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Executive Summary

The City of Las Vegas (CLV) contracted with Louis Berger, a WSP Company, to provide engineering and
design services for grading, drainage, right-of-way (ROW), lighting, utilities, traffic design and construction
phasing for improvements to Las Vegas Boulevard (LV Blvd) from Stewart Avenue to Washington Avenue.
The Project is located in the central part of the Las Vegas Valley, within the City of Las Vegas Cultural
Corridor that crosses under the I-515 Freeway Bridge. The roadway design encompasses 85- to 162-foot
wide full-street improvements measured from back of curb to back of curb within the 100- to 200-foot
ROW. The full street improvements include development of six (6) to nine (9) lanes of traffic with curb
and gutter, bus turnouts and various medians, as well as all project aspects listed above.

This Draft Final Design Report summarizes the hydrologic and hydraulic (H&H) analyses prepared to design
storm drain facilities in accordance with the Clark County Regional Flood Control District (CCRFCD)
Hydrologic Criteria and Drainage Design Manual (CCRFCD, 1999). Hydrologic information from the 2005
City of Las Vegas Central Neighborhood Flood Control Master Plan, 2018 Las Vegas Valley Master Plan
Update, and 90% Drainage Design Report for Las Vegas Boulevard Improvements from Charleston
Boulevard to Stewart Avenue were reviewed to ensure the Project design accommodates existing and
pending improvements in the area.

The Project includes installing approximately 2,850 linear feet of 30-inch to 36-inch diameter RCP storm
drain main line on the west side of Las Vegas Boulevard. The proposed storm drain main line will be
connected to an existing 12-foot wide by 8-foot high RCB regional facility.

Drop inlets and storm drain laterals are provided at key locations along the west and east sides of Las
Vegas Boulevard. Additionally, drop inlets and lateral storm drains will be included in the 1-515
southbound off-ramp, a gore area adjacent to the I-515 northbound on-ramp, Bonanza Road, Friends of
the Library parking lot and Bell Drive. The majority of the proposed drop inlets and storm drain laterals
along the east side of Las Vegas Boulevard will be connected to an existing 48-inch storm drain currently
located under the east curb between Stewart Avenue and Washington Avenue. Due to the proposed
roadway widening, existing drop inlets will be removed and replaced by new drop inlets located along the
new curb location.

This Project is being coordinated with the Las Vegas Boulevard Improvements from Sahara Boulevard to
Stewart Avenue Project designed by the CA Group, Inc. and VTN-Nevada. CA Group and VTN-Nevada have
completed Pre-final Improvement plans and 90% drainage report to connect a new 48-inch storm drain
to the existing 48-inch storm drain within the Stewart Avenue and Las Vegas Boulevard intersection. To
accommodate the roadway widening, this project will remove a portion of the existing 48-inch storm
drain. A new connection to the 12-foot wide by 8-foot high RCB regional facility will be made south of
Washington Avenue.
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At the time of this writing, design of this Project is at a 70% level of completion. Topographical and pothole
surveys were completed by the City of Las Vegas. Louis Berger’s subconsultants performed and prepared
utility potholes and geotechnical investigations. Louis Berger integrated survey, utility, geotechnical, and
flood control design information to prepare 70% Plans. The 70% drainage improvements for this project
are estimated to cost 1.8 million dollars to be funded by RTC.
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1.0 Introduction and Purpose

1.1 Project Overview

This report was prepared by Louis Berger, a WSP Company, for the City of Las Vegas (CLV) and presents
drainage engineering design and analysis for the Las Vegas Boulevard Widening Project, Stewart Avenue
to Washington Avenue. The Project is located in the central part of the Las Vegas Valley, within the City
of Las Vegas Cultural Corridor that crosses under the I-515 Freeway Bridge (see Figure 1.1).

The Project includes full-street improvements for approximately 4,500 linear feet of Las Vegas Boulevard
from Stewart Avenue to Washington Avenue, including curb, gutter, and sidewalk; reconfiguring the
median islands; new pavement; drainage improvements; and utility relocations.

Project improvements will be maintained by the CLV, including the storm drain facilities within NDOT
right-of-way. Therefore, this Project will be coordinated with CLV and NDOT.

This report addresses the 70% design level for the drainage improvements for this Project segment of Las
Vegas Boulevard. The intent of this report is to provide detailed hydrologic and hydraulic analyses in
support of the drainage recommendations for the project. The following tasks were performed in the
preparation of this report:

e Identified and reviewed previous drainage studies and plans for the Project and offsite areas
adjacent to the Project.

e Identified existing and proposed CCRFCD drainage facilities adjacent to or within the Project limits.

e Identified the Federal Emergency Management Agency (FEMA) floodplain designations within the
Project limits.

e Estimated runoff generated from onsite and offsite subbasins during 10-, 25- and 100-year 6-hour
storm events.

e Determined design flows for recommended drainage facilities.

e Perform hydraulic calculations for design of drainage facilities to meet local and CCRFCD street
flow criteria.

1.2 Report Organization

This Report is submitted in conjunction with the 70% Improvement Plans and Cost Estimate, and presents
an overview of the drainage design for the Project, hydrologic methods, parameters, design flow rates,
hydraulic grade line for the proposed main line storm drain and hydraulic modeling results, and drainage
facility design. A Data CD is included at the end of this Report that contains the following documentation
to support Project design to date:

e Geotechnical Report — electronic copy of report dated August 9, 2012.

e 70% Design Plans — as submitted with this Report.

e Hydrologic Calculations

e Hydraulic Calculations for the Las Vegas Boulevard West Side Main Line Storm Drain — electronic
files as submitted with this Report.
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This report is organized as follows:
Section 1 provides general project background;
Section 2 presents previous studies related to the project;
Section 3 discusses hydrologic design and analysis;
Section 4 presents results of hydrologic analysis;
Section 5 discusses hydraulic design and analysis and street capacity calculation;
Section 6 provides a cost estimate;
Section 7 provides conclusions and recommendations; and

Section 8 includes references.
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2.0 Previous Studies

2.1 Las Vegas Valley Flood Control Facilities Master Plan Update

In 1985, the Nevada Legislature passed legislation allowing local entities the opportunity to create the
CCRFCD. The CCRFCD is responsible for developing and implementing a comprehensive flood control
master plan to alleviate flooding. In 1986, the original flood control master plan was developed in
accordance with Nevada state law that covered the entire CCRFCD service area, Clark County. The Master
Plan has been updated several times since, with the most recent update occurring in 2018. The 2018 Las
Vegas Valley Flood Control Facilities Master Plan Update (CCRFCD, 2018) includes information on existing
and planned flood control facilities within the entire valley. Hydrologic information and subbasin
boundaries from the 2018 Las Vegas Valley Flood Control Facilities Master Plan Update were reviewed
and utilized for this report.

Figures 2.1a and 2.1b are reproductions of CCRFCD, 2018 MPU Figure F-25 for the project area. Storm
drains proposed with this Project will be connected to the Washington Avenue Channel, CCRFCD Facilities
LVWH 0305 and 0361, south of Washington Avenue. The Washington Avenue Channel enters Las Vegas
Boulevard approximately 520 linear feet south of Washington Avenue and runs north to the Washington
Avenue and Las Vegas Boulevard intersection, and then east in Washington Avenue parallel to the
Washington Avenue Parallel CCRFCD Facility (WAPR 0000 and 0037). The proposed storm drain
connections will not adversely affect the hydraulic performance of the Washington Avenue Channel
System. The Washington Avenue System was analyzed in the Las Vegas Creek Letter of Map Revision
(LOMR) from Las Vegas Boulevard to the Las Vegas Wash (CLV, 1998).

2.2 Las Vegas Creek Letter of Map Revision (LOMR) from Las Vegas Boulevard to the Las Vegas Wash

The CLV, 1998 included a hydraulic analysis for the existing Washington Avenue Channel CCRFCD Facility.
The hydraulic analysis is based on a flow rate of 1,600 cfs, which is consistent with the 100-year storm
event flow rate of 1,562 cfs included in the CCRFCD, 2018. The model results included in the CLV, 1998
show the Washington Avenue Channel has open-channel flow with a minimum 2.27 feet of freeboard.
Therefore, the proposed storm drain connections will not adversely affect the hydraulic performance of
the Washington Avenue Channel System. Pertinent referenced information from the CLV, 1998 has been
included in Appendix C.
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LCCH LAS VEGAS CREEK CHANNEL 0009 E  [CONC CHNL 21.8W 10'D 1.5:1 S 3280 5518 CLV99B-7 CWESTS 14.74 0.40 1663 E  [CONC CHNL 80W 10D 2:1 S 700 13715 3C998-7 CCWESTS 76.87 0.70 0728 E  |CONC CHNL 12W 8.5D 1.5:1 8§ 1345 1592 C307E3 RW3SC 225 0.56
0013 E [2:12'X6'RCB 2035 3050 CLC20-C MEADOWS4 9.60 0.82 LVLA LAS VEGAS WASH - LAMB 1664 E  [3SPANBRIDGE 75'W 10D 2:1SS @ I-15 120 13715 3C998-7 CCWESTS 76.87 0.70 WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
Lvis FREEWAY CHANNEL 0000 P [213'X9'RCB 2200 2461 CLVW03 WEST3 3.30 030 1665 E  [TRANSITION STRUCTURE 200 8157 CLV99B-5 WESTS 48.36 0.36 0000 E [212X4'RCB 700 505 Lca1 SwW3 0.56 020
0000 E  [CONC CHNL 20'W 10D 1.5:1 SS (REPLACE W/ LV150001) 1759 5012 2CLVIE-3 CWEST4 1119 0.12 0041 P 13' X 11'RCB 2600 2320 COA02 WEST3 3.07 0.58 1669 E FREE SPAN BRIDGE 55'W 12D @ UPRR 40 8157 CLV99B-5 WESTS 48.36 0.36 0014 E 1:12' X 4'RCB AND 1: 11' X 4' RCB 2440 505 LC21 SW3 0.56 020
0001 PO [CONC CHNL 55'W 11D 0:1 SS (REPLACES LV150000) 1759 5012 2CLVIE-3 CWEST4 1119 0.12 0090 P 13' X 11'RCB 2700 2047 CLWe64-3 WEST3 265 044 1670 E  [CONC CHNL 82W 10D 0:1 SS 370 8157 CLV99B-5 WESTS 48.36 169 WAPR WASHINGTON AVENUE CHANNEL PARALLEL
0035 E  [CONC CHNL 20'W 10D 1.5: SS 899 1404% 2CLV1D-5" CWEST4 10.29 0.16 0141 P 13' X 10'RCB 2650 1693 CLW64-2 WEST3 212 0.38 1677 E  [CONC CHNL 80W 10D 2:1 S 19 8157 CLV99B-5 WESTS 48.36 037 0000 E 12'X 8'RCB 2100 1562 cvi-ct SW5SC 14.95 220
0050 E [2&X10RCB 1504 | 1404" 2CLVID-5* CLVMD4 1029 075 0191 P |12x9RcB 2700 1452 CLW64-1 WEST3, 161 056 1679 E |4 SPAN BRIDGE 100W 12D 2:1 SS @ LOSEE 120 8157 CLV99B-5 WEST5 48.36 037 0037 E [12x8RcB 590 1562 cvi-ch SW5SC 1495 560
0051 E 12'X 10'RCB 2524 3275" 2CLV1D-5" CLVMD4 10.29 520 LVLE LAKE MEAD DRAIN TO LAS VEGAS WASH LVNC LAS VEGAS WASH - N CHANNEL 0051 E 12'X 8'RCB 1200 1562 cvi-ct SW5SC 14.95 0.80
0078 E  [CONC CHNL 20'W 10'D 1.5:1 SS (REPLACE W/ LV150079) 1608 4679 2CLVID-5 CWEST4 10.29 0.14 0000 P 12'X 6'RCB 2600 660 CLV1B-2 WEST3 078 040 0001 E 18'X 7'RCB 150 1059 CLW100 CWESTS 14.59 033 0074 E 12'X 8'RCB 550 1562 cvi-ct SW5SC 14.95 160
0079 PO [CONC CHNL 50'W 11D 0:1 SS (REPLACES LV150078) 1608 4679 2CLVID-5 CWEST4 10.29 0.14 0047 P 12' X 4'RCB 2400 458 LV1B-1 WEST3 049 0.50 0004 E  [CONC CHNL 18W 8.5D 0:1SS 200 1059 CLW100 CWESTS 14.59 033 0089 E 14'X 8'RCB 395 1562 cvi-ct SW5SC 14.95 0.55
0109 E  [CONC CHNL 15-20W 10'D 1.5:1 SS (REPLACE W/ LV150110) 1576 4353 CLV1D-4 CWEST4 949 011 LM LAS VEGAS WASH - LAKE MEAD 0007 E  [DROP STRUCTURE 18W 2.8D 3:1 S8 200 1059 CLW100 CWESTS 14.59 0.70 0097 E 14' X 8'RCB 1835 1562 cvi-ct SW5SC 14.95 124
0110 PO [CONC CHNL 45'W 11.5'D 0:1 SS (REPLACES LV150109) 1576 4353 CLV1D-4 CWEST4 949 011 0000 E  [43"X 68" HERCP (REPLACE W/ LVLMO0001) 847 1159 CLM20-C NW3sC 1.36 4.60 0008 E  [CONC CHNL 18W 10D 2:1 S 1250 1059 CLW100 CWESTS 14.59 0.70 0132 E [29X8RCB 387 1562 cvi-cr SW5SC 14.95 167
0139 E  [CONC CHNL 15W 10'D 1.5:1 SS (REPLACE W/ LV150140) 3565 4353 CLV1D-4 CWEST4 949 0.18 0001 PO [12' X 4' RCB (REPLACES LVLM0000) 847 1159 CLM20-C NW3sC 1.36 4.60 0037 E |2 14X 7-6' CMAP @ CHEYENNE 120 1059 CLW100 CWESTS 14.59 0.70
0140 PO [CONC CHNL 45'W 11D 0:1 SS (REPLACES LV150139) 3565 4353 CLV1D-4 CWEST4 949 0.18 0016 E  [54" RCP (REPLACE W/ LVLM0017) 965 1159 CLM20-C NW3sC 1.36 438 0038 E  [CONC CHNL 32W 8.5D 2:1SS 363 1059 CLW100 CWESTS 14.59 030
0206 E  [CONC CHNL 48W 13D 0:1 SS 329 4081 Ccw1c2 Nwa4sC 8.92 0.46 0017 PO [12' X 4' RCB (REPLACES LVLM0016) 965 1159 CLM20-C NW3sC 1.36 438 0043 E  [CONC CHNL 12W 6-8'D 2:1 SS 1930 1059 CLW100 CWESTS 14.59 0.50
0208 E  |CONFLUENCE STRUCTURE 64-48'W 10-13D 0:1 SS. 298 4081 Ccw1C2 Nwa4sC 8.92 042 0033 E  [60" RCP (REPLACE W/ LVLM0034) 1186 1159 CLM20-C NW3sC 1.36 162 0079 E  [TRANSITION CONC CHNL 350 1059 CLW100 CWESTS 14.59 1.00
0210 E [3:12X9'RCB 725 3689 CCVG24 NW3sC 714 025 0034 PO [12' X 5'RCB (REPLACES LVLM0033) 1186 1159 CLM20-C NW3sC 1.36 162 0090 E [3:12'X6'RCB 120 1059 CLW100 CWESTS 14.59 0.70
0223 E  [CONFLUENCE STRUCTURE 40'W 9D 0:1 SS 185 3689 CCVG24 NW3sC 714 025 0059 E |72 RCP (REPLACE W/ LVLM0060) 5952 1159 CLM20-C NW3sC 1.36 0.66 0091 E 14' X 6' RCAP 1324 1059 CLW100 CWESTS 14.59 0.52
0230 E 12' X 4.5' RCBC @ LAKE MEAD 177 1265 DRAILRD NW3 5.30 116 0060 PO [12' X 7' RCB (REPLACES LVLM0059) 5952 1159 CLM20-C NW3SC 1.36 0.66 LVOE [OWENS AVENUE - EAST
0231 E  [CONC CHNL 8W 8D 0:1SS 900 1265 DRAILRD NW3 5.30 250 v LAS VEGAS BLVD DRAIN 0000 P 15'X 12'RCB 4700 3018 CK-C1 SW5 24.08 047
0248 E [8'X8'RCBC @ UPRR 350 1265 DRAILRD NW3 5.30 134 0000 P [2:10'X8'RCB 2600 823 CLW075-4 WEST3 1.03 0.10 0085 P 14'X 12'RCB 2540 2908 CcG SW5 2374 0.62
0255 E  [CONC CHNL 8W 8D 0:1SS 1330 1265 DRAILRD NW3 5.30 2.00 Lvmp LAS VEGAS WASH - MIDDLE 0134 P 12' X 11'RCB 5380 2833 CE-C SW5 2351 1.00
0280 E  [CONC CHNL 21'W 8D 0:1 S 550 2530 CCVG10 NW3 5.30 2.00 178 E  |EARTH CHNL 30'W 18-20'D 2:1 SS (REPLACE W/ LVMD1179) 1500 13206 CLYW04-C CLVWASHS 109.77 0.57 0236 P 13'X 9'RCB 5000 2643 CH-C1 SW5 290 150
0284 E 14' X 6'RCB 1790 1444 CVG10-C NW3 491 0.50 179 P [CONC CHNL 60'W 9.5'D 2:1 SS (REPLACES LVMD1178) 1500 13206 CLYW04-C CLVWASHS 109.77 057 0331 P 13' X 12'RCB 1940 2576 DLVOE SW5 261 0.60
0316 E 11" X 6'RCB 3010 1152 CWA20-C NW3 4.52 059 1208 E  [BANK-STAB. CHNL 65'W 15'D 2:1 SS (REPLACE W/ LVMD1209) 1420 13206 CLYW04-C CLVWASHS 109.77 032 0345 P 13' X 12'RCB 990 2576 DLVOE SW5 2261 0.60
0372 E [9'X6'RCB 1970 1152 CWA20-C NW3 4.52 0.66 1209 P [CONC CHNL 60'W 11'D 2:1 SS (REPLACES LVMD1208) 1420 13206 CLYW04-C CLVWASHS 109.77 032 Lvow [OWENS AVENUE SYSTEM
LVBR LAS VEGAS - BROOK 1230 E |4 SPAN BRIDGE 162'W 13D @ WASHINGTON 105 13172 CCLVWO03 CLVWASH5 109.50 073 0000 E 10' X 6'RCB 145 1219 CLM16B-C NW3 243 0.76
0000 E  [96" CMPC @ UPRR 107 346" CLV1D-5* WEST3 0.80 035 1232 E  [BANK-STAB. CHNL 48'W 8D 2:1 SS (REPLACE W/ LVMD1233) 1900 13172 CCLVWO03 CLVWASHS 109.50 073 0003 E  [96"RCP 7500 1219 CLM16B-C NW3 243 0.70
0001 E [8'X4'RCB@UPRR 107 530" CLV1D-5* WEST3 0.80 093 1233 P [CONC CHNL 90'W 8D 0:1 SS (REPLACES LVMD1232) 1900 13172 CCLVWO03 CLVWASH5 109.50 073 LVSR LAS VEGAS WASH - SMOKE RANCH
0002 E  [CONC CHNL 27'W 9D 0:1 S 125 876 CLVID-5 WEST3 0.80 157 121 E |4 SPAN BRIDGE 94'W 10-12D 2:1 SS @ LAMB 120 12412 ccLvwoiC CLVWASHS 108.21 0.38 0000 E  [CONC CHNL 22W 8D 0:1 8§ 79 1086 Cs1C NW3sC 142 232
0005 E  [CONC CHNL 18W 4.75D 0:1 SS 367 876 CLVID-5 WEST3 0.80 243 1272 E  |EARTH CHNL 80'W 10D 2:1 SS (REPLACE W/ LVMD1273) 2400 12412 ccLvwoiC CLVWASH5 108.21 0.38 0001 E FREE SPAN BRIDGE 22W 10D 50 1086 Cs1C NW3sC 142 232
0011 E [29'X3'RCBC @ LOSEE 135 876 CLVID-5 WEST3 0.80 071 1273 P |CONC CHNL 80'W 9D 2:1 SS (REPLACES LVMD1272) 2400 12412 ccLvwoiC CLVWASHS 108.21 0.38 0002 E  [CONC CHNL 22W 8D 0:1 8§ 468 1086 Cs1C NW3sC 142 232
0013 E  [CONC CHNL 12W 4.5D 2:1SS 750 876 CLVID-5 WEST3 0.80 150 1320 E  |GABION CHNL 100W 10'D 2:1 SS (REPLACE W/ LVMD1321) 1950 9070 CCK-C1 CLVWASHS 103.98 0.38 0009 E |72 RCP (REPLACE W/ LVSR0010) 702 1086 Cs1C NW3sC 142 232
0014 E 12' X 4'RCBC @ N. 5TH ST 100 876 CLV1D-5 WEST3 0.80 2.60 1321 P [CONC CHNL 80'W 8.5D 2:1 SS (REPLACES LVMD1320) 1950 9070 CCK-C1 CLVWASH5 103.98 0.38 0010 P 10' X 5" RCB (REPLACES LVSR0009) 702 1086 Cs1C NW3sC 142 232
Lvez LAS VEGAS WASH - BONANZA 1354 E |5 SPAN BRIDGE 110'W 78D 2:1 SS @ OWENS 120 7810 20LV1B-2 CLVWASH5 169.06 0.58 0020 E  [60" RCP (REPLACE W/ LVSR0021) 1320 1086 Cs1C NW3sC 142 3.03
0000 P [212XTRCB 1760 1753 CBN15-C SwW3 215 040 1355 E  |GABION CHNL 100W 10'D 2:1SS 3122 7810 20LV1B-2 CLVWASH5 169.06 0.58 0021 P 10' X 5" RCB (REPLACES LVSR0020) 1320 1086 Cs1C NW3sC 142 3.03
0025 P [212XTRCB 2700 1753 CBN15-C SwW3 215 040 1390 E  [ENERGY DISSIPATOR 137 7692 CLWe64-4 CLVWASH5 168.27 0.10 0045 E  [54" RCP (REPLACE W/ LVSR0046) 1180 1086 Cs1C NW3sC 142 341
0064 P [212XTRCB 2630 1603 CBN12-C SwW3 187 040 1400 E  [CONC CHNL 90'W 12D 0:1 173 7692 CLWe64-4 CLVWASH5 168.27 5.00 0046 P 10' X 5" RCB (REPLACES LVSR0045) 1180 1086 Cs1C NW3sC 142 341
0114 P [212'X6'RCB 2740 131 CBN10-C SwW3 1.54 040 1421 E |2 SPAN BRIDGE 84'W 8'D @ LAKE MEAD 200 8906 CLWe64-4 CCWESTS 80.53 0.60 0070 E  [66" RCP (REPLACE W/ LVSRO0071) 4118 1086 Cs1C NW3sC 142 073
0166 E  [54" RCP (REPLACE W/ LVBZ0167) 930 1106 CBN09 SwW3 129 045 1424 E  [CONC CHNL 78W 8.5D 0:1SS 1615 8906 CLWe64-4 CCWESTS 80.53 0.34 0071 P 10' X 8' RCB (REPLACES LVSR0070) 4118 1086 C$1-C NW3SC 142 0.73
0167 PO [10'X 9' RCB (REPLACES LVBZ0166) 930 1106 CBN09 SW3 129 045 1444 E  [CONC CHNL 84'W 8D 0:1 8§ 1450 8906 CLWe64-4 CCWESTS 80.53 0.34 LVWH WASHINGTON AVENUE CHANNEL
0187 E  [48" RCP (REPLACE W/ LVBZ0188) 1235 1106 CBN09 SW3 129 071 1482 E 1 SPAN BRIDGE 84'W 7'D @ CAREY 72 8906 CLWe4-4 CCWESTS 80.53 1.00 0086 E [3:12'X8'RCB 1210 3825 CLWWo1-C SW5SC 16.58 035
0188 PO [9'X 9'RCB (REPLACES LVBZ0187) 1235 1106 CBN09 SW3 129 071 1484 E  [CONC CHNL 84'W 8-9'D 0:1 SS 1880 8906 CLWe4-4 CCWESTS 80.53 037 0087 E [3:12'X8'RCB 1560 3825 CLWWo1-C SW5SC 16.58 033
0210 E  [42° RCP (REPLACE W/ LVBZ0211) 704 1004 CBN08 SW3 1.05 131 1522 E  [CONC CHNL 90'W 10'D 0:1 SS 376 8866 2CLW1A-3 CCWESTS 80.16 053 0136 E [3:12'X8'RCB 2063 3728 cac SW5SC 16.35 033
0211 PO [8'X 8'RCB (REPLACES LVBZ0210) 704 1004 CBN08 SW3 1.05 131 1529 E  [CONC CHNL 90'W 9/8'D 0:1 SS 360 8866 2CLW1A-3 CCWESTS 80.16 053 0155 E [3:10'X8'RCB 3630 3618 CP-C SW5SC 16.09 0.68
0223 E  [36" RCP (REPLACE W/ LVBZ0224) 2275 856 CBN03 SwW3 0.84 072 1534 E 1 SPAN BRIDGE 72.5'W 7.5'D @ LAS VEGAS BLVD 120 8742 CLW1A4 CCWESTS 7813 0.88 0234 E |[212'X8'RCB 600 3502 CN-C SW5SC 1578 071
0224 PO [8'X 8'RCB (REPLACES LVBZ0223) 2275 856 CBN03 SW3 0.84 0.72 1536 E  [CONC CHNL 70'W 8D 0:1 S8 455 8742 CLW1A4 CCWESTS 7813 049 0240 E [212'X8'RCB 3240 3502 CN-C SW5SC 1578 150
Lvee LAS VEGAS WASH CARTIER CHANNEL. 1543 E  [CONFLUENCE STRUCTURE 393 8742 CLW1A4 CCWESTS 7813 144 0305 E 12'X 8'RCB 2950 1562" cvi-ct SW5SC 14.95 293
0000 P [CONC CHNL 12W 9.5D 0:1SS 1900 995 CLW1A-3 CCWEST3 1.00 040 1550 E  [CONC CHNL 90'W 7.59'D 0:1 SS 2150 8260 CHYPKOT CCWESTS 7719 045 0361 E 12'X 8'RCB 548 1562 cvi-ct SW5SC 14.95 0.90
0035 P 10' X 5'RCB 6750 417 A-C WEST3 0.40 0.32 1594 E 1 SPAN BRIDGE 90'W 5D @ CHEYENNE 124 8260 CHYPKOT CCWESTS 7719 071 0371 E 12'X 8'RCB 590 1562 cvi-ct SW5SC 14.95 262
LveL LAS VEGAS WASH - COLTON 1595 E  [CONC CHNL 90'W 7'D 0:1 8§ 580 8260 CHYPKOT CCWESTS 7719 040 0382 E  [CONC CHNL 50W 10D 0:1 S 260 3124 cviC SW5SC 14.95 0.80
0000 E  [CONC CHNL 9W 13D 0:1 8§ 102 1071 CLVIE-3 WEST3 0.90 0.63 1606 E  [TRANSITION STRUCTURE 144 8260 CHYPKOT CCWESTS 7719 040 0387 E 12'X 8'RCB 125 1562 cvi-ct SW5SC 14.95 743
0002 E 102" RCP 157 1071 CLVIE-3 WEST3 0.90 0.62 1609 E  [60'X7.25'RCB WITH 2' CENTER PIER 221 8260 CHYPKOT CCWESTS 7719 040 0389 E 12'X 8'RCB 2110 1562 cvi-ct SW5SC 14.95 0.90
0005 E |[9'X6'RCB 1320 1071 CLVIE-3 WEST3 0.90 0.94 1614 E  [CONC CHNL 60'W 9-11'D 0:1 SS 703 13796 CHYPKIN CCWESTS 7719 0.15 0426 E 16' X 8'RCB 150 1562 cvi-ct SW5SC 14.95 108
0030 E [7'X6'RCB 2148 1071 CLVIE-3 WEST3 0.90 222 1626 E  [TRANSITION STRUCTURE 221 13796 CHYPKIN CCWESTS 7719 246 0429 E  [SPLITTER STRUCTURE (2: 12' X 8' RCB) 190 2870 DcLC21 SW5 2261 1.90
Lves LAS VEGAS WASH - COMMERCE STREET 1643 E  [64,000 CFS PMF SPILLWAY (REPLACE W/ LVMD1644) 64000 CHYPKIN CCWESTS 7719 0431 E  [3:14.33' X 10'RCB 665 2870 DCLC21 SW5 261 0.15
0000 E 12'X 5'RCB 290 1590 CVG24 NW3 578 164 1644 P [MODIFY 64,000 CFS PMF SPILLWAY, RAISE BY 1' (REPL LVMD1643) 64000 CHYPKIN CCWESTS 7719 0446 E  [JUNCTION STRUCTURE 69 2870 DcLC21 SW5 261 0.15
0004 E 10' X 6'RCB 510 1590 CVG24 NW3 578 4.84 1645 E  [456 AC-FT CHEYENNE PEAKING BASIN 13796 CHYPKIN CCWESTS 7719 0447 E  [3:14.33' X 10'RCB 1955 5193 CCAL93 SW5 22.05 0.15
0015 E 10' X 8'RCB 1700 1590 CVG24 NW3 5.78 097 1646 P |UPGRADE TO 590 AC-FT CHEYENNE PEAKING BASIN 13796 CHYPKIN CCWESTS 7719 RWSL [RANGE WASH - SLOAN
0050 E  |CONC CHNL 10'W 8'D 0:1 S§ 200 1265 DCCVG10 NW3 5.30 221 1647 E  |CONC CHNL 120'D 10'W 0:1 8§ 800 13796 CHYPKIN CCWEST5S 7719 0.40 0694 E  |CONC CHNL 10'W 8'D 1.5:1 8§ 1500 1686 C47C4 RW3SC 240 0.56
*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. F I g u re 2 . 1 b
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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2.3 Las Vegas Boulevard Improvements from Stewart Avenue to Sahara Avenue

This Project is being coordinated with the Las Vegas Boulevard Improvements from Stewart Avenue to
Sahara Avenue Project (CLV, 2019) to determine storm drain and surface flow conveyed north to the
Project at the Las Vegas Boulevard and Stewart Avenue intersection. At the time of this writing, the CLV,
2019 pre-final plans and 90% drainage report show a 48-inch RCP connection to the existing 48-inch storm
drain currently located under the east curb of Las Vegas Boulevard. According to the drainage report, a
10-year and 100-year 6-hour storm event flow of 20.3 cfs and 42.3 cfs, respectively, will be conveyed
within the west side of Las Vegas Boulevard and no flow during the 10-year and 100-year 6-hour storm
event will remain within the east side of Las Vegas Boulevard after the flow split at Stewart Avenue.
Additionally, the 48-inch RCP storm drain will discharge 77.6 cfs to the existing 48-inch storm drain during
the 10-year and 100-year storm events. A copy of the relevant drainage report excerpts and plan sheet
showing the connection to the existing 48-inch storm drain has been included in Appendix C.

2.4 2005 City of Las Vegas Central Neighborhood Flood Control Master Plan

The 2005 City of Las Vegas Central Neighborhood Flood Control Master Plan (CLV, 2005) shows the existing
48-inch storm drain currently under the east curb has a capacity of 144 cfs to 167 cfs within the limits of
the Project. Pertinent referenced information from the CLV, 2005 has been included in Appendix C.

2.5 Flood Insurance Rate Maps

The Federal Emergency Management Agency (FEMA) publishes Flood Insurance Rate Maps (FIRM) that
delineate special flood hazard areas (SFHAs) subject to flooding by the 1% annual chance (100-year) flood
and Other Flood Areas Zone X (shaded) defined by FEMA as an area of 0.2% annual chance (500-year)
flood; areas of 1% annual change flood with average depths of less than 1 foot or with drainage areas less
than 1 square mile; and areas protected by levees from 1% annual change flood.

Figure 2.2 is a reproduction of the FIRM for Clark County, Nevada and Incorporated Areas (Community
320003) Panel 2170F, effective date November 16, 2011. The project is identified as unshaded Zone X,
areas outside the 0.2% annual chance floodplain.

2.6 Geotechnical Report

Geotechnical evaluations have been prepared by Ninyo & Moore for the Project. Copies of the
Geotechnical Evaluation Report dated August 9, 2012 is provided in Appendix E on the Data CD.

70% Draft Final Drainage Report
Las Vegas Boulevard Widening Project November 2019 Page 9
Stewart Avenue to Washington Avenue
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3.0 Hydrologic and Hydraulic Design and Analysis

This section addresses hydrologic and hydraulic design criteria implemented for design of the proposed
Las Vegas Boulevard Widening Project. This Project was designed in accordance with the CCRFCD
Hydrologic Criteria and Drainage Design Manual (CCRFCD, 1999). The following sections describe the
relevant methods and design criteria that were applied to this Report. Results of the hydrologic modeling
and hydraulic calculations are presented in Section 4 of this Report.

3.1 Hydrologic Criteria

3.1.1 CCRFCD Hydrologic Criteria and Drainage Design Manual

The Project adheres to the HCDDM design guidelines as outlined in Table 3.1.
TABLE 3.1 APPLICABLE HCDDM GUIDELINES

DESIGN MANUAL
MANUAL

SECTION OR COMMENTS

PAGE(s
SUBSECTIONS (s)

The storm drain was designed to collect and convey
the 10-year frequency storm event. Inlets within
Design Storm 304.2 315 NDOT ROW were designed for a 25-year event. Inlets
in sumps and those that drain to a regional facility
were designed to capture 100-year flows.
Rainfall depth, duration and distribution were applied
Rainfall 500 501 -506 as outlined in the Soil Conservation Service (SCS) Unit
Hydrograph Method.
Time of concentration was calculated using
Time of Concentration 602 603 - 606 procedures outlined in these sections as applicable to
urban and non-urban drainage areas.
SCS Curve Number method was employed as
described.
Rainfall-runoff modeling was performed using HEC-1
SCS Unit Hydrograph Flood Hydrograph Package, SCS Unit Hydrograph

606 617 - 619 . .
Method procedure, and procedures for calculating lag time as
presented in Section 606.
Muskingum-Cunge Method was utilized for

Precipitation Losses 603 607 - 610

Channel Routing of 608.3 624

Hydrographs hydrograph routing.
Parameters, standards, hydraulics, and design criteria
Storm Sewer Systems 800 803 thru 819 | in this section were applied to the storm drain and
laterals.
Streets Hydraulc soaass0s | B8 ad | e appled to the sreet normel depth
Evaluation ’ 905 - 906

and capacity calculations.

Fifty percent clogging factor in the capacity for all

City of Las Vegas 1602 1605-1607 proposed drop inlets have been provided as presented
in Section 805.
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3.2 Hydrologic and Hydraulic Methods

This Report addresses 10-, 25-, and 100-year 6-hour storm event flows for proposed condition related to
the Las Vegas Boulevard Widening Project. The proposed condition model was not broken down further
into interim and future conditions models since the tributary watershed is fully developed and major flood
control facilities within the project area have been constructed.

Design flow for the proposed storm drain is controlled by CCRFCD’s 10-year, 12-foot dry lane criteria and
criteria discussed with CLV to limit 10-year flow depths to the top of curb, i.e., not impacting adjacent
properties. Proposed storm drain laterals that will connect to the 12-foot wide by 8-foot high RCB south
of Washington Avenue are sized to convey 100-year storm flow. Since this section of the report
concentrates on the assumptions and data used for preparing the hydrologic model, further detailed
discussion of the model results as they relate to the design is reserved for later sections of the Report.

This study utilized the US Army Corps of Engineers’ Hydrologic Engineering Center, Flood Hydrograph
Package, HEC-1 (USACE, 1998), SCS Unit Hydrograph Method. This section discusses the development of
the proposed condition hydrologic model. The model results are provided in Appendix A.4 and electronic
files of the input and output are contained on the enclosed CD in Appendix E of this report. A discussion
of the results is provided in Section 4.0 of this report.

3.2.1 Design Storm

The design events evaluated for this project were the 6-hour duration, 10-, 25-, and 100-year return
period storms. One hydrologic model was prepared using 100-year precipitation with two additional
DARFs to determine 10-year and 25-year flows.

3.2.2 Watershed Area

The proposed condition watershed for the proposed project is delineated on Figure 3.1. The drainage
boundaries were determined based on information contained in the upcoming 2018 Flood Control Master
Plan Update, a review of regional topography included in the figure, and field observations.

Flow Patterns South I-515

The watershed south of I-515 is bounded by Main Street on the west, Las Vegas Boulevard on the
east, and Charleston Boulevard on the south. Surface runoff in the Project watershed generally
follows the terrain, flowing from west to east. A portion of the flow generated within the
watershed south of Stewart Avenue is conveyed north in Las Vegas Boulevard to the Project limit.
Flow generated within the watershed north of Stewart Avenue and west of Las Vegas Boulevard
will combine with flow in Las Vegas Boulevard and be conveyed north to combine with minor
runoff from the 1-515 on- and off-ramps. The total combined flow is conveyed north toward the
Bonanza Road and Las Vegas Boulevard intersection.
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Flow Patterns North of I-515

For the watershed north of I-515, Las Vegas Boulevard plays a similar role of a runoff collector
redirecting flow from the west to the north. Between I-515 and Washington Avenue, Veterans
Memorial Drive serves as a cutoff for flows from the west due in large part to the presence of the
Washington Avenue Channel in Veterans Memorial Drive, that continues to Washington Avenue
and then conveys flow east to the Las Vegas Wash.

3.2.3 Rainfall

The Project and tributary watershed were modeled using a Storm Distribution Number (SDN) 3 pattern
for watersheds less than eight square miles. The appropriate rainfall distribution for the storm event was
entered on the PC lines of the HEC-1 model in accordance with the CCRFCD, 1999 Table 503.

The Project and tributary watershed are located within the McCarran Rainfall Area. The rainfall depth
value for the 100-year 6-hour storm event is 2.77 inches (CCRFCD, 1999).

3.24 Soil Group, Curve Numbers, and Land Use

The SCS method uses a combination of soil conditions and land uses to assign a runoff factor to an area.
These runoff factors, called runoff curve numbers, indicate the runoff potential of an area. Soil properties
influence the relationship between runoff and rainfall since soils have differing rates of infiltration. Based
on infiltration rates, the SCS has divided soils into four hydrologic soil groups:

Hydrologic Soil Group A — Soils having a low runoff potential due to high infiltration rates. These soils
consist primarily of deep, well-drained sands and gravels.

Hydrologic Soil Group B — Soils having a moderately low runoff potential due to moderate infiltration rates.
These soils consist primarily of moderately deep to deep, moderately well to well drained soils with
moderately fine to moderately coarse textures.

Hydrologic Soil Group C — Soils having a moderately high runoff potential due to slow infiltration rates.
These soils consist primarily of soils in which a layer exists near the surface that impedes the downward
movement of water or soils with moderately fine to fine texture.

Hydrologic Soil Group D — Soils having a high runoff potential due to very slow infiltration rates. These
soils consist primarily of clays with high swelling potential, soils with permanently high water tables, soils
with a claypan or clay layer at or near the surface, and shallow soils over nearly impervious parent
material.

Soils information for the project area and offsite subbasins were referenced from the Soil Survey for the
Las Vegas Valley Area, Nevada, Part of Clark County Version 12, September 15, 2017. A custom soils report
for the Project area and offsite subbasins were created from the database of GIS coverage prepared by
the Natural Resources Conservation Service (NRCS, 2018). A copy of the custom soils report and soil and
land use map are included in Appendix A.2. Based on the report, the Project area and offsite subbasins
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consist of Soil Type 236 (Glencarb very fine sandy loam, saline), Soil Type 270 (Land silt loam, drained),
Soil Type 341 (Paradise silt loam), and Soil Type 615 (Urban Land). Soil Types 236, 270, and 615 are
classified as Hydrologic Soil Group Type “C”. Soil Type 341 is classified as Hydrologic Soil Group Type “B”.

Curve Number (CN) values for offsite subbasins were determined using the CN matrix and GIS land use
information from the upcoming 2018 MPU. A CN of 98 for streets and roads was used for onsite subbasins
based on Table 602 in the CCRFCD, 1999, which shows a CN of 98 for streets and roads. The CN
calculations, CN matrix, and a copy of Table 602 are included in Appendix A.2.

3.2.5 Time of Concentration and Lag Time

The lag time (Tiac) for subbasin areas less than 1 square mile is described as the time between the center
of mass of rainfall and the time of peak discharge from a basin. Lag time for subbasins less than 1 square
mile in area can be related to time of concentration (Tc) by the following relationship: Tiag = 0.6 (Tc). The
time of concentration (T¢) is defined as the time required for runoff to flow from the most hydraulically
distant area of the basin to the outlet of the basin or a design point. The procedure for calculating (T¢) is
outlined in Section 602 of the CCRFCD HCDDM. Times of concentration (Tc) and lag times (Tiag) Were
calculated using the Clark County’s Standard Form 4 and are provided in Appendix A.3, Table A.3.1.

3.2.6 Street Capacity Analysis

Street flow calculations were performed using FlowMaster V8i (Bentley, 2009), which utilizes Manning's
equation to determine the flow depth and average velocity for user-defined sections. A Manning’s “n” of
0.016 was used in the street flow calculations per Section 906 of the CCRFCD, 1999.

3.2.7 Drop inlet and Lateral Pipe Sizing

Drop inlets have been analyzed using FlowMaster V8i, which is in accordance with HEC-22 (FHWA, 2001)
methodology for inlet computations. FlowMaster V8i was also used for sizing lateral pipes based on
normal depth calculations. The drop inlet and lateral pipe sizing calculations are included in Appendix B.5.

3.2.8 Water Surface Pressure Gradient for Windows (WSPGW) Analysis

Hydraulic analyses for the proposed Las Vegas Boulevard local storm drain main line was performed using
the Water Surface Pressure Gradient for Windows Computer Program (WSPGW, 2012), distributed by Civil
Design Software Corporation, that was prepared originally by the Los Angeles Flood Control District.

The following WSPG model was prepared (see Appendix B.1):

1) Las Vegas Boulevard West Side Main Line Storm Drain

The downstream boundary conditions for the Las Vegas Boulevard West Side Main Line Storm Drain
WSPGW models was set at top of pipe elevation. According to the CLV, 1998, the 100-year hydraulic grade
line in the Washington Avenue Channel 12-foot wide by 8-foot high RCB is a minimum 2.27 feet below the
top of box. The WSPGW input and output electronic files are provided on the enclosed CD.
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4.0 Hydrologic Analysis Results

This section presents the results of the proposed condition 10-, 25-, and 100-year hydrologic models.

4.1 Hydrologic Analysis Future Conditions Flow Rates

Figure 3.1 shows the proposed condition onsite and offsite subbasins and 10-, 25-, and 100-year flow rates
that drain to Las Boulevard within the Project limits.

For the majority of the Project, design of the proposed storm drain is controlled by CCRFCD’s 10-year, 12-
foot dry lane criteria and criteria discussed with CLV to limit 10-year flow depths to back of sidewalk to
avoid impacting adjacent properties. Therefore, drop inlets and storm drain laterals that will be connected
to the proposed local storm drain main line and existing local storm drain main line are sized to convey
10-year flow rates unless the inlet is located within NDOT ROW. Inlets located within NDOT ROW were
designed for 25-year flow rates per the NDOT Drainage Manual.

Proposed storm drain laterals that will connect to the 12-foot wide by 8-foot high RCB south of
Washington Avenue are sized to convey 100-year flow rates.

The results of the proposed conditions HEC-1 models are summarized in Table 4.1.

70% Draft Final Drainage Report
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TABLE 4.1 PROPOSED CONDITION FLOW RATES

WS\

CH52 0.0964 121 85 60 CP7A 0.4800 130 87 61
CH59a 0.1564 201 140 99 X-C1f 0.0074 10 7
CP1 0.2500 322 225 160 LBO9 0.0015 3
CH59b 0.0432 61 43 30 CP8A 0.4900 143 96 67
CH59c¢ 0.0651 89 62 44 X-Clg 0.0125 18 12
CP2 0.3600 472 330 234 LB11 0.0021 4 3
CH59d 0.0254 36 25 18 CPOA 0.5100 162 111 77
CH59%e 0.0344 47 33 23 Vi1-C 0.0050 8 6
CP3 0.4200 555 388 275 LB14 0.0004 1 1
EASTSD 0.4200 78 78 78 CP10A 0.5100 171 117 82
DVSD 0.4200 477 310 197 EASTSD 0.4200 78 78 78
STEW 0.4200 434 282 176 95a 0.0023
DVSTEW 0.4200 43 28 21 LB0O2 0.0023 3
X-Clal 0.0020 4 3 2 CP4B 0.4246 86 84 82
X-Cla2 0.0054 7 5 95b 0.0019 3 2
X-Cla3 0.0042 7 5 4 LBO4 0.0017
LBO1 0.0018 2 2 CP5B 0.4282 92 88 85
CP4A 0.4300 61 41 30 LBO6 0.0006 1 1 1
X-Clc 0.0173 26 18 12 CP6B 0.4288 93 89 86
X-Clb 0.0030 LBO8 0.0026 5 3 3
LBO3 0.0015 2 CP7B 0.4314 98 92 88
X-Cld1l 0.0016 2 2 1 LB10 0.0016 3 2 2
CP5A 0.4600 97 66 47 CP8B 0.4330 101 94 90
X-Cld2 0.0038 5 4 2 LB12 0.0018 3 2
LBO5 0.0006 1 1 LB13 0.0003 1 0
CP6A 0.4600 104 70 50 CP9B 0.4351 104 97 92
X-Cle 0.0173 21 13 8 LB15 0.0003 1 0 0
LBO7 0.0030 5 4 CP10B 0.4354 105 98 93
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Regarding the proposed condition flow patterns and rates depicted on Figure 3.1, the following should
be noted:

A storm drain in Las Vegas Boulevard south of Stewart Avenue is designed by CA Group and VTN-
Nevada as part of the CLV, 2019 project to replace the existing storm drain in Las Vegas Boulevard
south of Stewart Avenue. Improvements proposed with the CLV, 2019 project will be constructed
prior to this Project and are assumed to be built for the purposes of this Report. According to the
Las Vegas Boulevard Improvements from Stewart Avenue to Sahara Avenue 90% drainage report,
a portion of flow is conveyed north as surface flow within the west side and east side of Las Vegas
Boulevard. The remaining flow is conveyed by the existing 48-inch storm drain at the Stewart
Avenue and Las Vegas Boulevard intersection.

