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TANEY ENGINEERING 
6030 SOUTH JONES BLVD, SUITE 100 

LAS VEGAS, NV 89118 

TELEPHONE: 702-362-8844 

Fax: 702-362-5233 

 
June 1, 2016 

Job No. VLL-15-001 

 

Albert Sung, P.E.   

Flood Control 

City of Las Vegas Public Works 

333 N. Rancho Drive 

Las Vegas, NV 89106 

 

Subject:   Update #3 to the Technical Drainage Study for Valley Hospital  

 

Dear Mr. Sung: 

 

Taney Engineering is pleased to submit Update #3 to the Technical Drainage Study for 

Valley Hospital.  This update addresses changes to the project site plan.  The project is 

located on the northwest corner of Shadow Lane and Goldring Avenue. 

 

Update #1 for the Valley Hospital expansion was completed by CivilWorks Inc. and was 

approved by The City of Las Vegas on October 2, 2002 DS 3208. Update #2 was 

completed by Nevada By Design and was approved by the City of Las Vegas on May 
3, 2007, DS 4158, for the expansion of the surgery department. Any pertinent reference 

material can be found in Appendix C.   

 

This update is for a revision of the improvements put in place with the Valley Hospital 

Expansion. The grading plans for the update are shown in Appendix C. The site plan has 

been revised to redirect flow from the emergency exit put in place during the 

expansion. The design intent is to prevent ponding and flooding of the building while 

keeping as much of the existing improvements. 

 

The proposed changes route water away from the door with the use of sloped 

sidewalks and a 3’ valley gutter to convey the water away from the entrance. The door 

will also be raised to a new grade to prevent the water from flooding the building.  

 

The overall drainage patterns remain the same. Offsite flow is conveyed around the site 

via Goldring Avenue and the existing channels that are around the site. Refer to the 

referenced basin maps for additional information. The hydrologic analysis has not been 

updated; and the proposed high points on Goldring Avenue are roughly at the same 

location as it was previously approved. The referenced basin boundaries have been 

shown on Figure 6.  
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A weighted area calculation was made to account for the upstream flow from Basin D-

ON1. Figure 7 can be referenced to see the use of Basin D-ON1 A in order to quantify 

the amount of storm water passing by this problem area. The boundary was made 

between cross section 1 and 2.  The weighted area calculation was not applied to 

cross section 3 as the full flow rate is expected at that location. 

 

Hydraulics 

Cross section 1 provides hydraulic calculations for the changes to the curb and gutter 

in front of the emergency room door as shown on Section B on sheet GD1. Cross section 

2 provides calculations for entrance between cross section 1 and 3. The sidewalk is at a 

2% grade sloping away from the building. The streets are sloped in a manner that allows 

the water to be transferred to the 3’ valley gutter as shown on Section C on sheet GD1. 

Cross section 3 provides calculations for the area in front of the parking garage as 

shown on Section G on sheet GD1.  

All hydraulic calculations and cross sections can be found in Appendix B. See Figure 7 

for a summary of the cross section results and the location of each of the three cross 

sections. All street sections meet VxD and depth requirements for the 10-year and 100-

year storm events.   

 

The existing finished floor elevations do not meet the criteria of being set at a vertical 

distance above the gutter flow line of at least twice the depth of flow in the gutter flow 

line up to a maximum of 18 inches above the water surface elevation in the street per 

section 304.4 of the HCDDM. It should be noted that this is an existing condition wherein 

the buildings flood. The improvements that are proposed in this update improve the 

current situation by preventing ponding in front of the doors and flooding of the 

building.  

 

Floodplain Info 

Since the most recent update, the Federal Emergency Management Agency (FEMA), 

Flood Insurance Rate Map (FIRM) has been updated. The project site is located on 

Community Panel Numbers 32003C2170F, revised November 16, 2011.   The project is still 

located in a Zone ‘X’.  Zone ‘X’ is described as an area determined to be outside the 

0.2% annual chance floodplain.  The most current panels have been used and are 

included in Appendix A. 