A flow split has been included in the HEC-1 models after Concentration Point CP3 to account for
the total flow split traveling east on Stewart Avenue (STEW) out of Las Vegas Boulevard south of
Stewart Avenue. An additional flow split (EASTSD) is included in the model to account for flow
discharged to the existing 48-inch storm drain located under the east curb north of Stewart
Avenue. The remaining flow (DVSTEW) of 21, 28, and 43 cfs, during the 10-, 25-, and 100-year 6-
hour storm event, respectively, is conveyed north in the west side of Las Vegas Boulevard. These
flows are consistent with the flows reported in VTN’s Drainage Study for Las Vegas Boulevard
Improvements from Stewart Avenue to Sahara Avenue.

The total flow conveyed north within the west side of Las Vegas Boulevard throughout the project
limits are labeled in the HEC-1 models and shown on Figure 3.1 as CP4A, CP5A, CP6A, CP7A, CP8A,
CP9A, and CP10A. The total flow conveyed north within the east side of Las Vegas Boulevard
through the project limits are labeled in the HEC-1 models and shown on Figure 3.1 as CP4B, CP5B,
CP6B, CP7B, CP8B, CP9B, and CP10B.

70% Draft Final Drainage Report
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5.0 Hydraulic Analysis and Design and Street Capacity Calculations

This section discusses the proposed facility design and supporting hydraulic analyses for the Project. The
Las Vegas Boulevard Widening Project from Stewart Avenue to Washington Avenue 70% Improvement
Plans, in Appendix D, present the recommended storm drain improvements.

5.1 Las Vegas Boulevard West Side Main Line Storm Drain

The Project includes installing approximately 2,850 linear feet of 30-inch to 36-inch diameter RCP storm
drain main line in the west side of Las Vegas Boulevard. The storm drain main line will extend from
approximately 340 feet north of Stewart Avenue and will be connected to the existing Washington Avenue
Channel 12-foot wide by 8-foot high RCB regional facility approximately 500 feet south of Washington
Avenue.

5.1.1 Horizontal and Vertical Alignment

The horizontal alignment for the Las Vegas Boulevard West Side Main Line Storm Drain was dictated by
existing utilities within the right-of-way corridor and keeping manholes out of wheel paths and the
roadway median.

Topographic constraints from Stewart Avenue to McWilliams Avenue are as follows: The design slope of
the pipe is set as flat as possible to minimize excessive excavation and trench depth, while maintaining a
large enough RCP slope to provide sufficient flow capacity. From McWilliams Avenue to Washington
Avenue, the grade of Las Vegas Boulevard is steeper so that storm drain slope is no longer controlled by
conveyance requirements.

A minimum of 1 foot of cover above the hydraulic grade line is maintained in the design (see design plans
for RCP profile). The pipe invert at the downstream end is controlled by the existing invert of the
Washington Avenue System at the tie-in point. The storm drain will not be downsized at McWilliams
Avenue in order to minimize potential clogging at the choke point, although this would be possible from
a purely hydraulic standpoint due to the steeper slope north of McWilliams.

5.1.2 Collection System

The storm drain main line proposed on the west side of Las Vegas Boulevard is designed to convey 10-
year flow collected by proposed drop inlets at key locations along Las Vegas Boulevard. Drop inlets are
also proposed in the I-515 southbound off-ramp, a gore area adjacent to the I-515 northbound on-ramp,
Bonanza Road, Friends of the Library parking lot and Bell Drive. The results of the 10-, 25-, and 100-year
drop inlet calculations, respectively, are summarized in Tables B.4.1 through B.4.3 in Appendix B and
Tables 5.1 through 5.3 below. The storm drain laterals were sized using normal depth calculations in
FlowMaster V8i based on slope, Manning’s “n”, and intercepted flow from the drop inlet. The proposed
storm drain facilities sizes and flow rates are labeled and shown on Figure 5.1. Pipe sizing calculations for
the lateral storm drains are included in Appendix B.5. The west side drop inlets are labeled with a “W” in
the suffix of the label for ease of review.

70% Draft Final Drainage Report
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5.1.3 Hydraulic Grade Line

As shown in the storm drain profile (Appendix D), the hydraulic grade line for the proposed Las Vegas
Boulevard West Side Main Line Storm Drain is more than one foot below the finished grade at all locations
as required by HCDDM.

5.2 Las Vegas Boulevard East Side Existing 48-inch Storm Drain Main Line

Based on review of survey shots from Tri State Surveying, as-built plans for the existing 48-inch storm
drain, and field reconnaissance, it has been determined that several existing manholes for the 48-inch
storm drain have been paved over. The manholes will need to be surveyed to provide lateral profiles and
connection details. Coordination with the City and Tri State Surveying will be required to schedule
pavement removal for survey access to the manhole locations.

According to the CLV, 2005, the existing 48-inch storm drain has a capacity of 144 cfs to 167 cfs within the
limits of the project. The CLV, 2019 project is currently proposing to discharge 78 cfs to the existing 48-
inch storm drain. Flow that will be collected by proposed drop inlets within the east side of Las Vegas
Boulevard for this Project are minor and will not adversely impact the existing 48-inch storm drain. This
Project shows a combined maximum 100-year flow of 104 cfs at Concentration Point CP9B in the storm
drain south of Washington Avenue, which is less than the capacity of the existing 48-inch storm drain.

5.2.1 Horizontal and Vertical Alignment

Approximately 750 linear feet of the existing east side 48-inch storm drain south of Washington Avenue
will be removed with this Project. The removed storm drain will be replaced with approximately 200
linear feet of realigned 48-inch storm drain that will be connected to the Washington Avenue Channel
approximately 550 linear feet south of Washington Avenue.

The pipe invert at the downstream end of the realigned 48-inch storm drain is controlled by the existing
invert of the Washington Avenue System at the tie-in point.

5.2.2 Collection System

Due to the proposed roadway widening, this Project will remove existing drop inlets and replace with
proposed drop inlets along the new curb location. Storm drain laterals and manhole connections to the
existing 48-inch storm drain will be provided. The results of the 10-, 25- and 100-year drop inlet
calculations, respectively, are summarized in Tables B.4.1 through B.4.3 in Appendix B and Tables 5.1
through 5.3. Drop inlets located south of the existing regional facility are sized to intercept 10-year design
flows. Drop inlets DIO4S and DIO3E are sized for 25-year flows and drop inlets DI14W, DI15W, DI16W,
DI17S and DI11E are sized to intercept 100-year flows. Nuisance flows will be collected by DIO4A, DI04B,
DIO5A, and DI16A using NDOT type 2B drop inlets with an “A” of 2.5’ and “L” of 2’. Tables 5.1 through 5.3
summarize the 10-, 25- and 100-year flows approaching, intercepted, and bypassed at the drop inlet
locations. Tables 5.1 through 5.3 also include the drop inlet label, street slope, depth of flow, and type of
drop inlet proposed at each location. The storm drain laterals were sized using normal depth calculations
in FlowMaster V8i based on slope, Manning’s “n”, and intercepted flow from the drop inlet. The proposed
storm drain facilities sizes and flow rates are labeled and shown on Figure 5.1. Pipe sizing calculations for
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the lateral storm drains are included in Appendix B.5. The proposed storm drain facilities are labeled and
shown on Figure 5.1. The east side drop inlets are labeled with an “E” in the suffix of the label for ease of

review.

TABLE 5.1 10-YEAR DROP INLET SUMMARY

DI Label Qao Slope % | Depth (ft) | Qunr (cfs) Qaye (cfs) DI Type
DIO1W 24.0 0.93 0.74 22.50 1.5 Type DM2 L=20-ft
DIO3W 9.5 SAG 0.57 9.50 0.0 Type DM2 L=20-ft
DIO4A NUISANCE 2.5'x2' NDOT Type 2B
DI104B NUISANCE 2.5'x2' NDOT Type 2B
DIO5SW 4.0 SAG 0.40 4.00 0.0 Type DM2 L=10-ft
DIO5A NUISANCE 2.5'x2' NDOT Type 2B
DI06S 12.0 0.52 0.37 11.30 0.7 Type DM2 L=20-ft
DIO7N 1.0 0.97 0.16 1.00 0.0 Type DM2 L=5-ft
DIOSW 5.2 0.86 0.43 4.30 0.9 Type DM2 L=7.5-ft
DI1OW 6.4 SAG 0.43 6.40 0.0 Type DM2 L=17.5-ft
DI11N 2.0 1.43 0.27* 1.90 0.1 Type DM2 L=5-ft
DI11W 4.5 1.43 0.38 4.00 0.5 Type DM2 L=10-ft
DI13N 4.0 2.82 0.28* 3.60 0.4 Type DM2 L=10-ft
DI14W 12.5 4.45 0.43 10.70 1.8 Type DM2 L=20-ft
DI15W 2.8 1.52 0.29 2.80 0.0 Type DM2 L=20-ft
DI16A NUISANCE 2.5'x2' NDOT Type 2B

DI16W** N/A Type DM2 L=20-ft
DI17S 4.0 1.15 0.36 3.60 0.4 Type DM2 L=10-ft
DIO1E 1.0 0.57 0.29 1.00 0.0 Type DM2 L=5-ft
DIO2E 0.5 SAG 0.24 0.50 0.0 Type DM2 L=5-ft
DIO3E 2.5 0.87 0.20 1.70 0.8 5'x4' NDOT Type 2B
DIO4E 2.8 SAG 0.35 2.80 0.0 Type DM2 L=10-ft
DIOSE 0.5 1.12 0.22 0.50 0.0 Type DM2 L=5-ft
DIO6E 2.0 0.61 0.36 1.90 0.1 Type DM2 L=5-ft
DIO7E 1.5 1.07 0.30 1.40 0.1 Type DM2 L=5-ft
DIO7A NUISANCE 2.5'x2" NDOT TYPE 2
DIO8E 1.6 0.73 0.29 1.40 0.2 Type DM2 L=5-ft
DIOSE 2.2 4.97 0.27 2.00 0.2 Type DM2 L=5-ft
DI10E 1.2 4.97 0.23 1.20 0.0 Type DM2 L=5-ft
DI11E 1.0 1.46 0.26 1.00 0.0 Type DM2 L=20-ft

*Depth at inlet
**Inlet used for 100-year flow
70% Draft Final Drainage Report
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TABLE 5.2 25-YEAR DROP INLET SUMMARY
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DI Label Qs Slope % | Depth (ft) | Qur(cfs) | Qayp (cfs) DI Type
DI104S 25 SAG 0.25 2.50 0.0 5'x6' NDOT Type 2B
TABLE 5.3 100-YEAR DROP INLET SUMMARY
DI Label Quoo Slope % | Depth (ft) | Qunr(cfs) | Qsve (cfs) DI Type
DI14W 37.4 4.45 0.60 239 135 Type DM2 L=20-ft
DI15W 15.5 1.52 0.54 13.9 1.6 Type DM2 L=20-ft
DI16W 2.6 1.54 0.33 2.6 0.0 Type DM2 L=20-ft
DI17S 8.0 1.15 0.44 5.9 2.1 Type DM2 L=10-ft
DI11E 7.0 1.46 0.43 6.9 0.1 Type DM2 L=20-ft
70% Draft Final Drainage Report
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LAS VEGAS BOULEVARD WIDENING PROJECT STEWART AVENUE TO WASHINGTON AVENUE

Flood Control Facilities
Figure 5.1
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5.3 Street Capacity

Rating tables for the street sections based on pavement widths, maximum flow depths to meet dry lane
criteria, cross slope, sidewalk widths, vertical curve grades, and longitudinal slope were used to determine
maximum street capacity and drop inlet spacing. The results of the street flow calculations are
summarized in Tables B.2.1 and B.2.2 in Appendix B and Tables 5.3 and 5.4. Tables 5.3 and 5.4 summarize
the 10-year flow and 100-year flow, depth (D) of flow, velocity (V), and depth (D) and velocity (V) product
(D*V), and street slope at the cross section locations. The cross sections, which are located just upstream
of drop inlet locations, are shown on Figure 5.2.

The Project includes full-street improvements for Las Vegas Boulevard and approximately 370 linear feet
of Bonanza Road west of Las Vegas Boulevard. Las Vegas Boulevard and Bonanza Road have right-of-way
widths greater than or equal to 80 feet. For streets with right-of-way widths greater than 80 feet, Section
304.4 of the CCRFCD, 1999 requires the depth (D) and velocity (V) product (D*V) during the 100-year
storm event to be less than or equal to 8. Additionally, the depth of flow during the 100-year and 10-year
storm events will be less than one foot and curb height, respectively, through major street intersections
as required by CCRFCD, 1999. Section 304.4 requires D*V during the 10-year storm event to be less than
or equal to 6. Las Vegas Boulevard and Bonanza Road will meet the 100-year and 10-year criteria stated
above.

Additionally, Section 304.4 requires a 12-foot wide dry lane in addition to dry turning lanes to be
maintained in either direction during the 10-year storm event. Table B.2.3 in Appendix B provides a
summary of the maximum street flow depth required to maintain a minimum 12-foot dry lane at each
street section.

The 10-year dry lane criteria will be met in all sections of roadway, both on the west and east sides of Las
Vegas Boulevard. Louis Berger was instructed by the CLV to limit flow depths to below the top of curb.
This was accomplished in all roadway sections except for Cross Section 01W. This is near the southern
project limit, approximately 340 feet north of Stewart Avenue, where the first drop inlet is located. A 20’
Type DM drop inlet is proposed at this location. Given the size and location restrictions on this inlet,
additional flow cannot be captured to reduce flow depth below curb height. Cross Section 03W contains
a localized low spot with a small ridge immediately to the north. Water will pond at this location until the
flow depth exceeds 0.2, at which point the water will pass over the ridge and flow north in Las Vegas Blvd.
This water will be collected by DI04S. Therefore, at this location, flow depth is still maintained below curb
height and max dry lane criteria is met.
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TABLE 5.3 10-YEAR STREET FLOW CROSS SECTION SUMMARY

Q1o Slope Depth | Velocity

Location (cfs) (%) (ft) (ft/s) D*V
01w 24.0 0.93 0.74 3.8 2.8
03w 9.5 0.73 0.57 2.6 1.5
04W 2.0 0.38 0.25 1.4 0.4
05w 4.0 0.87 0.40 2.3 0.9
06S 12.0 0.52 0.37 2.6 1.0
07N 1.0 0.97 0.16 1.7 0.3
08w 1.7 0.90 0.35 2.3 0.8
09w 5.2 0.86 0.43 2.4 1.0
10W 6.4 1.11 0.43 2.8 1.2
11W 4.5 1.43 0.38 2.8 11
12W 1.5 3.00 0.26 3.0 0.8
13W 3.5 4.90 0.30 43 1.3
14W 12.5 4.45 0.43 5.5 2.4
15W 2.8 1.52 0.29 2.6 0.8
16W 0.0 1.54 0.00 0.0 0.0
17S 4.0 1.15 0.36 2.4 0.9
01E 1.0 0.57 0.29 1.4 0.4
02E 0.5 0.56 0.24 1.2 0.3
03E 2.5 0.87 0.14 2.2 0.3
04E 2.8 1.02 0.35 2.2 0.8
05E 0.5 1.12 0.22 1.7 0.4
06E 2.0 0.61 0.36 1.8 0.6
07E 1.5 1.07 0.30 2.0 0.6
08E 1.6 0.73 0.29 1.5 0.4
09E 2.2 497 0.27 3.9 1.1
10E 1.2 497 0.23 3.5 0.8
11E 1.0 1.46 0.26 2.1 0.5
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TABLE 5.4 100-YEAR STREET FLOW CROSS SECTION SUMMARY

Q100 Slope Depth | Velocity

Location (cfs) (%) (ft) (ft/s) D*V
01w 48.5 0.93 0.91 4.7 4.3
03w 40.0 0.73 0.84 3.9 3.2
04S 3.5 0.38 0.31 1.6 0.5
05w 9.0 0.87 0.49 2.8 14
06S 26.0 0.52 0.54 3.1 1.7
07N 2.0 0.97 0.20 2.0 0.4
08w 16.7 0.90 0.60 3.0 1.8
09w 24.2 0.86 0.66 33 2.2
10W 32.9 1.11 0.69 3.9 2.7
11W 12.0 1.43 0.50 3.5 1.8
12W 9.5 3.00 0.42 4.5 1.9
13W 17.4 4.90 0.46 6.2 2.8
14W 37.4 4.45 0.60 6.6 4.0
15W 15.5 1.52 0.54 3.7 2.0
16W 2.6 1.54 0.33 2.6 0.8
17S 8.0 1.15 0.44 2.8 1.2
01E 2.0 0.57 0.35 1.7 0.6
02E 2.0 0.56 0.35 1.6 0.6
03E 5.0 0.87 0.30 2.5 0.8
04E 9.3 1.02 0.49 3.0 14
05E 0.5 1.12 0.22 1.7 0.4
06E 3.0 0.61 0.40 2.0 0.8
07E 2.5 1.07 0.34 2.2 0.8
08E 3.6 0.73 0.35 1.8 0.6
09E 5.2 497 0.34 4.7 1.6
10E 4.7 497 0.33 4.6 1.5
11E 7.0 1.46 0.43 3.2 14
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10 YEAR STREET FLOW CROSS SECTION SUMMARY
Location | Qq(cfs) |Slope (%) Depth (ft) V"'(LSZ)'W D*V
01W 240 | 093 | 074 38 28
03W 95 073 | 057 26 15
04W 20 038 | 025 14 04
05W 40 087 | 040 23 0.9
06S 120 | 052 | 037 26 0.9
07N 10 097 | 016 17 03
08W 17 090 | 035 23 08
09W 52 086 | 043 24 10
T0W 64 111 043 28 12
TIW 45 143 | 038 28 11
oW 15 300 | 036 33 12
13W 35 490 | 042 46 19
AW 125 | 445 | 043 55 24
TB5W 28 152 | 033 29 0.9
T6W 0.0 154 | 000 0.0 0.0
17s 40 115 | 036 24 08
01E 10 057 | 029 14 0.4
02E 05 056 | 0024 12 03
03E 25 087 | 014 22 03
04E 28 100 | 036 21 08
05E 05 112 | 022 17 0.4
06E 20 061 0.36 18 06
07E 15 107 03 20 06
08E 16 073 | 029 15 0.4
09E 22 297 | 034 39 13
10E 12 297 | 023 35 08
T1E 10 146 | 026 21 05

100 YEAR STREET FLOW CROSS SECTION SUMMARY
Location | Qoo (cfs) |Slope (%)|Depth (ft) V’iz:)'ty D*V
01W 485 093 0.91 47 43
03W 400 073 0.84 39 3.2
04S 35 0.38 0.31 16 05
05W 9.0 0.87 049 28 13
06S 26.0 052 054 31 17
07N 20 0.97 0.20 20 04
08W 16.7 0.90 058 32 19
09W 242 0.86 0.66 33 22
10W 29 111 0.71 40 28
W 12.0 143 0,50 35 18
12W 95 3.00 042 45 19
13W 17.4 4.90 0,50 50 25
14W 374 4.45 0.60 66 40
BW 155 152 0.54 37 20
1BW 26 154 033 26 08
175 8.0 1.15 0.44 30 13
01E 2.0 057 0.35 16 06
02E 2.0 0.56 0.35 16 06
03E 50 0.87 0.30 25 08
04E 93 1.00 0.49 29 14
05E 05 112 022 17 04
06E 3.0 061 0.40 20 08
07E 25 1.07 034 22 07
08E 36 073 0.35 18 06
09E 52 497 0.34 47 16
10E 47 4.97 033 46 15
11E 7.0 1.46 043 32 14
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6.0 Construction Cost Estimate

This Section presents the construction cost estimate for drainage improvements based on the 70% level
of design completion presented in the Report.

6.1 Cost Estimate

Table 6.1 provides an estimate of probable construction cost for drainage improvements on the 70%

design documents for the Project:

The 70% level of construction cost estimate for drainage improvements is $1,632,530; with a 10%
contingency, the total comes to $1,795,783. The estimate will be updated as project design progresses.
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TABLE 6.1 CONSTRUCTION COST ESTIMATE

Description

Quantity

Unit

\\\I)

Unit Price

Bid Amount

202.72 Removal of Drop Inlet 23 EA $1,400.00 $32,200.00
202.73 Removal of Storm Drain Manhole 1 EA $1,400.00 $1,400.00
202.74 Removal of 15-Inch Storm Drain Pipe 459 LF $35.00 $16,065.00
202.75 Removal of 18-Inch Storm Drain Pipe 596 LF $35.00 $20,860.00
202.76 Removal of 24-Inch Storm Drain Pipe 106 LF $35.00 $3,710.00
202.77 Removal of 30-Inch Storm Drain Pipe 21 LF $45.00 $945.00
202.78 Removal of 48-Inch Storm Drain Pipe 385 LF $60.00 $23,100.00
202.79 Abandon 60-Inch Storm Drain Pipe 365 LF $150.00 $54,750.00
603.01 18-Inch Reinforced Concrete Pipe (Class Ill) 930 LF $125.00 $116,250.00
603.02 24-Inch Reinforced Concrete Pipe (Class Ill) 179 LF $175.00 $31,325.00
603.03 30-Inch Reinforced Concrete Pipe (Class Ill) 995 LF $215.00 $213,925.00
603.04 36-Inch Reinforced Concrete Pipe (Class ) 2,040 LF $225.00 $459,000.00
603.05 48-Inch Reinforced Concrete Pipe (Class IlI) 200 LF $290.00 $58,000.00
609.01 5-Foot Type DM2 Drop Inlet 10 EA $5,000.00 $50,000.00
609.02 7.5-Foot Type DM2 Drop Inlet 1 EA $7,500.00 $7,500.00
609.03 10-Foot Type DM2 Drop Inlet 5 EA $10,000.00 $50,000.00
609.04 17.5-Foot Type DM2 Drop Inlet 1 EA $17,500.00 $17,500.00
609.05 20-Foot Type DM2 Drop Inlet 7 EA $20,000.00 $140,000.00
609.06 NDOT Type 2 Drop Inlet 2 EA $6,000.00 $12,000.00
609.07 NDOT Type 2B Drop Inlet 5 EA $8,000.00 $40,000.00
609.08 Concrete Apron 4 EA $500.00 $2,000.00
609.09 60-Inch NDOT Type 4 Storm Drain Manhole 26 EA $10,000.00 $260,000.00
609.10 60-Inch Type Ill Storm Drain Manhole 2 EA $8,000.00 $16,000.00
609.11 Replace Existing Drop Inlet Frame & Grate with EA $750.00 $1,500.00
Manhole Cover
609.12 Adjust Storm Drain Cover 3 EA $500.00 $1,500.00
613.19 Sidewalk Underdrain EA $1,500.00 $3,000.00
Subtotal = $1632,530.00
Contingency (10%) = $163,253.00
Grand Total = $1,795,783.00
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7.0 Conclusions and Recommendations

The Project includes full-street improvements for approximately 4,500 linear feet of Las Vegas Boulevard
from Stewart Avenue to Washington Avenue, including curb, gutter, and sidewalk; reconfiguring the
median islands; new pavement; drainage improvements; and utility relocations. This report addresses
the 70% design level for the drainage improvements for this Project segment of Las Vegas Boulevard. The
proposed recommended storm drain facilities labeled and shown on Figure 5.1 include the following:

Las Vegas Boulevard West Side Storm Drain Mainline:

The installation of approximately 2,850 linear feet of 30-inch to 36-inch diameter RCP storm drain main
line in the west side of Las Vegas Boulevard. The storm drain main line will extend from approximately
340 feet north of Stewart Avenue and will be connected to the existing Washington Avenue Channel 12-
foot wide by 8-foot high RCB regional facility approximately 500 feet south of Washington Avenue.

The storm drain main line proposed on the west side of Las Vegas Boulevard is designed is to convey 10-
year flow collected by proposed drop inlets at key locations along Las Vegas Boulevard. Drop inlets are
also proposed in the I-515 southbound off-ramp, a gore area adjacent to the I-515 northbound on-ramp,
Bonanza Road, Friends of the Library parking lot and Bell Drive.

Las Vegas Boulevard East Side Existing 48-inch Storm Drain Main Line:

Due to the proposed roadway widening, this Project will remove existing drop inlets and replace with
proposed drop inlets and along the new curb location. Storm drain laterals and manhole connections to
the existing 48-inch storm drain have been provided with this project.

This Project is being coordinated with the Las Vegas Boulevard Improvements from Charleston Boulevard
to Stewart Avenue Project designed by the CA Group, Inc. and VTN-Nevada. CA Group and VTN-Nevada
completed their pre-final improvement plans and 90% drainage report and are proposing to connect a
new 48-inch storm drain to the existing 48-inch storm drain within the Stewart Avenue and Las Vegas
Boulevard intersection.

The drainage improvements for this project will cost 1.80 million dollars to be funded by RTC. A copy of
the 70% cost estimate is included in Appendix E on the Data CD.
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— A.1Rainfall Data
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— A.3 Lag Time Calculations

— A.4 HEC-1 Models
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A.1 Rainfall Data

*A.1.1 - HCDDM Figure 513 McCarran Airport Rainfall Area Exhibit
* A.1.2 - HCDDM Table 505 McCarran Airport Rainfall Area Depths
*A.1.3 - HCDDM Table 503 6-Hour Storm Distribution



A.1.1 HCDDM Figure 513 McCarran Airport Rainfall Area

Exhibit




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS '
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
|20 South 61 East ALL SECTIONS| 22 South . 62 East = 1-10,17-18
Notes: Revision oare }
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency 1
values in the McCarran Airport Rainfall Area. 1
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency 1

values on the McCarran Airport Rainfall Area.

"WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988

FIGURE 513




A.1.2 HCDDM Table 505 McCarran Airport Rainfall Area

Depths




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

R

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURRENCE INTERVAL

TIME 2-YR 5-YR 10-YR __ 25-WR 50-YR 100-YR
5 min. 0.15 0.27 0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33 0.57 0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79
1 hour 0.52 0.89 1.15 1.50 1.78 2.06
2 hour 0.59 1.01 1.30 1.70 2.01 2.30
3 hour 0.64 1.08 1.39 1.82 2.15 2.48
6 hour 0.72 1.22 1.58 2.05 2.41
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. The 24 hour values presented above are for use with TR-55 only.

Table 501 adjustments not required.

Revision

Date

USACE, Los Angeles District, 1988

REFERENCE:
TABLE 505




A.1.3 HCDDM Table 503 6-Hour Storm Distribution




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time :

(In Minutes) |[SDN3 SDN4 SDN5 (In Minutes) |SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 57 5.8 5.9 195 40.9 46.2 51.4
15 7.0 7.5 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 124 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 275 92.6 90.8 88.9
95 18.1 211 241 280 93.7 92.4 91.0

100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 22.8 259 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 246 29.0 305 98.5 98.2 97.9
125 204 25.2 30.0 310 98.7 98.4 98.1
130 214 26.0 30.5 315 98.9 98.6 98.3
135 229 26.9 30.9 320 99.0 98.8 98.5
140 24.1 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8
Notes: 1. Fordrainage areas less than 8 square miles in size, use SDN 3.
2. For drainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4. Revision Date
3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.
TABLE 503

IREFERENCE:
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Soil Map
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
County
Survey Area Data:

Las Vegas Valley Area, Nevada, Part of Clark

Version 12, Sep 15, 2017

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed:
25,2014

May 7, 2011—Feb

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

200 Glencarb silt loam 369.0 7.5%

236 Glencarb very fine sandy loam, 876.1 17.8%
saline

270 Land silt loam, drained 519.5 10.6%

300 Las Vegas gravelly fine sandy 133.4 2.7%
loam, 0 to 2 percent slopes

325 McCarran fine sandy loam, 0 to 242.7 4.9%
4 percent slopes

341 Paradise silt loam 704.6 14.3%

380 Skyhaven very fine sandy loam, 7.7 0.2%
0 to 4 percent slopes

390 Spring clay loam 1,045.5 21.3%

615 Urban land 1,014.8 20.7%

Totals for Area of Interest 4,913.4 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
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descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Las Vegas Valley Area, Nevada, Part of Clark County

200—Glencarb silt loam

Map Unit Setting
National map unit symbol: hrb6
Elevation: 1,500 to 2,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 64 to 70 degrees F
Frost-free period: 180 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Glencarb and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Glencarb

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 -0 to 6 inches: silt loam
H2 - 6 to 60 inches: stratified very fine sandy loam to silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.14 to 0.57 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Slightly saline to moderately saline (4.0 to 8.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 12.0

Available water storage in profile: High (about 10.9 inches)

Interpretive groups
Land capability classification (irrigated): 2s
Land capability classification (nonirrigated): 7c¢
Hydrologic Soil Group: C
Other vegetative classification: LOAMY BOTTOM (030XB020NV)
Hydric soil rating: No

13
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236—Glencarb very fine sandy loam, saline

Map Unit Setting
National map unit symbol: hrb9
Elevation: 1,500 to 2,400 feet
Mean annual precipitation: 3 to 7 inches
Mean annual air temperature: 63 to 70 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Glencarb and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Glencarb

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0to 6 inches: very fine sandy loam
H2 - 6 to 60 inches: stratified very fine sandy loam to silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Moderately saline to strongly saline (8.0 to 32.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 60.0

Available water storage in profile: High (about 10.7 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: SODIC TERRACE (R030XY040NV)
Hydric soil rating: No
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270—Land silt loam, drained

Map Unit Setting
National map unit symbol: hrbl
Elevation: 1,200 to 2,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 66 to 70 degrees F
Frost-free period: 230 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Land and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Land

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 -0 to 6 inches: silt loam
H2 - 6 to 60 inches: stratified silt loam to silty clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.14 to 0.57 in/hr)
Depth to water table: About 42 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 10 percent
Salinity, maximum in profile: Strongly saline (16.0 to 32.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 90.0
Available water storage in profile: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): 6w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C
Ecological site: SODIC TERRACE (R030XY040NV)
Hydric soil rating: No
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300—Las Vegas gravelly fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: hrbp
Elevation: 1,800 to 2,600 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 220 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Las vegas and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Las Vegas

Setting
Landform: Basin-floor remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone

Typical profile
H1 - 0to 1inches: gravelly fine sandy loam
H2 - 1 to 7 inches: fine sandy loam
H3 - 7 to 11 inches: gravelly sandy clay loam
H4 - 11 to 15 inches: indurated

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 3 to 14 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 85 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB0O19NV_3)
Hydric soil rating: No
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325—NMcCarran fine sandy loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hrbv
Elevation: 1,600 to 2,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 63 to 66 degrees F
Frost-free period: 235 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Mccarran and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mccarran

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone

Typical profile
H1 - 0 to 9 inches: fine sandy loam
H2 - 9 to 48 inches: gypsiferous material
H3 - 48 to 62 inches: gypsiferous material

Properties and qualities

Slope: 0 to 4 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Very low

Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00
to 5.95 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 70 percent

Gypsum, maximum in profile: 40 percent

Salinity, maximum in profile: Slightly saline to moderately saline (4.0 to 8.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 12.0

Available water storage in profile: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Other vegetative classification: SHALLOW LIMY 5-8 P.Z. (030XB031NV_2)
Hydric soil rating: No
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341—Paradise silt loam

Map Unit Setting
National map unit symbol: hrbx
Elevation: 1,800 to 2,100 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 64 to 68 degrees F
Frost-free period: 240 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Paradise and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paradise

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1-0to 10 inches: silt loam
H2 - 10 to 39 inches: loam
H3 - 39 to 61 inches: silt loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 1.98 in/hr)

Depth to water table: About 36 to 60 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Moderately saline to strongly saline (8.0 to 16.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 12.0

Available water storage in profile: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B
Ecological site: SALINE MEADOW (R0O30XY023NV)
Hydric soil rating: No
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380—Skyhaven very fine sandy loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hrbz
Elevation: 1,800 to 2,300 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 220 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Skyhaven and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Skyhaven

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 -0 to 1 inches: very fine sandy loam
H2 - 1 to 8 inches: clay loam
H3 - 8 to 37 inches: gravelly silty clay loam
H4 - 37 to 41 inches: indurated

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: 24 to 39 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 90 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Moderately saline to strongly saline (8.0 to 16.0
mmhos/cm)
Sodium adsorption ratio, maximum in profile: 13.0
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Other vegetative classification: SHALLOW LIMESTONE SLOPE 5-8 P.Z.
(030XBO30ONV_2)
Hydric soil rating: No
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390—Spring clay loam

Map Unit Setting
National map unit symbol: hrcO
Elevation: 1,600 to 2,000 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 66 to 68 degrees F
Frost-free period: 240 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Spring and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Spring

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from gypsum

Typical profile
H1 -0 to 11 inches: clay loam
H2 - 11 to 43 inches: gypsiferous material
H3 - 43 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 30 percent
Salinity, maximum in profile: Strongly saline (16.0 to 32.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 30.0
Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: SALINE BOTTOM (R030XY024NV)
Hydric soil rating: No
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615—Urban land

Map Unit Composition
Urban land: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Valleys
Down-slope shape: Convex
Across-slope shape: Convex

Properties and qualities
Frequency of flooding: Rare

21



Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of
each unit. No aggregation of data has occurred as is done in reports in the Soil
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical
properties. The reports (tables) include all selected map units and components for
each map unit. Soil physical properties are measured or inferred from direct
observations in the field or laboratory. Examples of soil physical properties include
percent clay, organic matter, saturated hydraulic conductivity, available water
capacity, and bulk density.

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series.
Soil series are continually being defined and redefined, and the list of soil series
names changes so frequently as to make the task of maintaining a single national
list virtually impossible. Therefore, the criteria is now used to calculate the HSG
using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission
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rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand.
If the content of particles coarser than sand is 15 percent or more, an appropriate
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP,
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
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index number. Group index numbers range from 0 for the best subgrade material to
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field. Three values are provided to identify the expected Low (L), Representative
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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%1

Absence of an entry indicates that the data were not estimated. The asterisk

denotes the representative texture; other

possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L),

Representative Value (R), and High (H).

Engineering Properties—Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H L-R-H | L-R-H | L-R-H | L-R-H L-R-H | L-R-H
200—Glencarb silt
loam
Glencarb 100 |C 0-6 Silt loam CL-ML, A-4 0-0-0 |[0-0-0 [100-100 |100-100 {90-95-1 |70-80- |[20-25 NP-5
ML -100 -100 00 90 -30 -10
6-60 Stratified very fine CL, CL- A-4, A-6 0-0-0 |[0-0-0 |[100-100 |100-100 |95-98-1 |75-80- |[25-30 5-10-15
sandy loam to silty ML -100 -100 00 85 -35
clay loam
236—Glencarb very
fine sandy loam,
saline
Glencarb 100 |C 0-6 Very fine sandy loam | CL-ML, A-4 0-0-0 |[0-0-0 |[100-100 |100-100 |85-90- |55-60- |[20-25 NP-5
ML -100 -100 95 65 -30 -10
6-60 Stratified very fine CL, CL- A-4, A-6 0-0-0 |[0-0-0 |100-100 |100-100 |95-98-1 |75-80- |20-25 5-10-15
sandy loam to silty ML -100 -100 00 85 -30
clay loam
270—Land silt loam,
drained
Land 100 |C 0-6 Silt loam CL, CL- A-4, A-6 0-0-0 |[0-0-0 [100-100 |100-100 {90-95-1 |70-80- |[25-30 5-10-15
ML -100 -100 00 90 -35
6-60 Stratified silt loam to | CL A-6 0-0-0 |[0-0-0 |[100-100 |100-100 |95-98-1 |85-90- |[25-33 10-15-2
silty clay -100 -100 00 95 -40 0
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Engineering Properties—Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H L-R-H | L-R-H | L-R-H | L-R-H L-R-H | L-R-H
300—Las Vegas
gravelly fine sandy
loam, 0 to 2 percent
slopes
Las vegas 100 D 0-1 Gravelly fine sandy |SM A-1, A-2 0-0-0 |[0-0-0 |60-70- |50-63- |40-53- |20-25- ([15-20 NP-3 -5
loam 80 75 65 30 -25
1-7 Fine sandy loam SM A-4 0-0-0 |[0-0-0 |80-90-1 |75-85- |65-73- |40-45- |0-7-14 |NP
00 95 80 50
7-11 Gravelly sandy clay |GC, SC A-2, A-6 0-0-0 |[0-0-0 |60-70- |50-63- |30-40- |25-35- ([25-30 10-13-1
loam, gravelly 80 75 50 45 -35 5
loam
11-15 Indurated — — — — — — — — — —
325—McCarran fine
sandy loam, 0 to 4
percent slopes
Mccarran 100 A 0-9 Fine sandy loam SM A-2 0-0-0 |0-0-0 |[85-90- |80-85- |60-65- |25-30- |15-20 NP-3 -5
95 90 70 35 -25
9-48 Gypsiferous material | GP A-1 — — — — — — — —
48-62 Gypsiferous material | GP A-1 — — — — — — — —
341—Paradise silt
loam
Paradise 100 |B 0-10 Silt loam CL-ML, A-4 0-0-0 |[0-0-0 |95-98-1 |95-98-1 |85-93-1 |65-75- |25-30 5-8 -10
ML, CL 00 00 00 85 -35
10-39 Sandy loam, loam, ML, SM A-4 0-0-0 |[0-0-0 |85-93-1 |85-93-1 |65-78- |45-58- |[20-23 NP-3 -5
silt loam 00 00 90 70 -25
39-61 Silt loam CL-ML, A-4 0-0-0 |[0-0-0 |85-93-1 |85-93-1 |75-85- |60-73- |25-30 5-8 -10
ML, CL 00 00 95 85 -35
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Engineering Properties—Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid | Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
380—Skyhaven very
fine sandy loam, 0 to
4 percent slopes
Skyhaven 100 |C 0-1 Very fine sandy loam | ML, SM A-4 0-0-0 |[0-0-0 |80-90-1 |75-88-1 |70-83- |40-55- |15-20 NP-3 -5
00 00 95 70 -25
1-8 Clay loam CL A-6 0-0-0 |[0-0-0 |80-90-1 |75-88-1 |70-83- |55-68- |35-38 15-18-2
00 00 95 80 -40 0
8-37 Gravelly silty clay CL, GC A-6 0-0-0 |[0-3-5 |60-70- |50-63- |45-58- |35-50- |30-35 10-15-2
loam, gravelly 80 75 70 65 -40 0
loam, gravelly clay
loam

37-41 Indurated — — — — — — — — _ _

390—Spring clay loam

Spring 100 |C 0-11 Clay loam CL A-6,A-7 [0-0-0 |0-0-0 |100-100 |100-100 |90-95-1 |70-75- |[35-40 15-20-2
-100 -100 00 80 -45 5
11-43 Gypsiferous material | GP A-1 — — — — — — — —
43-60 Silty clay loam, silt | CL-ML, A-4 0-0-0 |[0-0-0 |100-100 |100-100 |90-95-1 |75-80- |20-25 5-8 -10
loam CL -100 -100 00 85 -30
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A.2.3 Curve Number Matrix




Curve Number Matrix

COMPONENTS LAND USE CLASSIFICATION INDEX NUMBER
MAP # |OPEN OPEN 1 2 3 4 5 6 7 8 9 10 11 12 13
DESERT |GOOD
% ---> 100 | 285 40 [375] 35 24 14 20 15 28 15 15 0
% > 0 66.5| 40 | 37.5| 35 24 14 0 0 0 0 35 0
CN CN SOIL TYPE COMPOSITE CN FOR LAND USE TYPE
236 81 74 98 86.0 [ 77.0f 82.0 | 83.0| 84.0| 88.0| 92.0 | 95.0 | 95.0 ) 93.0 | 95.0 | 87.0 | 30.0
270 81 74 98 85.0 [ 77.0| 82.0 | 83.0| 84.0]| 88.0| 92.0 | 95.0 ] 95.0 ) 93.0 | 95.0 | 87.0 | 30.0
341 72 61 98 770 [66.0f 73.0| 74.0| 76.0 | 83.0 | 89.0 | 93.0 | 94.0 ] 91.0 | 94.0 | 81.0 | 30.0
615 81 74 98 85.0 [ 77.0| 82.0| 83.0| 84.0| 88.0]| 92.0| 95.0 ] 95.0 ] 93.0 | 95.0 | 87.0 | 30.0
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS

1
(URBAN AREAS')
. Curve numbers for
Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.P:
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T5%) .............. 39 61 74 80
Impervious areas: )
Paved parking lots. roofs. driveways, ete.
(exciuding right-of-way). ......................... 98 98 98 98 L
Streets and roads:
Paved: curbs and storm sewers (excluding
Aght-of-Way) .o o iie e nanaeiineneinenn... 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including rightof-way) ................... 76 85 89 91
Dirt (including right-of-way) ..................... 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 T 85 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1. to 2:inch sand
or gravel muich and basin borders). .............. 96 96 96 9%
Urban districts:
Commercial and business.............covveennen... 85 89 92 94 95
Industrial.......oooiiii i T2 81 88 91 93
Residentizal districts by average lot size:
See Table 602A
Developing urban arecs
Newly graded areas (pervious aress only,
NOo Vegetation)® . ...ttt T 86 91 94

1 Average runoff condition, and I , = 0.2S. -

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.
CN’s for other combinations of conditions may be computed using Figure 603.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space cover type.

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area
CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. yrw— Doare
WRC REFERENCE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4




A.2.5 Curve Number Calculations




Table A.1.1 Las Vegas Blvd. Widening

Curve Number Calculations - Future Conditions BY: ANS CHKD BY: JAM
DATE: 8/17/2018 DATE: 8/17/2018
. . Subregion Subbasin Percent . Area . .
ﬁ:;‘: Land Use| MUSYM Subg:lglon Area Area of C:Z‘;I:::e Weighted Cumct;'l\latlve Comg':: site
(Acres) (Acres) Subbasin CN
95a 7 615 92 0.1 1.5 6.4% 6.4% 5.86 5.86
95a 7 270 92 1.4 1.5 93.6% 100.0% 86.14 92.00 92.0
95b 7 615 92 0.1 1.2 7.6% 7.6% 6.96 6.96
95b 7 270 92 1.1 1.2 92.4% 100.0% 85.04 92.00 92.0
CH52 9 615 95 34.7 61.7 56.2% 56.2% 53.39 53.39
CH52 7 615 92 27.0 61.7 43.8% 100.0% 40.30 93.69 93.7
CH59a 9 615 95 61.8 100.1 61.7% 61.7% 58.61 58.61
CH59a 7 615 92 38.3 100.1 38.3% 100.0% 35.24 93.85 93.9
CH59b 9 615 95 17.4 27.6 63.1% 63.1% 59.94 59.94
CH59b 7 615 92 10.2 27.6 36.9% 100.0% 33.95 93.89 93.9
CH59c¢ 9 615 95 25.8 41.7 61.9% 61.9% 58.78 58.78
CH59c 7 615 92 15.9 41.7 38.1% 100.0% 35.07 93.86 93.9
CH59d 9 615 95 10.6 16.2 65.3% 65.3% 62.00 62.00
CH59d 7 615 92 5.6 16.2 34.7% 100.0% 31.96 93.96 94.0
CH59e 9 615 95 6.3 22.0 28.8% 28.8% 27.35 27.35
CH59e 7 615 92 15.7 22.0 71.2% 100.0% 65.51 92.86 92.9
V1-C 9 341 94 2.1 3.2 64.8% 64.8% 60.88 60.88
V1-C 7 341 89 0.8 3.2 24.0% 88.8% 21.38 82.26
V1-C 9 236 95 0.1 3.2 2.2% 91.0% 2.07 84.33
V1-C 7 236 92 0.3 3.2 9.0% 100.0% 8.31 92.64 92.6
X-C1a1 9 615 95 1.1 1.3 84.8% 84.8% 80.56 80.56
X-C1a1 7 615 92 0.2 1.3 15.2% 100.0% 13.98 94.54 94.5
X-C1a2 9 615 95 3.3 3.5 96.5% 96.5% 91.65 91.65
X-C1a2 7 615 92 0.1 3.5 3.5% 100.0% 3.24 94.89 94.9

Page 1 of 2



Table A.1.1 Las Vegas Blvd. Widening

Curve Number Calculations - Future Conditions BY: ANS CHKD BY: JAM
DATE: 8/17/2018 DATE: 8/17/2018
. . Subregion Subbasin Percent . Area . .
ﬁ:;‘: Land Use| MUSYM Subg:lglon Area Area of C:Z‘;I:::e Weighted Cumct;'l\latlve Comg':: site
(Acres) (Acres) Subbasin CN

X-C1a3 9 615 95 1.7 2.7 61.5% 61.5% 58.45 58.45

X-C1a3 7 615 92 1.0 2.7 38.5% 100.0% 35.40 93.85 93.8
X-C1b 7 615 92 1.9 1.9 100.0% 100.0% 92.00 92.00 92.0
X-C1c 7 615 92 1.1 11.1 100.0% 100.0% 92.00 92.00 92.0
X-C1d1 6 615 88 0.0 1.1 2.6% 2.6% 2.31 2.31

X-C1d1 9 615 95 0.0 1.1 0.0% 2.6% 0.00 2.31

X-C1d1 7 615 92 1.0 1.1 97.4% 100.0% 89.58 91.90 91.9
X-C1d2 6 615 88 1.7 2.4 68.7% 68.7% 60.45 60.45

X-C1d2 9 615 95 0.2 2.4 9.3% 78.0% 8.86 69.31

X-C1d2 7 615 92 0.1 2.4 2.3% 80.3% 2.08 71.39

X-C1d2 6 341 83 0.0 2.4 0.0% 80.3% 0.01 71.39

X-C1d2 9 341 94 0.1 2.4 3.3% 83.6% 3.08 74.47

X-C1d2 7 341 89 0.4 2.4 16.4% 100.0% 14.63 89.10 89.1
X-Cle 6 341 83 6.5 111 58.8% 58.8% 48.79 48.79

X-Cle 9 341 94 1.7 111 15.0% 73.8% 14.09 62.88

X-Cle 7 341 89 2.9 11.1 26.2% 100.0% 23.34 86.22 86.2
X-C1f 7 341 89 4.8 4.8 100.0% 100.0% 89.00 89.00 89.0
X-C1g 9 341 94 3.0 8.0 37.9% 37.9% 35.61 35.61

X-C1g 7 341 89 5.0 8.0 62.1% 100.0% 55.28 90.89 90.9

Page 2 of 2



A.3 Lag Time Calculations




Table A.3.1: Standard Form 4 Lag Time Calculations

Project: Las Vegas Blvd. Widening BY: ANS CHKD BY: JAM
LBG Project No.: DATE: 8/17/2018 DATE: 8/17/2018
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Tc Tlag REMARKS
DATA TIME (Ti) (Tt) Check
Lo INITIAL S TRAVEL V1 V2 Tlag=
BASIN DEV./UN. CN K AREA AREA | LENGTH | SLOPE Ti LENGTH | SLOPE |[VELOCITY|VELOCITY| Tt 0.6Tc/60

(DorU) Ac (mi2) (ft) % (min) (ft) % (ft/s) (ft/s) (min) (min) (min) (hours)

(1) () 3) (4) ®) (6) ) (8) 9) (19) (an (12) (13) (14) (15) (16) (7 (18)
95a D 92.0 0.8244 1.5 0.002 25 0.02 9.1 1307 3.30 3.7 5.6 4.7 13.8 17.4 0.138
95b D 92.0 0.8244 1.2 0.002 25 0.02 9.1 1330 3.10 3.6 54 4.9 14.0 17.5 0.140
CH52 D 93.7 0.8467 61.70 0.096 36 0.02 10.1 3435 0.43 1.3 2.0 30.5 40.6 29.3 0.293
CH59a D 93.9 0.8488 100.12 0.156 28 0.02 8.8 3311 0.45 1.4 21 28.9 37.7 28.6 0.286
CH59b D 93.9 0.8494 27.62 0.043 35 0.02 9.8 2319 0.60 1.6 24 18.1 27.9 231 0.231
CH59c¢ D 93.9 0.8489 41.68 0.065 28 0.02 8.8 2758 0.65 1.6 25 20.3 29.1 255 0.255
CH59d D 94.0 0.8502 16.2 0.025 39 0.02 10.3 2228 0.64 1.6 25 16.9 27.2 22.6 0.226
CH59e D 92.9 0.8358 22.0 0.034 20 0.02 7.8 2218 0.62 1.6 24 17.2 25.0 224 0.224
LBO1 D 98.0 0.9036 1.2 0.002 39 0.02 8.1 796 0.48 14 2.1 8.3 16.4 14.6 0.146
LB02 D 98.0 0.9036 1.5 0.002 32 0.02 74 812 0.54 1.5 2.2 7.9 15.3 14.7 0.147
LB03 D 98.0 0.9036 1.0 0.002 54 0.02 9.6 464 0.84 1.8 2.8 4.2 13.8 12.9 0.129
LB04 D 98.0 0.9036 1.1 0.002 62 0.02 10.3 444 0.90 1.9 2.9 3.9 141 12.8 0.128
LB05 D 98.0 0.9036 0.4 0.001 90 0.02 12.4 116 1.72 27 4.0 0.7 13.1 1.1 0.111
LB06 D 98.0 0.9036 0.4 0.001 80 0.02 11.6 168 1.00 2.0 3.1 14 13.0 1.4 0.114
LBO7 D 98.0 0.9036 1.9 0.003 78 0.02 11.5 854 0.82 1.8 2.8 6.7 18.2 15.2 0.152
LB08 D 98.0 0.9036 1.7 0.003 81 0.02 1.7 863 1.14 2.2 3.3 5.7 17.4 15.2 0.152
LB09 D 98.0 0.9036 1.0 0.002 69 0.02 10.8 477 3.53 3.8 5.7 21 12.9 13.0 0.129
LB10 D 98.0 0.9036 1.0 0.002 66 0.02 10.6 498 3.51 3.8 5.7 22 12.8 13.1 0.128
LB11 D 98.0 0.9036 14 0.002 68 0.02 10.7 764 3.23 3.6 55 3.1 13.8 14.6 0.138
LB12 D 98.0 0.9036 1.1 0.002 70 0.02 10.9 765 3.62 3.8 5.8 29 13.8 14.6 0.138
LB13 D 98.0 0.9036 0.2 0.000 33 0.02 75 195 2.21 3.0 45 1.1 8.6 1.3 0.086
LB14 D 98.0 0.9036 0.2 0.000 54 0.02 9.6 155 3.99 4.0 6.1 0.6 10.2 1.2 0.102
LB15 D 98.0 0.9036 0.2 0.000 38 0.02 8.0 167 1.45 24 3.7 1.1 9.2 1.1 0.092
V1-C D 92.6 0.8328 3.2 0.005 21 0.02 8.1 701 6.50 5.1 7.8 2.0 10.2 14.0 0.102
X-C1a1 D 94.5 0.8580 1.3 0.002 15 0.02 6.2 392 0.84 1.9 2.8 3.5 9.7 12.3 0.097
X-C1a2 D 94.9 0.8626 3.5 0.005 21 0.02 7.2 528 1.01 2.0 3.1 4.3 11.5 13.1 0.115
X-C1a3 D 93.8 0.8488 27 0.004 15 0.02 6.5 606 1.44 24 3.7 3.9 10.4 13.5 0.104
X-C1b D 92.0 0.8244 1.9 0.003 20 0.02 8.2 1365 1.04 21 3.1 8.7 16.8 17.7 0.168
X-Clc D 92.0 0.8244 11.1 0.017 24 0.02 9.0 1162 1.20 22 34 7.0 16.0 16.6 0.160




Table A.3.1: Standard Form 4 Lag Time Calculations

Project: Las Vegas Blvd. Widening BY: ANS CHKD BY: JAM
LBG Project No.: DATE: 8/17/2018 DATE: 8/17/2018
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME Tc Tc Tlag REMARKS
DATA TIME (Ti) (Tt) Check
Lo INITIAL S TRAVEL V1 V2 Tlag=
BASIN DEV./UN. CN K AREA AREA | LENGTH | SLOPE Ti LENGTH | SLOPE |[VELOCITY|VELOCITY| Tt 0.6Tc/60
(DorU) Ac (mi2) (ft) % (min) (ft) % (ft/s) (ft/s) (min) (min) (min) (hours)
(1) () ) (4) ®) (6) ) (8) 9) (19) (an (12) (13) (14) (15) (16) (17 (18)
X-C1d1 D 91.9 0.8230 1.1 0.002 90 0.02 17.4 859 1.31 23 35 5.3 22.7 15.3 0.153
X-C1d2 D 89.1 0.7862 24 0.004 15 0.02 8.1 819 1.41 24 3.6 4.9 13.0 14.6 0.130
X-Cle D 86.2 0.7481 11.1 0.017 30 0.02 12.8 1103 1.55 25 3.8 6.0 18.7 16.3 0.163
X-C1f D 89.0 0.7848 4.8 0.007 40 0.02 13.2 829 2.00 29 43 4.2 17.4 14.8 0.148
X-C1g D 90.9 0.8098 8.0 0.013 64 0.02 15.4 1065 2.54 3.2 4.9 4.5 19.9 16.3 0.163

For Developed basins V1 = 20.2 (Slope/100)*0.5 and V2 = 30.6 (Slope/100)*0.5
For Existing basins V1 = 14.8 (Slope/100)*0.5 and V2 = 29.4 (Slope/100)"0.5

If the Travel Length is greater than 500 ft then Tt = 500/(60 V1) + (Travel Length - 500)/(60 V2)
If the Travel Length is less than 500 ft then Tt = Travel Length/(60 V2)

Te=Ti+Tt




A.4 HEC-1 Models
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A.4.1 10-Year HEC-1 Model
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Louis Berger

R R R R R R R R

* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE  04NOV19 TIME 10:47:16  * * (916) 756-1104 *
* * * *
R R R R R R R R R R R R R R R R
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES —-RTIMP- AND —-RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LINE ID....... lo...... 20000, 3. 4o, S5.cin.. [ Toveenonn 8. 9. 10
*DIAGRAM
* * x FREE * k%
1 ID LVB WIDENING STEWART TO WASHINGTON
2 ID PROPOSED CONDITIONS
3 ID INPUT FILE = LVB_WIDE1O.DAT
4 ID INPUT FILE DATE = OCTOBER 28, 2019
5 ID DESIGN STORM = 10-YEAR 6-HR STORM
6 ID STORM DISTRIBUTION = SDN #3
7 ID MODELED BY WSP (JILL REILLY, P.E. AND ASHLEY SELVY, E.I.)
8 ID STORM CENTERING = ENTIRE WATERSHED
9 ID
10 ID
11 ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
Las Vegas Boulevard Widening 1 Proposed Condition 10-Year HEC-1 Model



Louis Berger

12 1D
13 ID AREA DARF
14 ID SQ.MI.
15 1D
16 D 10-YR  0.57
17 ID
18 IT 5 0 0 500
19 10 5 0 0
20 IN 5 0 0
21 JR PREC  0.570
22 KK CH52
23 KM OFFSITE SUBBASIN CH52
24 KM FOR AREA BETWEEN GASS AND CHARLESTON
25 BA 0.0964
26 PB 2.77
27 PC 0.000 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
28 PC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
29 PC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241  0.249
30 PC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
31 PC 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
32 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
33 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
34 PC  0.998 0.999 1.000
35 LS 0 93.7
36 UD 0.293

*
37 KK  CHS59%a
38 KM OFFSITE SUBBASIN CH59a
39 KM  FOR AREA BETWEEN GASS AND BRIDGER
40 BA 0.1564
41 PB 2.77
42 LS 0 93.9
43 UD  0.286

*

HEC-1 INPUT PAGE 2
LINE ID....... Tevennnn 2.0 3. do.... Seinnnn 6uvennnn Teeaannn I 9. 10

44 KK cpl
45 KM  COMBINE CH52 AND CH59a AT LOW PT IN BONNEVILLE
46 HC 2

*
47 KK  CH59%
48 KM  OFFSITE SUBBASIN CH59%
49 KM FOR AREA BETWEEN BRIDGER AND CARSON
50 BA 0.0432
51 PB 2.77

Las Vegas Boulevard Widening 2 Proposed Condition 10-Year HEC-1 Model
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52 LS 0 93.9
53 UD  0.231

*
54 KK  CHS59c
55 KM  OFFSITE SUBBASIN CH59c
56 KM  FOR AREA BETWEEN CARSON AND OGDEN
57 BA 0.0651
58 PB 2.77
59 LS 0 93.9
60 UD  0.255

*
61 KK cp2
62 KM  COMBINE CP1l, CH59b, AND CH59c AT OGDEN
63 HC 3

*
64 KK  CH59d
65 KM OFFSITE SUBBASIN CH59d
66 KM  FOR AREA BETWEEN OGDEN AND STEWART
67 BA 0.0254
68 PB 2.77
69 LS 0 94.0
70 uD 0.226

*
71 KK  CHS59%e
72 KM OFFSITE SUBBASIN CH59e
73 KM FOR AREA BETWEEN STEWART AND US95 EB OFF RAMP AND WEST OF 4TH ST
74 BA 0.0344
75 PB 2.77
76 LS 0 92.9
77 UD  0.224

*
78 KK cp3
79 KM COMBINE CP2, CH59d, AND CH59e AT STEWART
80 KM FLOW IN STEWART WEST OF LVB
81 HC 3

*

HEC-1 INPUT PAGE 3
LINE ID....... Tevennnn 2. i 3o do.... Sennnn 6uvennnn Teeaannn I 9. 10

82 KK DVSD
83 KM  FLOW DIVERTED INTO 48" STORM DRAIN IN EAST LVB
84 DT EASTSD
85 DI 0 78 275
86 DQ 0 78 78

Las Vegas Boulevard Widening 3 Proposed Condition 10-Year HEC-1 Model



87
88

90
91

92
93
94
95
96
97
98

99
100
101
102
103
104
105

106
107
108
109
110
111
112

113
114
115
116
117
118
119

LINE

120
121

KK
KM
DT
DI
DQ

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

ID

KK
KM

DVSTEW
FLOW DIVERTED EAST IN STEWART
STEW
0 197
0 176
X-Clal

OFFSITE SUBBASIN X-Clal

Louis Berger

FOR AREA EAST OF 4TH BETWEEN STEWART & SOUTHERN PORTION OF ZAPPOS BLDG

0.0020
2.77

0 94.5
0.097

X-Claz2
OFFSITE SUBBASIN X-Cla2

FOR AREA EAST OF 4TH BETWEEN SOUTHERN & NORTHERN PORTION ZAPPOS BLDG

0.0054
2.77

0 94.9
0.115

X-Cla3
OFFSITE SUBBASIN X-Cla3

FOR AREA EAST OF 4TH BETWEEN NORTHERN PORTION ZAPPOS BLDG & US95 EB OFF RAMP

0.0042
2.77

0 93.8
0.104

LBO1
ONSITE SUBBASIN LBO1

W HALF LVB BETWEEN STEWART AND US95 EB OFF RAMP

0.0018
2.77

0 98.0
0.146

HEC-1 INPUT

CP4A

COMBINE WESTST, X-Clal, X-Cla2, X-Cla3, AND LBOl

PAGE 4

Las Vegas Boulevard Widening

Proposed Condition 10-Year HEC-1 Model



122
123

124
125
126
127
128
129
130
131

132
133
134
135
136
137
138

139
140
141
142
143
144
145

146
147
148
149
150
151
152

153
154
155
156

LINE

KM
HC

KK
KM
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

TOTAL FLOW IN W HALF LVB AT US95 EB OFF RAMP
5

X-Clc
OFFSITE SUBBASIN X-Clc

FOR AREA BETWEEN US95 WB ON RAMP AND BONANZA
FLOW IN BONANZA WEST OF LVB
0.0173
2.77
0 92.0
0.160
X-Clb

OFFSITE SUBBASIN X-Clb
US95 WB ON RAMP AREA
0.0030
2.77
0 92.0
0.168
LBO3

ONSITE SUBBASIN LBO03
W HALF LVB BETWEEN US95 WB ON RAMP AND BONANZA
0.0015
2.77
0 98.0
0.129
X-Cldl
OFFSITE SUBBASIN X-Cldl
FOR AREA ON N HALF OF BONANZA RD
0.0016
2.77
0 91.9
0.153
CP5A
COMBINE CP4A, X-Clb, X-Clc, X-Cld, AND LBO3
FLOW IN W HALF LVB AT BONANZA
5
HEC-1 INPUT
....... P T,

Louis Berger

PAGE 5

Las Vegas Boulevard Widening

Proposed Condition 10-Year HEC-1 Model



157
158
159
160
lel
162
163

164
165
166
167
168
169
170

171
172
173
174

175
176
177
178
179
180
181

182
183
184
185
186
187
188

189
190
191
192

193
194
195

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM

X-Cld2
OFFSITE SUBBASIN X-Cld2
FOR AREA BETWEEN BONANZA AND BONANZA WAY
0.0038
2.77
0 89.1
0.130

LBO5
ONSITE SUBBASIN LBO05
W HALF LVB BETWEEN BONANZA AND BONANZA WAY
0.0006
2.77
0 98.0
0.111

CP6A
COMBINE CP5A, X-Cld2, AND LBO5
FLOW IN W HALF LVB AT BONANZA WAY
3

X-Cle
OFFSITE SUBBASIN X-Cle
FOR AREA BETWEEN BONANZA WAY AND BELL
0.0173
2.717
0 86.2
0.163

LBO7
ONSITE SUBBASIN LBO7
W HALF LVB BETWEEN BONANZA WAY AND BELL
0.0030
2.77
0 98.0
0.152

CP7A
COMBINE CP6A, X-Cle, AND LBO7
FLOW IN W HALF LVB AT BELL
3

X-Clf
OFFSITE SUBBASIN X-Clf
FOR AREA BETWEEN BELL AND SOUTH PORTION OF LVYO PROPERTY

Louis Berger

Las Vegas Boulevard Widening

Proposed Condition 10-Year HEC-1 Model



196
197
198

LINE

200
201
202
203
204
205
206

207
208
209
210

211
212
213
214
215
216
217

218
219
220
221
222
223
224

225
226
227
228

229
230

BA
PB
LS

ID

UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM

Louis Berger

HEC-1 INPUT PAGE 6

LB09
ONSITE SUBBASIN LBO09
W HALF LVB BETWEEN BELL AND SOUTH PORTION OF LVYO PROPERTY
0.0015
2.77
0 98.0
0.129

CP8A
COMBINE CP7A, X-Clf, AND LBO9
FLOW IN W HALF LVB AT SOUTH PORTION OF LVYO PROPERTY
3

X-Clg

OFFSITE SUBBASIN X-Clg
FOR AREA BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY
0.0125
2.77
0 90.9
0.163
LB11
ONSITE SUBBASIN LB11
W HALF LVB BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY
0.0021
2.77
0 98.0
0.138
CP9A
COMBINE CP8A, X-Clg, AND LB1l1l
FLOW IN W HALF LVB AT NORTH PORTION OF LVYO PROPERTY
3
v1i-C

OFFSITE SUBBASIN V1-C

Las Vegas Boulevard Widening

7 Proposed Condition 10-Year HEC-1 Model



231
232
233
234
235

LINE

236
237
238
239
240
241
242

243
244
245
246

247
248

249
250
251
252
253
254
255

256
257
258
259
260
261
262

263
264
265

KM
BA
PB
LS
UD

ID

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
DR

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM

FOR AREA BETWEEN NORTH PORTION OF LVYO PROPERTY & WASHINGTON
0.0050
2.77
0 92.6
0.102

HEC-1 INPUT

LB14
ONSITE SUBBASIN LBll
W HALF LVB BETWEEN NORTH PORTION OF LVYO PROPERTY & WASHINGTON
0.0004
2.77
0 98.0
0.102

CP10A

COMBINE CP9A, V1-C, AND LB14

FLOW IN W HALF LVB AT WASHINGTON
3

EASTSD
EASTSD

95a
OFFSITE SUBBASIN 95a
AREA FOR US95 EB ON RAMP
0.0023
2.77
0 92.0
0.138

LB02
ONSITE SUBBASIN LBO02
E HALF LVB BETWEEN STEWART & US95 EB ON RAMP
0.0023
2.77
0 98.0
0.147

CP4B
COMBINE EASTSD, 95a, AND LBO0O2
FLOW IN E HALF LVB AT US95 EB ON RAMP

Louis Berger

PAGE 7

Las Vegas Boulevard Widening

Proposed Condition 10-Year HEC-1 Model



267
268
269
270
271
272
273

LINE

274
275
276
2717
278
279
280

281
282
283
284

285
286
287
288
289
290
291

292
293
294
295

296
297
298
299
300

HC

KK
KM
KM
BA
PB
LS
UD

ID

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB

95b

OFFSITE SUBBASIN 95b
AREA FOR US95 WB OFF RAMP
0.0019
2.77
0 92.0
0.140
HEC-1 INPUT
....... e T R
LB04

ONSITE SUBBASIN LB04
E HALF LVB BETWEEN US95 WB OFF RAMP AND BONANZA
0.0017
2.77
0 98.0
0.128

CP5B

COMBINE CP4B, 95b, AND LBO04
FLOW IN E HALF LVB AT BONANZA
3
LB0O6
ONSITE SUBBASIN LBO06
E HALF LVB BETWEEN BONANZA AND BONANZA WAY
0.0006
2.77
0 98.0
0.114
CP6B

COMBINE CP5B AND LBO6

FLOW IN E HALF LVB AT BONANZA WAY
2

LBO8
ONSITE SUBBASIN LBOS8
E HALF LVB BETWEEN BONANZA WAY AND BELL
0.0026

2.77

Louis Berger

PAGE 8
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301
302

303
304
305
306

307
308
309
310
311
312
313

LINE

314
315
316
317

318
319
320
321
322
323
324

325
326
327
328
329
330
331

332
333
334
335

LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

ID

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

Louis Berger

0 98.0
0.152

CP7B
COMBINE CP6B AND LBO08
FLOW IN E HALF LVB AT BELL
2

LB10O
ONSITE SUBBASIN LB10
E HALF LVB BETWEEN BELL AND SOUTH PORTION OF LVYO PROPERTY
0.0016
2.77
0 98.0
0.128

HEC-1 INPUT PAGE 9

CP8B
COMBINE CP7B AND LB10
FLOW IN E HALF LVB AT SOUTH PORTION OF LVYO PROPERTY
2

LB12
ONSITE SUBBASIN LB12
E HALF LVB BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY
0.0018
2.77
0 98.0
0.138

LB13
ONSITE SUBBASIN LB13
E HALF LVB BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY
0.0003
2.77
0 98.0
0.086

CP9B
COMBINE CP8B, LB12, AND LB13
E HALF FLOW IN E HALF LVB AT NORTH PORTION OF LVYO PROPERTY
3

Las Vegas Boulevard Widening
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Louis Berger

336 KK LB15
337 KM ONSITE SUBBASIN LB15
338 KM E HALF LVB BETWEEN NORTH PORTION OF LVYO PROPERTY & WASHINGTON
339 BA 0.0003
340 PB 2.717
341 LS 0 98.0
342 UD 0.092
*
343 KK CP10B
344 KM COMBINE CP9B AND LB1l5
345 KM FLOW IN E HALF LVB AT WASHINGTON
346 HC 2
*
347 727
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (———>) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<=—=) RETURN OF DIVERTED OR PUMPED FLOW
22 CH52
37 CH59%a
44 CPl....ovvunnn.
47 CH59b
54 CH59c
61 CP 2 ittt ittt i e
64 CH59d
71 CH59%e
78 [
Las Vegas Boulevard Widening 11 Proposed Condition 10-Year HEC-1 Model



84
82

89
87

92

99

120

124

132

139

146

153

157

171

175

182

S > EASTSD

R > STEW
DVSTEW

X-Clal

X-Cla2

X-Clc

X-Clb

X-Cld2

LBOS

X-Cle

LBO7

X-Cla3

LBO1

LBO3

X-Cldl

Louis Berger

Las Vegas Boulevard Widening
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225

229

236

243

248
247

249

256

274

X-Clf
LBO9
CPSA ........................
X-Clg
LB11
CP9A ........................
V1-C
LB14
[0 =
L EASTSD
EASTSD
95a
LBO2
[ 2
95b
LBO4

Louis Berger

Las Vegas Boulevard Widening 13
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Louis Berger

281 . (00 = ) =
285 : : LBO6
292 : CP6é...........:
296 : : LBO8
303 I CPTB..veennns
307 : : LB10
314 : CPBé...........:
318 : : LB12
325 I I I 113
332 I T
336 : : LB15
343 I CPLO0B....vnnn. ..

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

Lok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok K ok K ok Kk Kk ok ek e ok ok ok kK Kk ok ok ok ko k ok ok ok ko ko ok ok ok ok ok ok ok ok ok Rk
* * * *

FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04NOV19 TIME 10:47:16 * * (916) 756-1104 *
* * * *
ek e ok ok Kk Kk ok ok kK ok ok ok ok ko ko ok ok ok ok ok ok ok ok ok ok ok ok ok ek e ok ok ke kK Kk ok ok ok ko k ok ok ok ko ok ok ok ok ok ok ok ok ok ko Rk

LVB WIDENING STEWART TO WASHINGTON

Las Vegas Boulevard Widening 14 Proposed Condition 10-Year HEC-1 Model



Louis Berger

PROPOSED CONDITIONS

INPUT FILE = LVB_WIDE1O.DAT

INPUT FILE DATE = OCTOBER 28, 2019

DESIGN STORM = 10-YEAR 6-HR STORM

STORM DISTRIBUTION = SDN #3

MODELED BY WSP (JILL REILLY, P.E. AND ASHLEY SELVY, E.I.)
STORM CENTERING = ENTIRE WATERSHED

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA DARF
SQ.MI.

10-YR 0.57

19 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 500 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 0 ENDING DATE

NDTIME 1735 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 41.58 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA

TEMPERATURE
Jp MULTI-PLAN OPTION
NPLAN
JR MULTI-RATIO OPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RATIOS OF PRECIPITATION

.57

Las Vegas Boulevard Widening
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PEAK FLOW AND STAGE

OPERATION STATION

HYDROGRAPH AT
+ CH52

HYDROGRAPH AT
+ CH59%a

2 COMBINED AT
+ Cp1

HYDROGRAPH AT
+ CH59b

HYDROGRAPH AT
+ CH59c

3 COMBINED AT
+ Cp2

HYDROGRAPH AT
+ CH59d

HYDROGRAPH AT
+ CH59%e

3 COMBINED AT
+ CP3

DIVERSION TO
+ EASTSD

HYDROGRAPH AT
+ DVSD

AREA

.10

.16

.25

.04

.07

.36

.03

.42

.42

.42

PLAN

(END-OF-PERIOD)
FLOWS IN CUBIC FEET PER SECOND,

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1
.57

60.
3.75

99.
3.67

160.
3.75

30.
3.67

44.
3.67

234.
3.67

18.
3.67

23.
3.67

275.
3.67

78.
3.42

197.

Louis Berger

Las Vegas Boulevard Widening
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DIVERSION TO
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

5 COMBINED AT

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT
+

5 COMBINED AT

HYDROGRAPH AT

STEW

DVSTEW

X-Clal

X-Cla2

X-Cla3

LBO1

CP4A

X-Clc

X-Clb

LBO3

X-Cldl

CP5A

.42

.42

.00

.01

.00

.00

.43

.02

.00

.00

.00

.46

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

176.
3.67

21.
3.67

30.
3.58

12.
3.58

47.
3.58

Louis Berger

Las Vegas Boulevard Widening
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+

+

+

+

+

+

+

+

+

+

+

+

X-Cld2

HYDROGRAPH AT
LBOS

3 COMBINED AT
CP6A

HYDROGRAPH AT
X-Cle

HYDROGRAPH AT
LBO7

3 COMBINED AT
CP7A

HYDROGRAPH AT
X-Clf

HYDROGRAPH AT
LB09

3 COMBINED AT
CP8A

HYDROGRAPH AT
X-Clg

HYDROGRAPH AT
LB11

3 COMBINED AT
CP9A

HYDROGRAPH AT
v1i-C

.00

.00

.46

.02

.00

.48

.01

.00

.49

.01

.00

.51

.00

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

Louis Berger

Las Vegas Boulevard Widening
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+

+

+

+

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT

LB14

3 COMBINED AT
CP10A

HYDROGRAPH AT
EASTSD

HYDROGRAPH AT
95a

HYDROGRAPH AT
LBO2

3 COMBINED AT
CP4B

HYDROGRAPH AT
95b

HYDROGRAPH AT
LBO4

3 COMBINED AT
CP5B

HYDROGRAPH AT
LBO6

2 COMBINED AT
CP6B

HYDROGRAPH AT
LBO8

2 COMBINED AT
CP7B

.00

.51

.00

.00

.00

.00

.00

.00

.01

.00

.01

.00

.01

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

82.
3.58

78.
3.42

88.
3.58

Louis Berger

Las Vegas Boulevard Widening
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HYDROGRAPH AT
+ LB10O

2 COMBINED AT
+ CP8B

HYDROGRAPH AT
+ LB12

HYDROGRAPH AT
+ LB13

3 COMBINED AT
+ CP9B

HYDROGRAPH AT
+ LB15

2 COMBINED AT
+ CP10B

*** NORMAL END OF HEC-1 ***

.00

.01

.00

.00

.02

.00

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

93.
3.58

Louis Berger

Las Vegas Boulevard Widening
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A.4.2 100-Year and 25-Year HEC-1 Model




IREEEREEE SRR RS E Rt R R Rk

Louis Berger

R R R R R R R R R R R

* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE  04NOV19 TIME 10:38:01  * * (916) 756-1104 *
* * * *
R R R R R R R R R R R R R R R R
X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
THE DEFINITIONS OF VARIABLES —-RTIMP- AND —-RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LINE ID....... lo...... 20000, 3. 4o, S5.cin.. [ Toveenonn 8. 9. 10
*DIAGRAM
* * x FREE * k%
1 ID LVB WIDENING STEWART TO WASHINGTON
2 ID PROPOSED CONDITIONS
3 ID INPUT FILE = LVB_WIDE.DAT
4 ID INPUT FILE DATE = OCTOBER 28, 2019
5 ID DESIGN STORM = 100-YEAR 6-HR STORM
6 ID STORM DISTRIBUTION = SDN #3
7 ID MODELED BY WSP (JILL REILLY, P.E. AND ASHLEY SELVY, E.I.)
8 ID STORM CENTERING = ENTIRE WATERSHED
9 ID
10 ID
11 ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
Las Vegas Boulevard Widening 1 Proposed Condition 100-Year and 25-Year HEC-1 Model



12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44
45

LINE

46
47
48

49
50
51

ID
ID
ID
ID
ID
ID
ID
ID
IT
IO
IN
JR

KK
KM
KM
BA
PB
PC
PC
PC
PC
PC
PC
PC
PC
LS
UD

KK
KM
KM
BA
PB
LS
UD

ID

KK
KM
HC

KK
KM
KM

5
5
5
PREC

CH52

o O oo

0.99

DARF

0.97

OFFSITE SUBBASIN CH52
FOR AREA BETWEEN GASS

0.0964
2.77
.000
.130
.190
.251
.499
.860
.982
.998

0
.293

O O OO OO oo

o

CH59%a

.020
.130
.197
.256
.590
.868
.985
.999
93.7

O O OO OO oo

.057
.130
.199
.270
.710
.876
.987
.000

P OOOOOOoOOo

0.740

AND CHARLESTON

.070
.133
.200
.278
.744
.888
.989

O O O OO oo
O O O OO oo

OFFSITE SUBBASIN CH59a
FOR AREA BETWEEN GASS AND BRIDGER

0.1564
2.77

0
0.286

CP1

93.9

.087
.140
.201
.281
.781
.910
.990

HEC-1 INPUT

.108
.142
.204
.283
.812
.926
.993

O O O OO oo

.124
.148
.214
.295
.819
.937
.993

O O O OO oo

COMBINE CH52 AND CH59a AT LOW PT IN BONNEVILLE

2

CH59b

OFFSITE SUBBASIN CH59b
FOR AREA BETWEEN BRIDGER AND CARSON

.130
.158
.229
.322
.835
.950
.994

O OO OO oo

.130
.172
.241
.352
.851
.970
.995

O O O OO oo

.130
.181
.249
.409
.856
.976
.998

O O O OO oo

PAGE

2

Louis Berger
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52
53
54
55

56
57
58
59
60
61
62

63
64
65

66
67
68
69
70
71
72

73
74
75
76
77
78
79

80
81
82
83

LINE

84
85

BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

ID

KK
KM
DT

0.0432
2.77

0 93.9
0.231

CH59c
OFFSITE SUBBASIN CH59c
FOR AREA BETWEEN CARSON AND OGDEN
0.0651
2.77
0 93.9
0.255

CP2
COMBINE CP1l, CH59b, AND CH59c AT OGDEN
3

CH59d
OFFSITE SUBBASIN CH59d
FOR AREA BETWEEN OGDEN AND STEWART
0.0254
2.77
0 94.0
0.226

CH59%e
OFFSITE SUBBASIN CH59e
FOR AREA BETWEEN STEWART AND US95 EB OFF RAMP AND WEST OF 4TH ST
0.0344
2.717
0 92.9
0.224

CP3

COMBINE CP2, CH59d, AND CH59e AT STEWART
FLOW IN STEWART WEST OF LVB
3
HEC-1 INPUT PAGE 3
....... T A DT I 0]

DVSD

FLOW DIVERTED INTO 48" STORM DRAIN IN EAST LVB
EASTSD

Louis Berger

Las Vegas Boulevard Widening
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87 DI 0 78 555
88 DQ 0 78 78
*
89 KK DVSTEW
90 KM FLOW DIVERTED EAST IN STEWART
91 DT STEW
92 DI 0 477
93 DQ 0 434
*
94 KK X-Clal
95 KM OFFSITE SUBBASIN X-Clal
96 KM FOR AREA EAST OF 4TH BETWEEN STEWART & SOUTHERN PORTION OF ZAPPOS BLDG
97 BA 0.0020
98 PB 2.77
99 LS 0 94.5
100 UD 0.097
*
101 KK X-Claz2
102 KM OFFSITE SUBBASIN X-Claz2
103 KM FOR AREA EAST OF 4TH BETWEEN SOUTHERN & NORTHERN PORTION ZAPPOS BLDG
104 BA 0.0054
105 PB 2.717
106 LS 0 94.9
107 UD 0.115
*
108 KK X-Cla3
109 KM OFFSITE SUBBASIN X-Cla3
110 KM FOR AREA EAST OF 4TH BETWEEN NORTHERN PORTION ZAPPOS BLDG & US95 EB OFF RAMP
111 BA 0.0042
112 PB 2.717
113 LS 0 93.8
114 UD 0.104
*
115 KK LBO1
116 KM ONSITE SUBBASIN LBO1
117 KM W HALF LVB BETWEEN STEWART AND US95 EB OFF RAMP
118 BA 0.0018
119 PB 2.717
120 LS 0 98.0
121 UD 0.146
*
HEC-1 INPUT PAGE 4
LINE ID...o.... I.o.o.o.o... 20 i I 4o S 6. Teweeenn 8. 9. 10
Las Vegas Boulevard Widening 4 Proposed Condition 100-Year and 25-Year HEC-1 Model



122
123
124
125

126
127
128
129
130
131
132
133

134
135
136
137
138
139
140

141
142
143
144
145
146
147

148
149
150
151
152
153
154

155
156
157
158

LINE

KK
KM
KM
HC

KK
KM
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

CP4A

COMBINE WESTST,
TOTAL FLOW IN W HALF LVB AT US95 EB OFF RAMP

5

X-Clc

X-Clal,

OFFSITE SUBBASIN X-Clc

FOR AREA BETWEEN US95 WB ON RAMP AND BONANZA

FLOW IN BONANZA WEST OF LVB

0.0173
2.77

0
0.160

X-Clb

92.

OFFSITE SUBBASIN X-Clb

US95 WB ON RAMP AREA

0.0030
2.77

0
0.168

LBO3

ONSITE SUBBASIN LBO3

92.

X-Claz2,

X-Cla3,

AND LBOL1

W HALF LVB BETWEEN US95 WB ON RAMP AND BONANZA

0.0015
2.77

0
0.129

X-Cldl

98.

OFFSITE SUBBASIN X-Cldl
FOR AREA ON N HALF OF BONANZA RD

0.0016
2.77

0
0.153

CP5A

91.

COMBINE CP4A, X-Clb, X-Clc,
FLOW IN W HALF LVB AT BONANZA

HEC-1 INPUT

X-Cld, AND LBO3

Louis Berger

PAGE 5
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159
160
lel
162
163
164
165

166
167
168
169
170
171
172

173
174
175
176

177
178
179
180
181
182
183

184
185
186
187
188
189
190

191
192
193
194

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK

X-Cld2
OFFSITE SUBBASIN X-Cld2
FOR AREA BETWEEN BONANZA AND BONANZA WAY
0.0038
2.77
0 89.1
0.130

LBOS
ONSITE SUBBASIN LBO05
W HALF LVB BETWEEN BONANZA AND BONANZA WAY
0.0006
2.77
0 98.0
0.111

CP6A
COMBINE CP5A, X-Cld2, AND LBO5
FLOW IN W HALF LVB AT BONANZA WAY
3

X-Cle
OFFSITE SUBBASIN X-Cle
FOR AREA BETWEEN BONANZA WAY AND BELL
0.0173
2.77
0 86.2
0.163

LBO7
ONSITE SUBBASIN LBO7
W HALF LVB BETWEEN BONANZA WAY AND BELL
0.0030
2.77
0 98.0
0.152

CP7A
COMBINE CP6A, X-Cle, AND LBO7
FLOW IN W HALF LVB AT BELL
3

X-Clf

Louis Berger
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196
197
198
199
200

LINE

202
203
204
205
206
207
208

209
210
211
212

213
214
215
216
217
218
219

220
221
222
223
224
225
226

227
228
229
230

KM
KM
BA
PB
LS

ID

UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

Louis Berger

OFFSITE SUBBASIN X-Clf
FOR AREA BETWEEN BELL AND SOUTH PORTION OF LVYO PROPERTY
0.0074
2.77
0 89.0
HEC-1 INPUT PAGE 6
....... 2 < T R 0]
0.148
LBOYS
ONSITE SUBBASIN LBO9
W HALF LVB BETWEEN BELL AND SOUTH PORTION OF LVYO PROPERTY
0.0015
2.77
0 98.0
0.129
CP8A
COMBINE CP7A, X-Clf, AND LBO09
FLOW IN W HALF LVB AT SOUTH PORTION OF LVYO PROPERTY
3
X-Clg

OFFSITE SUBBASIN X-Clg
FOR AREA BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY
0.0125
2.77
0 90.9
0.163

LB11
ONSITE SUBBASIN LBl1l
W HALF LVB BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY
0.0021
2.77
0 98.0
0.138

CPO9A
COMBINE CP8A, X-Clg, AND LB11l
FLOW IN W HALF LVB AT NORTH PORTION OF LVYO PROPERTY
3

Las Vegas Boulevard Widening
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231 KK v1i-C
232 KM OFFSITE SUBBASIN V1-C
233 KM FOR AREA BETWEEN NORTH PORTION OF LVYO PROPERTY & WASHINGTON
234 BA 0.0050
235 PB 2.77
236 LS 0 92.6
237 UD 0.102
*
HEC-1 INPUT PAGE 7
LINE ID....... Io.o..o... 2000, I 4....... S, [ T 8. 9. ... 10
238 KK LB14
239 KM ONSITE SUBBASIN LB11
240 KM W HALF LVB BETWEEN NORTH PORTION OF LVYO PROPERTY & WASHINGTON
241 BA 0.0004
242 PB 2.77
243 LS 0 98.0
244 UD 0.102
*
245 KK CP10A
246 KM COMBINE CPY9A, V1-C, AND LB14
247 KM FLOW IN W HALF LVB AT WASHINGTON
248 HC 3
*
249 KK EASTSD
250 DR EASTSD
*
251 KK 95a
252 KM OFFSITE SUBBASIN 95a
253 KM AREA FOR US95 EB ON RAMP
254 BA 0.0023
255 PB 2.77
256 LS 0 92.0
257 UD 0.138
*
258 KK LB02
259 KM ONSITE SUBBASIN LBO2
260 KM E HALF LVB BETWEEN STEWART & US95 EB ON RAMP
261 BA 0.0023
262 PB 2.77
263 LS 0 98.0
264 UD 0.147
*
265 KK CP4B

Las Vegas Boulevard Widening 8 Proposed Condition 100-Year and 25-Year HEC-1 Model



266
267
268

269
270
271
272
273
274
275

LINE

276
2717
278
279
280
281
282

283
284
285
286

287
288
289
290
291
292
293

294
295
296
297

298
299
300

KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

ID

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM

COMBINE EASTSD, 95a, AND LBO2
FLOW IN E HALF LVB AT US95 EB ON RAMP
3
95b

OFFSITE SUBBASIN 95b
AREA FOR US95 WB OFF RAMP
0.0019
2.77
0 92.0
0.140
HEC-1 INPUT
....... . T - T
LB04

ONSITE SUBBASIN LB04
E HALF LVB BETWEEN US95 WB OFF RAMP AND BONANZA
0.0017
2.77
0 98.0
0.128

CP5B

COMBINE CP4B, 95b, AND LBO04
FLOW IN E HALF LVB AT BONANZA
3
LBO6
ONSITE SUBBASIN LB06
E HALF LVB BETWEEN BONANZA AND BONANZA WAY
0.0006
2.77
0 98.0
0.114
CP6B
COMBINE CP5B AND LBO6
FLOW IN E HALF LVB AT BONANZA WAY
2
LBO8

ONSITE SUBBASIN LBO8
E HALF LVB BETWEEN BONANZA WAY AND BELL

Louis Berger

PAGE 8
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301
302
303
304

305
306
307
308

309
310
311
312
313
314
315

LINE

316
317
318
319

320
321
322
323
324
325
326

327
328
329
330
331
332
333

334
335

BA
PB
LS
UD

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

ID

KK
KM
KM
HC

KK
KM
KM
BA
PB
LS
UD

KK
KM
KM
BA
PB
LS
UD

KK
KM

0.0026
2.77

0 98.0

0.152

CP7B

COMBINE CP6B AND LBO8
FLOW IN E HALF LVB AT BELL

2

LB10O

ONSITE SUBBASIN LB10

E HALF LVB BETWEEN BELL AND SOUTH PORTION OF LVYO PROPERTY

0.0016
2.77

0 98.0

0.128

CP8B

HEC-1 INPUT

COMBINE CP7B AND LB10

FLOW IN E HALF LVB AT SOUTH PORTION OF LVYO PROPERTY

2

LB12

ONSITE SUBBASIN LB12

E HALF LVB BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY

0.0018
2.77

0 98.0

0.138

LB13

ONSITE SUBBASIN LB13

E HALF LVB BETWEEN SOUTH & NORTH PORTIONS OF LVYO PROPERTY

0.0003
2.77

0 98.0

0.086

CP9B
COMBINE CP8B,

LB12,

AND LB13

Louis Berger

PAGE 9
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INPUT
LINE

NO.

24

39

46

49

56

63

66

73

80

336 KM E HALF FLOW IN E HALF LVB AT NORTH PORTION OF LVYO PROPERTY
337 HC 3
*
338 KK LB15
339 KM ONSITE SUBBASIN LB15
340 KM E HALF LVB BETWEEN NORTH PORTION OF LVYO PROPERTY & WASHINGTON
341 BA 0.0003
342 PB 2.77
343 LS 0 98.
344 UD 0.092
*
345 KK CP10B
346 KM COMBINE CP9B AND LB15
347 KM FLOW IN E HALF LVB AT WASHINGTON
348 HC 2
*
349 27

(.

(V) ROUTING (-——>) DIVERSION OR PUMP FLOW
) CONNECTOR (<——=) RETURN OF DIVERTED OR PUMPED FLOW
CH52

CH59a
CPi ............
CH59b

CH59c

CPé ........................
CH59d

CH59%e

CPé ........................

SCHEMATIC DIAGRAM OF STREAM NETWORK

Louis Berger
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86
84

91
89

94

122

126

134

141

148

155

159

173

177

S > EASTSD

DVSD
JR— > STEW
DVSTEW
X-Clal
X-Cla2
X-Cla3
LBO1
Y N
X-Clc
X-Clb
LBO3
X-C1ldl
CPSA ................................................
X-Cld2
LBO5
3
X-Cle

Louis Berger
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191

213

220

227

231

238

245

250
249

251

258

276

LBO7
CP7A ........................
X-Clf
LBO9
CPBA. .\t eeeeaeenns
X-Clg
LB11
CPOA. .ttt
v1i-C
LB14
CPLIOA. t ittt ittt it i i
P EASTSD
EASTSD
95a
LB02
[0 = =
95b
LBO4

Louis Berger
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Louis Berger

283 . (03 = =
287 : : LBO6
294 I CP6B..euvnrnn..
298 : : LBO8
305 : CP7é...........:
309 : : LB10
316 I CPBB.....ournn..
320 : : LB12
327 : : : LB13
334 I S
338 : : LB15
345 : CPlOé...........:

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

Pkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkx ok ke ok ok kK Rk ok ok kR R ok ok ok kR R ok ok ok kR R ok ok ok ok kR ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 04NOV19 TIME 10:38:01 * * (916) 756-1104 *
* * * *
ok ek ok ok kK R ok ok kK kR ok ok ok ko ok ok ok kR ok ok ok kK R ok ok ek ke ok kK Kk ok ok ok kK R ok ok ko kR ok ok kR Rk ok ok kR k
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21 Io

IT

Jp

JR

LVB WIDENING STEWART TO WASHINGTON
PROPOSED CONDITIONS

INPUT FILE = LVB_WIDE.DAT

INPUT FILE DATE = OCTOBER 28, 2019
DESIGN STORM = 100-YEAR 6-HR STORM
STORM DISTRIBUTION = SDN #3

MODELED BY WSP (JILL REILLY, P.E. AND ASHLEY SELVY, E.I.)

STORM CENTERING = ENTIRE WATERSHED

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA DARF
SQ.MI.