 

2008 MPU 

The Las Vegas Valley Flood Control Master Plan Update of the Clark County Regional 

Flood Control District (MPU) has also been updated since the original study was 

approved.  The project site is located on Figure F-31 of the 2013 MPU and Figure H-31 of 

the 2008 MPU.  Copies are provided in Appendix A as Figures 4 and 5, respectively.   
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BHSA BOULDER HIGHWAY SAHARA AVENUE FWUP FREEWAY CHANNEL BYPASS FACILITY LVWH WASHINGTON AVENUE CHANNEL
0175 P1 14' X 14' RCB 6000 3837 CSA13 SW3 7.93 0.67 0000 E 10' X 9' RCB 350 242 CH50 SW3 0.26 0.37 0431 E 3: 14.33' X 10' RCB 665 2870 DCLC21 SW5 22.79 0.15
0289 P1 14' X 12' RCB 2300 3566 CSA11 SW3 7.55 0.87 0010 E 10' X 8' RCB 804 242 CH50 SW3 0.26 0.37 0446 E Junction Structure 69 2870 DCLC21 SW5 22.79 0.15
0331 P1 14' X 11' RCB 2000 3232 CSA10-1 SW3 7.15 1.00 0059 E 10' X 6' RCB 2680 242 CH50 SW3 0.26 0.40 0447 E 3: 14.33' X 10' RCB 1955 4978 CCAL93 SW5 22.19 0.15

CHRA WEST CHARLESTON DRAINS - RANCHO 0100 E 8' X 4' RCB 1440 242 CH50 SW3 0.26 0.47 0484 E Confluence Structure 455 4978 CCAL93 SW5 22.19 0.15
0000 E 6' X 5' RCB 310 286 CAL95 SW3 0.62 1.92 FWVV VALLEY VIEW DRAIN MEAL MEADOWS ALTA
0006 E 5' X 5' RCB 420 286 CAL95 SW3 0.62 1.00 0000 P1 12' X 11' RCB 1320 1475 CCE3FA SW3 2.67 0.30 0000 E Conc Chnl 8'W 11'D 1:1 SS 700 1207 CAL13-3 SW3 1.48 1.58
0014 E 5' X 4' RCB 600 286 CAL95 SW3 0.62 1.50 0025 P1 10' X 10' RCB 2665 1006 CR4C1 SW3 1.74 0.30 0012 E 12' X 6' RCBC @ Red Sky 160 1161 CAL10-C SW3 1.42 3.03
FLBN FLAMINGO - BOULDER HIGHWAY NORTH 0050 P1 8' X 6' RCB 7785 712 DFW5 SW3 1.34 1.50 0013 E Conc Chnl 8'W 11'D 1:1 SS 320 1161 CAL10-C SW3 1.42 3.03
0281 P1 10' X 7' RCB 1300 1259 CCH56 SW3 1.64 1.33 FWWL FREEWAY CHANNEL-WALDMAN AVENUE 0015 E 72" RCP 2500 1126 CAL11-C SW3 1.38 1.94
0312 P1 7' X 4' RCB 1800 555 CCH52 SW3 0.55 4.20 0000 E 6' X 6' RCB 1000 418 CWAL2 SW3 0.45 0.20 0060 E 60" RCP 905 792 CBR3 SW3 1.08 1.00
0342 P1 7' X 4' RCB 2500 555 CCH52 SW3 0.55 4.20 LCCH LAS VEGAS CREEK CHANNEL 0100 E 72" RCP 1160 792 CBR3 SW3 1.08 1.00
FLFA FLAMINGO - FASHION 0000 E 2: 12' X 7' RCB 730 2894 CLC20-C MEADOWS4 9.68 1.28 0120 E 60" RCP 3500 733 CAL05-C SW3 1.01 1.00
0000 E 12' X 5' RCB 2050 747 CFW17N FLAM3A 0.72 0.28 0013 E 2: 12' X 6' RCB 2035 2894 CLC20-C MEADOWS4 9.68 0.82 0130 E 6' X 4' RCB 1150 186 AL04-C SW3 0.18 0.40
0037 E 8' X 5' RCB 3060 526 FW14 FLAM3A 0.44 0.45 0051 E 2:14' X 7' RCB 3113 2894 CLC20-C MEADOWS4 9.68 0.60 0150 E 60" RCP 285 499 CCUS SW3 0.74 1.40
FW15 FREEWAY CHANNEL FROM DESERT INN TO EXPRESSWAY 0110 E Transition Structure 220 2798 CCLC16-C MEADOWS4 9.51 0160 E 36" RCP 2600 331 CUS SW3 0.56 1.25
0000 E 3: 12' X 10' RCB 2170 3728 CAL93 SW4 10.63 0.17 0114 E 2: 14' X 7' RCB 670 2329 CRMEDET MEADOWS4 8.25 0.80 0209 E 48" RCP 2500 150 DCR2 SW3 0.41 1.70
0010 E 3: 12' X 10' RCB 677 3403 CAL96 SW4 10.10 0.17 0127 E Transition Structure 110 2329 CRMEDET MEADOWS4 8.25 MECH EXTENSION OF MEADOWS / CHARLESTON
0038 E 3: 12' X 10' RCB 1945 3344 CCCH22 SW4 9.92 0.17 0129 E 2: 14' X 7' RCB 1130 2329 CRMEDET MEADOWS4 8.25 0.50 0059 E 36" RCP 1310  0.25
0050 E 3: 12' X 10' RCB 870 2613 CCH50 SW4 8.54 0.17 0150 E 2: 13' X 7' RCB 200 2329 CRMEDET MEADOWS4 8.25 0.95 0084 E 30" RCP 2960  1.26
0089 E 3: 12' X 10' RCB 980 2448 CCWAL2 SW4 8.28 0.17 0154 E Transition Structure 190 2329 CRMEDET MEADOWS4 8.25 0108 E 30" RCP 8550 32 OAKEYOT SW3 1.88 1.43
0100 E 3: 12' X 9' RCB 1575 2295 COK11C SW3 7.83 0.17 0157 E 2: 12' X 6' RCB 1650 1631 CCLC14-C SW3 2.99 1.06 0310 E 24" RCP 1000 32 OAKEYOT SW3 1.88 1.43
0125 E 2: 10' X 8' RCB 1350 1450 DCCSA08 SW3 6.67 0.80 0230 E 12' X 6' RCB 2140 1381 CLC14-C SW3 2.54 1.74 0323 E 15" RCP Outlet 200 32 OAKEYDB SW3 1.88
0150 E 2: 10' X 8' RCB 1067 1450 DCCSA08 SW3 6.67 0.80 0270 E 12' X 6' RCB 1705 774 CCWA02-C SW3 1.84 0.54 0324 E 201 ac-ft Oakey Detention Basin 1652 OAKEYIN SW3 1.88
0175 E 2: 10' X 8' RCB 985 1450 DCCSA08 SW3 6.67 0.75 0302 E 8' X 6' RCB 3940 774 CCWA02-C SW3 1.84 2.49 0334 E 11' X 6' RCB 200 573 C5-OAK-C SW3 0.56 0.50
0214 P1 2: 12' X 10' RCB 1610 4104 CED10-C SW3 6.25 0.73 0377 E 10' X 7' RCB 1226 774 CCWA02-C SW3 1.84 0.74 0337 E 9' X 6' RCB 520 573 C5-OAK-C SW3 0.56 0.50
0242 P1 2: 12' X 9' RCB 1500 3968 CCPS08 SW3 6.03 0.93 0400 E Transition Structure 110 437 CWA02-C SW3 1.47 0.49 0338 E 10' X 8' RCB 2060 1131 C3A-OAKC SW3 1.32 1.62
0271 P1 2: 12' X 10' RCB 1520 3674 CPS08 SW3 5.59 0.59 0402 E 8' X 6' RCB @ Jones 535 437 CWA02-C SW3 1.47 0.49 0351 E 90" RCP 1350 573 C5-OAK-C SW3 0.56 0.50
0301 P1 Conc Chnl 12'W 4'D 2:1 SS 1300 433 CCE3FD-C SW3 0.54 0.42 0412 E 60" RCP 1370 437 CWA02-C SW3 1.47 1.08 MECN MEADOWS - CHARLESTON