0 - 0.5 0.990
0.5 -1 0.975
25-YR 0.74

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 500 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 1735 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 41.58 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

MULTI-RATIO OPTION

Louis Berger
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Louis Berger

RATIOS OF PRECIPITATION

.99 .98 .74
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3
.99 .98 .74
HYDROGRAPH AT
+ CH52 .10 1 FLOW 121. 119. 85.
TIME 3.67 3.67 3.75
HYDROGRAPH AT
+ CH59a .16 1 FLOW 201. 197. 140.
TIME 3.67 3.67 3.67
2 COMBINED AT
+ CP1 .25 1 FLOW 322. 316. 225.
TIME 3.67 3.67 3.67
HYDROGRAPH AT
+ CH59b .04 1 FLOW 61. 60. 43.
TIME 3.67 3.67 3.67
HYDROGRAPH AT
+ CH59c .07 1 FLOW 89. 87. 62.
TIME 3.67 3.67 3.67
3 COMBINED AT
+ CP2 .36 1 FLOW 472. 463. 330.
TIME 3.67 3.67 3.67
HYDROGRAPH AT
+ CH59d .03 1 FLOW 36. 35. 25.
TIME 3.67 3.67 3.67
HYDROGRAPH AT
+ CH59%e .03 1 FLOW 47. 46. 33.
TIME 3.67 3.67 3.67
3 COMBINED AT
+ CP3 .42 1 FLOW 555. 545. 388.
TIME 3.67 3.67 3.67
DIVERSION TO
+ EASTSD .42 1 FLOW 8. 8. 8.

Las Vegas Boulevard Widening 16 Proposed Condition 100-Year and 25-Year HEC-1 Model
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TIME 3.25 3.25 3.33
HYDROGRAPH AT
+ DVSD .42 FLOW 477. 467. 310.
TIME 3.67 3.67 3.67
DIVERSION TO
+ STEW .42 FLOW 434. 425. 282.
TIME 3.67 3.67 3.67
HYDROGRAPH AT
+ DVSTEW .42 FLOW 43. 42. 28.
TIME 3.67 3.67 3.67
HYDROGRAPH AT
+ X-Clal .00 FLOW 4. 4. 3.
TIME 3.50 3.50 3.50
HYDROGRAPH AT
+ X-Cla2 .01 FLOW 9. 9. 7.
TIME 3.50 3.50 3.50
HYDROGRAPH AT
+ X-Cla3 .00 FLOW 7. 7. 5.
TIME 3.50 3.50 3.50
HYDROGRAPH AT
+ LBO1 .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
5 COMBINED AT
+ CP4A .43 FLOW 61l. 60. 41.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-Clc .02 FLOW 26. 26. 18.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-Clb .00 FLOW 5. 4. 3.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LBO3 .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-C1ld1l .00 FLOW 2. 2. 2.
TIME 3.58 3.58 3.58
5 COMBINED AT
Las Vegas Boulevard Widening 17 Proposed Condition 100-Year and 25-Year HEC-1 Model



Louis Berger

+ CP5A .46 FLOW 97. 95. 66.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-Cld2 .00 FLOW 5. 5. 4.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LBOS .00 FLOW 1. 1. 1.
TIME 3.50 3.50 3.50
3 COMBINED AT
+ CP6A .46 FLOW 104. 102. 70.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-Cle .02 FLOW 21. 20. 13.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LBO7 .00 FLOW 5. 5. 4.
TIME 3.58 3.58 3.58
3 COMBINED AT
+ CP7A .48 FLOW 130. 127. 87.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-Clf .01 FLOW 10. 10. 7.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB09 .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
3 COMBINED AT
+ CP8A .49 FLOW 143. 140. 96.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ X-Clg .01 FLOW 18. 18. 12.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB11 .00 FLOW 4. 4. 3.
TIME 3.58 3.58 3.58
3 COMBINED AT
+ CP9A .51 FLOW 165. 162. 111.
TIME 3.58 3.58 3.58
Las Vegas Boulevard Widening 18 Proposed Condition 100-Year and 25-Year HEC-1 Model



HYDROGRAPH AT

Louis Berger

+ v1i-C .00 FLOW 8. 8. 6.
TIME 3.50 3.50 3.50
HYDROGRAPH AT
+ LB14 .00 FLOW 1. 1. 1.
TIME 3.50 3.50 3.50
3 COMBINED AT
+ CP10A .51 FLOW 174. 171. 117.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ EASTSD .00 FLOW 78. 78. 78.
TIME 3.25 3.25 3.33
HYDROGRAPH AT
+ 95a .00 FLOW 4. 4. 2.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LBO2 .00 FLOW 4. 4. 3.
TIME 3.58 3.58 3.58
3 COMBINED AT
+ CP4B .00 FLOW 86. 86. 84.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ 95b .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB04 .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
3 COMBINED AT
+ CP5B .01 FLOW 92. 92. 88.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LBO6 .00 FLOW 1. 1. 1.
TIME 3.50 3.50 3.50
2 COMBINED AT
+ CP6B .01 FLOW 93. 93. 89.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LBO8 .00 FLOW 5. 5. 3.
TIME 3.58 3.58 3.58
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2 COMBINED AT

Louis Berger

+ CP7B .01 FLOW 98. 97. 92.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB10O .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
2 COMBINED AT
+ CP8B .01 FLOW 101. 100. 94.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB12 .00 FLOW 3. 3. 2.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB13 .00 FLOW 1. 1. 0.
TIME 3.50 3.50 3.50
3 COMBINED AT
+ CP9B .02 FLOW 104. 104. 97.
TIME 3.58 3.58 3.58
HYDROGRAPH AT
+ LB15 .00 FLOW 1. 1. 0.
TIME 3.50 3.50 3.50
2 COMBINED AT
+ CP10B .02 FLOW 105. 104. 98.
TIME 3.58 3.58 3.58
*** NORMAL END OF HEC-1 ***
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APPENDIX B — HYDRAULIC DESIGN AND ANALYSIS

— B.1 WSPGW Analysis for LV Blvd West Side Main Line Storm Drain
— B.2 Street Flow Summary Tables

— B.3 Street Normal Depth Calculations

— B.4 Drop Inlet Calculations

— B.5 Lateral Storm Drain Calculations
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B.1 WSPGW Analysis for LV Blvd West Side of Main Line

Storm Drain




LVB_Main.OUT

a FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 1
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE )

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

Water Vel Vel

Elev

Invert Depth

| | Q
Station | Elev | (FT)
-- --

Energy | Super |Critical|Flow Top|Height/|Base Wt |No Wth
(CFS) D

| | | | |

| | | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
e P P ) Fo Y P MU M R
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|***** |*******

-4071.750 1945.060 4.640 1949.700 70.50 9.97 1.54 1951.24 .00 2.66 .00 3.000 .000 .00 1 .0
T e e S P P P B e F
26.179 .0297 .0112 .29 4.64 .00 1.70 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-4045.571 1945.837 4.161 1949.998 70.50 9.97 1.54 1951.54 .00 2.66 .00 3.000 .000 .00 1 .0
P ) N e R P S Y P FE FR B
HYDRAULIC JUMP
| | | | | | | | | | | | I
-4045.571 1945.837 1.687 1947.524 70.50 17.22 4.60 1952.13 .00 2.66 2.98 3.000 .000 .00 1 .0
P N e e T S O O P P FE F
120.642 .0297 .0311 3.75 1.69 2.59 1.70 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-3924.929 1949.416 1.662 1951.078 70.50 17.54 4.78 1955.85 .00 2.66 2.98 3.000 .000 .00 1 .0
e T e e T e S P Y P FE FR &
97.571 .0297 .0339 3.31 1.66 2.66 1.70 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-3827.358 1952.311 1.600 1953.910 70.50 18.39 5.25 1959.16 .00 2.66 2.99 3.000 .000 .00 1 .0
P e e e T e o e Y P FE FR &
52.969 .0297 .0385 2.04 1.60 2.86 1.70 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-3774.390 1953.882 1.540 1955.422 70.50 19.29 5.78 1961.20 .00 2.66 3.00 3.000 .000 .00 1 .0
T e e e T P S ! P FE B &
JUNCT STR .0296 .0459 .23 1.54 3.08 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-3769.390 1954.030 1.401 1955.431 66.90 20.67 6.63 1962.07 .00 2.61 2.99 3.000 .000 .00 1 .0
e e e e L T RO e P e FE FR &
18.646 .0528 .0507 .95 1.40 3.50 1.39 .013 .00 .00 PIPE
I I | | | | | | | | | | |
-3750.743 1955.014 1.404 1956.418 66.90 20.61 6.59 1963.01 .00 2.61 2.99 3.000 .000 .00 1 .0
T L i e S e O P E F
103.762 .0528 .0475 4.93 1.40 3.49 1.39 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-3646.982 1960.489 1.457 1961.946 66.90 19.65 5.99 1967.94 .00 2.61 3.00 3.000 .000 .00 1 .0
e P N e O e O e R P E G F
44.671 .0528 .0418 1.87 1.46 3.25 1.39 .013 .00 .00 PIPE
a FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 2
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE )
Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM
| 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
-I- -I- -I- -

ZL |Prs/Pip
|

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

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|***** |*******

-3602.310 1962.846 1.512 1964.358 66.90 18.73 5.45 1969.81 .00 2.61 3.00 3.000 .000 .00 1 .0
27.43]_.|_ .0528_|_ - - - - .B3Gé|_ 1.01_|_ 1.5:_l|_ 3.03_|_ 1.39 _l_.013 - .Bél- .00 |Fj‘IPE
—3574.879| 1964.294| 1.570| 1965.864| 66.90| 17.86 4.95| 1970.82 ! .00 ! 2.61 I 3.00 ! 3.000 ! .000| .00 I 1 .0
19.17;|_ .0528_|_ o - - - .B32.’;|_ .62-|- 1.5;|_ 2.82_|_ 1.39 _l_.013 - .Bél- .00 |Fj‘IPE
—3555.707| 1965.305| 1.631| 1966.937| 66.90| 17.03 4.50| 1971.44 ! .00 ! 2.61 I 2.99 ! 3.000 ! .000| .00 I 1 .0
14.30;|_ .BSZS_I_ - - - - .028é|_ .41_|_ 1.6;|_ 2.62_|_ 1.39 _l_.013 - .eél_ .00 |Fj‘IPE
—3541.400| 1966.060| 1.696| 1967.756| 66.90| 16.24 4.09| 1971.85 ! .00 ! 2.61 I 2.97 ! 3.000 ! .aeal .00 I 1 .0
97.19é|_ .0273_|_ - - - - .0264_1|_ 2.57_|_ 1.7é|_ 2.43_|_ 1.69 _l_.013 - .eél_ .00 |Fj‘IPE
—3444.202| 1968.716| 1.714| 1970.430| 66.90| 16.03 3.99| 1974.42 ! .00 ! 2.61 I 2.97 ! 3.000 ! .aeal .00 I 1 .0
102.60;_ .0273_|_ o - - - .024_’:}|_ 2.51_|_ 1.7:_l|_ 2.38_|_ 1.69 _l_.013 - .eél_ .00 |Fj‘IPE
—3341.595| 1971.519| 1.783| 1973.302| 66.90| 15.28 3.63| 1976.93 ! .00 ! 2.61 I 2.95 ! 3.000 ! .aeal .00 I 1 .0
45.18;|_ .0273_|_ - - - - .021é|_ .98_|_ 1.7é|_ 2.21_|_ 1.69 _l_.@13 - .eél_ .00 |Fj‘IPE
—3296.412| 1972.753| 1.856| 1974.609| 66.9@| 14.57 3.3@| 1977.91 ! .00 ! 2.61 I 2.91 ! 3.000 ! .aeal .00 I 1 .0
27.274—1|— .0273—|— - - - - .019;|_ .52_|_ 1.8é|_ Z.GS—I— 1.69 _l_.@13 - .Oél_ .00 |F—"IPE



LVB_Main.OUT

-3269.138 1973.498 1.933 1975.432 66.90 13.89 3.00 1978.43 .00 2.61 2.87 3.000 .000 .00 1 .0
-|- RN -1- N R e e S R R
18.435 .0273 .0170 .31 1.93 1.89 1.69 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3250.703 1974.002 2.016 1976.018 66.90  13.25 2.72 1978.74 .00 2.61 2.82 3.000 .000 .00 1 .0
-1- SR -1- S e e N R R
13.067 .0273 .0151 .20 2.02 1.74 1.69 .013 .00 .00 PIPE
FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 3
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE ]

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

sk sk sk s o ok sk s s sk sk s e sk sk s o ok sk sk s sk sk s sk sk sk s ok ok sk sk s sk sk s s sk sk s o ok sk s s sk sk s sk sk sk s ok ok sk s s sk sk s ke kst sk s ok ok sk sk sk sk s sk ok sk sk s ok ok sk sk ok sk sk s sk sk sk s ok ok sk sk ok sk skl sk skl sk skokok sk skl ok sk ok sk

| 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.| ZL |Prs/Pip
e L S L e S O e CE
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | | | |***** |*******
I I | | | | | | I | | | I
-3237.636 1974.359 2.104 1976.463 66.90 12.63 2.48 1978.94 .00 2.61 2.75 3.000 .000 .00 1 .0
-I- AR -I- R S N R S CE B
9.376 .0273 .0135 .13 2.10 1.60 1.69 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3228.260 1974.615 2.200 1976.815 66.90 12.04 2.25 1979.07 .17 2.61 2.65 3.000 .000 .00 1 .0
-I- AR -I- N o B R e CE B
JUNCT STR .0270 .0151 .08 2.37 1.47 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3223.260 1974.750 1.875 1976.625 62.90  13.53 2.84 1979.47 .00 2.55 2.90 3.000 .000 .00 1 .0
-I- IR -I- N R o R S EE B
68.903 .0187 .0167 1.15 1.88 1.89 1.83 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3154.357 1976.036 1.932 1977.967 62.90 13.07 2.65 1980.62 .00 2.55 2.87 3.000 .000 .00 1 .0
-I- - -1 N S N R S EE B
44.417 .0187 .0151 .67 1.93 1.78 1.83 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3109.939 1976.864 2.014 1978.878 62.90 12.47 2.41 1981.29 .00 2.55 2.82 3.000 .000 .00 1 .0
-1 R -1 N e o R S EE B
24.985 .0187 .0134 .34 2.01 1.64 1.83 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3084.955 1977.330 2.103 1979.433 62.90 11.89 2.19 1981.63 .00 2.55 2.75 3.000 .000 .00 1 .0
-I- IR -1 N R S R S EE R
15.536 .0187 .0120 .19 2.10 1.51 1.83 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3069.418 1977.620 2.198 1979.818 62.90 11.33 1.99 1981.81 .00 2.55 2.66 3.000 .000 .00 1 .0
-I- AR -1 N R o R S EE R
9.708 .0187 .0107 .10 2.20 1.38 1.83 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3059.711 1977.801 2.303 1980.104 62.90 10.80 1.81 1981.92 .00 2.55 2.53 3.000 .000 .00 1 .0
-J- - -1 N S N R SR EE R
5.458 .0187 .0097 .05 2.30 1.26 1.83 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-3054.253 1977.903 2.418 1980.321 62.90 10.30 1.65 1981.97 .00 2.55 2.37 3.000 .000 .00 1 .0
-I- NENE -1 N R S e R S EE R
1.823 .0187 .0088 .02 2.42 1.13 1.83 .013 .00 .00 PIPE
FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 4
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE ]

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

sk sk sk s o ok sk s s sk sk o s sk sk s o ok sk sk s sk sk s s sk sk s ok ok sk sk s sk sk s s sk sk s o ok sk s s sk sk s s sk sk s ok ok sk s s sk sk s s kst sk s ok ok sk sk sk sk s sk ok sk sk s ok ok sk s s ok sk sk sk sk sk sk s ok ok sk sk ok ok sk sk ok skl sk skoskok sk skl sk ok sk ok sk

| 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.| ZL |Prs/Pip
L/Elem _I(_:h Slope_l_ _I- _I- _I- ’ _SF Av;|_ HF _I;E DptI;II-:roude I:llrzlorm Dp_I_ "N _I_X»FaliI_ ZR _IType Ch
| | | | | | | | | |***** |*******
I I | | | | | | I | | | I
-3052.430 1977.937 2.551 1980.488 62.90 9.82 1.50 1981.99 .07 2.55 2.14 3.000 .000 .00 1 .0
JUNCT STl;l_ .0180 - - - - I .007;» .04>|» 2.62>|» 1.00 - >|>.013 I .0é|> .00 |l;'IF'E
—3047.430| 1978.027| 2.900| 1980.927| 61.00| 8.72 1.18| 1982.11 ! .00 ! 2.52 l 1.07 ! 3.000 ! .000| .00 l 1 .0
49.892_ .0093_|_ - - - I .007;1|> .37>|» 2.9é|> .60-|- 2.32 >|>.013 - .0é|> .00 |l;'IF'E
—2997.534| 1978.493| 2.684| 1981.177| 61.00| 9.14 1.30| 1982.48 ! .00 ! 2.52 l 1.84 ! 3.000 ! .000| .00 l 1 .0
13.34;"- .0093_|_ - - - - .007é|_ .10-|- Z.Gél_ .85-|- 2.32 -l_.013 " .Qél_ .00 |I;IPE
—2984.190| 1978.618| 2.553| 1981.171| 61.00| 9.52 1.41| 1982.58 ! .02 ! 2.52 l 2.14 ! 3.000 ! .eeel .00 l 1 .0
JUNCT STI;l_ .0084 - - - - - .007;|_ .04-|- 2.57_|_ .97 - -l_.013 - .Oél_ .00 |I;IPE
—2979.190| 1978.660| 3.278| 1981.938| 54.60| 7.72 .93| 1982.86 ! .00 ! 2.40 l .00 ! 3.000 ! .000| .00 l 1 .0
165.62;.|_ .0085_|_ - - - - .aesél_ 1.10_|_ 3.2é|_ .00-|- 2.20 -l_.013 - .Gél_ .00 |I;IPE
—2813.569| 1980.068| 3.000| 1983.068| 54.60| 7.72 .93| 1983.99 ! .00 ! 2.40 l .00 ! 3.000 ! .000| .00 l 1 .0
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LVB_Main.OUT
|- P e S O e B P CE ER BRI

81.320 .0085 .0062 .51 3.00 .00 2.20 .013 .00 .00 PIPE

| | ! ! ! ! ! ! | ! ! L
-2732.249 1980.759 2.722 1983.481 54.60 8.10 1.02 1984.50 .00 2.40 1.74 3.000 .000 .00 1 .0
P e O S e e e e B B
18.765 .0085 .0060 A1 2.72 .73 2.20 .013 .00 .00 PIPE
| | ! ! ! ! ! ! | ! ! L
-2713.484 1980.918 2.609 1983.527 54.60 8.37 1.09 1984.61 .00 2.40 2.02 3.000 .000 .00 1 .0

T T e e e B e e N R B
HYDRAULIC JUMP

-2713.484 1986.918  2.200 1983.118 54.60  9.83  1.50 1984.62 .00 2.4 2.65  3.000 L0006 .00 1 .0
T ) e e i o e P P E F
32.238 .0085 .0085 .27 2.20 1.20 2.20 .013 .00 .00 PIPE
a FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 5
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE 2]
Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM
| 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 |Dia.-FT|or I.D ZL |Prs/Pip
-I- -I- SRR -

|
- o PR CE M P
L/Elem |Ch Slope | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|***** |*******

-2681.246 1981.192 2.200 1983.392 54.60 9.83 1.50 1984.89 .00 2.40 2.65 3.000 .000 .00 1 .0
77.281_1|_ .BOSS_I_ - - - - .BOSZ-ll- .63-|_ 2.2;- 1.20_|_ 2.20 -l_.013 - .Bél- .00 |Fj‘IPE
—2603.962| 1981.849| 2.284| 1984.133| 54.60| 9.46 1.39| 1985.52 ! .00 ! 2.40 I 2.56 ! 3.000 ! .000| .00 I 1 .0
11.65;|_ .BOSS_I_ - - - - .0074-1|- .09-|_ 2.2é|- 1.11_|_ 2.20 -l_.013 - .Bél- .00 |Fj‘IPE
—2592.310| 1981.948| 2.399| 1984.347| 54.60| 9.01 1.26| 1985.61 ! .08 ! 2.40 I 2.40 ! 3.000 ! .000| .00 I 1 .0

JUNCT STI;I_ .0084 - o - - - .0064_1|_ .03_|_ 2.48_|_ 1.00 - _l_.013 - .eél_ .00 |Fj‘IPE
—2587.310| 1981.990| 3.023| 1985.013| 50.30| 7.12 .79| 1985.80 ! .00 ! 2.31 I .00 ! 3.000 ! .000| .00 I 1 .0
8.53;|_ .0085_|_ - - - - .BGSél_ .05_|_ 3.0;|_ .BO_I_ 2.06 _l_.013 - .eél_ .00 |Fj‘IPE
—2578.771| 1982.063| 3.000| 1985.063| 50.30| 7.12 .79| 1985.85 ! .00 ! 2.31 I .00 ! 3.000 ! .000| .00 I 1 .0
61.884_1|_ .0085_|_ - - - - .005;;'_ .33_|_ 3.0é|_ .BO_I_ 2.06 _l_.013 - .eél_ .00 |Fj‘IPE
—2516.888| 1982.588| 2.722| 1985.310| 50.30| 7.46 .86| 1986.17 ! .00 ! 2.31 I 1.74 ! 3.000 ! .000| .00 I 1 .0
21.07é|_ .0085_|_ o - - - .095;_ .11_|_ 2.7;|_ .67_|_ 2.06 _l_.@13 - .eél_ .00 |Fj‘IPE
—2495.818| 1982.767| 2.56@| 1985.328| 50.3@| 7.83 .95| 1986.28 ! .00 ! 2.31 I 2.12 ! 3.000 ! .aeal .00 I 1 .0

Y P T B B L e S R E
HYDRAULIC JUMP

-2495.818 1982.767 2.064 1984.831 50.30 9.70 1.46 1986.29 .00 2.31 2.78 3.000 .000 .00 1 .0
-|- SN e N e e e N R PR
78.744 .0085 .0085 .67 2.06 1.25 2.06 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-2417.074 1983.436 2.064 1985.500 50.30 9.70 1.46 1986.96 .00 2.31 2.78 3.000 .000 .00 1 .0
-|- SR -1 N e e e N R PR
96.746 .0085 .0083 .80 2.06 1.25 2.06 .013 .00 .00 PIPE
a FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 6
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE )

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

Water
Elev

Invert Depth

| | Q
Station | Elev | (FT)
-- --

Vel Vel Energy | Super |Critical|Flow Top|Height/|Base Wt |No Wth
(CFS) D

| |
(FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
el I e P CHE M
L/Elem |Ch Slope | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|***** |*******

-2320.328 1984.258 2.106 1986.364 50.30 9.49 1.40 1987.76 .00 2.31 2.74 3.000 .000 .00 1 .0
35.88]_.|_ .BOSS_I_ - - - - .007é|- .27_|- 2.1:-l|_ 1.20_|_ 2.06 _l-.013 - .Bél- .00 |F_’IPE
—2284.447| 1984.563| 2.202| 1986.765| 50.30| 9.05 1.27| 1988.04 ! .00 ! 2.31 I 2.65 ! 3.000 ! .000| .00 I 1 .0
6.50;|_ .BOSS_I_ - - - - .006;- .04_|- 2.2;_ 1.10_|_ 2.06 _l-.013 - .Bél- .00 |F_’IPE
—2277.940| 1984.618| 2.308| 1986.926| 50.30| 8.62 1.15| 1988.08 ! .04 ! 2.31 I 2.53 ! 3.000 ! .000| .00 I 1 .0

JUNCT STI;I_ .0076 - o o - - .004;)|_ .03_|_ 2.34_|_ 1.00 - _l_.013 - .eél- .00 |F_’IPE
—2272.430| 1984.660| 3.329| 1987.989| 38.00| 5.38 .45| 1988.44 ! .00 ! 2.01 I .00 ! 3.000 ! .000| .00 I 1 .0
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LVB_Main.OUT

64.049 .0085 .0032 .21 3.33 .00 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2208.381 1985.205 3.000 1988.205 38.00 5.38 .45 1988.65 .00 2.01 .00 3.000 .000 .00 1 .0
-I- NEEN -1- N e e N RS R
42.302 .0085 .0030 .13 3.00 .00 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2166.080 1985.565 2.722 1988.287 38.00 5.64 .49 1988.78 .00 2.01 1.74 3.000 .000 .00 1 .0
-1- -l -1- N L e e N R R
20.139 .0085 .0029 .06 2.72 .50 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2145.941 1985.736 2.560 1988.297 38.00 5.91 .54 1988.84 .00 2.01 2.12 3.000 .000 .00 1 .0
-I- NEEN -1- N L e e S R R
14.833 .0085 .0032 .05 2.56 .60 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2131.108 1985.862 2.427 1988.290 38.00 6.20 .60 1988.89 .00 2.01 2.36 3.000 .000 .00 1 .0
-|- SR -1- N e e e R R
11.358 .0085 .0035 .04 2.43 .68 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2119.750 1985.959 2.311 1988.270 38.00 6.50 .66 1988.93 .00 2.01 2.52 3.000 .000 .00 1 .0
-I- SEENE -1- N e e S RS R
8.522 .0085 .0039 .03 2.31 .75 1.71 .013 .00 .00 PIPE
A FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 7
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE ]

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

sk sk sk s o ok sk s s sk sk o e sk sk s o ok sk sk s sk sk s ke sk sk s ok ok sk sk s sk sk s s sk sk s ok ok sk s s sk sk s ke sk sk s ok ok sk s s sk sk s ke kst sk s ok ok sk s s ok sk sk s sk sk sk sk s ok ok sk s s ok sk sk sk sk sk sk sk ok sk ok sk sk ok sksk sk skoskok sk skl sk ok sk ok sk

| 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.| ZL |Prs/Pip
o e L S L e e e B
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch
| | | | | | | | | | | [l
I I | | | | | | I | | | I
-2111.228 1986.032 2.205 1988.237 38.00 6.82 .72 1988.96 .00 2.01 2.65 3.000 .000 .00 1 .0
-I- AR -I- R o R R SR EE B
3.485 .0085 .0042 .01 2.21 .83 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2107.744 1986.061 2.149 1988.210 38.00 7.01 .76 1988.97 .00 2.01 2.70 3.000 .000 .00 1 .0
-I- AR -I- R o R R B EE E B
HYDRAULIC JUMP
I I | | | | | | I | | | I
-2107.744 1986.061 1.846 1987.907 38.00 8.33 1.08 1988.98 .00 2.01 2.92 3.000 .000 .00 1 .0
NE AR -1 N o B R SR EE N B
6.393 .0085 .0063 .04 1.85 1.17 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2101.351 1986.115 1.923 1988.039 38.00 7.94 .98 1989.02 .00 2.01 2.88 3.000 .000 .00 1 .0
-I- - -1 N o R B EE R
2.411 .0085 .0056 .01 1.92 1.08 1.71 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2098.940 1986.136 2.006 1988.142 38.00 7.57 .89 1989.03 .02 2.01 2.82 3.000 .000 .00 1 .0
-I- AR -1 N R o B R B EE N R
JUNCT STR .0068 .0038 .02 2.02 1.00 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2093.940 1986.170 2.571 1988.741 34.00 5.27 .43 1989.17 .01 1.89 2.10 3.000 .000 .00 1 .0
-I- AR -1 N e o R S EE R B
| | | | | | | | I | | | |
-2093.940 1986.170 1.439 1987.609 34.00 11.62 2.10 1989.71 .00 1.98 2.47 2.500 .000 .00 1 .0
T B e O O L e e B O O N R
.140 .5000 .0168 .00 1.44 1.88 .58 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-2093.800 1986.240 1.467 1987.707 34.00 11.36 2.00 1989.71 .00 1.98 2.46 2.500 .000 .00 1 .0
N B P o S T e R R O R E R
.253 .5000 .0154 .00 1.47 1.82 .58 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-2093.548 1986.366 1.526 1987.893 34.00 10.83 1.82 1989.71 .00 1.98 2.44 2.500 .000 .00 1 .0
T e O L e S B O R N R
.210 .5000 .0136 .00 1.53 1.68 .58 .013 .00 .00 PIPE
| | | | | | | | | | | | |
-2093.337 1986.471 1.590 1988.061 34.00 10.32 1.66 1989.72 .00 1.98 2.41 2.500 .000 .00 1 .0
LS T B B e R S S P R R
.170 .5000 .0121 .00 1.59 1.56 .58 .013 .00 .00 PIPE
a FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 8
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE 2]

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

Water Vel Vel

Elev

Invert Depth

| | Q
Station | Elev | (FT)
-- --

Energy | Super |Critical|Flow Top|Height/|Base Wt |No Wth
(CFS) D

| | | | |

| | | (FPS) Head | Grd.El.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip
o P P ) Fo T P MU M A
L/Elem |Ch Slope | | | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR |Type Ch

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|***** |*******
| | | | | | | | | | | | |
-2093.167 1986.556 1.657 1988.214 34.00 9.84 1.50 1989.72 .00 1.98 2.36 2.500 .000 .00 1 .0
e L S R e N I C R
.132 .5000 .0107 .00 1.66 1.44 .58 .013 .00 .00 PIPE



LVB_Main.OUT

-2093.035 1986.623 1.729 1988.352 34.00 9.39 1.37 1989.72 .00 1.98 2.31 2.500 .000 .00 1 .0
.09;|- .5000-|- I I I I .0092» .00>|» 1.71;|> 1.32-|- .58 >|>.013 I .0;» .00 |l;IPE
—2092.940| 1986.670| 1.807| 1988.477| 34.00| 8.95 1.24| 1989.72 ! .00 ! 1.98 ! 2.24 ! 2.500 ! .000| .00 l 1 .0
421.11;¢|- .0090-|- I I I I .009;» 3.80>|» 1.8;.|> 1.21-|- 1.81 >|>.013 I .0;» .00 |l;'IF'E
—1671.826| 1990.474| 1.807| 1992.281| 34.00| 8.95 1.24| 1993.52 ! .00 ! 1.98 l 2.24 ! 2.500 ! .000| .00 l 1 .0
61.51£-§|- .0090-|- - - - I .0082» .53>|» 1.8;.|> 1.21-|- 1.81 >|>.013 - .0;» .00 |l;'IF'E
—1610.308| 1991.029| 1.889| 1992.918| 34.00| 8.55 1.13| 1994.05 ! .00 ! 1.98 l 2.15 ! 2.500 ! .000| .00 l 1 .0
7.808-§|- .0090-|- I I I I .007;|> .06>|» 1.8;|> 1.11-|- 1.81 >|>.013 I .0;» .00 |l;'IF'E
—1602.500| 1991.100| 1.983| 1993.083| 34.00| 8.14 1.03| 1994.11 ! .03 ! 1.98 l 2.03 ! 2.500 ! .000| .00 l 1 .0

JUNCT STI;l- .0100 - I I I - .006;|> .03>|» 2.01>|» 1.00 - >|>.013 - .0;» .00 |l;'IF'E
—1597.500| 1991.150| 2.417| 1993.567| 32.00| 6.59 .67| 1994.24 ! .00 ! 1.93 l .90 ! 2.500 ! .000| .00 l 1 .0
34.965-§|- .0086-|- - - - - .005;1|- .19-|- 2.4;|- .50-|- 1.76 -l-.013 - .Qél- .00 |I;IPE
—1562.532| 1991.451| 2.236| 1993.687| 32.00| 6.91 .74| 1994.43 ! .00 ! 1.93 l 1.54 ! 2.500 ! .000| .00 l 1 .0
17.94é|- .0086-|- - - - - .0052- .10-|- 2.2;1|- .70-|- 1.76 -l-.013 - .Gél- .00 |I;IPE
—1544.593| 1991.605| 2.108| 1993.713| 32.00| 7.24 .82| 1994.53 ! .00 ! 1.93 | 1.82 ! 2.500 ! .000| .00 l 1 .0
3.96;|- .0086-|- - - - - .005;- .02-|- 2.1:-I.|- .82-|- 1.76 -l-.013 - .Oél- .00 |I;IPE
A FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 9

Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE ]

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

3k 2k 3k 5k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k ok ok dk 3k 3k 3k 3k % 3k sk 3k ok >k 3k %k dk dk 3k k 3k 3k % 3k 3k 3k ok >k 3k 5k >k >k 3k ok 3k 3k 3k ok 3k 3k ok >k 3k ok ok dk 3k %k 3k 5k 3k ok 3k 3k ok >k 3k %k ok >k 3k %k 3k 3k 3k 3k 3k 3k 2k >k 3k 3k %k >k 3k %k 3k 3k 3k ok sk 5k 2k >k 3k %k ok >k 3k %k 3k 3k 3k ok sk ok ok ok 3k ok %k ok sk ok k ok ok ok ok %k ok k ok Xk ok 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 |Dia.-FT|or I.D.| ZL |Prs/Pip

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

| | | | | | | |***** |*******

I | | | |

|
.82 1994.56 .00 1.93 1.82 2.500 .000

-1540.630 1991.639 2.108 1993.747 32.00 7.24 .00 1 .0
-1 SEEN -1- N e e S R R
HYDRAULIC JUMP
I I | | | | | | I | | | I
-1540.630 1991.639 1.758 1993.397 32.00 8.68 1.17 1994.57 .00 1.93 2.28 2.500 .000 .00 1 .0
-1- SEN -1- N G e e S R R
32.470 .0086 .0081 .26 1.76 1.20 1.76 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-1508.160 1991.918 1.838 1993.756 32.00 8.27 1.06 1994.82 .00 1.93 2.21 2.500 .000 .00 1 .0
-1- NEN -1- N e e e e R PR
6.840 .0086 .0073 .05 1.84 1.10 1.76 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-1501.320 1991.977 1.927 1993.904 32.00 7.88 .97 1994.87 .10 1.93 2.10 2.500 .000 .00 1 .0
-|- SN -1- N e e N R PR
JUNCT STR .0086 .0049 .02 2.03 1.00 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-1496.320 1992.020 2.928 1994.948 22.50 4.58 .33 1995.27 .00 1.61 .00 2.500 .000 .00 1 .0
-1- N -1- N e e S R R
87.327 .0081 .0030 .26 2.93 .00 1.41 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-1408.993 1992.726 2.500 1995.226 22.50 4.58 .33 1995.55 .00 1.61 .00 2.500 .000 .00 1 .0
-I- N -1- N e e S R PR
37.463 .0081 .0028 .10 2.50 .00 1.41 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-1371.530 1993.029 2.268 1995.297 22.50 4.81 .36 1995.66 .00 1.61 1.45 2.500 .000 .00 1 .0
-1- S -1- N e e e T S R
18.416 .0081 .0027 .05 2.27 .47 1.41 .013 .00 .00 PIPE
I I | | | | | | I | | | I
-1353.115 1993.178 2.134 1995.312 22.50 5.04 .39 1995.71 .00 1.61 1.77 2.500 .000 .00 1 .0
-1- N -1- N e e S S PR
8.097 .0081 .0029 .02 2.13 .56 1.41 .013 .00 .00 PIPE
I I | | | | | | | | | | |
-1345.017 1993.243 2.072 1995.315 22.50 5.17 .42 1995.73 .00 1.61 1.88 2.500 .000 .00 1 .0
-1 N -1- N e e S R PR
HYDRAULIC JUMP
A FILE: LVB_Main.WSW WS P GW - CIVILDESIGN Version 14.07 PAGE 10
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING Date:11-20-2019 Time:12:19:16
LAS VEGAS BLVD WEST SIDE MAIN LINE ]

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM
3k 2k 3k 3k 3k 3k 3k 3k 3k 3k k k ok 3k 3k ok ok dk 3k 3k 3k 3k 3k 3k 3k 3k ok >k 3k %k ok 5k 3k ok 3k 3k 3k 3k 3k 3k ok >k 3k ok >k >k 3k ok 3k 3k 3k 3k 3k 5k ok >k 3k ok ok >k 3k %k 3k 5k 3k ok 3k 3k ok >k 3k %k ok >k 3k %k >k 3k 3k 3k 3k 3k %k >k 3k 3k >k >k 3k %k 3k 3k 3k ok 3k 3k %k >k 3k 5k %k >k 3k %k 3k 3k 3k ok 3k ok ok ok 3k ok %k ok sk ok k ok ok ok ok %k ok k ok Xk ok 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.E1l.| Elev | Depth | Width |Dia.-FT|or I.D.| ZL |Prs/Pip

Page 5



L/Elem |Ch Slope |

-1345.

16.

-1328.

15.

-1313.

-1307.

12.

-1294.

11.

-1282.

10.

-1271.

10.

-1261.

-1252.

8.

FILE:

017 1993.243
-1- -1-
730 .0081

287 1993.379
-1- -1-
017 .0081

270 1993.500

005 1993.550
-|- -|-
719 .0080

285 1993.652
-1- -|-
657 .0080

| |

628 1993.745

-]- -)-
811  .0080

818 1993.832
-1- -1-
098 .0080

719 1993.913

.266 .0080

.476 .0080

243 1993.989
-|- -|-
943 .0080
LVB_Main.WSW

1

1.

1.

1.

1.

1.

1.

LVB_Main.OUT

SF Ave| HF  |SE Dpth|Froude N|[Norm Dp | "N" | X-Fall| ZzR

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|*****

.243 1994.486 22.50 9.24 1.33 1995.81 .00
R N e I D A
.0131 .22 1.24
! ! ! ! !
197 1994.576 22.50 9.69 1.46 1996.03 .00
N N e R A
.0149 .22 1.20
! ! ! ! !
154 1994.654 22.50 10.16 1.60 1996.26 .00
R N e N D A
.0163 .10 1.15
! ! ! !
135 1994.685 22.50 10.39 1.68 1996.36 .00
R e T e B
.0180 .23 1.13
! ! ! !
094 1994.746 22.50 10.89 1.84 1996.59 .00
R e N O B
.0205 .24 1.09
! ! ! !
055 1994.800 22.50 11.43 2.03 1996.83 .00
R e e S B
.0233 .25 1.06
! ! ! !
018 1994.850 22.50 11.98 2.23 1997.08 .00
R e R e B
.0266 .27 1.02
! ! ! !
.982 1994.895 22.50 12.57 2.45 1997.35 .00
N N e O B
.0303 .29 .98
! ! ! !
.948 1994.937 22.50 13.18 2.70 1997.63 .00
R P e B N B
0345 .31 .95

WS P GW - CIVILDESIGN Version 14.07
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING
LAS VEGAS BLVD WEST SIDE MAIN LINE
Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN CHECKED:11/19/2019 BY:LAM

N

.50

.41

.49

.41

.49

.41

.48

.41

.47

.41

.46

.41

.41

.43

.41

2.500 .000 .00
-l-.013 - .Bél- .00
! 2.500 ! .000| .00
-l-.013 - .Bél- .00
! 2.500 ! .000| .00
-l-.013 - .Bél- .00

2.500 .000| .00
_l_.013 - .eél_ .00
! 2.500 ! .000| .00
_l_.013 - .eél_ .00
! 2.500 ! .000| .00
_l_.013 - .eél_ .00

2.500 .000| .00
_l_.013 - .eél_ .00
! 2.500 ! .000| .00
_l_.@13 - .Oél_ .00
! 2.500 ! .aeal .00
_l_.@13 - .Oél_ .00

| Type Ch

|*******

1 .0
|-

PIPE
PAGE 11

Date:11-20-2019 Time:12:19:16

Invert

| |
Station | Elev |
-- --

L/Elem |Ch Slope |

*********|*********|********|*********|*********|*******|*******|*********|*******l********|********|*******|*******|***** |*******

-1243.

5.

-1238.

-1234.

-1230.

-1226.

-1223.

-1221.

-1219.

-1217.

300 1994.060
-1- -1-
000 .0080

300 1994.100

.756 .0880

544 1994.431

236 1994.810

.309 .0880

.562 .0880

674 1995.123

.973 .0880

701 1995.385

205 1995.605

.496 .0880

.104 .0880

101 1995.790

.770 .0880

331 1995.946

1.484 .0880
a FILE:

LVB_Main.WSW

Depth | Water | Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base Wt
(FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| ZL
o E Py C Fo P P P M B
| | | SF Ave| HF  |SE Dpth|Froude N|Norm Dp | "N" | X-Fall| ZR

1.

1.

1.

1.

.915 1994.975 22.50 13.82 2.97 1997.94 .00
R N e e I B
.0382 .19 .92
! ! ! ! !
.897 1994.997 22.50 14.22 3.14 1998.14 .00
N e R R
.0379 .14 .90
! ! ! ! !
.920 1995.350 22.50 13.73 2.93 1998.28 .00
R e e R O B
.0339 .15 .92
! ! ! ! !
.953 1995.763 22.50 13.09 2.66 1998.42 .00
R e N O B
.0297 11 .95
! ! ! ! !
.987 1996.110 22.50 12.48 2.42 1998.53 .00
S N e N R B
.0261 .08 .99
! ! ! !
023 1996.408 22.50 11.90 2.20 1998.61 .00
R e e N R B
.0229 .06 1.02
! ! ! !
061 1996.665 22.50 11.35 2.00 1998.67 .00
R e N R B
.0201 .04 1.06
! ! ! !
100 1996.889 22.50 10.82 1.82 1998.71 .00
R e e O B
.0177 .03 1.10
! ! ! !
140 1997.086 22.50 10.32 1.65 1998.74 .00
R e T R B
0155 .02 1.14

WS P GW - CIVILDESIGN Version 14.07
Program Package Serial Number: 7100
WATER SURFACE PROFILE LISTING

Page 6

2.

1.

41

.73

.41

.73

.43

.73

.73

.46

.73

.47

.73

.48

.73

.49

.73

2.500 .000 .00
-l-.013 - .Bél- .00
! 2.500 ! .000| .00
- 013 - .Bél- 00
! 2.500 ! .000| 00
- 013 - .eél_ 00

2.500 .000| 00
- 013 - .eél_ 2]
! 2.500 ! .000| 00
- 013 - .eél_ 00
! 2.500 ! .000| 00
- 013 - .eél_ 00

2.500 .aeal 00
- 013 - .Oél_ 00
! 2.500 ! .aeal 00
- 013 - .Oél_ 00
! 2.500 ! .aeal 00
- 013 - .eél_ 00

Date:11-20-2019 Time:

[No Wth

|Prs/Pip
-

| Type ch

12:19:16



LAS VEGAS BLVD WEST SIDE MAIN LINE

LVB_Main.OUT

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
BY: LDN

CHECKED:11/19/2019 BY:LAM

sk sk sk s o sk s s sk sk o s ok sk sk s o ok sk sk s sk sk s s sk sk s ok ok sk sk s sk sk s e sk sk s o ok sk sk s sk sk s e sk sk s ok ok sk s s sk sk s s kst sk s ok ok sk sk s sk sk s ke ok sk sk s ok ok sk s s sk sk s sk sk sk sk sk ok sk sk ok sk sk ok sksksokokskskok sk skl sk ok sk ok sk

| Invert | Depth | Water | Q | 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.| ZL |Prs/Pip
L/Elem _Iéh Slope_I_ _I_ _I_ _I_ i _SF Av;|_ HF _IgE Dptél;roude &I&orm Dp_|_ "N" _|_X»Fali|_ ZR _IType Ch
| | | | | | | | | |***** |*******
I I | | | | | I | | | I
-1215.847 1996.076 1.183 1997.259 22.50 .84 1.50 1998.76 .00 1.61 .50 2.500 .000 .00 1
1.23:_ .0880_|_ o I I I .013; ’ .02>|> 1.1;» 1.81_|_ .73 >|>.013 I .0;» .00 |I;IPE
—1214.611| 1996.185| 1.228| 1997.413| 22.50| .38 1.37| 1998.78 ! .00 ! 1.61 | .50 2.500 .000| .00 | 1
l.Qlél_ .0880_|_ o I I - .012é ’ .01>|> 1.2;|> 1.69_|_ .73 >|>.013 I .0;» .00 |I;IPE
—1213.592| 1996.275| 1.275 1997.549| 22.50| .94 1.24 1998.79 ! .00 ! 1.61 | .50 ! 2.500 ! .000| .00 | 1
.82;|_ .0880_|_ o - - - .010& ’ .01>|> 1.2;|> 1.57_|_ .73 >|>.013 I .0;» .00 |I;IPE
—1212.769| 1996.347| 1.324 1997.671| 22.50| .53 1.13 1998.80 ! .00 ! 1.61 | .50 ! 2.500 ! 000| .00 | 1
.64é|_ .0880_|_ o - - - .009; | .Ol_l_ 1.3;|_ 1.46_|_ .73 _l_.013 - .Oél_ .00 |I;IPE
—1212.121| 1996.404| 1.375| 1997.779| 22.50| .13 1.03| 1998.81 ! .00 ! 1.61 | .49 2.500 000| .00 | 1
.48;3'_ .0880_|_ o - - - .008; ’ 00_|_ 1.3é|_ 1.36_|_ .73 _l_.013 - .Gél_ .00 |I;IPE
—1211.634| 1996.447| 1.430 1997.877| 22.50| .75 .93| 1998.81 ! .00 ! 1.61 | .47 ! 2.500 ! 000| .00 | 1
.33;|_ .0880_|_ o - - - .007; ’ 00_|_ 1.4;|_ 1.26_|_ .73 _l_.013 - .Oél_ .00 |I;IPE
—1211.295| 1996.477| 1.487 1997.964| 22.50| .39 .85| 1998.81 ! .00 ! 1.61 | .45 ! 2.500 ! 000| .00 | 1
.19;|_ 0880_|_ o - - - .006;|_ 00_|_ 1.4;|_ 1.17_|_ .73 _l_.013 - .Oél_ .00 |I;IPE
—1211.096| 1996.494| 1.548| 1998.042| 22.50| .05 .77| 1998.81 ! .00 ! 1.61 | .43 2.500 000| .00 | 1
.OGél_ .0880_|_ o - - - .005;|_ 00_|_ 1.5;|_ 1.08_|_ .73 _l_.013 - .Oél_ .00 |I;IPE
—1211.030| 1996.500| 1.614 1998.114| 22.50| .71 .70| 1998.81 ! .00 ! 1.61 | .39 ! 2.500 ! 000| .00 | 1
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T1
T2
T3
SO

cb
cb
cb
cb
cb

LAS VEGAS BLVD WEST SIDE MAIN LINE

Start HGL = Washington Chnl 2.27'BELOW TOP OF RCB
11/19/2019 BY:LAM

BY: LDN
-4071
-3774.
-3769.
-3541
-3228.
-3223.
-3052
-3047
-2984.
-2979.
-2592.
-2587.
-2277
-2272
-2098
-2093
-2092
-1602.
-1597.
-1501.
-1496.
-1313.
-1243.
-1238.
-1211
-1211

18
24
30
36
42

R R

CHECKED:
.060
.882

.7501945

3901953

3901954.
.4001966.
2601974.
2601974.
.4301977
.4301978

1901978
1901978
3101981
3101981

3201991
3201992

P RRRPR

030
060
615
750

.937
.027
.618
.660
.948
.99%0
.9401984.
.4301984.
.9401986.
.9401986.
.9401986.
5001991.
5001991.
.977
.020
2701993.
3001994.
3001994.
.0301996.
.0301996.

618
660
136
170
670
100
150

500
060
100
500
500

.000
.000
.000
.000
.000

22.500

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
30
30
30
30
30
30
30
30
30
30

.0

18

18

18

24

18

24

18

18

30

1.500
2.000
2.500
3.000
3.500

.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013

3.

12.

.000
.000
.000
.000
.000

600

.000

.900

.400

.300

300

.000

.000

.500

.000
.000
.000
.000
.000

LVB_Main.WSW

.000
.000
.000
.000
.000

1949.

1954.

1974.

1978.

1978.

1981.

1984.

1986.

1991.

1992.

.00
.00
.00
.00
.00

Page 1

790

080

800

080

660

990

660

670

200

020

.000

79.0

.000
.000

90.0

.000

85.0

.000

89.0

.000

90.0

.000

73.0

.000

83.0

.000
.000

79.0

.000

84.0

.000
.000
.000
.000

.000 1
Q.

1.000 1
.000 1
4.

.000 1
3

.000 1
1.

.000 1
-4.

.000 1
2.

.000 1
1.

.000 1
.000 1
-2.

.000 1
-7.
7.000 1
.000 1
.000 1
74.000 1

000

000

.000

000

000

000

000

000

000



B.2 Street Flow Summary Tables

®B.2.1-10-Year Street Flow Sumary
®B.2.2 - 100-Year Street Flow Summary
¢ B.2.3 - 10-Year Dry Lane Maximum Depth Calculations



B.2.1 10-Year Street Flow Summary




Table B.2.1 Las Vegas Boulevard Widening Project 10-Year Street Flow Summary

" . Drop Inlet Max Dry
10-Year Design Flows
Crf)ss Basin(s)/Tributaries € Longitudinal Drop Inlet Size Station Lane Depth | Depth (ft) | Velocity (ft/s)| D*V
Section # Slope Location ()
Qqo (cfs) | Qionrlcfs) | Qagaye (cfs)
oww  [StreetStreetFlow (21 cfs Referenced from VIN) +X-f -, 225 15 0.93 20' Type"DM2" | "L 12495 162 0.74 3.83 2.83
Clal (2 cfs) + 1/2 LBO1 (1 cfs)
BYP CROSS SECTION O1W (L.5 cfs) + X-Cla2 (5 cfs) +
03W 9.5 9.5 0.0 0.73 20' Type'dM2" | "L" 15460 1.05 0.57 2.58 1.47
1/2 LBO1 (1 cfs) + 1/2 X-Cla3 (2 cfs) ype
045 |1/2 X-C1a3 (2 cfs) 2.0 2.0 0.0 038 |5'x6' NDOT Type 2B| "L" 16+50 0.41 0.25 1.41 0.35
05W _|X-Clb (2 cfs) + LBO3 (2 cfs) 4.0 4.0 0.0 0.87 10' Type'DM2" | "L" 21460 115 0.40 2.26 0.90
065  |X-Clc (12 cfs) 12.0 113 0.7 0.52 20' Type'DM2" | "BR" 54440 0.44 0.37 2.56 0.95
07N |X-Cld1 (Lcfs) 1.0 1.0 0.0 0.97 5 Type'DM2" | "BR" 54+27 0.30 0.16 1.65 0.26
ogw  |BYP CROSS SECTION 065 (0.7 cfs) + BYPO7N (Ocfs) +f -, 0.0 17 0.90 N/A "' 24+30 0.60 0.32 1.88 0.60
LBO5 (1 cfs)
oow |BYP CROSS SECTION 8W (1.7 cfs) + X-C1d2 (2 cfs) + 5.2 43 09 0.86 7.5'Type"'DM2" | "L" 26+60 0.95 0.43 2.40 1.03
1/2 LBO7 (1.5 cfs)
tow  |BYP CROSS SECTION 9W (0.9 cfs) +1/2 X-Cle (4 cfs) 6.4 6.4 0.0 111 17.5' Type"DM2" | "L" 30450 0.75 0.43 278 1.20
+1/2 LBO7 (L5 cfs)
11w chz')) DILIN (Lcfs) +1/21B07 (15 cfs) + 1/aX-Cle 2| ¢ 40 0.5 1.43 10' Type"DM2" | "L"32+95 0.75 0.38 2.81 1.07
12W  |BYP CROSS SECTION 11W (0.5 cfs) + 1/2 LBO9 (L cfs) | 1.5 0.0 15 3.00 N/A "' 36425 0.75 0.26 2.97 0.77
BYP CROSS SECTION 12W (L.5 cfs) +BYP DIL3N (1
13w 35 0.0 35 4.90 N/A "" 38470 0.75 0.30 4.26 1.28
cfs) + 1/2 LBO9 (1 cfs) /
1aw  |BYP CROSSSECTION 13W (3.5 cfs) + 1/21B11 (Lcfs) | ) ¢ 10.7 18 4.45 20' Type"DM2" | "L"43+29 0.75 0.43 5.53 238
+ X-Clg (8 cfs)
15W  |BYP CROSS SECTION14W (1.8 cfs) + 1/2 LB11 (1 cfs) 2.8 2.8 0.0 152 20' Type'dM2" | "L" 45450 0.69 0.29 2.55 0.74
16W__ |BYP CROSS SECTION 15W (0 cfs) + LB14 (0 cfs) 0.0 0.0 0.0 154 20 Type'DM2" | "L" 46+66 0.69 0.00 0.00 0.00
175 |V1icC(4cfs) 4.0 36 0.4 115 10' Type'DM2" | "L" 47+11 0.38 0.36 2.36 0.85
01E (Sircefi; Flow (0 cfs Referenced from VTN) + 1/2 L802 1.0 1.0 0.0 0.57 5' Type"DM2" "t 13451 118 0.29 1.41 0.41
02 |BYP CROSS SECTION O1E (0 cfs) + 1/4 LBO2 (0.5 cfs) 05 05 0.0 0.56 5 Type'DM2" | "L" 1450 134 0.24 121 0.29
03 |1/4 LB02 (0.5 cfs) + 95a (2 cfs) 25 17 0.8 0.87 5'x4 NDOT Type 2 | "L" 19+09 0.81 0.20 2.41 0.48
o4 |BYP CROSS SECTION 03E (0.8 cfs) + 95b (1 cfs) + 2.8 2.8 0.0 1.02 10' Type"DM2" | "L"22+19 1.04 035 221 0.77
LB04 (2 cfs)
05 |1/2 LBO6 (0.5 cfs) 05 05 0.0 112 5 Type'DM2" | "L" 24+01 0.75 0.22 1.66 0.37
oge  |BYP CROSSSECTION OSE (0cfs) +1/21B06 (0.5 cfs) +| -, 1.9 0.1 0.61 5' Type"DM2" " 26411 0.91 0.36 1.78 0.64
1/2 LBO8 (L5 cfs)
07E |1/2 LBOS (L5 cfs) L5 1.4 0.1 1.07 5 Type'DM2" | "L" 30+57 0.75 0.30 1.96 0.59
08E CBf?; CROSS SECTION 07E (0.1 cfs) + 1/2 1808 (1.5 16 1.4 0.2 0.73 5'Type'DM2" | "L"32458 0.44 0.29 1.46 0.42
09E _ |BYP CROSS SECTION O8E (0.2 cfs) + LB10 (2 cfs) 22 2.0 0.2 4.97 5 Type'DM2" | "L" 40+13 0.75 0.27 3.91 1.06
10E  [BYP CROSS SECTION O9E (0.2 cfs) + 1/2 LB12 (1 cfs) 12 12 0.0 4.97 5'Type'DM2" | "L" 41457 0.75 0.23 3.54 0.81
17 |BYP CROSS SECTION 10E (0 cfs) + 1/2 LB12 (1 cfs) + 1.0 1.0 0.0 1.46 20' Type"'DM2" | "L 46+88 0.75 0.26 2.05 0.53

LB13 (0 cfs) + LB15 (O cfs)




B.2.2 100-Year Street Flow Summary




Table B.2.2 Las Vegas Boulevard Widening Project 100-Year Street Flow Summary

. Drop Inlet
C 100-Year Design Flows Longitudinal
Sec:?:: " Basin(s)/Tributaries ongllou elna Drop Inlet Size Station Depth (ft) | Velocity (ft/s)| D*V
Q00 (cfs) | Qo (cfs) [ Qaoosye (cfS) P Location
orw  [dtreetStreet Flow (43 cfs Referenced from VTN) +X- 485 225 26.0 0.93 20' Type"dM2" | "L"12+95 | o091 4.72 4.30
Clal (4 cfs) + 1/2 LBO1 (1.5 cfs)
BYP CROSS SECTION O1W (26 cfs) +X-Cla2 (9 cfs) +
03W 40.0 40.0 0.0 0.73 20' Type'dM2" | "L"15+60 | o0.84 3.86 3.24
1/2 LBO1 (1.5 cfs) + 1/2 X-C1a3 (3.5 cfs) vP
045 |1/2 X-C1a3 (3.5 cfs) 35 35 0.0 038 |56 NDOT Type 2B| "L" 16450 | 031 1.62 0.50
05W _ |X-C1b (5 cfs) + LBO3 (4 cfs) 9.0 9.0 0.0 0.87 10' Type'DM2" | "L"21+60 | 0.49 2.75 135
065 |X-Clc (26 cfs) 26.0 113 14.7 0.52 20' Type'DM2" | "BR" 54+40 | 0.54 3.13 1.69
07N [X-C1d1 (2 cfs) 2.0 1.0 1.0 0.97 5 Type'DM2" | "BR"54+27 | 0.20 1.96 0.39
ogw |BYP CROSS SECTION 06S (14.7 cfs) + BYP O7N (L cfs)+ f ) 0 o 0.0 16.7 0.90 N/A " 24430 0.60 2.97 1.78
LBO5 (1 cfs)
BYP CROSS SECTION 8W (16.7 cfs) + X-C1d2 (5 cfs) +
09w 24.2 43 19.9 0.86 7.5'Type"dM2" | "L"26+60 | 0.66 3.26 2.15
1/2 LBO7 (2.5 cfs) s
jow |BYP CROSS SECTION W (19.9 cfs) + 1/2 X-Cle (10.5 32.9 329 0.0 1.11 17.5' Type'dM2" | "L"30+50 | 0.69 3.90 2.69
cfs) + 1/2 LBO7 (2.5 cfs)
11W S;'; DITIN (4 cfs) +1/2LBO7 (2.5 cfs) +1/4X-Cle (55 | ) 40 8.0 1.43 10' Type"DM2" | "1"32495 | o0.50 351 1.76
12W  |BYP CROSS SECTION 11W (8 cfs) + 1/2 LBO9 (1.5 cfs) 95 0.0 95 3.00 N/A 36425 | 0.42 4.46 1.87
BYP CROSS SECTION 12W (9.5 cfs) +BYP DI13N (6.4
13W 17.4 0.0 17.4 4.90 N/A "38+70 | 0.46 6.18 2.84
cfs) + 1/2 LBO9 (1.5 cfs) /
1w+ |BYP CROSSSECTION13W (174 cfs) + 1/2 LB1L (2 cfs) | 5, 23.9 135 4.45 20' Type'dM2" | "L"43+29 | o0.60 6.62 3.97
+ X-Clg (18 cfs)
15W*  |BYP CROSS SECTION14W (13.5 cfs) + 1/2 LB11 (2 cfs) 15.5 13.9 16 1.52 20' Type'DM2" | "L"45+50 | o0.54 3.68 1.99
16W* |BYP CROSS SECTION 15W (2.6 cfs) + LB14 (1 cfs) 26 2.6 0.0 1.54 20' Type'DM2" | "L"46+66 | 0.33 2.55 0.84
175*  |V1iC (8 cfs) 8.0 59 2.1 115 10' Type'DM2" | "L"47+11 | o0.44 2.79 123
01E 1/2 Street Street Flow (0 cfs Referenced from VTN) + 1 2.0 1.0 1.0 0.57 5' Type"DM2" "L" 13451 0.35 1.65 0.58
02E _ |BYP CROSS SECTION O1E (1 cfs) + 1/4 LBO2 (1 cfs) 2.0 2.0 0.0 0.56 5 Type'DM2" | "L" 14+50 | 035 161 0.56
03E  |1/4 LBO2 (1 cfs) + 95a (4 cfs) 5.0 17 33 0.87 NDOTTYPE 2B | "L"19+09 | 0.30 253 0.76
04E  |BYP CROSS SECTION 02E (3.3 cfs) + 95b (3 cfs) + LBO4 (] 9.3 93 0.0 1.02 10' Type'DM2" | "L"22+419 | 0.49 2.95 145
0S5 |1/2 LBO6 (0.5 cfs) 05 0.5 0.0 112 5 Type'DM2" | "L"24+01 | 0.22 1.66 0.37
06E  |BYP CROSS SECTION OSE (0 cfs) + 1/2 LBO6 (0.5 cfs) + 1] 3.0 1.9 11 0.61 5 Type'DM2" | "L"26+11 | 0.40 1.95 0.78
07E  |1/2 LBO8 (2.5 cfs) 25 1.4 11 1.07 5 Type'DM2" | "L"30+57 | 0234 2.20 0.75
08E _ |BYP CROSS SECTION O7E (1.1 cfs) + 1/2 LBO8 (2.5 cfs) 36 1.4 22 0.73 5 Type'DM2" | "L"32+58 | 035 1.76 0.62
09E _ |BYP CROSS SECTION OSE (2.2 cfs) + LB10 (3 cfs) 5.2 2.0 32 4.97 5 Type'DM2" | "L"40+13 | 0234 471 1.60
10E_ |BYP CROSS SECTION O9E (3.2 cfs) + 1/2 LB12 (L.5 cfs) 4.7 12 35 4.97 5 Type'DM2" | "L"41+57 | 033 459 151
11E*  |BYP CROSS SECTION 10E (3.5 cfs) + 1/2 LB12 (L5 cfs) +| 7.0 6.9 0.1 1.46 20' Type'DM2" | "L"46+88 | 043 3.15 135

*Drop Inlets at these locations are sized to intercept 100-year flows. The 100-year flow intercepted is shown in the Table.




B.2.3 10-Year Dry Lane Maximum Depth Calculations




Table B.2.3 10-year Dry Lane Maximum Depth Calculations

Total Width of

Cross . ) Total Width of .. Crown Elevation | Dry Lane Max
. Station Location . Minimum Dry
Section # Center Turning Lanes (ft) Depth (ft)
Lane (ft)
01w "L" 12+95 0 12 1.86 1.62
o3wW "L" 15+60 0 12 1.29 1.05
04S "L" 16+50 0 12 0.65 0.41
o5W "L" 21+60 0 12 1.39 1.15
06S "BR" 54+40 7 19 0.82 0.44
07N "BR" 54+27 7 19 0.68 0.30
o8W "L" 24+30 20 32 1.24 0.60
09w "L" 26+60 0 12 1.59 1.35
10w "L" 30+50 0 12 0.99 0.75
11w "L" 32+95 0 12 0.99 0.75
12w "L" 36+25 0 12 0.99 0.75
13W "L" 38+70 0 12 0.99 0.75
14W "L" 43+25 0 12 0.99 0.75
15w "L" 45+50 0 12 0.93 0.69
16W "L" 46+66 0 12 0.93 0.69
17S "L"47+11 0 12 0.52 0.28
O1lE "L" 13+51 0 12 1.42 1.18
02E "L" 14+50 0 12 1.58 1.34
O3E "L" 19+09 20 32 1.451 0.811
04E "L" 22+19 0 12 1.28 1.04
O5E "L" 24+01 0 12 0.99 0.75
O6E "L" 26+11 0 12 1.22 0.98
O7E "L" 30+57 0 12 0.99 0.75
O8E "L" 32+58 0 12 0.56 0.32
0O9E "L" 40+13 0 12 0.99 0.75
10E "L" 41+57 0 12 0.99 0.75
11E "L" 46+88 10 22 1.19 0.75




B.3 Street Normal Depth Calculations

®B.3.1- 10-Year Street Normal Depth Calculations
¢ B.3.2 - 100-Year Street Normal Depth Calculations



B.3.1 10-Year Street Normal Depth Calculations




Worksheet for Cross Section 01W LV Blvd West 1/2 St 12+95

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 093 %
Discharge 24.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+50.5 1.86
0+50.5 2.36

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+50.5, 2.36) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.74 1t
Elevation Range 0.00 to 2.36 ft
Flow Area 6.26 ft2
Wetted Perimeter 22.37 ft
Hydraulic Radius 0.28 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:25:36 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 01W LV Blvd West 1/2 St 12+95

Results

Top Width 2167 ft
Normal Depth 0.74 ft
Critical Depth 0.79 ft
Critical Slope 0.00567  ft/ft
Velocity 3.83 ft/s
Velocity Head 0.23 ft
Specific Energy 097 ft
Froude Number 1.26

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.74 ft
Critical Depth 0.79 ft
Channel Slope 093 %
Critical Slope 0.00567  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:25:36 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 01W LV Blvd West 1/2 St 12+95

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 093 %
Normal Depth 0.74 1t
Discharge 24.00 ft¥/s

Cross Section Image

2.80
2.40 q
220
2.00

1.80

1.80 /
1.40 /
1.20

1.00 /
0.80 o Wy
0.60 b, /
0.40
0.20

0.00

=020
0+00 o+10 0+20 0+30 O+40 0+ED
Station

Elevation

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:49:44 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Cross Section O3W LV Blvd West 1/2 St 15+60

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Discharge 9.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+45.0 1.29
0+45.0 1.79

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+45.0, 1.79) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.57 ft
Elevation Range 0.00 to 1.79 ft
Flow Area 3.68 ft?
Wetted Perimeter 19.85 ft
Hydraulic Radius 0.19 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:52 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section O3W LV Blvd West 1/2 St 15+60

Results

Top Width 19.30 ft
Normal Depth 0.57 ft
Critical Depth 0.58 ft
Critical Slope 0.00671  ft/ft
Velocity 2.58 ft/s
Velocity Head 0.10 ft
Specific Energy 0.68 ft
Froude Number 1.04

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.57 ft
Critical Depth 0.58 ft
Channel Slope 0.73 %
Critical Slope 0.00671  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:52 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 03W LV Blvd West 1/2 St 15+60

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Normal Depth 0.57 ft
Discharge 9.50 ft¥s

Cross Section Image

2.00
1.80 [
1.60
1.40

120 /
1.00
0.80 /
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L e —— —
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Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 11:24:40 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Cross Section 04S LV Blvd West 1/2 St 16+50

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 038 %
Discharge 200 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 2.00
0+00.0 0.00
0+01.5 0.03
0+29.7 0.65
0+29.7 1.15

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 2.00) (0+29.7, 1.15) 0.016
Options
current Kougnness vvelignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.25 ft
Elevation Range 0.00 to 2.00 ft
Flow Area 142 ft2
Wetted Perimeter 11.65 ft
Hydraulic Radius 0.12 ft
Top Width 11.40 ft
Normal Depth 0.25 ft
Critical Depth 0.21 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 04S LV Blvd West 1/2 St 16+50

Results

Critical Slope 0.00806  ft/ft
Velocity 141 ft/s
Velocity Head 0.03 ft
Specific Energy 0.28 ft
Froude Number 0.70

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.25 ft
Critical Depth 0.21 ft
Channel Slope 038 %
Critical Slope 0.00806  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 04S LV Blvd West 1/2 St_16+50

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 038 %
Normal Depth 0.25 ft
Discharge 200 ft¥s

Cross Section Image

220
200
1.80
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Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section O5W LV Blvd West 1/2 St 21+60

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Discharge 4.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+68.0 1.39
0+68.0 1.89

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+68.0, 1.89) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 040 ft
Elevation Range 0.00 to 1.89 ft
Flow Area 1.77  ft2
Wetted Perimeter 13.22 ft
Hydraulic Radius 0.13 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:54 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section O5W LV Blvd West 1/2 St 21+60

Results

Top Width 12.77 ft
Normal Depth 0.40 ft
Critical Depth 0.40 ft
Critical Slope 0.00748 ft/ft
Velocity 226 ft/s
Velocity Head 0.08 ft
Specific Energy 0.48 ft
Froude Number 1.07

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 040 ft
Critical Depth 040 ft
Channel Slope 0.87 %
Critical Slope 0.00748 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:54 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section O5W LV Blvd West 1/2 St 21+60

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Normal Depth 040 ft
Discharge 4.00 ft¥s

Cross Section Image
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Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 06S B Rd South 1/2 St 54+40

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.0, 0.60)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Manning Formula

Normal Depth

052 9%
12.00 ft¥/s
Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+21.0 0.19
0+29.8 0.60
0+52.8 0.83
Ending Station Roughness Coefficient
(0+52.8, 0.83) 0.016
Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method
0.37 ft
0.00t0 0.83 ft
469 ft2
19.87 ft
0.24 ft
1949 ft

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]

11/20/2019 11:19:04 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 06S B Rd South 1/2 St 54+40

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Subcritical

0.37
0.36
0.00624
2.56
0.10
0.47
0.92

0.00
0.00

0.00

0.00
Infinity
Infinity

0.37

0.36

0.52

0.00624

ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
%
ft/ft

11/20/2019 11:19:04 AM

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

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 06S B Rd South 1/2 St_54+40

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 052 %
Normal Depth 0.37 ft
Discharge 12.00 ft¥/s

Cross Section Image
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Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:42:49 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Cross Section 07N _B Rd North 1/2 St 54+27

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

0+00.0
0+05.0
0+05.5
0+05.5
0+17.0
0+30.3

Ending Station

(0+00.0, 0.60)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.00 to0 0.68 ft

Elevation (ft)

0.97
1.00

%
ft¥/s

0.60
0.50
0.50
0.00
0.23
0.68

(0+30.3, 0.68)

0.16

0.61
7.94
0.08
7.78
0.16

ft

ft?
ft
ft
ft
ft

Roughness Coefficient

0.016

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:20:55 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page
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Worksheet for Cross Section 07N _B Rd North 1/2 St 54+27

Results

Critical Depth 0.16 ft
Critical Slope 0.00893 ft/ft
Velocity 1.65 ft/s
Velocity Head 0.04 ft
Specific Energy 0.20 ft
Froude Number 1.04

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.16 ft
Critical Depth 0.16 ft
Channel Slope 097 %
Critical Slope 0.00893 ft/ft
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Cross Section for Cross Section 07N _ B Rd North 1/2 St 54+27

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 097 %
Normal Depth 0.16 ft
Discharge 1.00 ft¥s

Cross Section Image
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Worksheet for Cross Section 08W LV Blvd West 1/2 St 24+30

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 090 %
Discharge 1.70 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.90
0+20.0 0.50
0+20.5 0.50
0+20.5 0.00
0+22.0 0.13
0+22.0 0.17
0+75.5 1.24
0+75.5 1.74

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.90) (0+75.5, 1.74) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 032 ft
Elevation Range 0.00 to 1.74 ft
Flow Area 0.90 ft2
Wetted Perimeter 9.12 ft
Hydraulic Radius 0.10 ft
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Worksheet for Cross Section 08W LV Blvd West 1/2 St 24+30

Results

Top Width 8.76 ft
Normal Depth 0.32 ft
Critical Depth 0.32 ft
Critical Slope 0.00836  ft/ft
Velocity 1.88 ft/s
Velocity Head 0.06 ft
Specific Energy 0.37 ft
Froude Number 1.03

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.32 ft
Critical Depth 0.32 ft
Channel Slope 090 %
Critical Slope 0.00836  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 08W LV Blvd West 1/2 St _24+30

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 090 %
Normal Depth 032 ft
Discharge 1.70 ft¥s

Cross Section Image

1.80
1.60
1.40

1.20 /
1.00 /
0.30 \

0.60 /
0.40 V

0.20

Elevation

0.00

-0.20

0+00 O+10 0+20 0430 0440 0+50 0+60 O+70
Station

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:43:29 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Cross Section 09W LV Blvd West 1/2 St 26+60

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 086 %
Discharge 520 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+78.0 1.59
0+78.0 2.09

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+78.0, 2.09) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 043 ft
Elevation Range 0.00 to 2.09 ft
Flow Area 217 ft2
Wetted Perimeter 14.73  ft
Hydraulic Radius 0.15 ft
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Worksheet for Cross Section 09W LV Blvd West 1/2 St 26+60

Results

Top Width 14.25 ft
Normal Depth 043 ft
Critical Depth 0.44 ft
Critical Slope 0.00722 ft/ft
Velocity 240 ft/s
Velocity Head 0.09 ft
Specific Energy 0.51 ft
Froude Number 1.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 043 ft
Critical Depth 0.44 ft
Channel Slope 0.86 %
Critical Slope 0.00722 ft/ft
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Cross Section for Cross Section 09W LV Blvd West 1/2 St 26+60

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 086 %
Normal Depth 043 1t
Discharge 520 ft¥s

Cross Section Image
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Worksheet for Cross Section 10W LV Blvd West 1/2 St 30+50

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 111 %
Discharge 6.40 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+48.0 0.99
0+48.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+48.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 043 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 230 ft2
Wetted Perimeter 1520 ft
Hydraulic Radius 0.15 ft
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Worksheet for Cross Section 10W LV Blvd West 1/2 St 30+50

Results

Top Width 1472 ft
Normal Depth 043 ft
Critical Depth 0.46 ft
Critical Slope 0.00702 ft/ft
Velocity 2.78 ft/s
Velocity Head 0.12 ft
Specific Energy 0.55 ft
Froude Number 1.24

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 043 ft
Critical Depth 0.46 ft
Channel Slope 111 %
Critical Slope 0.00702 ft/ft
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Cross Section for Cross Section 10W LV Blvd West 1/2 St 30+50

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 111 %
Normal Depth 043 1t
Discharge 6.40 ft¥/s

Cross Section Image
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Worksheet for Cross Section 11W LV Blvd West 1/2 St 32+95

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 143 %
Discharge 450 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+48.0 0.99
0+48.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+48.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.38 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 1.60 ft2
Wetted Perimeter 12.53 ft
Hydraulic Radius 0.13 ft
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Worksheet for Cross Section 11W LV Blvd West 1/2 St 32+95

Results

Top Width 1210 ft
Normal Depth 0.38 ft
Critical Depth 042 ft
Critical Slope 0.00736  ft/ft
Velocity 2.81 ft/s
Velocity Head 0.12 ft
Specific Energy 0.51 ft
Froude Number 1.37

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.38 ft
Critical Depth 042 ft
Channel Slope 143 %
Critical Slope 0.00736  ft/ft
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Cross Section for Cross Section 11W LV Blvd West 1/2 St 32+95

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 143 %
Normal Depth 0.38 ft
Discharge 450 ft¥s

Cross Section Image
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Worksheet for Cross Section 12W LV Blvd West 1/2 St 36+25

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.00 %
Discharge 1.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+48.0 0.99
0+48.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+48.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.26 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 0.50 ft2
Wetted Perimeter 6.39 ft
Hydraulic Radius 0.08 ft
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Worksheet for Cross Section 12W LV Blvd West 1/2 St 36+25

Results

Top Width 6.08 ft
Normal Depth 0.26 ft
Critical Depth 0.31 ft
Critical Slope 0.00850 ft/ft
Velocity 297 ft/s
Velocity Head 0.14 ft
Specific Energy 0.40 ft
Froude Number 1.82

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.26 ft
Critical Depth 0.31 ft
Channel Slope 3.00 %
Critical Slope 0.00850 ft/ft
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Cross Section for Cross Section 12W LV Blvd West 1/2 St 36+25

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.00 %
Normal Depth 0.26 ft
Discharge 1.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 13W LV Blvd West 1/2 St 38+70

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0+00.0
0+00.0
0+00.5
0+00.5
0+02.0
0+02.0
0+48.0
0+48.0

Roughness Segment Definitions

Start Station Ending Station

(0+00.0, 1.00)

Options

current kougnness vveignted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results

Normal Depth

Elevation Range 0.00 to 1.57 ft
Flow Area

Wetted Perimeter

Hydraulic Radius

Elevation (ft)

4.90
3.50

%
ft¥/s

1.00
0.50
0.50
0.00
0.13
0.17
1.07
1.57

Roughness Coefficient

(0+48.0, 1.57)

0.30

0.82
8.73
0.09

ft

ft?
ft
ft

0.016
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Worksheet for Cross Section 13W LV Blvd West 1/2 St 38+70

Results

Top Width 8.38 ft
Normal Depth 0.30 ft
Critical Depth 0.39 ft
Critical Slope 0.00763 ft/ft
Velocity 426 ft/s
Velocity Head 0.28 ft
Specific Energy 0.59 ft
Froude Number 240

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.30 ft
Critical Depth 0.39 ft
Channel Slope 490 %
Critical Slope 0.00763 ft/ft
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Cross Section for Cross Section 13W LV Blvd West 1/2 St 38+70

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 490 %
Normal Depth 0.30 ft
Discharge 3.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 14W LV Blvd West 1/2 St 43+29

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 445 %
Discharge 1250 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+53.0 0.99
0+53.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+53.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 043 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 226 ft?
Wetted Perimeter 15.05 ft
Hydraulic Radius 0.15 ft
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Worksheet for Cross Section 14W LV Blvd West 1/2 St 43+29

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Supercritical

14.57
0.43
0.57

0.00663
5.53
0.48
0.91
248

0.00
0.00

0.00

0.00
Infinity
Infinity

043

0.57

445

0.00663

ft
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ft
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ft/s
ft
ft
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ft
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Cross Section for Cross Section 14W LV Blvd West 1/2 St 43+29

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 445 %
Normal Depth 043 1t
Discharge 1250 ft¥/s

Cross Section Image
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Worksheet for Cross Section 15W LV Blvd West 1/2 St 45+45

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

0+00.0
0+10.0
0+10.5
0+10.5
0+12.0
0+50.0
0+50.0

Elevation (ft)

1.52
2.80

Ending Station

(0+00.0, 0.70)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.00 to 1.43 ft

%
ft¥/s

0.70
0.50
0.50
0.00
0.12
0.88
1.43

Roughness Coefficient

(0+50.0, 1.43)

0.29

1.10
10.45
0.1
10.15

ft

ft?
ft
ft
ft

0.016
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Worksheet for Cross Section 15W LV Blvd West 1/2 St 45+45

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Supercritical

0.29
0.32
0.00781
2.55
0.10
0.39
1.37

0.00
0.00

0.00

0.00
Infinity
Infinity

0.29

0.32

1.52

0.00781

ft
ft
f/ft
ft/s
ft
ft
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ft
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ft
ft
%
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Cross Section for Cross Section 15W LV Blvd West 1/2 St 45+45

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 152 %
Normal Depth 0.29 ft
Discharge 280 ft¥s

Cross Section Image
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Worksheet for Cross Section 16W LV Blvd West 1/2 St 46+66

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 154 %
Discharge 0.01 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+50.0 0.93
0+50.0 1.43

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+50.0, 1.43) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.04 ft
Elevation Range 0.00 to 1.43 ft
Flow Area 0.01 ft2
Wetted Perimeter 0.56 ft
Hydraulic Radius 0.02 ft
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Worksheet for Cross Section 16W LV Blvd West 1/2 St 46+66

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Supercritical

0.52
0.04
0.05
0.01482
0.87
0.01
0.06
1.02

0.00
0.00

0.00

0.00
Infinity
Infinity

0.04

0.05

1.54

0.01482

ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
%
ft/ft
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Cross Section for Cross Section 16W LV Blvd West 1/2 St 46+66

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 154 %
Normal Depth 0.04 ft
Discharge 0.01 ft¥s

Cross Section Image
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Worksheet for Cross Section 17S Wash_South 1/2 St 47+11

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.0, 0.70)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Manning Formula

Normal Depth

1.15

%

4.00 ft¥/s
Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+35.0 0.52
Ending Station Roughness Coefficient
(0+35.0, 0.52) 0.016
Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method
0.36 ft
0.00t0 0.70 ft
1.70 2
14.71  ft
0.12 ft
14.29 ft

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 17S Wash _South 1/2 St 47+11

Results

Normal Depth 0.36 ft
Critical Depth 0.38 ft
Critical Slope 0.00769 ft/ft
Velocity 2.36 ft/s
Velocity Head 0.09 ft
Specific Energy 045 ft
Froude Number 1.21

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.36 ft
Critical Depth 0.38 ft
Channel Slope 115 %
Critical Slope 0.00769 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:25:38 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 17S Wash_South 1/2 St 47+11

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 115 %
Normal Depth 0.36 ft
Discharge 4.00 ft¥s

Cross Section Image

0.90
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Worksheet for Cross Section 0O1E LV Blvd East 1/2 St 13+51

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.57 %
Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+77.0 1.50
0+77.0 2.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+77.0, 2.00) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.29 ft
Elevation Range 0.00 to 2.00 ft
Flow Area 0.71 ft2
Wetted Perimeter 7.84 ft
Hydraulic Radius 0.09 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:23:17 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 0O1E LV Blvd East 1/2 St 13+51

Results

Top Width 750 ft
Normal Depth 0.29 ft
Critical Depth 0.28 ft
Critical Slope 0.00892 ft/ft
Velocity 141 ft/s
Velocity Head 0.03 ft
Specific Energy 0.32 ft
Froude Number 0.81

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.29 ft
Critical Depth 0.28 ft
Channel Slope 057 %
Critical Slope 0.00892 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:23:17 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 0O1E LV Blvd East 1/2 St 13+51

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.57 %
Normal Depth 0.29 ft
Discharge 1.00 ft¥s

Cross Section Image
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Worksheet for Cross Section 02E LV Blvd East 1/2 St 14+50

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 056 %
Discharge 0.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+86.5 1.58
0+86.5 2.08

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+86.5, 2.08) 0.016
Options
current kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 024 ft
Elevation Range 0.00 to 2.08 ft
Flow Area 0.41 ft
Wetted Perimeter 571 ft
Hydraulic Radius 0.07 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 02E LV Blvd East 1/2 St 14+50

Results

Top Width 542 ft
Normal Depth 0.24 ft
Critical Depth 0.23 ft
Critical Slope 0.00967 ft/ft
Velocity 1.21 ft/s
Velocity Head 0.02 ft
Specific Energy 0.27 ft
Froude Number 0.77

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.24 ft
Critical Depth 0.23 ft
Channel Slope 056 %
Critical Slope 0.00967 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 02E LV Blvd East 1/2 St 14+50

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 056 %
Normal Depth 024 ft
Discharge 0.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 03E_LV Blvd East 1/2 St 19+09

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Discharge 250 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 1.43
0+20.0 0.83
0+20.5 0.83
0+20.5 0.33
0+27.5 0.17
0+27.5 0.00
0+32.5 0.00
0+32.5 0.17
0+34.0 0.31
0+94.0 1.45

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 1.43) (0+94.0, 1.45) 0.016
Options
current kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.20 ft
Elevation Range 0.00 to 1.45 ft
Flow Area 1.04 ft2

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 03E_LV Blvd East 1/2 St 19+09

Results

Wetted Perimeter 7.05 ft
Hydraulic Radius 0.15 ft
Top Width 6.71 ft
Normal Depth 0.20 ft
Critical Depth 0.22 ft
Critical Slope 0.00742 ft/ft
Velocity 241 ft/s
Velocity Head 0.09 ft
Specific Energy 0.29 ft
Froude Number 1.08

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.20 ft
Critical Depth 0.22 ft
Channel Slope 0.87 %
Critical Slope 0.00742 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 03E LV Blvd East 1/2 St_19+09

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Normal Depth 0.20 ft
Discharge 250 ft¥s

Cross Section Image
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Worksheet for Cross Section 04E LV Blvd East 1/2 St 22+19

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.02 %
Discharge 280 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+65.5 1.28
0+65.5 1.78

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+65.5, 1.78) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.35 ft
Elevation Range 0.00 to 1.78 ft
Flow Area 126 ft2
Wetted Perimeter 11.03 ft
Hydraulic Radius 0.11 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 04E LV Blvd East 1/2 St 22+19

Results

Top Width 10.63 ft
Normal Depth 0.35 ft
Critical Depth 0.36 ft
Critical Slope 0.00784 ft/ft
Velocity 221 ft/s
Velocity Head 0.08 ft
Specific Energy 043 ft
Froude Number 1.13

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.35 ft
Critical Depth 0.36 ft
Channel Slope 1.02 %
Critical Slope 0.00784 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 04E LV Blvd East 1/2 St 22+19

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.02 %
Normal Depth 0.35 ft
Discharge 280 ft¥s

Cross Section Image
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Worksheet for Cross Section O5E LV Blvd East 1/2 St 24+01

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 112 %
Discharge 0.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+51.0 0.99
0+51.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+51.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.22 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 0.30 ft2
Wetted Perimeter 435 ft
Hydraulic Radius 0.07 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:23:19 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section O5E LV Blvd East 1/2 St 24+01

Results

Top Width 4.08 ft
Normal Depth 0.22 ft
Critical Depth 0.23 ft
Critical Slope 0.00962 ft/ft
Velocity 1.66 ft/s
Velocity Head 0.04 ft
Specific Energy 0.26 ft
Froude Number 1.08

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.22 ft
Critical Depth 0.23 ft
Channel Slope 112 %
Critical Slope 0.00962 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section O5E LV Blvd East 1/2 St 24+01

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 112 %
Normal Depth 0.22 ft
Discharge 0.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 06E LV Blvd East 1/2 St 26+11

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 061 %
Discharge 200 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+51.0 1.22
0+51.0 1.72

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+51.0, 1.72) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.36 ft
Elevation Range 0.00 to 1.72 ft
Flow Area 112 ft2
Wetted Perimeter 9.20 ft
Hydraulic Radius 0.12 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 06E LV Blvd East 1/2 St 26+11

Results

Top Width 8.79 ft
Normal Depth 0.36 ft
Critical Depth 0.34 ft
Critical Slope 0.00800 ft/ft
Velocity 1.78 ft/s
Velocity Head 0.05 ft
Specific Energy 041 ft
Froude Number 0.88

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.36 ft
Critical Depth 0.34 ft
Channel Slope 061 %
Critical Slope 0.00800 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 06E LV Blvd East 1/2 St 26+11

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 061 %
Normal Depth 0.36 ft
Discharge 200 ft¥s

Cross Section Image
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Worksheet for Cross Section O07E_LV Blvd East 1/2 St 30+57

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.07 %
Discharge 1.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+51.0 0.99
0+51.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+51.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.30 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 0.76 ft2
Wetted Perimeter 8.27 ft
Hydraulic Radius 0.09 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section O7E_LV Blvd East 1/2 St 30+57

Results

Top Width 793 ft
Normal Depth 0.30 ft
Critical Depth 0.31 ft
Critical Slope 0.00850 ft/ft
Velocity 1.96 ft/s
Velocity Head 0.06 ft
Specific Energy 0.36 ft
Froude Number 1.12

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.30 ft
Critical Depth 0.31 ft
Channel Slope 1.07 %
Critical Slope 0.00850 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section O7E_LV Blvd _East 1/2 St_30+57

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.07 %
Normal Depth 0.30 ft
Discharge 1.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 08E_LV Blvd East 1/2 St 32+58

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Discharge 1.60 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+50.0 0.56
0+50.0 1.06

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+50.0, 1.06) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.29 ft
Elevation Range 0.00 to 1.06 ft
Flow Area 1.10 ft2
Wetted Perimeter 13.92  ft
Hydraulic Radius 0.08 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 08E_LV Blvd East 1/2 St 32+58

Results

Top Width 13.58 ft
Normal Depth 0.29 ft
Critical Depth 0.29 ft
Critical Slope 0.00903 ft/ft
Velocity 1.46 ft/s
Velocity Head 0.03 ft
Specific Energy 0.33 ft
Froude Number 0.90

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.29 ft
Critical Depth 0.29 ft
Channel Slope 0.73 %
Critical Slope 0.00903 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 08E LV Blvd East 1/2 St_32+58

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Normal Depth 0.29 ft
Discharge 1.60 ft¥s

Cross Section Image
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Worksheet for Cross Section 09E LV Blvd East 1/2 St 40+13

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Discharge 220 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.90
0+20.0 0.50
0+20.5 0.50
0+20.5 0.00
0+22.0 0.13
0+22.0 0.17
0+63.5 1.00
0+63.5 1.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.90) (0+63.5, 1.50) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.27 ft
Elevation Range 0.00 to 1.50 ft
Flow Area 0.56 ft2
Wetted Perimeter 6.86 ft
Hydraulic Radius 0.08 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 09E LV Blvd East 1/2 St 40+13

Results

Top Width 6.54 ft
Normal Depth 0.27 ft
Critical Depth 0.34 ft
Critical Slope 0.00809 ft/ft
Velocity 3.91 ft/s
Velocity Head 0.24 ft
Specific Energy 0.51 ft
Froude Number 2.35

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.27 ft
Critical Depth 0.34 ft
Channel Slope 497 %
Critical Slope 0.00809 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 09E LV Blvd East 1/2 St 40+13

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Normal Depth 0.27 ft
Discharge 220 ft¥s

Cross Section Image
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Worksheet for Cross Section 10E_LV Blvd East 1/2 St 41+57

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Discharge 1.20 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.90
0+20.0 0.50
0+20.5 0.50
0+20.5 0.00
0+22.0 0.13
0+22.0 0.17
0+63.0 0.99
0+63.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.90) (0+63.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.23 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 0.34 ftz
Wetted Perimeter 479 ft
Hydraulic Radius 0.07 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 10E_LV Blvd East 1/2 St 41+57

Results

Top Width 452 ft
Normal Depth 0.23 ft
Critical Depth 0.29 ft
Critical Slope 0.00874  ft/ft
Velocity 3.54 ft/s
Velocity Head 0.19 ft
Specific Energy 043 ft
Froude Number 2.28

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.23 ft
Critical Depth 0.29 ft
Channel Slope 497 %
Critical Slope 0.00874  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 10E_LV Blvd East 1/2 St 41+57

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Normal Depth 0.23 ft
Discharge 1.20 ft¥s

Cross Section Image
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Worksheet for Cross Section 11E_LV Blvd East 1/2 St 46+88

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 146 %
Discharge 1.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+61.0 1.19
0+61.0 1.69

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+61.0, 1.69) 0.016
Options
current kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.26 ft
Elevation Range 0.00 to 1.69 ft
Flow Area 0.49 ft
Wetted Perimeter 6.24 ft
Hydraulic Radius 0.08 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 11E_LV Blvd East 1/2 St 46+88

Results

Top Width 594 ft
Normal Depth 0.26 ft
Critical Depth 0.28 ft
Critical Slope 0.00893 ft/ft
Velocity 2.05 ft/s
Velocity Head 0.07 ft
Specific Energy 0.32 ft
Froude Number 1.26

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.26 ft
Critical Depth 0.28 ft
Channel Slope 146 %
Critical Slope 0.00893 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 11E LV Blvd East 1/2 St 46+88

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 146 %
Normal Depth 0.26 ft
Discharge 1.00 ft¥s

Cross Section Image
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B.3.2 100-Year Street Normal Depth Calculations




Worksheet for Cross Section 01W LV Blvd West 1/2 St 12+95 100

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.0, 0.60)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area

Wetted Perimeter

Hydraulic Radius

Manning Formula

Normal Depth

0.93
48.50

Elevation (ft)

0+00.0
0+05.0
0+05.5
0+05.5
0+07.0
0+07.0
0+50.5
0+50.5

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.91
0.00 to 2.36 ft
10.28
26.88
0.38

%

ft¥/s

ft

ft?
ft
ft

0.60
0.50
0.50
0.00
0.13
0.17
1.86
2.36

(0+50.5, 2.36)

Roughness Coefficient

0.016

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 01W LV Blvd West 1/2 St 12+95 100

Results

Top Width 26.01 ft
Normal Depth 091 ft
Critical Depth 1.00 ft
Critical Slope 0.00509 ft/ft
Velocity 472 fils
Velocity Head 0.35 ft
Specific Energy 1.25 ft
Froude Number 1.32

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 091 ft
Critical Depth 1.00 ft
Channel Slope 093 %
Critical Slope 0.00509 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 01W LV Blvd West 1/2 St 12+95 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 093 %
Normal Depth 091 ft
Discharge 48.50 ft¥/s

Cross Section Image
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Worksheet for Cross Section O03W LV Blvd West 1/2 St 15+60 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Discharge 40.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+45.0 1.29
0+45.0 1.79

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+45.0, 1.79) 0.016
Options
current kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.84 ft
Elevation Range 0.00 to 1.79 ft
Flow Area 10.36 ft?
Wetted Perimeter 30.48 ft
Hydraulic Radius 0.34 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section O03W LV Blvd West 1/2 St 15+60 100

Results

Top Width 29.68 ft
Normal Depth 0.84 ft
Critical Depth 0.88 ft
Critical Slope 0.00537 ft/ft
Velocity 3.86 ft/s
Velocity Head 0.23 ft
Specific Energy 1.07 ft
Froude Number 1.15

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.84 ft
Critical Depth 0.88 ft
Channel Slope 0.73 %
Critical Slope 0.00537 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 03W LV Blvd West 1/2 St 15+60 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Normal Depth 0.84 1t
Discharge 40.00 ft¥/s

Cross Section Image
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Worksheet for Cross Section 04S LV Blvd West 1/2 St 16+50 100

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.0, 2.00)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth

Manning Formula

Normal Depth

0.38
3.50

Elevation (ft)

0+00.0
0+00.0
0+01.5
0+29.7
0+29.7

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.31
0.00 to 2.00 ft
2.16
14.33
0.15
14.02
0.31
0.27

%

ft¥/s

ft

ft?

ft
ft
ft
ft
ft

2.00
0.00
0.03
0.65
1.15

(0+29.7, 1.15)

Roughness Coefficient

0.016

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:28:03 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1o0f 2



Worksheet for Cross Section 04S LV Blvd West 1/2 St 16+50 100

Results

Critical Slope 0.00747  ft/ft
Velocity 1.62 ft/s
Velocity Head 0.04 ft
Specific Energy 0.35 ft
Froude Number 0.73

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.31 ft
Critical Depth 0.27 ft
Channel Slope 038 %
Critical Slope 0.00747 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 04S LV Blvd West 1/2 St 16+50 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 038 %
Normal Depth 0.31 ft
Discharge 3.50 ft¥s

Cross Section Image
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Worksheet for Cross Section O5W LV Blvd West 1/2 St 21+60 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Discharge 9.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+68.0 1.39
0+68.0 1.89

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+68.0, 1.89) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 049 ft
Elevation Range 0.00 to 1.89 ft
Flow Area 3.27 ft?
Wetted Perimeter 18.24 ft
Hydraulic Radius 0.18 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section O5W LV Blvd West 1/2 St 21+60 100

Results

Top Width 17.70 ft
Normal Depth 049 ft
Critical Depth 0.52 ft
Critical Slope 0.00681  ft/ft
Velocity 275 ft/s
Velocity Head 0.12 ft
Specific Energy 0.61 ft
Froude Number 1.13

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 049 ft
Critical Depth 0.52 ft
Channel Slope 0.87 %
Critical Slope 0.00681  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section O05W LV Blvd West 1/2 St 21+60 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Normal Depth 049 ft
Discharge 9.00 ft¥s

Cross Section Image
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Worksheet for Cross Section 06S B Rd South 1/2 St 54+40 100

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 052 %

Discharge 26.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+21.0 0.19
0+29.8 0.60
0+52.8 0.83

Roughness Segment Definitions

Start Station Ending Station
(0+00.0, 0.60) (0+52.8, 0.83)

Options

current Kougnness vvelignied Paviovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.54 ft

Elevation Range 0.00 t0 0.83 ft

Flow Area 8.31 ft?