FWCH WEST CHARLESTON DRAIN 0438 E 60" RCP 1090 162 CLC01-C SW3 1.20 1.60 0000 P1 9' X 8' RCB 1570 1105 CCH10 SW3 1.00 1.09
0000 E 10' X 7' RCB 1710 1008 CCH22 SW3 1.38 0.74 0458 E 60" RCP 1060 162 CLC01-C SW3 1.20 1.60 0061 P1 8' X 7' RCB 3300 1105 CCH10 SW3 1.00 1.82
0020 E 10' X 7' RCB 840 783 CCCH18-C SW3 1.15 0.40 0478 E 60" RCP 1110 162 CLC01-C SW3 1.20 0.55 0123 P1 8' X 6' RCB 5200 821 CCH09-C SW3 0.72 1.64
0036 E 9' X 7' RCB 425 783 CCCH18-C SW3 1.15 0.40 LCDE LAS VEGAS CREEK - DECATUR 0223 P1 6' X 5' RCB 2700 422 CCH05-C SW3 0.34 2.04
0044 E 9' X 7' RCB 145 538 CCH18-C SW3 0.53 0.40 0000 E 6' X 5' RCB 1800 404 LC11-C SW3 0.38 1.26 MEOK OAKEY MEADOWS STORMDRAIN
0047 E 7' X 5' RCB 710 538 CCH18-C SW3 0.53 2.05 0034 E 72" RCP 700 404 LC11-C SW3 0.38 0.50 0000 E 19' X 7' RCB 900 2718 COK13 SW3SC 2.94 0.91
0060 E 5' X 4' RCB 400 538 CCH18-C SW3 0.53 0.40 LCJO LAS VEGAS CREEK - JONES 0017 E 19' X 8' RCB 1550 2718 COK13 SW3SC 2.94 0.80