Wetted Perimeter 26.02 ft

Hydraulic Radius 0.32 ft

Top Width 2551 ft

Roughness Coefficient

0.016

11/20/2019 10:26:51 AM
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Worksheet for Cross Section 06S B Rd South 1/2 St 54+40 100

Results

Normal Depth 0.54 ft
Critical Depth 0.53 ft
Critical Slope 0.00558 ft/ft
Velocity 3.13 ft/s
Velocity Head 0.15 ft
Specific Energy 0.69 ft
Froude Number 0.97

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.54 ft
Critical Depth 0.53 ft
Channel Slope 052 %
Critical Slope 0.00558 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 06S B Rd South 1/2 St 54+40 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 052 %
Normal Depth 0.54 ft
Discharge 26.00 ft¥/s

Cross Section Image
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Worksheet for Cross Section 07N_B Rd North 1/2 St 54+27 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 097 %
Discharge 200 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+17.0 0.23
0+30.3 0.68

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+30.3, 0.68) 0.016
Options
current Kougnness vvelignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.20 ft
Elevation Range 0.00 to0 0.68 ft
Flow Area 1.02 ft2
Wetted Perimeter 10.30 ft
Hydraulic Radius 0.10 ft
Top Width 10.10 ft
Normal Depth 0.20 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 07N_B Rd North 1/2 St 54+27 100

Results

Critical Depth 0.21 ft
Critical Slope 0.00813 ft/ft
Velocity 1.96 ft/s
Velocity Head 0.06 ft
Specific Energy 0.26 ft
Froude Number 1.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.20 ft
Critical Depth 0.21 ft
Channel Slope 097 %
Critical Slope 0.00813 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 07N _B Rd North 1/2 St 54+27 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 097 %
Normal Depth 0.20 ft
Discharge 200 ft¥s

Cross Section Image
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Worksheet for Cross Section 08W LV Blvd West 1/2 St 24+30 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 090 %
Discharge 16.70 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.90
0+20.0 0.50
0+20.5 0.50
0+20.5 0.00
0+22.0 0.13
0+22.0 0.17
0+75.5 1.24
0+75.5 1.74

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.90) (0+75.5, 1.74) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.60 ft
Elevation Range 0.00 to 1.74 ft
Flow Area 5.62 ft?
Wetted Perimeter 28.67 ft
Hydraulic Radius 0.20 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 08W LV Blvd West 1/2 St 24+30 100

Results

Top Width 28.12 ft
Normal Depth 0.60 ft
Critical Depth 0.62 ft
Critical Slope 0.00644  ft/ft
Velocity 297 ft/s
Velocity Head 0.14 ft
Specific Energy 0.73 ft
Froude Number 1.17

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.60 ft
Critical Depth 0.62 ft
Channel Slope 090 %
Critical Slope 0.00644  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 08W LV Blvd West 1/2 St 24+30 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 090 %
Normal Depth 0.60 ft
Discharge 16.70 ft¥/s

Cross Section Image
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Worksheet for Cross Section 09W LV Blvd West 1/2 St 26+60 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 086 %
Discharge 2420 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+78.0 1.59
0+78.0 2.09

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+78.0, 2.09) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.66 ft
Elevation Range 0.00 to 2.09 ft
Flow Area 743 ft
Wetted Perimeter 31.96 ft
Hydraulic Radius 0.23 ft
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Worksheet for Cross Section 09W LV Blvd West 1/2 St 26+60 100

Results

Top Width 31.35 ft
Normal Depth 0.66 ft
Critical Depth 0.69 ft
Critical Slope 0.00603 ft/ft
Velocity 3.26 ft/s
Velocity Head 0.16 ft
Specific Energy 0.82 ft
Froude Number 1.18

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.66 ft
Critical Depth 0.69 ft
Channel Slope 0.86 %
Critical Slope 0.00603 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 09W LV Blvd West 1/2 St 26+60 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 086 %
Normal Depth 0.66 ft
Discharge 2420 ft¥/s

Cross Section Image
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Worksheet for Cross Section 10W LV Blvd West 1/2 St 30+50 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 111 %
Discharge 32.90 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+48.0 0.99
0+48.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+48.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.69 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 8.44 ft2
Wetted Perimeter 33.56 ft
Hydraulic Radius 0.25 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 10W LV Blvd West 1/2 St 30+50 100

Results

Top Width 3292 ft
Normal Depth 0.69 ft
Critical Depth 0.75 ft
Critical Slope 0.00575 ft/ft
Velocity 3.90 ft/s
Velocity Head 0.24 ft
Specific Energy 092 ft
Froude Number 1.36

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.69 ft
Critical Depth 0.75 ft
Channel Slope 111 %
Critical Slope 0.00575 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 10W LV Blvd West 1/2 St 30+50 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 111 %
Normal Depth 0.69 ft
Discharge 32.90 ft¥s

Cross Section Image
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Worksheet for Cross Section 11W LV Blvd West 1/2 St 32+95 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 143 %
Discharge 12.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+48.0 0.99
0+48.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+48.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.50 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 3.42  ft2
Wetted Perimeter 19.31 ft
Hydraulic Radius 0.18 ft
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Worksheet for Cross Section 11W LV Blvd West 1/2 St 32+95 100

Results

Top Width 18.76 ft
Normal Depth 0.50 ft
Critical Depth 0.57 ft
Critical Slope 0.00666  ft/ft
Velocity 3.51 ft/s
Velocity Head 0.19 ft
Specific Energy 0.69 ft
Froude Number 1.45

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.50 ft
Critical Depth 0.57 ft
Channel Slope 143 %
Critical Slope 0.00666  ft/ft
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Cross Section for Cross Section 11W LV Blvd West 1/2 St 32+95 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 143 %
Normal Depth 0.50 ft
Discharge 12.00 ft¥/s

Cross Section Image
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Worksheet for Cross Section 12W LV Blvd West 1/2 St 36+25 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.00 %
Discharge 9.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.50
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+48.0 0.99
0+48.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.60) (0+48.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 042 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 213 ft2
Wetted Perimeter 14.60 ft
Hydraulic Radius 0.15 ft
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Worksheet for Cross Section 12W LV Blvd West 1/2 St 36+25 100

Results

Top Width 1413 ft
Normal Depth 042 ft
Critical Depth 0.53 ft
Critical Slope 0.00678  ft/ft
Velocity 446 ft/s
Velocity Head 0.31 ft
Specific Energy 0.73 ft
Froude Number 2.02

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 042 ft
Critical Depth 0.53 ft
Channel Slope 3.00 %
Critical Slope 0.00678  ft/ft
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Cross Section for Cross Section 12W LV Blvd West 1/2 St 36+25 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 3.00 %
Normal Depth 042 ft
Discharge 9.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 13W LV Blvd West 1/2 St 38+70 100

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.0, 1.00)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area

Wetted Perimeter

Hydraulic Radius

Manning Formula

Normal Depth

4.90
17.40

Elevation (ft)

0+00.0
0+00.0
0+00.5
0+00.5
0+02.0
0+02.0
0+48.0
0+48.0

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.46
0.00 to 1.57 ft
2.81
17.06
0.16

%

ft¥/s

ft

ft?
ft
ft

1.00
0.50
0.50
0.00
0.13
0.17
1.07
1.57

(0+48.0, 1.57)

Roughness Coefficient

0.016

Bentley Systems, Inc.
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Worksheet for Cross Section 13W LV Blvd West 1/2 St 38+70 100

Results

Top Width 16.55 ft
Normal Depth 0.46 ft
Critical Depth 0.63 ft
Critical Slope 0.00617  ft/ft
Velocity 6.18 ft/s
Velocity Head 0.59 ft
Specific Energy 1.06 ft
Froude Number 2.64

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.46 ft
Critical Depth 0.63 ft
Channel Slope 490 %
Critical Slope 0.00617  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 13W LV Blvd West 1/2 St 38+70 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 490 %
Normal Depth 046 ft
Discharge 17.40 ft¥/s

Cross Section Image
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Worksheet for Cross Section 14W LV Blvd West 1/2 St 43+29 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 445 %
Discharge 3740 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+53.0 0.99
0+53.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+53.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.60 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 5.65 ft2
Wetted Perimeter 28.78 ft
Hydraulic Radius 0.20 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:31:49 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 14W LV Blvd West 1/2 St 43+29 100

Results

Top Width 28.23 ft
Normal Depth 0.60 ft
Critical Depth 0.78 ft
Critical Slope 0.00575 ft/ft
Velocity 6.62 ft/s
Velocity Head 0.68 ft
Specific Energy 1.28 ft
Froude Number 2.61

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.60 ft
Critical Depth 0.78 ft
Channel Slope 445 %
Critical Slope 0.00575 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 14W LV Blvd West 1/2 St 43+29 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 445 %
Normal Depth 0.60 ft
Discharge 3740 ft¥/s

Cross Section Image
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Worksheet for Cross Section 15W LV Blvd West 1/2 St 45+45 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 152 %
Discharge 15.50 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+50.0 0.93
0+50.0 1.43

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+50.0, 1.43) 0.016
Options
current kougnness vveignted Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.54 ft
Elevation Range 0.00 to 1.43 ft
Flow Area 421 ft2
Wetted Perimeter 2313 ft
Hydraulic Radius 0.18 ft
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Worksheet for Cross Section 15W LV Blvd West 1/2 St 45+45 100

Results

Top Width 2259 ft
Normal Depth 0.54 ft
Critical Depth 0.61 ft
Critical Slope 0.00649 ft/ft
Velocity 3.68 ft/s
Velocity Head 0.21 ft
Specific Energy 0.75 ft
Froude Number 1.50

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.54 ft
Critical Depth 0.61 ft
Channel Slope 152 %
Critical Slope 0.00649 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 15W LV Blvd West 1/2 St 45+45 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 152 %
Normal Depth 0.54 ft
Discharge 15.50 ft¥/s

Cross Section Image
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Worksheet for Cross Section 16W LV Blvd West 1/2 St 46+66 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 154 %
Discharge 260 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+50.0 0.93
0+50.0 1.43

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+50.0, 1.43) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.33 ft
Elevation Range 0.00 to 1.43 ft
Flow Area 1.02 ft2
Wetted Perimeter 9.78 ft
Hydraulic Radius 0.10 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 16W LV Blvd West 1/2 St 46+66 100

Results

Top Width 940 ft
Normal Depth 0.33 ft
Critical Depth 0.36 ft
Critical Slope 0.00791  ft/ft
Velocity 255 ft/s
Velocity Head 0.10 ft
Specific Energy 043 ft
Froude Number 1.37

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.33 ft
Critical Depth 0.36 ft
Channel Slope 154 %
Critical Slope 0.00791  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 16W LV Blvd West 1/2 St 46+66_100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 154 %
Normal Depth 0.33 ft
Discharge 260 ft¥s

Cross Section Image
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1.40
1.20
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Worksheet for Cross Section 17S LV Blvd West 1/2 St 47+11 100

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.0, 0.70)

Options

Lurrent Kougnness vveigntea
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

Manning Formula

Normal Depth

1.15

%

8.00 ft¥s
Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+35.0 0.52
Ending Station Roughness Coefficient
(0+35.0, 0.52) 0.016
Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method
044 ft
0.00t0 0.70 ft
287 ft2
1943 ft
0.15 ft
18.94 ft

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]

11/20/2019 10:31:50 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 17S LV Blvd West 1/2 St 47+11 100

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Supercritical

0.44
0.47
0.00701
2.79
0.12
0.56
1.26

0.00
0.00

0.00

0.00
Infinity
Infinity

0.44

0.47

1.15

0.00701

ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
%
ft/ft
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Cross Section for Cross Section 17S LV Blvd West 1/2 St 47+11 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 115 %
Normal Depth 044 ft
Discharge 8.00 ft¥s

Cross Section Image
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Worksheet for Cross Section 01E_ LV Blvd East 1/2 St 13+51 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.57 %
Discharge 200 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+77.0 1.50
0+77.0 2.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+77.0, 2.00) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.35 ft
Elevation Range 0.00 to 2.00 ft
Flow Area 121 ft2
Wetted Perimeter 10.68 ft
Hydraulic Radius 0.11 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:28:53 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Cross Section 01E_ LV Blvd East 1/2 St 13+51 100

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

10.29
0.35
0.33

0.00818
1.65
0.04
0.39
0.85

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.35

0.33

0.57

0.00818

ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
%
ft/ft
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Cross Section for Cross Section O1E_LV Blvd East 1/2 St 13+51 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.57 %
Normal Depth 0.35 ft
Discharge 200 ft¥s

Cross Section Image
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Worksheet for Cross Section 02E_ LV Blvd East 1/2 St 14+50 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 056 %
Discharge 200 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+86.5 1.58
0+86.5 2.08

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+86.5, 2.08) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.35 ft
Elevation Range 0.00 to 2.08 ft
Flow Area 124 ft2
Wetted Perimeter 11.21 ft
Hydraulic Radius 0.11 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 02E_ LV Blvd East 1/2 St 14+50 100

Results

Top Width 10.82 ft
Normal Depth 0.35 ft
Critical Depth 0.33 ft
Critical Slope 0.00824 ft/ft
Velocity 1.61 ft/s
Velocity Head 0.04 ft
Specific Energy 0.39 ft
Froude Number 0.84

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.35 ft
Critical Depth 0.33 ft
Channel Slope 056 %
Critical Slope 0.00824  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:31:50 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 02E LV Blvd East 1/2 St 14+50 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 056 %
Normal Depth 0.35 ft
Discharge 200 ft¥s

Cross Section Image
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Worksheet for Cross Section 03E_LV Blvd East 1/2 St 19+09 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Discharge 5.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 1.43
0+20.0 0.83
0+20.5 0.83
0+20.5 0.33
0+27.5 0.17
0+27.5 0.00
0+32.5 0.00
0+32.5 0.17
0+34.0 0.31
0+94.0 1.45

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 1.43) (0+94.0, 1.45) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.30 ft
Elevation Range 0.00 to 1.45 ft
Flow Area 1.97 ft2

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 03E_LV Blvd East 1/2 St 19+09 100

Results

Wetted Perimeter 1249 ft
Hydraulic Radius 0.16 ft
Top Width 1214 ft
Normal Depth 0.30 ft
Critical Depth 0.32 ft
Critical Slope 0.00706  ft/ft
Velocity 253 ft/s
Velocity Head 0.10 ft
Specific Energy 0.40 ft
Froude Number 1.1

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.30 ft
Critical Depth 0.32 ft
Channel Slope 0.87 %
Critical Slope 0.00706  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 03E LV Blvd East 1/2 St 19+09 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 087 %
Normal Depth 0.30 ft
Discharge 5.00 ft¥s

Cross Section Image
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Worksheet for Cross Section 04E LV Blvd East 1/2 St 22+19 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.02 %
Discharge 9.30 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+65.5 1.28
0+65.5 1.78

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+65.5, 1.78) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 049 ft
Elevation Range 0.00 to 1.78 ft
Flow Area 3.15 ft?
Wetted Perimeter 1791 ft
Hydraulic Radius 0.18 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 04E LV Blvd East 1/2 St 22+19 100

Results

Top Width 17.37 ft
Normal Depth 049 ft
Critical Depth 0.52 ft
Critical Slope 0.00679 ft/ft
Velocity 295 ft/s
Velocity Head 0.14 ft
Specific Energy 0.62 ft
Froude Number 1.22

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 049 ft
Critical Depth 0.52 ft
Channel Slope 1.02 %
Critical Slope 0.00679 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:28:54 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 04E LV Blvd East 1/2 St 22+19 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.02 %
Normal Depth 049 ft
Discharge 9.30 ft¥s

Cross Section Image
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Worksheet for Cross Section O05E_LV Blvd East 1/2 St 24+01 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 112 %
Discharge 0.50 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+51.0 0.99
0+51.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+51.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.22 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 0.30 ft2
Wetted Perimeter 435 ft
Hydraulic Radius 0.07 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section O05E_LV Blvd East 1/2 St 24+01 100

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Supercritical

4.08
0.22
0.23
0.00962
1.66
0.04
0.26
1.08

0.00
0.00

0.00

0.00
Infinity
Infinity

0.22

0.23

1.12

0.00962

ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
%
ft/ft
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Cross Section for Cross Section O5E LV Blvd East 1/2 St 24+01 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 112 %
Normal Depth 0.22 ft
Discharge 0.50 ft¥s

Cross Section Image
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Worksheet for Cross Section 06E_LV Blvd East 1/2 St 26+11 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 061 %
Discharge 3.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+51.0 1.22
0+51.0 1.72

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+51.0, 1.72) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 040 ft
Elevation Range 0.00 to 1.72 ft
Flow Area 163 ft2
Wetted Perimeter 10.92 ft
Hydraulic Radius 0.14 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 06E_LV Blvd East 1/2 St 26+11 100

Results

Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Subcritical

10.47
0.40
0.39

0.00759
1.96
0.06
0.46
0.90

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.39

0.61

0.00759

ft
ft
ft
f/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
%
ft/ft
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Cross Section for Cross Section 06E LV Blvd East 1/2 St 26+11 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 061 %
Normal Depth 040 ft
Discharge 3.00 ft¥s

Cross Section Image
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Worksheet for Cross Section 07E_LV Blvd East 1/2 St 30+57 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.07 %
Discharge 250 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+51.0 0.99
0+51.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+51.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.34 1t
Elevation Range 0.00 to 1.49 ft
Flow Area 114  ft2
Wetted Perimeter 10.40 ft
Hydraulic Radius 0.11 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section O07E_LV Blvd East 1/2 St 30+57 100

Results

Top Width 10.01 ft
Normal Depth 0.34 ft
Critical Depth 0.35 ft
Critical Slope 0.00796  ft/ft
Velocity 220 ft/s
Velocity Head 0.08 ft
Specific Energy 042 ft
Froude Number 1.15

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.34 ft
Critical Depth 0.35 ft
Channel Slope 1.07 %
Critical Slope 0.00796  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section O07E_LV Blvd East 1/2 St_30+57 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.07 %
Normal Depth 0.34 ft
Discharge 250 ft¥s

Cross Section Image

1.60
1.40

1.20

1.00
.«-/

0.80
0.60 ™ //
0.40 7/

0.20

Elevation

0.00

-0.20

0+00 0+10 O+20 O0+30 O+40 O+50
Station

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 11:02:25 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Cross Section 08E_LV Blvd East 1/2 St 32+58 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Discharge 3.60 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.70
0+10.0 0.50
0+10.5 0.50
0+10.5 0.00
0+12.0 0.13
0+12.0 0.17
0+50.0 0.56
0+50.0 1.06

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.70) (0+50.0, 1.06) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.35 ft
Elevation Range 0.00 to 1.06 ft
Flow Area 2.04 {2
Wetted Perimeter 19.56 ft
Hydraulic Radius 0.10 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 08E_LV Blvd East 1/2 St 32+58 100

Results

Top Width 19.16 ft
Normal Depth 0.35 ft
Critical Depth 0.35 ft
Critical Slope 0.00814 ft/ft
Velocity 1.76 ft/s
Velocity Head 0.05 ft
Specific Energy 0.40 ft
Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.35 ft
Critical Depth 0.35 ft
Channel Slope 0.73 %
Critical Slope 0.00814 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 08E LV Blvd East 1/2 St_32+58 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 073 %
Normal Depth 0.35 ft
Discharge 3.60 ft¥s

Cross Section Image
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Worksheet for Cross Section 09E_LV Blvd East 1/2 St 40+13 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Discharge 520 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.90
0+20.0 0.50
0+20.5 0.50
0+20.5 0.00
0+22.0 0.13
0+22.0 0.17
0+63.0 0.99
0+63.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.90) (0+63.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.34 1t
Elevation Range 0.00 to 1.49 ft
Flow Area 1.10 ft2
Wetted Perimeter 10.23 ft
Hydraulic Radius 0.11 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 09E_LV Blvd East 1/2 St 40+13 100

Results

Top Width 9.85 ft
Normal Depth 0.34 ft
Critical Depth 0.44 ft
Critical Slope 0.00722 ft/ft
Velocity 471 ftls
Velocity Head 0.34 ft
Specific Energy 0.68 ft
Froude Number 248

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.34 ft
Critical Depth 0.44 ft
Channel Slope 497 %
Critical Slope 0.00722 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:30:29 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Cross Section 09E LV Blvd East 1/2 St 40+13 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Normal Depth 0.34 ft
Discharge 520 ft¥s

Cross Section Image
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Worksheet for Cross Section 10E_LV Blvd East 1/2 St 41+57 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Discharge 4.70 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.90
0+20.0 0.50
0+20.5 0.50
0+20.5 0.00
0+22.0 0.13
0+22.0 0.17
0+63.0 0.99
0+63.0 1.49

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.90) (0+63.0, 1.49) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.33 ft
Elevation Range 0.00 to 1.49 ft
Flow Area 1.02 ft2
Wetted Perimeter 9.80 ft
Hydraulic Radius 0.10 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 10E_LV Blvd East 1/2 St 41+57 100

Results

Top Width 943 ft
Normal Depth 0.33 ft
Critical Depth 042 ft
Critical Slope 0.00732 ft/ft
Velocity 459 fi/s
Velocity Head 0.33 ft
Specific Energy 0.66 ft
Froude Number 2.46

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.33 ft
Critical Depth 042 ft
Channel Slope 497 %
Critical Slope 0.00732 ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 10E_LV Blvd East 1/2 St 41+57 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 497 %
Normal Depth 0.33 ft
Discharge 4.70 ft¥/s

Cross Section Image
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Worksheet for Cross Section 11E_LV Blvd East 1/2 St 46+88 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 146 %
Discharge 7.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.0 0.66
0+08.0 0.50
0+08.5 0.50
0+08.5 0.00
0+10.0 0.13
0+10.0 0.17
0+61.0 1.19
0+61.0 1.69

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.0, 0.66) (0+61.0, 1.69) 0.016
Options
current Kougnhness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 043 ft
Elevation Range 0.00 to 1.69 ft
Flow Area 222 ft2
Wetted Perimeter 14.92  ft
Hydraulic Radius 0.15 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Cross Section 11E_LV Blvd East 1/2 St 46+88 100

Results

Top Width 14.44 ft
Normal Depth 043 ft
Critical Depth 0.48 ft
Critical Slope 0.00694  ft/ft
Velocity 3.15 ft/s
Velocity Head 0.15 ft
Specific Energy 0.58 ft
Froude Number 1.42

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 043 ft
Critical Depth 048 ft
Channel Slope 146 %
Critical Slope 0.00694  ft/ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for Cross Section 11E_ LV Blvd East 1/2 St 46+88 100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 146 %
Normal Depth 043 1t
Discharge 7.00 ft¥s

Cross Section Image
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B.4 Drop Inlet Calculations

¢ B.4.1 - 10-Year Drop Inlet Calculations
® B.4.2 - 25-Year Drop Inlet Calculations
¢ B.4.3 - 100-Year Drop Inlet Calculations



B.4.1 10-Year Drop Inlet Calculations




Worksheet for DIO1W_20.0-ft Type DM2_St “"SD" 12+30

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

24.00
0.93
1.50
8.33
3.88

0.016
5.00
2.00
1.50

17.50

P-50 mm (P-1-7/8")

50.00
19.50

93.94
22.55
1.45
15.78
0.68
4.88
0.07
0.48
4.92
25.03
1.00
0.68
0.25
0.09952
8.75
0.40
26.74

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DIO3W_SUMP_20-ft Type DM2_St "SD" 14+95

Project Description

Solve For Spread

Input Data

Discharge 9.50 ft¥/s
Gutter Width 150 ft
Gutter Cross Slope 833 %
Road Cross Slope 295 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 150 ft
Grate Length 17.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 19.50 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 543 ft
Depth 0.24 1t
Gutter Depression 0.08 ft
Total Depression 0.50 ft
Open Grate Area 11.81 ft2
Active Grate Weir Length 19.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:08:13 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DIOSW_SUMP_10-ft Type DM2_St "SD" 20+85

Project Description

Solve For Spread

Input Data

Discharge 4.00 ft¥/s
Gutter Width 1.50 ft
Gutter Cross Slope 833 %
Road Cross Slope 219 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 750 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 9.50 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 5.06 ft
Depth 0.20 ft
Gutter Depression 0.09 1t
Total Depression 051 ft
Open Grate Area 506 ft?
Active Grate Weir Length 9.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:08:14 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DIO6S_20.0-ft Type DM2_St "BR" 54+40

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

12.00
0.52
1.50
8.33
1.18

0.016
5.00
2.00
1.50

17.50

P-50 mm (P-1-7/8")

50.00
19.50

94.59
11.35
0.65
28.39
0.44
4.84
0.1
0.52
248
25.03
1.00
0.69
0.17
0.05577
8.75
0.45
23.76

ft¥/s
%
ft

%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft

11/20/2019 10:15:46 AM

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

2



Worksheet for DIO7N_5-ft Type DM2_St "BR" 54+27

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

1.00
0.97
1.50
8.33
1.42
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

100.00
1.00
0.00
7.81
0.21
0.51
0.10
0.52
1.96
6.35
1.00
0.05
0.61

0.17350
1.25
0.64
5.1

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s

ft/ft

ft
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Worksheet for DIO9W_7.5-ft Type

DM2_St "SD" 25+86

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

5.20
0.86
1.50
8.33
2.00
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
7.00

83.18
4.33
0.87

13.33
0.36
1.85
0.09
0.51
2.82
6.35
1.00
0.03
0.34

0.10572
1.25
0.43

13.25

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DI1OW_SUMP_17.5-ft Type DM2_St "SD" 29+72

Project Description

Solve For Spread

Input Data

Discharge 6.40 ft¥/s
Gutter Width 150 ft
Gutter Cross Slope 833 %
Road Cross Slope 209 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 150 ft
Grate Length 15.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 17.00 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 524 ft
Depth 0.20 ft
Gutter Depression 0.09 ft
Total Depression 0.51 ft
Open Grate Area 10.13 ft2
Active Grate Weir Length 16.50 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:08:15 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DI11N_5-ft Type DM2_St "SD" 30+44

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

2.00
1.43
1.50
8.33
3.28
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

95.08
1.90
0.10
5.96
0.27
0.64
0.08
0.49
3.13
6.35
1.00
0.04
0.62

0.18605
1.25
0.44
7.36

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DI11W_10-ft Type DM2_St "SD" 32+24

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

4.50
1.43
1.50
8.33
2.00
0.016
5.00
2.00
1.50
7.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
9.50

89.79
4.04
0.46

11.33
0.32
1.36
0.09
0.51
3.32

11.14
1.00
0.24
0.39

0.12088
3.75
0.43

13.40

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DI13N_10.0-ft Type DM2_St "SD" 37+59

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

4.00
2.82
1.50
8.33
2.00
0.016
5.00
2.00
1.50
7.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
9.50

90.18
3.61
0.39
9.36
0.28
0.95
0.09
0.51
4.23

11.14
1.00
0.17
0.47

0.14138
3.75
0.40

14.24

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DI14W_20.0-ft Type DM2_St "L" 43+29

Project Description

Solve For Efficiency

Input Data

Discharge 1250 ft¥/s
Slope 445 9%
Gutter Width 1.50 ft
Gultter Cross Slope 8.33 %
Road Cross Slope 200 %
Roughness Coefficient 0.016

Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 17.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 19.50 ft
Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 86.199 %
Intercepted Flow 10.77 ft¥/s
Bypass Flow 1.73 ft3/s
Spread 13.62 ft
Depth 0.37 ft
Flow Area 193 ft2
Gutter Depression 0.09 ft
Total Depression 0.51 ft
Velocity 6.49 fi/s
Splash Over Velocity 25.03 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.40
Grate Flow Ratio 0.33
Equivalent Cross Slope 0.10381  ft/ft
Active Grate Length 8.75 ft
Length Factor 0.34

Total Interception Length 31.71  ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:16:55 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DI15SW_20.0-ft Type DM2_St "L" 45+45

Project Description

Solve For Efficiency

Input Data

Discharge 2.80 ft¥s
Slope 1.52 9%
Gutter Width 1.50 ft
Gultter Cross Slope 8.33 %
Road Cross Slope 200 %
Roughness Coefficient 0.016

Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 17.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 19.50 ft
Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 100.00 9%
Intercepted Flow 280 ft¥s
Bypass Flow 0.00 ft3¥/s
Spread 917 ft
Depth 0.28 ft
Flow Area 0.91 ft2
Gutter Depression 0.09 ft
Total Depression 0.51 ft
Velocity 3.07 fi/s
Splash Over Velocity 25.03 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.72
Grate Flow Ratio 0.48
Equivalent Cross Slope 0.14372  ft/ft
Active Grate Length 8.75 ft
Length Factor 1.07

Total Interception Length 10.08 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for DI17S_10-ft Type DM2_St "L" 47+11

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

4.00
1.15
1.50
8.33
1.50
0.016
5.00
2.00
1.50
7.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
9.50

89.98
3.60
0.40

13.50
0.30
1.44
0.10
0.52
277

11.14
1.00
0.25
0.36

0.10756
3.75
0.45

12.82

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DIO1E_5-ft Type DM2_St "L" 13+51

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency

Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor

Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

1.00
0.57
1.50
8.33
2.04
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

100.00
1.00
0.00
712
0.24
0.59
0.09
0.51
1.70
6.35
1.00
0.08
0.60

0.17387
1.25
0.75
4.35
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Worksheet for DIO2E_SUMP_5-ft Type DM2_St "L" 14+50

Project Description

Solve For Spread

Input Data

Discharge 0.50 ft¥/s
Gutter Width 1.50 ft
Gutter Cross Slope 833 %
Road Cross Slope 189 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 250 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 450 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 148 ft
Depth 0.02 ft
Gutter Depression 0.10 1t
Total Depression 051 ft
Open Grate Area 169 ft?
Active Grate Weir Length 4.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for DIO3E 5x4 NDOT Type 2_St "L" 19+09

Project Description

Solve For Efficiency

Input Data

Roughness Coefficient 0.016
Slope 0.87 %
Left Side Slope 9.00 %
Right Side Slope 235 9%
Bottom Width 5.00 ft
Discharge 250 ft¥s
Grate Width 5.00 ft
Grate Length 4.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Options

Grate Flow Option Exclude None

Results

Efficiency 68.17 %
Intercepted Flow 1.70 ft¥s
Bypass Flow 0.80 ft¥s
Flow Area 132 ft2
Wetted Perimeter 1292 ft
Top Width 1291 ft
Velocity 1.89 ft/s
Splash Over Velocity 8.13 fi/s
Frontal Flow Factor 1.00

Side Flow Factor 0.28
Grate Flow Ratio 0.56
Active Grate Length 2.00 ft
Critical Depth 0.15 ft
Critical Slope 0.00793  ft/ft
Froude Number 1.04

Flow Type Supercritical

Specific Energy 0.20 ft
Velocity Head 0.06 ft
Depth 0.15 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:08:12 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DIO4E_SUMP_10-ft Type DM2_St "L" 22+19

Project Description

Solve For Spread

Input Data

Discharge 2.80 ft¥s
Gutter Width 1.50 ft
Gutter Cross Slope 833 %
Road Cross Slope 200 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 750 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 9.50 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 1.98 ft
Depth 0.16 ft
Gutter Depression 0.09 1t
Total Depression 051 ft
Open Grate Area 506 ft?
Active Grate Weir Length 9.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:08:14 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DIOSE_5-ft Type DM2_St "L" 24+01

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

0.50
1.12
1.50
8.33
1.91
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

100.00
0.50
0.00
4.27
0.18
0.25
0.10
0.51
2.03
6.35
1.00
0.06
0.85

0.23673
1.25
0.98
3.31

ft¥/s
%

%
%

ft/s
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Worksheet for DIOGE_5-ft Type DM2_St "L" 26+11

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

2.00
0.61
1.50
8.33
2.57
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

94.28
1.89
0.1
8.28
0.30
0.95
0.09
0.50
212
6.35
1.00
0.07
0.50

0.15124
1.25
0.50
6.46

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
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Worksheet for DIO7E_5-ft Type DM2_St "L" 30+57

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

1.50
1.07
1.50
8.33
2.00
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

97.19
1.46
0.04
7.51
0.25
0.64
0.09
0.51
2.36
6.35
1.00
0.05
0.58

0.16766
1.25
0.51
6.37

ft¥/s
%
ft

%
%
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%
ft
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Worksheet for DIOSE_5-ft Type DM2_St "L" 32+58

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

1.60
0.73
1.50
8.33
1.02
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

90.93
1.45
0.15

12.80
0.24
0.92
0.1
0.53
1.74
6.35
1.00
0.04
0.43

0.12259
1.25
0.46
7.04

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
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Worksheet for DIO9E_5-ft Type DM2_St "L" 40+13

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

2.20
4.97
1.50
8.33
2.00
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

90.95
2.00
0.20
6.26
0.22
0.46
0.09
0.51
4.76
6.35
1.00
0.01
0.67

0.19076
1.25
0.30

10.97

ft¥/s
%
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%
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ft
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Worksheet for DI10E_5-ft Type DM2_St "L" 41+57

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

1.20
4.97
1.50
8.33
2.00
0.016
5.00
2.00
1.50
2.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
4.50

99.88
1.20
0.00
4.51
0.19
0.27
0.09
0.51
4.37
6.35
1.00
0.02
0.82

0.22987
1.25
0.43
7.60

ft¥/s
%
ft

%
%

ft
ft
ft

%
ft

%
ft¥/s
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ft
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Worksheet for DI11E_20.0-ft Type DM2_St "L" 46+88

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

P-50 mm (P-1-7/8")

Use Both

Exclude None

1.00
1.46
1.50
8.33
2.00
0.016
5.00
2.00
1.50
17.50

50.00
19.50

100.00
1.00
0.00
5.72
0.21
0.40
0.09
0.51
2.51

25.03
1.00
0.79
0.71

0.20195
8.75
2.04
5.27

ft¥/s
%
ft

%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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B.4.2 25-Year Drop Inlet Calculations




Worksheet for DI0O4S_SUMP_5x6 NDOT Type 2B_St "SD" 15+82_25YR

Project Description

Solve For Spread

Input Data

Discharge 250 ft¥s
Gutter Width 0.00 ft
Gultter Cross Slope 0.00 %
Road Cross Slope 219 %
Grate Width 5.00 ft
Grate Length 6.00 ft
Local Depression 0.00 in
Local Depression Width 0.00 1t
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Results

Spread 11.99 ft
Depth 0.26 ft
Gutter Depression 0.00 ft
Total Depression 0.00 ft
Open Grate Area 13.50 ft?
Active Grate Weir Length 11.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:08:12 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



B.4.3 100-Year Drop Inlet Calculations




Worksheet for DIO3W_SUMP_20.0-ft Type DM2_St "SD" 14+95 100

Project Description

Solve For Spread

Input Data

Discharge 40.00 ft3¥/s
Gutter Width 150 ft
Gutter Cross Slope 833 %
Road Cross Slope 295 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 150 ft
Grate Length 17.50 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 19.50 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 17.88 ft
Depth 0.61 ft
Gutter Depression 0.08 ft
Total Depression 0.50 ft
Open Grate Area 11.81 ft2
Active Grate Weir Length 19.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for DI0O4S_SUMP_5x6 NDOT TYPE 2B_St "SD" 15+82_100

Project Description

Solve For Spread

Input Data

Discharge 3.50 ft¥s
Gutter Width 0.00 ft
Gultter Cross Slope 0.00 %
Road Cross Slope 219 %
Grate Width 5.00 ft
Grate Length 6.00 ft
Local Depression 0.00 in
Local Depression Width 0.00 1t
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Results

Spread 14.06 ft
Depth 0.31 ft
Gutter Depression 0.00 ft
Total Depression 0.00 ft
Open Grate Area 13.50 ft?
Active Grate Weir Length 11.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:35:08 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DIOSW_SUMP_10-ft Type DM2_St "SD"20+85_100

Project Description

Solve For Spread

Input Data

Discharge 9.00 ft¥s
Gutter Width 1.50 ft
Gutter Cross Slope 833 %
Road Cross Slope 219 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 750 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 9.50 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 11.62 ft
Depth 0.35 ft
Gutter Depression 0.09 1t
Total Depression 051 ft
Open Grate Area 506 ft?
Active Grate Weir Length 9.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:35:09 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DI1OW_SUMP_17.5-ft Type DM2_St "SD" 29+72_100

Project Description

Solve For Spread

Input Data

Discharge 32.90 ft¥/s
Gutter Width 150 ft
Gutter Cross Slope 833 %
Road Cross Slope 209 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 150 ft
Grate Length 15.00 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 17.00 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 23.38 ft
Depth 0.58 ft
Gutter Depression 0.09 ft
Total Depression 0.51 ft
Open Grate Area 10.13 ft2
Active Grate Weir Length 16.50 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:35:08 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DI14W_20.0-ft Type DM2_St "L" 43+29_100

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

37.40
4.45
1.50
8.33
2.00

0.016
5.00
2.00
1.50

17.50

P-50 mm (P-1-7/8")

50.00
19.50

63.94
23.91
13.49
20.92
0.51
4.45
0.09
0.51
8.41
25.03
1.00
0.30
0.21
0.07360
8.75
0.17
61.76

ft¥/s
%
ft
%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DI15W_20.0-ft Type DM2_St “L" 45+45_100

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

15.50
1.52
1.50
8.33
2.00

0.016
5.00
2.00
1.50

17.50

P-50 mm (P-1-7/8")

50.00
19.50

89.85
13.93
1.57
18.32
0.46
3.43
0.09
0.51
4.52
25.03
1.00
0.56
0.24
0.08163
8.75
0.37
29.04

ft¥/s
%
ft

%
%

ft
ft
ft

%
ft

%
ft¥/s
ft¥/s
ft

ft
ft2
ft

ft
ft/s
ft/s

ft/ft
ft

ft
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Worksheet for DI16W_20.0-ft Type DM2_St "L" 46+66_100

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

P-50 mm (P-1-7/8")

Use Both

Exclude None

2.60
1.54
1.50
8.33
2.00
0.016
5.00
2.00
1.50
17.50

50.00
19.50

100.00
2.60
0.00
8.85
0.27
0.85
0.09
0.51
3.04

25.03
1.00
0.73
0.50

0.14777
8.75
1.1
9.65

ft¥/s
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ft
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%

ft
ft
ft
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ft
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Worksheet for DI17S_10.0-ft Type DM2_St "L" 47+11_100

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

8.00
1.15
1.50
8.33
1.50
0.016
5.00
2.00
1.50
7.50

P-50 mm (P-1-7/8")

Use Both

Exclude None

50.00
9.50

73.15
5.85
2.15

17.86
0.37
247
0.10
0.52
3.24

11.14
1.00
0.20
0.26

0.08363
3.75
0.29

19.94

ft¥/s
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ft
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%

ft
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ft
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ft
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ft
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Worksheet for DIO2ZE_ SUMP_5-ft Type DM2_St "L" 14+50 100

Project Description

Solve For Spread

Input Data

Discharge 2.00 ft¥s
Gutter Width 1.50 ft
Gutter Cross Slope 833 %
Road Cross Slope 189 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 250 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 450 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 4.37 ft
Depth 0.18 ft
Gutter Depression 0.10 1t
Total Depression 051 ft
Open Grate Area 169 ft?
Active Grate Weir Length 4.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:35:10 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DIO4E_SUMP_10-ft Type DM2_St "L" 22+19_100

Project Description

Solve For Spread

Input Data

Discharge 9.30 ft¥s
Gutter Width 1.50 ft
Gutter Cross Slope 833 %
Road Cross Slope 200 %
Local Depression 5.00 in
Local Depression Width 200 ft
Grate Width 1.50 ft
Grate Length 750 ft
Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %
Curb Opening Length 9.50 ft
Opening Height 0.50 ft
Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees
Options

Calculation Option Use Both

Results

Spread 12.99 ft
Depth 0.35 ft
Gutter Depression 0.09 1t
Total Depression 051 ft
Open Grate Area 506 ft?
Active Grate Weir Length 9.00 ft

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:35:10 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for DI11E_20.0-ft Type DM2_St "L" 46+88 100

Project Description

Solve For

Input Data

Discharge

Slope

Gutter Width

Gultter Cross Slope
Road Cross Slope
Roughness Coefficient
Local Depression
Local Depression Width
Grate Width

Grate Length

Grate Type

Clogging

Curb Opening Length

Options

Calculation Option

Grate Flow Option

Results

Efficiency
Intercepted Flow
Bypass Flow

Spread

Depth

Flow Area

Gutter Depression
Total Depression
Velocity

Splash Over Velocity
Frontal Flow Factor
Side Flow Factor
Grate Flow Ratio
Equivalent Cross Slope
Active Grate Length
Length Factor

Total Interception Length

Efficiency

P-50 mm (P-1-7/8")

Use Both

Exclude None

7.00
1.46
1.50
8.33
2.00
0.016
5.00
2.00
1.50
17.50

50.00
19.50

98.52
6.90
0.10

13.50
0.36
1.89
0.09
0.51
3.70

25.03
1.00
0.65
0.33

0.10459
8.75
0.61

17.71

ft¥/s
%

%
%

ft/s
ft/s

ft/ft

ft
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B.5 Lateral Storm Drain Calculations




Worksheet for DIO1W 30-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
8.79
25
22.50

0.73
1.19
2.85
0.42
2.27
1.61
29.1
0.00536
18.92
5.56
6.29
4.61
130.81
121.60
0.00301
SuperCiritical

0.00
0.00

0.00

0.00
0.00
29.14
Infinity

%
ft
ft¥/s

ft
ft?
ft
ft
ft
ft
%
f/ft
ft/s
ft
ft
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Worksheet for DIO3W 30-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
11.00

25
40.00

0.93
1.66
3.28
0.51
242
2.13
37.2
0.00893
24.09
9.02
9.95
5.12
146.33
136.03
0.00951
SuperCiritical

0.00
0.00

0.00

0.00
0.00
37.16
Infinity

%
ft
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ft
ft?
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ft
ft
ft
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Worksheet for DI04S 18-in_100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
7.98
1.5
3.50

0.35
0.31
1.51
0.21
1.27
0.71
23.2
0.00526
11.26
1.97
2.32
4.01
31.92
29.67
0.00111
SuperCritical

0.00
0.00

0.00

0.00
0.00
23.20
Infinity

%
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ft¥/s
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ft?
ft
ft
ft
ft
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ft
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Worksheet for DIOSW 18-in 100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.015
10.33
1.5
9.00

0.57
0.62
2.00
0.31
1.46
1.16
38.1
0.01096
14.56
3.30
3.87
3.94
31.47
29.26
0.00977
SuperCiritical

0.00
0.00

0.00

0.00
0.00
38.08
Infinity
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ft
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ft?
ft
ft
ft
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Worksheet for DIO6S 24-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.015
6.10
20
11.30

0.66
0.90
244
0.37
1.88
1.21
329
0.00725
12.57
2.46
3.1
3.20
52.09
48.42
0.00332
SuperCiritical

0.00
0.00

0.00

0.00
0.00
32.86
Infinity
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ft
ft¥/s
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ft
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Worksheet for DIO7N _18-in

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 918 %
Diameter 1.5 ft
Discharge 1.00 ft¥s
Results

Normal Depth 0.18 ft
Flow Area 0.12 ft?
Wetted Perimeter 1.07 ft
Hydraulic Radius 0.11 ft
Top Width 0.98 ft
Critical Depth 0.37 ft
Percent Full 122 %
Critical Slope 0.00493 ft/ft
Velocity 8.15 ft/s
Velocity Head 1.03 ft
Specific Energy 1.22 ft
Froude Number 4.07
Maximum Discharge 34.23 ft¥/s
Discharge Full 31.82 ft¥/s
Slope Full 0.00009  ft/ft
Flow Type SuperCiritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 1217 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/21/2019 9:53:51 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for MH-108A_24-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
443
20
12.30

0.69
0.97
2.52
0.38
1.90
1.26
34.7
0.00565
12.71
2.51
3.21
3.14
51.22
47.61
0.00296
SuperCiritical

0.00
0.00

0.00

0.00
0.00
34.67
Infinity
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Worksheet for DIO9W 18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
10.00
1.5
4.30

0.36
0.33
1.55
0.21
1.29
0.80
24.3
0.00551
12.96
2.61
2.97
4.50
35.73
33.22
0.00168
SuperCiritical

0.00
0.00

0.00

0.00
0.00
24.30
Infinity

%
ft
ft¥/s

ft
ft?
ft
ft
ft
ft
%
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ft/s
ft
ft

ft¥/s
ft¥/s
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Worksheet for DI1TOW 18-in 100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
11.00

1.5
32.90

1.16
147
3.23
0.45
1.26
1.50
77.4
0.09368
2242
7.81
8.97
3.66
37.47
34.84
0.09811
SuperCiritical

0.00
0.00

0.00

0.00
0.00
77.38
Infinity
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ft
ft
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ft
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Worksheet for DI11N_18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
12.39
1.5
1.90

0.23
0.17
1.21
0.14
1.08
0.52
15.4
0.00493
10.99
1.88
2.1
4.85
39.77
36.97
0.00033
SuperCiritical

0.00
0.00

0.00

0.00
0.00
15.41
Infinity

%
ft
ft¥/s

ft
ft?
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ft
ft
ft
%
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ft
ft

ft¥/s
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ft/ft
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Worksheet for DI1T1W _18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
8.84
1.5
4.00

0.36
0.33
1.54
0.21
1.28
0.77
24.2
0.00542
12.14
2.29
2.65
4.23
33.59
31.23
0.00145
SuperCiritical

0.00
0.00

0.00

0.00
0.00
24.17
Infinity

%
ft
ft¥/s

ft
ft?
ft
ft
ft
ft
%
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ft
ft
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ft/ft
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Worksheet for DI13N _18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
19.03
1.5
3.60

0.28
0.23
1.35
0.17
1.18
0.72
19.0
0.00529
15.43
3.70
3.99
6.11
49.29
45.82
0.00117
SuperCiritical

0.00
0.00

0.00

0.00
0.00
18.97
Infinity

%
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ft¥/s
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ft?
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ft
ft
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Worksheet for DI14W 30-in 100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
7.54
25
23.90

0.78
1.31
2.97
0.44
2.32
1.66
31.3
0.00554
18.22
5.16
5.94
427
121.15
112.62
0.00340
SuperCiritical

0.00
0.00

0.00

0.00
0.00
31.27
Infinity

%
ft
ft¥/s

ft
ft?
ft
ft
ft
ft
%
f/ft
ft/s
ft
ft

ft¥/s
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ft/ft
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Worksheet for DI15W 24-in 100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
6.00
20
13.90

0.68
0.95
2.50
0.38
1.90
1.34
34.1
0.00602
14.68
3.35
4.03
3.66
59.61
55.41
0.00378
SuperCiritical

0.00
0.00

0.00

0.00
0.00
34.14
Infinity
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Worksheet for DI16W 30-in 100

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Average End Depth Over Rise

Normal Depth Over Rise

Downstream Velocity

0.013
6.01
25
2.60

0.28
0.30
1.70
0.17
1.57
0.53
1.1
0.00422
8.76
1.19
1.47
3.55
108.16
100.55
0.00004

0.00
0.00

0.00

0.00
0.00
11.08
Infinity

%
ft
ft¥/s
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ft?
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ft
ft
ft
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Worksheet for DI17S 18-in_100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
20.10
1.5
6.17

0.37
0.33
1.55
0.22
1.29
0.96
244
0.00630
18.43
5.28
5.65
6.38
50.66
47.09
0.00345
SuperCiritical

0.00
0.00

0.00

0.00
0.00
24.45
Infinity
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Worksheet for DIO1E_18-in

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 632 %
Diameter 1.5 ft
Discharge 1.00 ft¥s
Results

Normal Depth 0.20 ft
Flow Area 0.14 ft2
Wetted Perimeter 112 ft
Hydraulic Radius 0.12 ft
Top Width 1.02 ft
Critical Depth 0.37 ft
Percent Full 133 %
Critical Slope 0.00493 ft/ft
Velocity 717 ftis
Velocity Head 0.80 ft
Specific Energy 1.00 ft
Froude Number 3.42
Maximum Discharge 28.41 ft¥/s
Discharge Full 26.41 ft¥/s
Slope Full 0.00009  ft/ft
Flow Type SuperCiritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 1329 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:37:32 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DIO2E 18-in_100

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description

Profile Headloss

Average End Depth Over Rise

Normal Depth Over Rise

Downstream Velocity

0.013
5.18
1.5
2.00

0.29
0.24
1.37
0.18
1.19
0.53
19.6
0.00495
8.21
1.05
1.34
3.20
25.72
23.91
0.00036

0.00
0.00

0.00

0.00
0.00
19.55
Infinity
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ft
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Worksheet for DIO3E 18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
15.59
1.5
1.70

0.21
0.15
1.14
0.13
1.04
0.49
13.8
0.00491
11.53
2.07
2.27
5.38
44.61
41.47
0.00026
SuperCiritical

0.00
0.00

0.00

0.00
0.00
13.81
Infinity
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ft¥/s

ft
ft?
ft
ft
ft
ft
%
f/ft
ft/s
ft
ft

ft¥/s
ft¥/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

11/20/2019 10:37:33 AM

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for DIO4E 18-in_100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
5.00
1.5
9.30

0.66
0.74
217
0.34
1.49
1.18
437
0.00851
12.51
243
3.09
3.12
25.27
23.49
0.00784
SuperCiritical

0.00
0.00

0.00

0.00
0.00
43.74
Infinity
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Worksheet for DIOSE 18-in

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 6.02 %
Diameter 1.5 ft
Discharge 0.50 ft¥s
Results

Normal Depth 0.14 ft
Flow Area 0.09 ft
Wetted Perimeter 0.95 ft
Hydraulic Radius 0.09 ft
Top Width 0.89 ft
Critical Depth 0.26 ft
Percent Full 97 %
Critical Slope 0.00514  ft/ft
Velocity 572 ft/s
Velocity Head 0.51 ft
Specific Energy 0.65 ft
Froude Number 3.21
Maximum Discharge 27.72 ft¥/s
Discharge Full 25.77 ft¥/s
Slope Full 0.00002  ft/ft
Flow Type SuperCiritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 9.66 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:37:34 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DIO6E_18-in

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 8.40 %
Diameter 1.5 ft
Discharge 1.80 ft¥/s
Results

Normal Depth 0.25 ft
Flow Area 0.19 ft?
Wetted Perimeter 125 ft
Hydraulic Radius 0.15 ft
Top Width 111 ft
Critical Depth 0.51 ft
Percent Full 16.5 %
Critical Slope 0.00491  ft/ft
Velocity 943 ft/s
Velocity Head 1.38 ft
Specific Energy 1.63 ft
Froude Number 4.02
Maximum Discharge 32.75 ft¥/s
Discharge Full 3044 ft¥/s
Slope Full 0.00029  ft/ft
Flow Type SuperCiritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 16.50 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:37:35 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DIO7E_18-in

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 865 %
Diameter 1.5 ft
Discharge 140 ft¥/s
Results

Normal Depth 0.22 ft
Flow Area 0.16 ft
Wetted Perimeter 117 ft
Hydraulic Radius 0.14 ft
Top Width 1.06 ft
Critical Depth 044 ft
Percent Full 145 %
Critical Slope 0.00490 ft/ft
Velocity 8.85 ft/s
Velocity Head 1.22 ft
Specific Energy 143 ft
Froude Number 4.03
Maximum Discharge 33.23 ft¥/s
Discharge Full 30.89 ft¥/s
Slope Full 0.00018  ft/ft
Flow Type SuperCiritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 1450 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:39:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DIOS8E 18-in

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 850 %
Diameter 1.5 ft
Discharge 140 ft¥/s
Results

Normal Depth 0.22 ft
Flow Area 0.16 ft
Wetted Perimeter 117 ft
Hydraulic Radius 0.14 ft
Top Width 1.06 ft
Critical Depth 044 ft
Percent Full 146 %
Critical Slope 0.00489 ft/ft
Velocity 8.79 ft/s
Velocity Head 1.20 ft
Specific Energy 142 ft
Froude Number 4.00
Maximum Discharge 32.94 ft¥/s
Discharge Full 30.62 ft¥/s
Slope Full 0.00018  ft/ft
Flow Type SuperCiritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Normal Depth Over Rise 1456 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
11/20/2019 10:39:25 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for DIO9E 18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
14.56
1.5
2.00

0.23
0.17
1.20
0.14
1.08
0.53
15.2
0.00494
11.81
217
2.40
5.25
43.11
40.08
0.00036
SuperCiritical

0.00
0.00

0.00

0.00
0.00
15.19
Infinity
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Worksheet for DI10OE_18-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
13.25
1.5
1.20

0.18
0.12
1.07
0.11
0.98
0.41
12.2
0.00490
9.79
1.49
1.67
4.88
41.13
38.23
0.00013
SuperCiritical

0.00
0.00

0.00

0.00
0.00
12.16
Infinity
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Worksheet for DI11E_30-in_100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
11.19
25
6.90

0.38
0.47
2.01
0.24
1.80
0.87
15.3
0.00416
14.59
3.31
3.69
5.01
147.59
137.20
0.00028
SuperCiritical

0.00
0.00

0.00

0.00
0.00
15.25
Infinity

%
ft
ft¥/s

ft
ft?
ft
ft
ft
ft
%
f/ft
ft/s
ft
ft

ft¥/s
ft¥/s
ft/ft

ft
ft

ft

ft
%
%
ft/s

11/20/2019 10:39:26 AM

Bentley Systems, Inc.

Bentley FlowMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



Worksheet for PROP _48-in 100

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
2.96
4.0
100.00

1.77
5.37
5.82
0.92
3.97
3.03
443
0.00570
18.63
5.39
7.16
2.83
265.83
247.12
0.00485
SuperCiritical

0.00
0.00

0.00

0.00
0.00
44.27
Infinity
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APPENDIX C—- REFERENCES

— C.1 Las Vegas Creek LOMR Excerpts

— (C.2 2005 CLV Central Neighborhood Flood Control Master Plan
Excerpts

— C.3 Las Vegas Boulevard Improvements Stewart Ave to Sahara
Ave Excerpts
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C.1 Las Vegas Creek LOMR Excerpts
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Hydraulic model results for the Washington Avenue Channel within the
project limits.




Hydraulic model results for the Washington Avenue Channel within the
project limits.



















Hydraulic results show Washington Avenue Channel CCRFCD Facility has a maximum
flow depth of 5.73' and minimum 2.27' of free board within project limits










C.2 2005 CLV Central Neighborhood Flood Control

Master Plan Excerpts

e C.2.1-2005 CLV Central Neighborhood Flood Control Master Plan
Drainage Exhibits

e C.2.2 - 2005 CLV Central Neighborhood Flood Control Master Plan
HEC-1 Exhibits



C.2.1 2005 CLV Central Neighborhood Flood Control

Master Plan Drainage Exhibits
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esw310

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE  11JUN@4 TIME

* oK K K X X ¥

* * *
(HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* * HYDROLOGIC ENGINEERING CENTER *
* * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *
10:07:02  * * (916) 756-1104 *
* * *
X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF

-AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID....... loeeoaes 20000000 Bieennes [ SO Sieeenes 6.0uunnn Teeouvnos 8.iiunn. 9.t 10
*DIAGRAM
ok k. FREE * %k ok
1 ID CLV CENTRAL NEIGHBORHOOD FLOOD CONTROL MASTER PLAN 2003
2 ID CENTRAL BASIN (SOUTHWEST, SOUTHEAST, NORTHEAST AREAS)
3 ID EXISTING CONDITIONS = EXISTING FACILITIES, FUTURE LAND USE
4 ID INPUT FILE = ESW310.DAT
5 ID INPUT FILE DATE = OCTOBER, 2003
6 ID DESIGN STORM = 10-YEAR 6-HR STORM
7 ID STORM DISTRIBUTION = SDN #3
8 ID MODELED BY PBS&J (STEPHEN C. ALTMAN P.E.)
9 D STORM CENTERING
10 ib] COMPOSITE CURVE NUMBER RUN
11 D 2002 MPU SUBBASINS USED FOR OFFSITE AREAS EXCEPT WHERE SPECIFIED
12 ID REFERENCED HYDROLOGIC MODELS:
13 ID CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBS&J 1997)
14 ID PREDESIGN REPORT FOR I-15 FREEWAY CHANNEL (PARSONS BRINCKERHOFF 1999)
15 ID FINAL CENTRAL BASIN ASSESMENT (CARTER-BURGESS 1998)
16 ID HYDRAULIC DESIGN REPORT FOR I-15 WIDENING (LOUIS BERGER 1999)
17 ID CCRFCD 2002 LAS VEGAS VALLEY MASTER PLAN UPDATE (PBS&J, GCW, LBG)
18 ib]
19 ID NOTE: LOCATIONS AND DESCRIPTIONS OF PROPOSED MPU FACILITIES ARE STATED IN
20 ib] THE MODEL. HOWEVER, ROUTINGS IN THESE LOCATIONS REFLECT THE EXISTING
21 D CONDITION.
22 b
23 D
24 ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
25 D
26 b CONCENTRATION  AREA DARF
27 D POINT SQ. MI.
28 b 0-0.5 0.564
29 D 0.5-1 0.556
30 b 1-2 0.542
31 D 2-3 0.527
32 b 3-4 0.522
33 D 4-5 0.518
34 ib] 5-6 0.515
35 D 6-7 0.51
36 b 7-8 0.504
37 D
38 ID JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)
39 D
40 ID 10-YEAR, 6-HOUR STORM, SDN3
41 D
42 IT 5 ] ] 300
43 I0 5 ] ]
44 IN 5 ] ]
45 JR PREC ©.564 ©.556 ©.542 0.527 ©.522 0.518 0.515 0.51 0.504
46 KK Fwel
47 BA 0.324
48 PB 2.77
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LINE

2236
2237
2238
2239

2240
2241
2242
2243
2244

esw310

KK CH59-1

BA 0.020

PB 2.77

LS 2] 94.0
UD ©@.190

*

KKRCCH59-1

KM ROUTE CCH59-1 TO CCH59-2
KM BONNEVILLE
RD 760 ©.0093 0.013 0 CIRC 3

KK CH59-2
BA 0.026
PB 2.77
LS 2] 94.0
UD 9.19%

KK CCH59-2

KM COMBINE CH59-2 AND RCCH59-1
M FOURTH AND BONNEVILLE

HC 2

KKRCCH59-2
KM ROUTE CCH59-2 TO CCH59-3
KM BONNEVILLE

RD 900 0.013 0.013 ] CIRC 3
*
HEC-1 INPUT
ID....... loceoaes 20000000 Bieennes bdevevens Sieennes 6.0uunnn Teeouvans 8.iiunn. 1 JRPN 10
KK CH59-3
BA  0.019
PB 2.77
LS ] 93.1
up  e.171
*
KK CCH59-3

KM COMBINE CH59-3 AND CCH59-2
M LAS VEGAS BOULEVARD AND BONNEVILLE
2

KKRCCH59-3
KM ROUTE CCH59-3 TO CCH59-6
KM LAS VEGAS BOULEVARD

RD 1360 ©0.002 0.016 2] TRAP 2] 50
*

KK CH59-4

BA  0.029

PB 2.77

LS 2] 94.4

ub  e.217

*

KK RCH59-4

KM ROUTE CH59-4 TO CCH59-5

KM BRIDGER

RD 760 ©.0079 0.016 ] TRAP ] 50
*

KK CH59-5

BA  0.039

PB 2.77

LS ] 94.1

ub  e.227

*

KK CCH59-5

KM COMBINE CH59-5 AND RCH59-4
KM FOURTH AND BRIDGER

HC 2

*

KK CH59-6

BA  0.029

PB 2.77

LS 2] 94.0
ub  e.217

HEC-1 INPUT
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esw310

LINE ID....... 1o...... 2.0, E P 4o L [P Toeinnnn 8.iunn. 9.t 10
2245 KK CCH59-6
2246 KM COMBINE CCH59-5, RCCH59-1 AND CH59-6
2247 KM LAS VEGAS BOULEVARD AND BRIDGER
2248 HC 3
*
2249 KK CH59-7
2250 BA 0.015
2251 PB 2.77
2252 LS 2] 94.6
2253 UbD 09.143
*
2254 KK RCH59-7
2255 KM ROUTE CH59-4 TO CCH59-5
2256 KM BRIDGER
2257 RD 760 ©.0079 0.016 ] TRAP 2] 50
*
2258 KK CH59-8
2259 BA 0.020
2260 PB 2.77
2261 LS ] 94.3
2262 ub  @.152
*
2263 KK CCH59-8
2264 KM COMBINE CH59-8 AND RCH59-7
2265 KM FOURTH AND CARSON
2266 HC 2
*
2267 KKRCCH59-8
2268 KM ROUTE CCH59-8 TO CCH59-9
2269 KM CARSON
2270 RD 600 0.01 0.016 2] TRAP 2] 50
*
2271 KK CH59-9
2272 BA 0.015
2273 PB 2.77
2274 LS 2] 94.0
2275 UD 09.130
*
2276 KK CCH59-9
2277 KM COMBINE CH59-9, CCH59-6, AND RCCH59-8
2278 KM NEAR LV BOULEVARD AND CARSON
2279 HC 3
*
HEC-1 INPUT
LINE ID....... loeeoens 20000000 Beeenens bevevens Seeenens 6.0unnnn Teeevens 8.uiunnn 9evennn 10
2280 KK DCH59
2281 KM FLOW SPLIT TO CH6@A
2282 KM SPLIT TO FLAMINGO WASH SYSTEM
2283 KM DEVELOPED FROM CWH MODEL
2284 KM CAPACITY = 144 CFS
2285 DT DCARSON
2286 DI 2] 144 1000
2287 DQ ] ] 856
*
2288 KKRCCH59-9
2289 KM ROUTE DCH59 TO CCH58 IN LV BLVD DRAIN
2290 KM LINING = RCP
2291 RD 1400 0.002 0.013 ] CIRC 4
*
2292 KK  CH58-1
2293 BA 0.024
2294 PB 2.77
2295 LS ] 94.1
2296 ub  @.202
*
2297 KK RCH58-1
2298 KM ROUTE CH59-4 TO CCH59-5
2299 KM STEWART
2300 RD 760 ©0.009 0.016 2] TRAP 2] 50
*
2301 KK CH58-2
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2302 BA  0.032
2303 PB 2.77
2304 LS 2] 94.2
2305 ub  @.213
*
2306 KK CCH58-2
2307 KM COMBINE CH58-2 AND RCH58-1
2308 KM FOURTH AND STEWART
2309 HC 2
*
2310 KKRCCH58-2
2311 KM ROUTE CCH58-2 TO CCH59-3
2312 KM STEWART
2313 RD 630 0.011 0.016 2] TRAP 2] 50
*
2314 KK CH58-3
2315 BA 0.026
2316 PB 2.77
2317 LS 2] 94.1
2318 UD 9.208
*
HEC-1 INPUT
LINE ID....... loeeones 20000000 Bieennes [ FONN Sieennes [P Teeouvnns 8.iiunn. 1 TN 10
2319 KK CCH58-3
2320 KM COMBINE CH58-3, RCCH59-3, AND RCCH58-2
2321 KM NEAR LV BOULEVARD AND STEWART
2322 HC 3
*
2323 KKRCCH58-3
2324 KM ROUTE DDCH58 TO CW
2325 KM LINING = RCP
2326 RD 700 0.002 0.013 ] CIRC 4
*
2327 KK CH58-4
2328 BA 0.046
2329 PB 2.77
2330 LS ] 91.9
2331 UD 0.244
*
2332 KK CCH58-4
2333 KM COMBINE CH58-4 AND RCCH58-3
2334 KM NEAR LV BOULEVARD AND STEWART
2335 HC 2
*
2336 KK DCCH58
2337 KM FLOW SPLIT TO BN@@
2338 KM DIVERT Q EXCEEDING LAS VEGAS BLVD DRAIN CAPACITY: 48" PIPE, 167 CFS
2339 KM DBN@@ IN CWH
2340 DT  DBNee
2341 DI 2] 167 1000
2342 DQ ] ] 833
*
2343 KK RDCCH58
2344 KM ROUTE DDCH58 TO CW
2345 KM LINING = RCP
2346 RD 3000 0.002 0.013 ] CIRC 4
*
2347 KK W
2348 BA 0.070
2349 PB 2.77
2350 LS ] 90.2
2351 uD  @.255
*
2352 KK CW
2353 KM COMBINE RDCCH58 AND W
2354 KM  WASHINGTON AND LAS VEGAS BLVD
2355 HC 2
*
HEC-1 INPUT
LINE ID....... 1o...... 200 E R 4o 5. [ Toeennnn 8...unn. 9.u... 10
2356 KK CCwW
2357 KM COMBINE CV3,RCLC22 AND CW
2358 KM  WASHINGTON AND LAS VEGAS BLVD
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2359

2371
2372
2373

LINE

KK
KM
KM
KM
KM
RD

KK
BA
PB

ub

KK
KM
RD

KK
BA
PB

ub

KK
KM
KM
HC

KK
KM
KM
HC

KK
KM
KM
KM
KM
RD

ID

KK
KM
KM

esw310

RCCW

ROUTE CCW TO CCX
FACILITY = WASHINGTON AVENUE CHANNEL
FACILITY # = LVWH 0240,0303
LINING = RCB
2600 0.025 0.015 2] TRAP 24
Y
0.079
2.77
2] 93.2
0.215
RY
ROUTE Y TO CX
2600 0.025 0.016 ] TRAP ]
X
0.129
2.77
] 91.0
0.189
X

COMBINE RY AND X
WASHINGTON AND BRUCE
2

ccx
COMBINE CX AND RCCW
WASHINGTON AND BRUCE
2

RCCX

ROUTE CCX TO CCO
FACILITY = WASHINGTON AVENUE CHANNEL
FACILITY # = LVWH 0234,0240
LINING = RCB
2600 0.0115 0.015 ] TRAP 24
HEC-1 INPUT
....... l.......200.00030000.04.0......5.......6
A-C
0.332
2.77
] 93.8
09.233
DA-C
DIVERT FLOW TO AREA B VIA 21" STORM DRAIN
BVIASD
] 50 100 150 500
] 10 20 35 35
RDA-C
ROUTE CCX TO CCO
LAKE MEAD
3800 ©.0092 0.016 ] TRAP ]
BVIASD
RETRIEVE BVIASD
BVIASD
B-C
0.312
2.77
] 94.1
0.475
CB-C

COMBINE BVIASD AND B-C

50

50
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2079

2084

2088

2094

2099

2103

2109

2114

2121
2118

2124

2130

2135

2139

2147
2145

2148

2154

2159

2163

2169

2174

2178

2183

2187

2192

2196

2201

2205

2209

2214

esw310

WA22B
CWA22B. . ieiiiiiie i
'
v
RCWA22B
LC21-1
CLC21-1..cvvvnnnnns
v
\
RCLC21-1
LC21-2
CLC21-2..ivvnnnnns
emm————- >  DWAPR
DCLC21
\
v
RDCLC21
LC22
CLC22.....ivvnnnn
v
\
RCLC22
WKmmmm e DWAPR
DWAPR
v
v
RDWAPR
Vi
CVl.oooiiniinns
v
Y
RCV1
V2
v
v
RV2
V3
CV3. ittt
CH59-1
v
'
RCCH59-1
CH59-2
CCH59-2.....uunnnns
Y
v
RCCH59-2
CH59-3
CCH59-3.......0tns
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2218

2222

2227

2231

2236

2240

2245

2249

2254

2258

2263

2267

2271

2276

2285
2280

2288

2292

2297

2301

2306

2310

2314

2319

2323

2327

2332

2340
2336

2343

2347

Y
v
RCCH59-3
CH59-4
'
v
RCH59-4
CH59-5
CCH59-5.......ctns
CH59-6
CCH59-6. v vitiie i iiinennnnn
CH59-7
\
v
RCH59-7
CH59-8
CCH59-8......cutns
v
'
RCCH59-8
CH59-9
CCH59-9. .ttt
——————— > DCARSON
DCH59
v
v
RCCH59-9
CH58-1
\
v
RCH58-1
CH58-2
CCH58-2....vvvunnns
v
Y
RCCH58-2
CH58-3
CCH58-3. .ttt iiie i
Y
v
RCCH58-3
CH58-4
CCHS8-4............
ammm———- >  DBN@o
DCCH58
v
Y
RDCCH58
W

esw310
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2352 . . Wi

2356 COW. ettt it
'
v
2360 RCCW
2366 Y
'
. v
2371 . RY
2374 . . X
2379 . [0 N
2383 CCXevinnnnnnn
\
v
2387 RCCX
2393 . A-C
2400 . emm————- > BVIASD
2398 . DA-C
Y
. v
2403 . RDA-C
2409 . . emmmmn- BVIASD
2407 . . BVIASD
2410 . . . B-C
2415 . . CB-Covvvnnnnnnnn
2421 . . ammm———- > LVBLVD
2419 . . DCB-C
2424 . CDCB-C.vvvvvnnnnnn
2430 . emm————- > LMBLVD
2428 . DCDCB-C
Y
. v
2433 . RDCDCB
2437 E
Y
v
2442 RE
2446 . . . F
2451 . . [0 N
2455 . CCFuvnninnnnnnn
2461 . emm————- > DTONO
2459 . DCF
'
. v
2464 . RDCF
2468 . . H
2473 . . . I
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+ LC21-1

2 COMBINED AT
+ CLC21-1

ROUTED TO
+ RCLC21-1

HYDROGRAPH AT
+ LC21-2

2 COMBINED AT
+ CLC21-2

DIVERSION TO
+ DWAPR

HYDROGRAPH AT
+ DCLC21

ROUTED TO
+ RDCLC21

HYDROGRAPH AT
+ LC22

2 COMBINED AT
+ CLc22

ROUTED TO
+ RCLC22

HYDROGRAPH AT
+ DWAPR

ROUTED TO
+ RDWAPR

HYDROGRAPH AT
+ Vi

2 COMBINED AT

ROUTED TO
+ RCV1

HYDROGRAPH AT
+ V2

ROUTED TO
+ RV2

HYDROGRAPH AT
+ \E]

3 COMBINED AT

HYDROGRAPH AT
+ CH59-1

ROUTED TO
+ RCCH59-1

HYDROGRAPH AT
+ CH59-2

22.

22.

23.

23.

23.

23.

23.

23.

.22

83

83

.23

06

06

06

06

.14

21

21

.00

.00

.10

.10

.10

.08

.08

.11

.28

.02

.02

.03

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

116.
3.92

5140.
4.17

5122.
4.17

121.
3.92

5214.
4.17

3685.
4.17

1529.
3.83

1529.
3.92

72.
3.92

1601.
3.92

1600.
4.00

3685.
4.17

3674.
4.17

55.
3.67

3693.
4.17

3681.
4.25

40.
3.67

39.
3.75

a4,
3.75

3707.
4.25

15.
3.58

15.
3.67

19.

114.
3.92

5013.
4.17

4993.
4.17

119.
3.92

5084.
4.17

3555.
4.17

1529.
3.83

1529.
3.92

71.
3.92

1600.
3.92

1599.
4.00

3555.
4.17

3543.
4.17

53.

3561.
4.17

3552.
4.25

39.

39.
3.75

43.
3.75

3578.
4.25

15.
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C.3.2 LV Blvd Improvements Stewart Ave to Sahara Ave

Drainage Report Excerpt




16 of 16 Bridger to Stewart
Street and Storm Drain Summary

Final Flow Routed North in LVB Through Intersection 100 YR

Final Flow Routed North in LVB Through Intersection 10 YR

Flow in Storm Drain System 100 YR

Flow in Storm Drain System 10 YR
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DEPARTMENT OF PUBLIC WORKS

Mayor:
CAROLYN G. GOODMAN

City Council:
MICHELE FIORE (Mayor Pro-Tem)
BRIAN KNUDSEN
VICTORIA SEAMAN
OLIVIA DIAZ
STAVROS S. ANTHONY
CEDRIC CREAR

City Manager:
SCOTT D. ADAMS

Director of Public Works:
MIKE JANSSEN, P.E., P.T.O.E.

City Engineer:
ALLEN E. PAVELKA, P.E.

LAS VEGAS BOULEVARD IMPROVEMENTS FROM
STEWART AVENUE TO WASHINGTON AVENUE

Funded By:
CITY OF LAS VEGAS
RTC FUEL REVENUE INDEXING

Reviewed By:

CLV CITY ENGINEER DATE
CLV PROJECT MANAGER DATE
CLV CITY TRAFFIC ENGINEER DATE
CLV CONSTRUCTION MANAGER DATE
CLARK COUNTY REGIONAL DATE

FLOOD CONTROL DISTRICT

REGIONAL TRANSPORTATION DATE
COMMISSION OF SOUTHERN NEVADA

SOUTHWEST GAS CORPORATION DATE
CENTRAL TELEPHONE COMPANY DATE
d/b/a CENTURYLINK

THE AFFIXED CENTURYLINK NEVADA APPROVAL DOES NOT ASSUME OR GUARANTEE
LIABILITY FOR KNOWN OR UNKNOWN CONFLICTS WITH EXISTING OR PROPOSED
IMPROVEMENTS. RESOLUTION OF ANY CONFLICT WILL BE ACCOMPLISHED PURSUANT TO
LOCAL ORDINANCES, NEVADA REVISED STATUTES AND/OR PUBLIC UTILITY COMMISSION
STANDARD REGULATIONS.

COX COMMUNICATIONS LAS VEGAS, INC. DATE

NV ENERGY - DISTRIBUTION DATE
NV ENERGY ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND WILL PROVIDE
SERVICE TO ALL ELECTRICAL NEEDS ASSOCIATED WITH THIS PROJECT. NV ENERGY
RESERVES THE RIGHT TO ADDRESS ANY EXISTING OR FUTURE CONFLICTS ONCE THE FINAL
DESIGN IS COMPLETED. THE NEW SERVICE AND THE RESOLUTION OF ANY CONFLICTS WILL
BE ACCOMPLISHED PURSUANT TO THE NEVADA PUBLIC UTILITY COMMISSION'S RULES AND
REGULATIONS.

NV ENERGY - TRANSMISSION DATE

APPROVED FOR CONSTRUCTION

LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES

PROJECT NO. 135561 FIRST APPROVED DATE:
SHEETS: CV, GN, KY-1, ...

THE SIGNATURE ABOVE ACKNOWLEDGES THAT THE UTILITY COMPANY
REPRESENTATIVE HAS REVIEWED THE PLANS, AND THAT TO THE BEST OF
HIS OR HER KNOWLEDGE THE UTILITY LINES ARE SHOWN IN THE CORRECT
LOCATIONS AND ARE THE CORRECT SIZES. WHILE SUCH DATA HAS BEEN
COLLECTED WITH REASONABLE CARE, THERE IS NO EXPRESSED OR
IMPLIED GUARANTEE THAT THE LOCATIONS ARE EXACT. THE CONTRACTOR
SHALL BEAR THE RESPONSIBILITY OF OBTAINING THE ACTUAL FIELD
LOCATIONS.

THE SIGNATURE ABOVE FURTHER ACKNOWLEDGES THAT THE UTILITY
COMPANY DOES NOT ANTICIPATE CONSTRUCTION OR MAINTENANCE IN
THE PROJECT AREA FOR FIVE (5) YEARS IN CONFORMANCE WITH THE CLV
NO-CUT POLICY.
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CITY OF LAS VEGAS GENERAL NOTES ABBREVIATIONS CITY OF LAS VEGAS TRAFFIC NOTES
1. ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH THE "UNIFORM
CONSTRUCTIO SS cco C UNIFO @ AT LF LINEAL FOOT, LINEAR FEET 1. ALL CONSTRUCTION SIGNING, BARRICADING, AND TRAFFIC DELINEATION SHALL CONFORM TO
STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION OFF-SITE a8 ABANDONED e LEFT T HE "MANUAL ON UNIFORM TRAFEIC GONTROL DEVIGES" LATEST ZDITION
IMPROVEMENTS, CLARK COUNTY AREA NEVADA", LATEST ISSUE; THE "UNIFORM AC ASPHALTIC CONCRETE LVWWWD LAS VEGAS VALLEY WATER DISTRICT ! .
STANDARD DRAWINGS FOR PUBLIC WORKS CONSTRUCTION, CLARK COUNTY AREA ACP ASBESTOS CEMENT PIPE MH MANHOLE 2. THE STREET SIGN CONTRACTOR SHALL OBTAIN STREET NAMES AND BLOCK NUMBERING FROM
NEVADA", LATEST REVISED EDITION; THE "SUMMERLIN IMPROVEMENT STANDARDS' FOR P OX AUTHORZATION TO ENTER PROPERTY  MLOP ML THLAYER COMPOSITE PIPE THE PLANNING DEPARTMENT PRIOR TO CONSTRUCTION.
WORK IN THE SUMMERLIN AREA; AND OTHER APPLICABLE APPROVED STANDARDS AVAR 'AIR VALVE ASSEMBLY NDOT NEVADA DEPT OF TRANSPORTATION
ISSUED BY THE CONTROLLING AGENCY; THE UNIFORM BUILDING CODE; AND ALL LOCAL B/C, BC BACK OF CURB NTS NOT TO SCALE 3. BEFORE ANY WORK IS STARTED IN THE RIGHT-OF-WAY, THE CONTRACTOR SHALL INSTALL ALL
CITY CODES AND ORDINANCES APPLICABLE, EXCEPT AS NOTED ON THIS SHEET AS BCR BACK OF CURB RADIUS NVE NV ENERGY ADVANCE WARNING SIGNS FOR THE CONSTRUCTION ZONE. THE CONTRACTOR SHALL INSTALL
"DEVIATIONS FROM STANDARDS". BM BENCHMARK OHP OVERHEAD POWER LINE TEMPORARY STOP SIGNS AT ALL NEW STREET ENCROACHMENTS INTO EXISTING CITY STREETS
Bot BOTIOM, e o QUERHEAD UTILITIES WHERE WARRANTED IMMEDIATELY AFTER FIRST GRADING WORK IS ACCOMPLISHED, AND SHALL
2. THE EXISTENGE AND LOCATION OF ANY OVERHEAD OR UNDERGROUND UTILITY LINES, caa CURB AND GUTTER PC POINT OF CURVATURE MAINTAIN SAID SIGNS UNTIL PERMANENT SIGNS ARE INSTALLED.
PIPES, OR STRUCTURES SHOWN ON THESE PLANS ARE OBTAINED BY A RESEARCH OF CALCD CALCULATED P.LP. PROTECT IN PLACE
) 4. WHEN A DESIGNATED "SUGGESTED ROUTE TO SCHOOL" IS ENCROACHED UPON BY A
ATV, TV ABLE TELEVISION PP POWER POLE
THE AVAILABLE RECORDS. EXISTING UTILITIES AS SHOWN FROM CLV PLANS LIBRARY P K ooy PRC POINT OF REVERSE CURVE CONSTRUCTION WORK ZONE AND PUBLIC WORKS STAFF IDENTIFIES A NEED FOR STUDENTS TO
ARE APPROXIMATE AND FOR RECORD PURPOSES. EXISTING UTILITIES ARE LOCATED ON coPw CLARK COUNTY PUBLIC WORKS PT POINT OF TANGENCY BE ASSISTED IN THE SAFE CROSSING THROUGH THAT WORK ZONE, THE CONTRACTOR SHALL BE
PLANS ONLY FOR THE CONVENIENCE OF THE CONTRACTOR. EXISTING UTILITY SERVICE cIPP CURED-IN-PLACE PIPE R pL PROPERTY LINE REQUIRED TO PROVIDE A QUALIFIED "CROSSING GUARD". THE GUARD SHALL BE PRESENT FOR
LATERALS MAY NOT BE SHOWN ON THE PLANS. THE CONTRACTOR SHALL, AT HIS OWN € oL CENTERLINE R RADIUS RT RIGHT THE FULL DURATION OF TIME THAT CHILDREN ARE LIKELY TO BE PRESENT.
EXPENSE, LOCATE ALL UNDERGROUND AND OVERHEAD INTERFERENCE WHICH MAY CLSM CONTROLLED LOW STRENGTH MATERIAL ~ R/W, R.O.W. RIGHT OF WAY
AFFECT HIS OPERATION DURING CONSTRUCTION AND SHALL TAKE ALL NECESSARY CLv CITY OF LAS VEGAS SCCP STEEL CYLINDER CONCRETE PIPE 5. IF THE IMPROVEMENTS NECESSITATE THE OBLITERATION, TEMPORARY OBSTRUCTION,
cuP CORRUGATED METAL PIPE SD STORM DRAIN TEMPORARY REMOVAL OR RELOCATION OF ANY EXISTING TRAFFIC PAVEMENT MARKING, SUCH
PRECAUTIONS TO AVOID DAMAGE TO SAME. THE CONTRACTOR SHALL USE EXTREME CONC CONCRETE SF SQUARE FOOT PAVEMENT MARKING SHALL BE RESTORED OR REPLACED WITH LIKE MATERIALS TO THE
CAUTION WHEN WORKING NEAR OVERHEAD UTILITIES SO AS TO SAFELY PROTECT ALL COND CONDUGTOR sp SPEGIAL PROVISIONS SATISFACTION OF THE OITY TRAFFIC ENGINEER
PERSONNEL AND EQUIPMENT, AND SHALL BE RESPONSIBLE FOR ALL COST AND cPM CAPITAL PROJECT MANAGEMENT ss SANITARY SEWER )
LIABILITY IN CONNECTION THEREWITH. DoSWos DESIGN 5. CONSTRUGTION STDS FOR s STANARD 6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AND INSTALLING ALL PERMANENT
WASTEWATER GOLLECTION SYSTEMS ST STREET LIGHT SIGNS SHOWN ON THE PLANS. ALL NEW TRAFFIC SIGNS SHALL UTILIZE TYPE XI
3. THE CONTRACTOR SHALL TAKE ALL PRECAUTIONARY MEASURES NECESSARY TO DG DECOMPOSED GRANITE sv SPRINKLER VALVE RETROREFLECTIVE SHEETING IN ACCORDANCE WITH CCAUSS 627 AND 716 AND SHALL HAVE AN
PROTECT EXISTING UTILITY LINES, STRUCTURES AND STREET IMPROVEMENTS WHICH DIP DUCTILE IRON PIPE sw SIDEWALK ANTI-GRAFFITI PROTECTIVE OVERLAY FILM THAT IS A MATCHING COMPONENT TO, AND OF THE
ARE TO REMAIN IN PLACE, FROM DAMAGE, AND ALL SUCH IMPROVEMENTS OR bw DRIVEWAY SWG SOUTHWEST GAS SAME MANUFACTURER AS THE RETROREFLECTIVE SHEETING TO WHICH IT IS APPLIED. STREET
STRUCTURES DAMAGED BY THE CONTRAGTOR'S OPERATIONS SHALL BE REPAIRED OR DWG DRAWING sy SQUARE YARD NAME SIGNS SHALL CONFORM IN THEIR ENTIRETY TO CURRENT CITY STANDARDS. ALL OTHER
ECR END OF CURB RETURN (AT B/C) TTEL TELEPHONE SIGNS SHALL BE STANDARD SIZE UNLESS OTHERWISE SPECIFIED ON THE PLANS. ALL SIGN POSTS
REPLACED SATISFACTORY TO THE CITY ENGINEER OR OWNING UTILITY COMPANY AT ELEC ELECTRIC T TOP OF CURB SHALL B INSTALLED N A ORDANGE WITH THE CURFENT CITy STANDARDS
THE EXPENSE OF THE CONTRACTOR. ELEV ELEVATION TCE TEMP. CONSTRUCTION EASEMENT :
EOPEP B N AVEMENT T Toao 7. WHEN A PROPOSED STREET LIGHT STANDARD IS LOCATED WITHIN FIVE (5) FEET OF ANY
4. ALL CONSTRUCTION SHALL BE AS SHOWN ON THESE PLANS, ANY REVISIONS SHALL FAST FREEWAY & ARTERIAL SYSTEM OF TRC TOP OF RAMP CURB PROPOSED SIGN SHOWN ON THE PLANS TO BE MOUNTED ON A SIGNPOST, THE SIGN SHALL BE
HAVE THE PRIOR WRITTEN APPROVAL OF THE CITY ENGINEER. TRANSPORTATION (INTERCONNECT) TS TRAFFIC SIGNAL MOUNTED ON THE STREET LIGHT STANDARD AND THE SIGNPOST SHALL BE ELIMINATED.
FC FACE OF CURB TYP. TYPICAL
5. TYPEV CEMENT SHALL BE USED IN ALL OFF-SITE CONCRETE WORK. CONCRETE TO BE FD FOUND UDACS UNIFORM DESIGN & CONSTRUCTION | 8, ALL PERMANENT TRAFFIC CONTROL DEVICES CALLED FOR HEREON SHALL BE IN PLACE AND IN
3000 P.S.I. MINIMUM @ 28 DAYS. MIX DESIGN TO BE APPROVED BY THE QUALITY Eg D Qgg:sgnimﬁ SITSDTSRE%F;‘ZiTsAng\;\/AASTER FINAL POSITION PRIOR TO ALLOWING ANY PUBLIC TRAFFIC ONTO THE PORTIONS OF THE ROAD(S)
CONTROL DIVISION, PRIOR TO THE USE ON THE PROJECT. . FooT reer usd oI WING BEING IMPROVED HERE UNDER, REGARDLESS OF THE STATUS OF COMPLETION OF PAVING OR
A v Use ONIEORM STD SPECIFIeATIONS OTHER OFF-SITE IMPROVEMENTS CALLED FOR BY THESE PLANS.
6.  PERMITS ARE REQUIRED FOR ANY WORK IN THE PUBLIC RIGHT-OF-WAY. THE GM GAS METER w WATER LINE
av GAS VALVE We WHEEL CHAIR 9. STREET SIGNS AND STOP SIGNS SHALL BE INSTALLED PER CITY STANDARD SPECIFICATIONS FOR
CONTRACTOR SHALL SECURE ALL PERMITS AND INSPECTIONS REQUIRED FOR THIS o v ™ A PLACEMENT OF STREET NAME SIGNS.
CONSTRUCTION. HP HIGH PRESSURE wv WATER VALVE
INT INTERSECTION w/ WITH 10.  THE CONTRACTOR SHALL PROVIDE ALL NECESSARY TRAFFIC CONTROL DEVICES AND FLAGGERS
7. EXPANSION JOINTS REQUIRED, MAXIMUM EVERY 300' IN EXTRUDED-TYPE CURB. IRR IRRIGATION 4 INCLUDED DELTA ANGLE TO INSURE THE SAFETY OF THE PUBLIC IN OR AROUND THE WORK AREA. THE CONTRACTOR
L LENGTH SHALL HAVE A CERTIFIED ATSSA TRAFFIC CONTROL TECHNICIAN OR IMSA WORK ZONE SAFETY
8. AC PAVEMENT TO BE 1/2" ABOVE LIP OF ALL GUTTERS AFTER COMPACTION, EXCEPT AT SPECIALIST SET UP, MAINTAIN AND/OR REMOVE ALL TRAFFIC CONTROL DEVICES IN THE CITY OF
SIDEWALK RAMPS. LAS VEGAS RIGHT OF WAY.
8. CURB AND GUTTER WITH A GRADE OF LESS THAN FOUR-TENTHS OF ONE PERCENT T PROVIDE MINIMUM INCONVENIENGE T0 ADJAGENT PROPERTY OWNERS AND 10 THE TRAVELING
SHALL BE WATER-TESTED AS SOON AS POSSIBLE AFTER CONSTRUCTION. ANY CURB 1. CONTRACTOR IS TO MAINTAIN AND KEEP OPERATIONAL ALL EXISTING ITS INFRASTRUCTURE WITHIN PUBLIC
AND GUTTER FOUND TO BE UNACCEPTABLE TO THE CITY SHALL BE REMOVED AND THE CONSTRUCTION LIMITS. IF ANY EXISTING ITS INFRASTRUCTURE IS DAMAGED DUE TO :
REPLAGED PER USD 216. CONSTRUCTION, WITHIN THE PROJECT LIMITS, THE CONTRACTOR SHALL IMMEDIATELY CONTACT 12, THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIEYING REGIONAL TRANSPORTATION
g;“7'62"“"‘;'2552§‘03‘é"2"\‘(2;g£’:“s'r MANAGER TRAFFIC SYSTEMS MAINTENANCE) AT 702-290-1979 CELL COMMISSION OF SOUTHERN NEVADA (RTC). IF THE CONSTRUCTION INTERRUPTS OR RELOCATES
10.  SIDEWALK RAMPS SHALL BE CONSTRUCTED IN EACH QUADRANT OF AN INTERSECTION 492 - A BUS STOP OR HAS AN ADVERSE EFFECT ON BUS SERVICE ON THAT STREET TO ARRANGE FOR
(F:mLF”%%fggf;:;{'ééﬁ?&_hgg”'o"‘ OF RAMPS MAY BE ADJUSTED IN THE FIELD BY A 2. IF ANY EXISTING FIBER OPTIC CABLE IS TO BE CUT, SPLICED AND OR PULLED, ALONG OR ADJACENT TEMPORARY RELOCATION OF STOP.
i O T AT OONTACT MF. LONNIE BROWN TWO (2) WEEKS IN 13.  GUARDS SHALL BE OBTAINED BY CONTAGTING THE METROPOLITAN POLICE DEPARTMENT
UTDOWN COORDINATION.
11.  CONTRACTOR SHALL PROVIDE ALL NECESSARY HORIZONTAL AND VERTICAL SPECIAL EVENTS UNIT (PHONE # 828-3442) WHO WILL PROVIDE OFFICERS PROPERLY TRAINED IN
TRANSITIONS BETWEEN NEW CONSTRUCTION AND EXISTING SURFACES TO PROVIDE 3. CONTRACTOR MUST NOTIFY MR. LONNIE BROWN AT 702-290-1979 CELL, 702-432-5300 GENERAL, OR ggz’:g&opgggaﬁis;gs T?j;gg,%;gigi ?SF;IECSEF":‘OSNSSTQSE_ ES'EEILEXR"QE\LRG%Q’;E‘T";'LL
FOR PROPER DRAINAGE AND FOR INGRESS AND EGRESS TO NEW CONSTRUCTION. THE AT BrownL@rtcsnv.com, ONCE ALL PROJECT ITS FIBER OPTIC WORK IS COMPLETE. A COPY OF WITH METRO. .
EXTENT OF TRANSITIONS TO BE AS SHOWN ON PLANS. OR AS DESIGNATED IN THE FIELD AS-BUILT DRAWINGS MUST BE PROVIDED TO RTC/FAST UPON COMPLETION OF PROJECT. :
BY CITY PROJECT REPRESENTATIVE. 14, ANY WORK WITHIN 300' OF A SIGNALIZED INTERSECTION WILL BE NIGHT WORK, UNLESS DIRECTED
BY THE CITY OF LAS VEGAS TRAFFIC ENGINEER.
12.  EXACT LOCATION OF ALL SAWCUT LINES MAY BE DETERMINED IN THE FIELD BY A CITY
PROJECT REPRESENTATIVE IF LOCATION ON PLANS IS NOT CLEARLY SHOWN, OR 15.  THE CONTRACTOR SHALL CONTACT THE TRAFFIC ENGINEERING DIVISION (TRANSPORTATION
EXISTING PAVEMENT CONDITION REQUIRES RELOCATIONS RTC TRANSIT NOTES SECTION) THROUGH THE PROJECT'S OFFSITE INSPECTOR PRIOR TO INITIATING PAVING TO
: RECEIVE DIRECTION FOR ANY PERMANENT OR TEMPORARY MODIFICATIONS TO THE APPROVED
1. THE CONTRACTOR SHALL NOT BE ALLOWED TO CLOSE MORE THAN ONE CONSECUTIVE BUS STOP DRAWINGS REGARDING FINAL PAVEMENT TRANSITIONS, MARKINGS AND SIGNING THAT ARE
13.  THE CONTRACTOR SHALL TAKE ALL PRECAUTIONS NECESSARY TO PROTECT EXISTING ON THE SAME SIDE OF THE STREET. TEMPORARY BUS STOPS AND BUS STOP AMENITIES SHALL BE REQUIRED TO MATCH ADJACENT ROADWAY SEGMENTS. THE CONTRACTOR SHALL PROVIDE A
PERMANENT SURVEY MONUMENTS. ANY MONUMENTS DISTURBED SHALL BE REPLACED, AMERICANS WITH DISABILITIES ACT (ADA) COMPLIANT AT ALL TIMES. THE CONTRACTOR SHALL DRAWING FOR APPROVAL BY THE TRAFFIC ENGINEERING DIVISION DEPICTING ANY ADJUSTMENTS
AND SHALL BE DONE ONLY BY A NEVADA PROFESSIONAL LAND SURVEYOR IN NOTIFY RTC TRANSIT OF PROPOSED BUS STOP CLOSURES AND/OR BUS STOP AMENITY TO THE FINAL PAVEMENT MARKINGS AND SIGNAGE, WHICH MAY INCLUDE OMITTING, ADDING OR
ACCORDANCE WITH THE UNIFORM STANDARD DRAWINGS - CLARK COUNTY AREA. A DISRUPTIONS VIA NOTIFYRTCTRANSIT@RTCSNV.COM AT LEAST SEVEN CALENDAR DAYS PRIOR TO MODIFYING PAVEMENT MARKINGS AND TRAFFIC CONTROL SIGNS SUCH THAT ADEQUATE
RECORD-OF-SURVEY FOR REPLACEMENT OF PERMANENT SURVEY MONUMENTS SHALL THE START OF WORK. NOTIFICATION OF BUS STOP CLOSURES INVOLVING REMOVAL OF EXISTING TRANSITIONS AND LANE TERMINATIONS BETWEEN ADJACENT ROADWAY SEGMENTS ARE
BE SUBMITTED TO THE CITY ENGINEER FOR APPROVAL PRIOR TO RECORDING. THE AMENITIES SHALL BE PROVIDED TO RTC TRANSIT AT LEAST 10 CALENDAR DAYS PRIOR TO THE START CONSTRUCTED
RECORD-OF-SURVEY SHALL BE PREPARED IN ACCORDANCE WITH NEVADA REVISED OF WORK.
STATUTES 625.350 REVISED JUNE 4, 2018
990 2. THE CONTRACTOR SHALL SUBMIT A BUS STOP CLOSURE SCHEDULE TO RTC TRANSIT WITH THE
APPROVED TRAFFIC CONTROL PLAN AT LEAST SEVEN CALENDAR DAYS PRIOR TO THE START OF
14. UTILITY COMPANY METER BOXES, MANHOLE LIDS, VALVE COVERS, ETC., SHALL BE WORK. THE BUS STOP CLOSURE SCHEDULE SHALL IDENTIFY THE DURATION OF PROPOSED BUS
LOCATED OUT OF DRIVEWAYS, DRIVEWAY APRONS, FLOWLINES, AND CROSS GUTTERS STOP CLOSURES AND TEMPORARY BUS STOP RELOCATIONS AND TIMES OF DAY THAT STOPS ARE
UNLESS WRITTEN APPROVAL IS GRANTED BY THE AFFECTED UTILITY COMPANY AND THE EXPECTED TO BE IMPACTED BY THE WORK. ALL BUS STOP CLOSURES, TEMPORARY BUS STOPS,
CITY ENGINEER. AND TEMPORARY BUS TURN OUTS MUST BE APPROVED BY RTC TRANSIT STAFF PRIOR TO THE START
OF WORK.
15.  ALL WALLS, NEW OR EXISTING, ARE ONLY SHOWN ON CIVIL PLANS FOR THE PURPOSE REVISED: JANUARY 24, 2019 CITY OF LAS VEGAS SEWER NOTES
%ﬁ?&;’gg‘lgﬁSGT\";?,LNV%AF‘LE;A;&%"LSI:;P:?S';'-F'O/_\gi_ﬁzop"ggx# ﬁ”:“g mg;';g][%ﬁ"é?{iﬁ; 1. ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF
. THE DESIGN AND CONSTRUCTION STANDARDS FOR WASTEWATER COLLECTION SYSTEMS AND
CLV BUILDING DEPARTMENT. BASIS OF BEARINGS - SEE SHEET HC-1 THE UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS' CONSTRUCTION OFF-SITE
IMPROVEMENTS, CLARK COUNTY AREA, NEVADA, AS AMENDED. IT WILL BE THE RESPONSIBILITY
16.  ASPHALT MIX DESIGN MUST BE SUBMITTED AND APPROVED BY THE CITY ENGINEER OF THE CONTRACTOR TO BE AWARE OF THE CONTENTS OF THE ABOVE SPECIFICATIONS.
PRIOR TO THE PLACEMENT OF ASPHALT WITHIN CITY RIGHTS OF WAY. BENCHMARK - SEE SHEET HC-1 s CONTRAGTORS RESPONS o PERFORM GONSTRUGTION AS s
- = 2. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PERFORM CONSTRUCTION AS PER PLANS.
17. CONTRACTOR SHALL ADJUST ALL NEW AND EXISTING INLETS, VALVE BOXES, MANHOLE ANY ADDITIONS, DELETIONS, OR CHANGES SHALL FIRST MEET WITH THE APPROVAL OF THE CITY
RIMS, SEWER CLEANOUTS, ETC. TO FINISH GRADE AS APPLICABLE WHETHER OR NOT ENGINEER.
THEY ARE SHOWN ON THE PLANS. cl OF S VEGAS GRADING NOTES 3. CHISEL*S’ OR “G” IN CURBS WHERE SEWER OR GAS LATERALS PASS UNDER THE CURB.
18.  MATERIALS, HANDLING AND PLACEMENT OF PORTLAND CEMENT CONCRETE SHALL BE 4. POLYVINYL (PVC) SEWER PIPE SHALL MEET ASTM D-3034 SDR 35 SPECIFICATIONS, INSTALLED
IN ACCORDANCE WITH APPLICABLE SECTIONS OF NDOT AND CLARK COUNTY AREA 1. INTHE EVENT THAT ANY UNFORESEEN CONDITIONS NOT COVERED BY THESE NOTES ARE WITH SAND BEDDING AND BACKFILL OF TYPE Il AGGREGATE BASE.
SPECIFICATIONS (AS APPLICABLE) AND THE PLANS AND DETAILS SHOWN HEREON. ENCOUNTERED DURING GRADING OPERATIONS, THE OWNER/ENGINEER SHALL BE IMMEDIATELY
NOTIFIED FOR DIRECTION. 5. ALL MANHOLES PAVED IN STREETS EIGHTY (80) FOOT RAW AND LARGER SHALL HAVE CONCRETE
19, WHEN INSTALLING UNDERGROUND FACILITIES THAT REQUIRE UNDERGROUND 2. ITSHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PERFORM ALL NECESSARY CUTS AND FILLS COLLARS. STREETS LESS THAN EIGHTY (80) FOOT R/W WILL REQUIRE RETROFIT IF PAVING DOES
WITHIN THE LIMITS OF THIS PROJECT AND THE RELATED OFF-SITE WORK, SO AS TO GENERATE THE NOT CONFORM TO CITY STANDARDS AT THE MANHOLE.
LOCATNG DEVCES SUCH 40 WANG SALLS LoouTHG BbONETC T
3. CONTRACTOR SHALL TAKE FULL RESPONSIBILITY FOR ALL EXCAVATION. ADEQUATE SHORING SHALL BE | 6. TEE SADDLES SHALL BE USED TO CONNECT SEWER LATERALS TO EXISTING MAIN LINES UP TO
CERTIFYING THAT ALL DEVICES HAVE BEEN PLACED AND VERIFIED TO BE IN GOOD DESIGNED AND PROVIDED BY THE CONTRACTOR TO PREVENT UNDERMINING OF ANY ADJACENT TWELVE INCH (12") DIAMETER. CONNECTIONS TO FIFTEEN INCH (15") OR LARGER MAINS SHALL
WORKING CONDITION PRIOR TO THE CONSTRUCTION OF ANY ROAD BASE. FEATURES OR FACILITIES AND/OR CAVING OF THE EXCAVATION. REQUIRE SPECIAL PROCEDURES. IN LINE “Y"'S SHALL BE USED ON LINES TWELVE
4. THE GRADING CONTRACTOR IS RESPONSIBLE TO COORDINATE WITH THE OWNER TO PROVIDE FOR THE INCHES (12’) OR ABOVE.
20. NEWLY INSTALLED AND EXISTING UTILITIES EXPOSED DURING CONSTRUCTION SHALL BE REQUIREMENTS OF THE PROJECT STORM WATER POLLUTION PREVENTION PLAN (SWPPP) AND
SURVEYED AND DOCUMENTED PER SECTION 622 OF THE SPECIAL PROVISIONS. ASSOCIATED PERMIT. 7. WATER MAINS SHALL BE PROTECTED IN ACCORDANCE WITH LVWWD STANDARDS WHENEVER A
5. ALLCUT AND FILL SLOPES SHALL BE PROTECTED UNTIL EFFECTIVE EROSION CONTROL HAS BEEN SEWER MAIN CROSSES OVER A WATER MAIN OR THE SEWER IS LESS THAN EIGHTEEN
21, CCTV VIDEO INSPECTION IS REQUIRED FOR ALL SEWER AND STORM DRAINS. THE CCTV 6 ?ﬁ?&ég SE%OTABLE WATER WITHOUT A SPECIAL PERMIT FOR BUILDING OR CONSTRUCTION INCH (18) UNDER A WATER MAIN
;ﬁi%xsg;%f\’;ﬁgfgﬁ AT%FE: E:SEEESEMEDS\T?EWSE &iség.l’.\‘ :[;\‘DIJIT?&\ISTHUCT'ON " PURPOSES INCLUDING CONSOLIDATION OF BACKFILL OR DUST CONTROL IS PROHIBITED. THE 8. ALL CONTRACTORS INSTALLING SEWER MAINS THAT WILL BE UNDER THE JURISDICTION OF THE
: CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS FOR CONSTRUCTION WATER. CITY OF LAS VEGAS MUST BE STATE OF NEVADA CLASS “A" CONTRACTORS.
7. THE CONTRACTOR SHALL MAINTAIN THE STREETS, SIDEWALKS AND ALL OTHER PUBLIC RIGHT- OF-WAY
22. A SEPARATE BORING PERMIT IS REQUIRED FOR ALL BORING ACTIVITIES. IN A CLEAN, SAFE AND USABLE CONDITION. ALL SPILLS OF SOIL, ROCK OR CONSTRUCTION DEBRIS 9. THE CITY OF LAS VEGAS WILL NOT ACCEPT ANY SEWER MAINS WHICH HAVE A VERTICAL
REVISED JULY 23, 2015 (CPM VERSION) SHALL BE PROMPTLY REMOVED FROM THE PUBLICLY OWNED PROPERTY DURING CONSTRUCTION AND DEFLECTION OF MORE THAN ONE TENTH (0.1) OF A FOOT FROM THE APPROVED CONSTRUCTION
UPON COMPLETION OF THE PROJECT. ALL ADJACENT PROPERTY, PRIVATE OR PUBLIC SHALL BE PLANS AT ANY LOCATION. SEWER MAINS FOUND TO EXCEED THIS TOLERANCE WILL HAVE TO BE
MAINTAINED IN A CLEAN, SAFE AND USABLE CONDITION. REPAIRED OR REMOVED OR REPLACED TO THE SATISFACTION OF THE CITY ENGINEER PRIOR TO
8. INTHE EVENT THAT ANY TEMPORARY CONSTRUCTION ITEM IS REQUIRED THAT IS NOT SHOWN ON ACCEPTANCE BY THE CITY OF LAS VEGAS.

THESE DRAWINGS, SUCH ITEM SHALL BE PROVIDED, AS DIRECTED BY THE CITY ENGINEER, AT NO

EXPENSE TO THE CITY OF LAS VEGAS. TEMPORARY CONSTRUCTION INCLUDES DITCHES, BERMS, ROAD

SIGNS AND BARRICADES, ETC.

REVISED APRIL 13, 2015 (CPM VERSION)

. INSTALLATION OF CURVED SEWERS REQUIRES THE USE OF C-900 PVC PIPE WHICH ALLOWS FOR

PIPE DEFLECTION AT THE JOINTS.

REVISED JANUARY 13, 2015

LAS VEGAS VALLEY WATER DISTRICT
(LVVWD) STANDARD NOTES

LVVWD PROJECT # 135561
(REVISED 08/01/2017)

ALIGNMENT ABBREVIATIONS

©

NO WORK SHALL BEGIN UNTIL THE WATER PLANS HAVE BEEN APPROVED FOR
CONSTRUCTION BY THE LVWWD. FOLLOWING WATER PLAN APPROVAL, NOTICE SHALL
BE GIVEN TO THE LVWWD COMMUNICATION SUPPORT CENTER (258-7171) TWO (2)
WORKING DAYS PRIOR TO THE START OF CONSTRUCTION. FOR FUTURE
INSPECTIONS, NOTICE MUST BE GIVEN BY 2:00 P.M. THE BUSINESS DAY PRIOR TO
THE REQUESTED LVVWD INSPECTION. WHEN REQUESTING INSPECTIONS, PLEASE
REFER TO THE PROJECT# IDENTIFIED ABOVE.

ALL WORK SHALL CONFORM TO LVVWD STANDARD PLATES, DRAWINGS, AND
SPECIFICATIONS, AND TO THE 2010 EDITION OF THE UNIFORM DESIGN AND
CONSTRUCTION STANDARDS FOR POTABLE WATER SYSTEMS (UDACS). THE LATEST
EDITION OF UDACS SHALL SUPERSEDE ANY CONFLICTS CONTAINED IN THE
APPROVED DRAWINGS AND/OR SPECIFICATIONS.

ALL WORK, EXCEPT AS MODIFIED BY THESE PLANS OR BY NOTE 2 ABOVE, SHALL BE
DONE IN ACCORDANCE WITH THE MOST RECENT DRAFT OR EDITION OF THE
UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION OFFSITE
IMPROVEMENT, CLARK COUNTY AREA.

A SINGLE PIPE MATERIAL SHALL BE USED THROUGHOUT THE PROJECT UNLESS
OTHERWISE APPROVED BY THE LVVWD.

ALL SERVICE LATERALS TWO (2) INCHES IN DIAMETER AND SMALLER SHALL BE TYPE
K COPPER TUBING WITH LVWWD APPROVED SERVICE SADDLES.

ALL WATER METER BOXES SHALL BE LOCATED OUTSIDE OF DRIVEWAY AREAS.

ALL VALVES SHALL BE LOCATED OUTSIDE OF DRIVEWAYS, VALLEY AND CURB
GUTTERS.

ALL WATER AND STORM DRAIN OR SANITARY SEWER CROSSINGS SHALL CONFORM
TO SECTION 2.22 OF THE 2010 EDITION OF THE UDACS.

ALL WATER FACILITIES AND APPURTENANCES SHALL BE DISINFECTED, PRESSURE
TESTED, AND HAVE AN ACCEPTABLE PASSING HEALTH WATER SAMPLE OBTAINED,
PRIOR TO OPERATION AND USE.

10. THE CONTRACTOR MUST OBTAIN ALL METERS TWO (2) INCHES AND SMALLER FROM

LVVWD CENTRAL STORES. TELEPHONE 258-3152 OR 258-3802, TWO (2) WORKING
DAYS PRIOR TO METER PICKUP.

. ANY INTERRUPTION OF SERVICE MUST BE PERFORMED IN ACCORDANCE WITH

UDACS SECTION 3.14.01, AND APPROVED BY THE LVVWD INSPECTION DIVISION PRIOR
TO SHUTDOWN. PROPER WRITTEN NOTIFICATION MUST BE GIVEN TO ALL AFFECTED
CUSTOMERS.

. ALL WATER FACILITY CONSTRUCTION MATERIALS USED MUST BE AS LISTED ON THE

LVVWD APPROVED PRODUCTS LIST FOR NEW FACILITIES, LATEST REVISION, OR
SPECIFICALLY APPROVED ON THESE PLANS BY SUBMITTING SHOP DRAWINGS.

. TELEPHONE "CALL BEFORE YOU DIG" AT "811" OR 1-800-227-2600.

14. THE INSTALLATION OF LVWWD MUNICIPAL WATER FACILITIES WITHIN ALL STREETS IS

ASSUMED TO BE IN COMPLIANCE WITH THE UNIFORM STANDARDS, INCLUDING THE
PLACEMENT OF ASPHALT PAVING STREET SURFACES. ANY REPAIR WORK DONE BY
THE LVWWD TO THE MUNICIPAL WATER FACILITIES WILL INCLUDE THE PLACEMENT OF
AN APPROPRIATELY SIZED ASPHALT REPAIR PATCH ON THE STREET SURFACE.

ANY DECORATIVE PAVING SURFACE WITHIN THE STREET IS THE RESPONSIBILITY OF
THE OWNER'S ASSOCIATION, OR THE INDIVIDUAL PROPERTY OWNERS IF NO OWNER'S
ASSOCIATION IS IN EXISTENCE, OR THE AGENCY HAVING JURISDICTION. DECORATIVE
SURFACE MATERIALS PLACED WITHIN THE TEN FOOT EASEMENT ABUTTING A PUBLIC
OR PRIVATE STREET, IF DISTURBED BY THE LVWWD DURING THE REPAIR OR
OPERATION OF ITS FACILITIES, WILL BE REPLACED BY LVWWD WITH AN
APPROPRIATELY SIZED PLAIN FINISH CONCRETE PATCH. THE LVWWD WILL NOT
RESTORE, AND WILL NOT BE RESPONSIBLE FOR THE RESTORATION OF, ANY
DECORATIVE PAVING SURFACE WITHIN THE STREET. THE LVWWD WILL NOT ATTEMPT
TO MATCH COLOR OR FINISH OF ANY ADJACENT MATERIALS.

o

. NO LEAD COMPLIANCE NOTE:

TO COMPLY WITH THE FEDERAL SAFE DRINKING WATER ACT, ALL WATER
WORKS BRASS PRODUCTS PROPOSED TO BE RELOCATED, OR INSTALLED AS
NEW MUST BE INSTALLED WITH THE LEAD FREE APPROVED PRODUCT. THE OLD
LEADED PRODUCT MAY NOT BE REUSED.

APPROVED FOR CONSTRUCTION

LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES

PROJECT NO.__ 135561 FIRST APPROVED DATE:
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010-012 HC-1-HC-3 HORIZONTAL CONTROL PLAN
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033 - 041 TY-1-TY-9 TYPICAL SECTIONS
042 - 046 DR-1-DR-5 DEMOLITION/REMOVAL PLAN
047 - 051 RD-1 - RD-5 CONSTRUCTION PLAN
052 - 057 P-1-P-6 ROADWAY PROFILE
058 - 072 G-1-G-15 GEOMETRIC PLAN DETAIL
073 - 083 GR-1-GR-11 GRADING PLAN DETAIL
084 - 085 DT-1-DT-2 ROADWAY DETAILS
086 - 097 ST-1-8T-13* RETAINING WALL STRUCTURAL DETAILS
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444 East Warm Springs Road, Ste 118
Las Vegas, Nevada 89119
Phone: 702.736.6632 - Fax: 702.407.1305

Louis Berger U.S. Inc.
AWSP Company
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CITY OF LAS VEGAS FIRE AND RESCUE NOTES

SOUTHWEST GAS NOTES

1. ALLWORK SHALL BE DONE IN STRICT ACCORDANGE WITH THE LAS VEGAS FIRE AND RESCUE
ADOPTED FIRE CODE ORDINANCE #6325 FOR HYDRANT SPECIFICATIONS AND HYDRANT
INSTALLATION SPECIFICATIONS.

2. ONLY FIRE HYDRANTS THAT ARE ON THE LAS VEGAS VALLEY WATER DISTRICT'S APPROVED
PRODUCTS LIST ARE ALLOWED TO BE INSTALLED.

3. APERMIT IS REQUIRED FROM LAS VEGAS FIRE AND RESCUE FOR THE INSTALLATION OF ON-SITE
WATER LINES AND FIRE HYDRANTS. THE PERMIT AND CONTRACTORS MATERIAL TEST CERTIFICATE
FOR UNDERGROUND PIPING FORM SHALL BE OBTAINED FROM THE FIRE PROTECTION ENGINEER
BEFORE COMMENCEMENT OF WORK. [FC § 105.7.12

4. ON ANY RESIDENTIAL OR COMMERCIAL INSTALLATIONS, FIRE HYDRANTS SHALL BE INSTALLED AND
FIRE APPARATUS ACCESS ROADS SHALL BE MAINTAINED BEFORE COMMENCEMENT OF ANY
COMBUSTIBLE CONSTRUCTION. ALL FIRE HYDRANTS SHALL BE IN GOOD WORKING ORDER AND
SHALL BE CAPABLE OF DELIVERING THE REQUIRED FIRE FLOW. IFC § 3310, § 3312

5. TO IDENTIFY THE FIRE HYDRANT LOCATIONS, THE CONTRACTOR SHALL PLACE A BLUE REFLECTIVE
MARKER AT THE CENTER LINE OF THE STREET ADJACENT TO THE FIRE HYDRANTS. IFC § 507.5.7.3

6. ALL UNDERGROUND INSPECTIONS, PRESSURE AND FLUSH VERIFICATIONS OF ALL FIRE HYDRANTS
AND FIRE LINES, SHALL BE CONDUCTED BEFORE COVERING THE LINES. CENTER LOADING IS
ACCEPTABLE FOR THE HYDRO TESTS WITH PRIOR FIRE PREVENTION APPROVAL. IFC § 106.3

7. ALL ON-SITE UNDERGROUND WATER MAINS AND MATERIALS SHALL BE U.L. LISTED, AW.W.A
APPROVED AND SHALL BE RATED FOR THE APPROPRIATE WORKING PRESSURE. IFC § 507.2.1, NFPA
24

8. PAINTING OF CURBS, FIRE HYDRANTS, PADS, PROTECTION OF FIRE HYDRANTS FROM PHYSICAL
DAMAGE, AND ALL OTHER WORK NECESSARY PER PLANS SHALL BE COMPLETED BEFORE
APPROVAL BY LAS VEGAS FIRE AND RESCUE, FIRE PREVENTION DIVISION. IFC § 507

9. PRIVATE HYDRANTS SHALL BE PAINTED RED. IFC § 507.5.7.1

10.  PRIOR TO THE FINAL OCCUPANCY, A FIRE FLOW TEST SHALL BE WITNESSED BY LAS VEGAS FIRE
AND RESCUE, FIRE PREVENTION DIVISION TO VERIFY AVAILABILITY OF THE REQUIRED FIRE FLOW.
IFC § 507

11, FIRE HYDRANT SPACING SHALL BE AS FOLLOWS: IFC § C102

RESIDENTIAL - 500 FT UNSPRINKLERED; 600 FT SPRINKLERED.
o COMMERCIAL - 300 FT UNSPRINKLERED; 400 FT SPRINKLERED.

12. WHERE THE WATER MAINS ARE EXTENDED ALONG STREETS OR NEW STREETS ARE INSTALLED
WHERE FIRE HYDRANTS ARE NOT NEEDED FOR PROTECTION OF THE STRUCTURES, FIRE
HYDRANTS SHALL BE INSTALLED AT A MAXIMUM OF 1000 FT SPACING, TO PROVIDE FOR
TRANSPORTATION HAZARDS. WHERE STREETS ARE PROVIDED WITH MEDIAN DIVIDERS OR HAVE
FOUR (4) OR MORE TRAFFIC LANES AND HAVE A TRAFFIC COUNT OF MORE THAN 30,000 PER DAY,
HYDRANTS ARE REQUIRED ON EACH SIDE OF THE STREET SPACED AT 500 FT ON AN ALTERNATING
BASIS. IFC § G102.8

13. NO FIRE HYDRANTS SHALL BE LOCATED WITHIN THE RADIUS OF A CUL-DE-SAC OR WITHIN 20 FT OF
THE PERIMETER OF THE RADIUS OF THE CUL-DE-SAC.

14. NO FIRE HYDRANTS SHALL BE LOCATED WITHIN 6 FT OF ANY CURB RETURN, DRIVEWAY, POWER
POLE, STREETLIGHT OR ANY OTHER OBSTRUCTION. IFC § C102.12

15. A MAXIMUM DISTANCE FROM A FIRE HYDRANT TO A ONE-TWO FAMILY DWELLING SHALL NOT
EXCEED 300 FT, AS MEASURED BY AN APPROVED ROUTE. IFC § 102.4

16.  THE MAXIMUM DISTANCE FROM A FIRE HYDRANT TO A FIRE DEPARTMENT CONNECTION (FDC)
SHALL NOT EXCEED 100 FT, AS MEASURED BY AN APPROVED ROUTE. IFC § C102.7

17. THE MAXIMUM DISTANCE FROM A HYDRANT TO THE END OF A DEAD-END STREET SHALL NOT
EXCEED 200 FT. IFC § C102.6

18.  TWO (2) SOURCES OF SUPPLY ARE REQUIRED WHENEVER THERE IS 4 OR MORE FIRE
HYDRANTS/SPRINKLER LEAD-INS ARE INSTALLED ON A SINGLE SYSTEM. SECTIONAL CONTROL
VALVES SHALL BE INSTALLED SO THAT NO MORE THAN 2 FIRE HYDRANTS CAN BE OUT OF SERVICE
DUE TO A BREAK IN A WATER MAIN. IFC § C104

19.  ALL FIRE APPARATUS ACCESS ROADS SHALL BE PAVED TO PROVIDE ALL-WEATHER DRIVING
CAPABILITIES, AND SHALL BE DESIGNED AND MAINTAINED TO SUPPORT THE IMPOSED LOADS OF
THE FIRE APPARATUS. IFC § 503.2.3

20.  THE GRADIENT FOR THE FIRE APPARATUS ACCESS ROADS SHALL NOT EXCEED 12%. ANGLES OF
APPROACH AND ANGLES OF DEPARTURE SHALL NOT EXCEED 6% FOR 25 FT PRIOR TO OR AFTER
THE GRADE CHANGE. ADJACENT TO THE STRUCTURES GRADIENT SHALL NOT EXCEED 6%. IFC §
503.2.7;503.2.8

21, THE TURNING RADIUS OF THE FIRE APPARATUS ACCESS ROADS SHALL BE NO LESS THAN 52 FT
OUTSIDE AND 28 FT INSIDE TURNING RADIUS. IFC § 503.2.4

22, VERTICAL CLEARANCE OF ALL FIRE APPARATUS ACCESS ROADS SHALL NOT BE LESS THAN 13FT 6
INS. IFC § 503.2.1

23.  FIRE DEPARTMENT ACCESS ROADS SHALL HAVE A MINIMUM UNOBSTRUCTED WIDTH OF NOT LESS
THAN 40 FT FLOW LINE TO FLOW LINE WITH PARALLEL PARKING PERMITTED ON BOTH SIDES. NOT
LESS THAN 32 FT WIDE, FLOW LINE TO FLOW LINE, WHERE PARKING IS PERMITTED ONLY ON ONE
SIDE OF THE FIRE APPARATUS ACCESS ROAD. NOT LESS THAN 24FT WIDE, FLOW LINE TO FLOW
LINE, WHERE NO PARKING IS PERMITTED ON EITHER SIDE. FIRE LANES THROUGH PARKING LOTS
SHALL BE NOT LESS THAN 24 FT. IFC § 503.2.1.1

24.  AFIRE APPARATUS ACCESS ROAD SHALL BE REQUIRED WHEN ANY PORTION OF AN EXTERIOR
WALL OF THE FIRST STORY IS LOCATED MORE THAN 150 FT FROM A FIRE DEPARTMENT VEHICLE
ACCESS. THIS DISTANCE COULD BE INCREASED TO 250 FT IF THE BUILDING IS SPRINKLERED. IFC §
503.1.1

25.  APPROVED SECONDARY FIRE APPARATUS ACCESS SHALL BE PROVIDED FOR 100 OR MORE
DWELLING UNITS, ROAD(S) WITH DEAD-ENDS OR WITH A SINGLE POINT OF ACCESS IN EXCESS OF
600 FT. COMMERCIAL AND INDUSTRIAL DEVELOPMENTS WHERE BUILDINGS EXCEED 2 STORIES OR
30 FEET IN HEIGHT, OR EXCEEDING 62,000 SQUARE FEET IN AREA. IFC § 503.1.2

26.  ALL DEAD-END FIRE APPARATUS ROADS AND/OR FIRE LANES, PUBLIC OR PRIVATE, IN EXCESS OF
150 FT IN LENGTH SHALL BE PROVIDED WITH AN APPROVED TURN AROUND HAVING A MINIMUM
DIAMETER OF 81 FT. IFC § 503.2.5

27.  ALL FIRE APPARATUS ACCESS ROADS SHALL BE MARKED BY PLACING APPROVED SIGNS AT THE
START OF THE DESIGNATED FIRE LANE, ONE SIGN AT THE END OF THE FIRE LANE AND WITH SIGNS
AT INTERVALS OF 100 FT ALONG THE DESIGNATED FIRE LANES. SIGNS TO BE PLACED ON BOTH
SIDES OF AN ACCESS ROADWAY IF NEEDED TO PREVENT PARKING ON EITHER SIDE. SIGNS TO BE
INSTALLED NO HIGHER THAN 10 FT OR LESS THAN 6 FT FROM THE ROADWAY LEVEL. THE CURB
ALONG OR ON THE PAVEMENT OR CEMENT (IF NO CURB IS PROVIDED) SHALL BE PAINTED WITH A
RED WEATHER RESISTANT PAINT IN ADDITION TO THE SIGNS. IFC § 503.3

28. ELECTRICALLY CONTROLLED ACCESS GATES SHALL BE PROVIDED WITH AN APPROVED
EMERGENCY VEHICLE DETECTOR/RECEIVER SYSTEM. SAID SYSTEM SHALL BE INSTALLED IN
ACCORDANGE WITH THE IFC § 503.6 AND IFC APPENDIX M.

REVISED MARCH 1, 2016

1. INTHE EVENT OF NATURAL GAS EMERGENCIES CALL 911 AND 1-877-860-6020.
2. MINIMUM HORIZONTAL AND VERTICAL CLEARANCES BETWEEN NATURAL GAS FACILITIES AND
ANY UNDERGROUND UTILITIES AND/OR STRUCTURES, INCLUDING BUT NOT LIMITED TO WATER,
SEWER, STORM DRAIN, COMMUNICATIONS, AND ELECTRIC SHALL BE AT LEAST 12 INCHES OR
GREATER AS DICTATED BY LOCAL CODES AND STANDARDS.

A) ANY DEVIATION FROM SPECIFIED MINIMUM CLEARANCES MUST BE APPROVED BY ALL

AFFECTED UTILITIES AND/OR MUNICIPALITIES.

FOR VALVE ADJUSTMENT CONTACT 702-668-6107 48 HOURS PRIOR TO CONSTRUCTION.
IN THE EVENT OF A NATURAL GAS CONFLICT WITH PROPOSED UTILITIES AND STRUCTURES
CONTACT 702-365-2099.

Ealiad

CAUTION: HIGH PRESSURE GAS!!!
CONTRACTOR TO CALL SOUTHWEST GAS AT
702-400-1789 FOR STANDBY WHEN
EXCAVATING OVER OR NEAR HIGH PRESSURE
GAS LINES 48 HOURS PRIOR TO CONSTRUCTION

CITY OF LAS VEGAS STREET LIGHT NOTES

. ALL STREET LIGHTING INSTALLATIONS SHALL BE IN ACCORDANCE WITH THE STREET
LIGHTING PLANS, THE "UNIFORM STANDARD SPECIFICATION FOR PUBLIC WORKS
CONSTRUCTION OFF-SITE IMPROVEMENTS, CLARK COUNTY AREA, NEVADA", LATEST
REVISION (USS), AND THE "UNIFORM STANDARD DRAWINGS FOR PUBLIC WORKS
CONSTRUCTION OFF-SITE IMPROVEMENTS, CLARK COUNTY AREA, NEVADA" (USD),
LATEST REVISION.

[

DESIGN PROFESSIONAL AND CONTRACTOR SHALL VERIFY CITY'S LATEST LED FIXTURE
SPECIFICATIONS AND APPROVED FIXTURES PER CLV WEBSITE, UNDER BUILDING AND
SAFETY FORMS, PRIOR TO ORDERING MATERIALS.

@«

NO DEVIATION OF STREET LIGHT, PULL BOX, CONDUITS, ETC., LOCATIONS SHALL BE
PERMITTED WITHOUT WRITTEN APPROVAL OF THE TRAFFIC AND CITY ENGINEER. ANY
DEVIATION FROM THE PLAN LOCATION WILL REQUIRE COMPLIANCE WITH SECTION 623
OF THE USS.

bl

ALL EXISTING STREET LIGHTING SHALL REMAIN OPERATIONAL DURING CONSTRUCTION
IN ACCORDANCE WITH SECTION 623 G.03.01 OF THE USS.

L

ALL EMPTY CONDUIT SHALL HAVE AT LEAST ONE GREEN No. #8 AWG WIRE INSTALLED AS
TRACER WIRE IN ACCORDANCE WITH SECTION 623 G.02.01 OF THE USS PRIOR TO
BACKFILLING AND FINAL INSPECTION.

o

ANY STRUCTURE SUCH AS BLOCK WALLS, CHAIN LINK FENCES, RETAINING WALLS, ETC.,
SHALL LEAVE A MINIMUM CLEARANCE IN COMPLIANCE WITH USD NO. 320A WHEN POLE
IS INSTALLED BEHIND SIDEWALK, AND SHALL AT NO TIME COMPLETELY ENCLOSE THE
STREET LIGHTING POLE.

~

AS-BUILT DRAWINGS SHALL BE SUPPLIED TO THE TRAFFIC ENGINEERING DIVISION PRIOR
TO ANY PRE-FINAL INSPECTION. THE AS-BUILT DRAWING NEEDS TO BE STAMPED
AS-BUILT AND SIGNED BY THE PREPARER.

L

SERVICE POINTS SHALL BE COORDINATED WITH NV ENERGY, AND WHEREVER POSSIBLE,
BE LOCATED NEAR THE CENTER OF THE CIRCUIT. SERVICEPOINTS SHALL BE SHOWN ON
THE PLANS.

-

THE CONTRACTOR SHALL FURNISH COMPLETE CONDUIT, WIRE, ETC. FROM SERVICE TO
TRANSFORMERS AND CONTROL SYSTEMS IF REQUIRED ON THE PLANS OR IN THE
SPECIAL PROVISIONS.

s

ALL STREET LIGHTING AND TRAFFIC SIGNAL EQUIPMENT REMOVED AND / OR
DESIGNATED TO BE SALVAGED SHALL BE DELIVERED BY THE CONTRACTOR TO THE
APPROPRIATE CLV SERVICE YARD WITH A MEANS TO UNLOAD. A MINIMUM 24-HOUR
NOTICE OF DELIVERY IS REQUIRED. CALL 229-6331 TO SET UP DELIVERY TIME AND
LOCATION. REPAIR OF ANY DAMAGE TO EQUIPMENT DURING THIS PROCESS WILL BE THE
CONTRACTOR'S RESPONSIBILITY, AT NO ADDITIONAL COST TO THE CITY.

REVISED JUNE 4, 2018 (CPM VERSION)

REVISIONS

NO. | DATE

I)

444 East Warm Springs Road, Ste 118

WS

Louis Berger U.S. Inc.
A WSP Company

Las Vegas, Nevada 89119
Phone: 702.736.6632 - Fax: 702.407.1305
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CONSTRUCT TYPE "DM2" DROP INLET, L=20' PER USDCCA DWG. NO. 412.1

CONSTRUCT TYPE 2B NDOT DROP INLET WITH CONCRETE APRON PER
NDOT STD. DWG. R-4.2.1

CONNECT TO EX. 12'x8' RCB

CONSTRUCT 60" NDOT TYPE 4 MH PER NDOT STD. DWG. NO. R-4.3.2
CONSTRUCT 60" TYPE Il MH PER USDCCA DWG. NO. 406

CONSTRUCT PRECAST MANHOLE TEE PER USDCCA DWG. NO. 407
INSTALL 18" RCP

INSTALL 24" RCP

INSTALL 30" RCP

INSTALL 36" RCP

NOT USED

INSTALL 48" RCP

EX. MH - ADJUST TO GRADE

CONSTRUCT TYPE "DM2" DROP INLET, L=17.5' PER USDCCA DWG. NO. 412.1
CONSTRUCT SIDEWALK DRAIN PER USDCCA DWG. NO. 236
CONSTRUCT TYPE 2 NDOT DROP INLET PER NDOT STD. DWG. R-4.2.1
CONSTRUCT TYPE 2B NDOT DROP INLET PER NDOT STD. DWG. R-4.2.1

REPLACE EX. DI FRAME AND GRATE WITH MANHOLE COVER - ADJUST
TO GRADE

REMOVAL KEY NOTES

®

REMOVE EXISTING DROP INLET STRUCTURE
REMOVE EXISTING SDMH

REMOVE EXISTING 12" RCP

REMOVE EXISTING 15" RCP

REMOVE EXISTING 18" RCP

REMOVE EXISTING 24" RCP

REMOVE EXISTING 30" RCP

REMOVE EXISTING 48" RCP

ABANDON EXISTING 60" RCP

SEE SHEETS WL-1 THROUGH WL-6 FOR WATERLINE CONSTRUCTION.

SEE SHEET SD-13 FOR PROFILE.
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SDMH - 113

EXISTING GROUND ‘\

’fPROPOSED GROUND

DI-11W
10' TYPE DM2

STA: "SD" 32+24.38, 14.64 LT

TMH: 1985.8+

INV OUT: 1976.10-18" SE
N=771017.2028
E=88372.4865

SDMH-113 - 60" NDOT TYPE 4
STA: "SD" 32+23.26, 0.00

TMH: 1986.0+
INV OUT: 1974.70-36" N

INV IN: 1974.80-18" NW

T
+—

|
I

15 LF of 18" RCP @ 8,84%/

I Q

DI-14W

>

—
-
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& 4585
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T T
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zhd-2r©
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it B i
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I~

EX

ELEV. UNKNOWN \‘ —

. 2" PE GAS I———"

e

CONNECT TO
EX. 12'S§ EX. 12'x8' RCB
"L"43+62.39, 6.74' LT
N=772012.992
E=88749.794

INV = 1936.67

EX. 12'x8' RCB
INV = 1935.67
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20' TYPE DM2
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MH: 1941.7=
INV OUT: 1937.92-24" E EXISTING GROUND
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E=887514771 *
N PROPOSED GROUND
\
1945
\ /
N
N S
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1940
1935
f I
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DI-16W

5

DI-16A § w

2%2.5' NDOT TYPE 2B 5 33

STA: "L" 46+65.16, 72.26 LT s BS
TMH: 1945.9: S TeEde
INV OUT: 1937.49-18" E SF-0B8L
N=772318.9341 Sgemﬁed
E=88761.1082 ze 22588
ZrLcZ0K8
TCEESSTS
alhbFrzzzuw

v
EXISTING GROUND
~
~N
S
PROPOSED GROUND

EX. 2" PE GAS

\ ELEV. UNKNOWN

16 LF of 18" RCP @ 13.65%

EX.12'8s
CONNECT TO Iy
EX. 12x8' RCB I
"L" 46+96.93, 1.16' RT I

N= 772335.129 =

- EX. 12'x8' RCB
INV = 1927.19

E= 88839.299 L |
INV = 1931.39
MH-120
PROPOSED GROUND
<

EXISTING GROUND W

o

£ Fe
z [~ w
sz Qo @
> o _ P
R z3 2
Y b ¥
€ 8y SHY
b DN 5 D
g7 5828 grg ¢
Sloa2gdq il [T
8-S SEnZ
w2 V380 SE=iz
O.E<I>T[ﬁ) » V|- =

O'mfﬁl—_zu.l

T
EX.ITS / |

ELEV. UNKNOWN /

EX. TEL
ELEV. UNKNOWN

1960

1955

1950

1945

1940

1935

1930

1925

2020

2015

2010

2005

2000

1995

1990

1985

1950

1945

1940

1935

1930

1925

1920

1915

2020

2015

2010

2005

2000

1995

1990

1985

GRAPHIC SCALE

20 0 10 20
-
(IN FEET)
.
5
= 1950
<
o Z
- B
§- gr\
oM <
grager
occTo®
198
?t;fgka EXISTING GROUND
s 1
aelmhezzd
L
\ v
L 1940
—
EX. 8' DIP WATER
ELEV. UNKNOWN
EX. 6" PE GAS
% ELEV. UNKNOWN
U ( 1935
% T
Q@ h74“7H 1930
s, “ I
&OA ‘\ Iy
® | |
2, h \}
2N | |
[ f
| H 1925
‘ \
|
i
[
| }
[N |
CONNECT TO
EX. 12%8' RCB EX. 12x8 RCB 1920
"L 47+57.03, 118,91 LT INV = 1922.13
N= 772415.075 i
E= 88732.086
INV = 192313
1915
2020
— PROPOSED GROUND. 2015
EXISTING GROUND e
oo
Zo
£ ‘\ 53 4
E . T 2010
3 zg 2
3 5 zZ3
— o9 0
S & o wlt =
8 2. =
4833 arg g
glfeonn TOR, T
Zlrarod Yoz
LWL 8EES S
wal 238 nwniFaZ
yilo 228 2005
DblwFZzw
2000
1995
x\\—Ex.z-wTEL
ELEV. UNKNOWN
1990
\\7 EX. TEL
Exirs | ELEV.UNKNOWN
ELEV. UNKNOWN
1985

REVISIONS

NO. | DATE

Las Vegas, Nevada 89119
Phone: 702.736.6632 - Fax: 702.407.1305

WS

444 East Warm Springs Road, Ste 118

43
5E
& &
a 2
2 3<
[
<
o
w
o
o
S| ¥|a
s
I|z|2
S| .
5 .
IHERE
212128
z|lz|¥
Sl2|0
*lo|<|@
QW || X
@|lo|d|o
>
o
S
i
o | U £
2la
o« o<§
o Qe g
= §|2 w
a ==z &
o “|E =
£ g |3 R
w E|@o ©
o« <[> K
o =l 7]
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MH-122

PROPOSED GROUND
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Sgl @
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444 East Warm Springs Road, Ste 118
Las Vegas, Nevada 89119
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