FWOK OAKEY DRAIN 0000 E 6' X 6' RCB 380 358 AL01B-C SW3 0.37 0.50 0048 E 18' X 9' RCB 1700 2718 COK13 SW3SC 2.94 0.50
0000 E 10' X 8' RCB 1350 928 1COK11C SW3 1.16 0.62 0007 E 6' X 5' RCB 675 358 AL01B-C SW3 0.37 0.62 0070 E 7' X 6' RCB 1320 226 CH14B SW3 0.22 0.44
0020 E 10' X 8' RCB 1025 928 1COK11C SW3 1.16 0.60 LCME LAS VEGAS CREEK - MEADOWS 0079 E 18' X 8' RCB 630 2450 COK12 SW3SC 2.62 0.50
0040 E 8' X 8' RCB 960 721 COK10 SW3 0.85 1.00 0000 E 14' X 8' RCB 895 1423 MEADOWDB SW3SC 5.67 0.72 0091 E 18' X 8' RCB 850 2450 COK12 SW3SC 2.62 0.50
0060 E 5' X 5' RCB 970 453 COK09-C SW3 0.55 1.50 0016 E Stilling Basin 140 1423 MEADOWDB SW3SC 5.67 0.21 0110 E 12' X 8' RCB 2304 1491 COK08 SW3 1.58 0.77
0076 E 6' X 6' RCB 1175 453 COK09-C SW3 0.55 9.40 0017 E 3,300 cfs Spillway (Replace w/ LCME0018) 3300 MEADOWIN SW3SC 5.67 0150 P3 12' X 8' RCB 642 1491 COK08 SW3 1.58 0.77
0100 E 6' X 6' RCB 980 453 COK09-C SW3 0.55 1.98 0018 P1 Modify Spillway, raise height by 1' (Replaces LCME0017) 3300 MEADOWIN SW3SC 5.67 0166 P3 12' X 9' RCB 1350 1491 COK08 SW3 1.58 0.45

FWPS PALMYRA / SIRIUS DRAIN 0019 E 1: 11' X 5' RCB and 1: 11.5' X 5' RCB 110 1423 MEADOWDB SW3SC 5.67 0.81 0191 P3 12' X 7' RCB 660 957 COK07 SW3 0.93 0.71
0000 P1 12' X 11' RCB 3000 3240 CCPS06 SW3 4.88 1.50 0020 E 213 ac-ft Meadows Detention Basin 4713 MEADOWIN SW3SC 5.67 0204 P3 12' X 6' RCB 655 957 COK07 SW3 0.93 0.71
0057 P1 10' X 10' RCB 5220 1941 CPS06 SW3 2.78 1.28 0021 P1 Upgrade to 235 ac-ft Meadows Detention Basin 4713 MEADOWIN SW3SC 5.67 0217 P3 12' X 5' RCB 1276 556 CSA06 SW3 0.52 0.44
0157 P1 2: 66" RCP 5100 521 CPS03 SW3 0.60 1.15 0026 E Energy Dissipator 110 4713 MEADOWIN SW3SC 5.67 2.94 MEPA MEADOWS PARALLEL

FWR2 FREEWAY CHANNEL - RAILROAD CHANNEL 0028 E Conc Chnl 42'W 9'D 0:1 SS 922 4713 MEADOWIN SW3SC 5.67 0.40 0000 E 10' X 6' RCB 1370 259 CCH14A SW3 0.25 0.50
0000 E 5' X 5' RCB 377  1.60 0040 E Conc Chnl 40'W 10'D 0:1 SS 525 4593 CAL90-C SW3SC 5.44 0.40 0022 E 6' X 5' RCB 200 259 CCH14A SW3 0.25 1.45
0020 E Earth Chnl 10'W 4'D 2:1 SS 650  0.50 0070 E Conc Chnl 40'W 8.5'D 0:1 SS 255 4593 CAL90-C SW3SC 5.44 0.40 0025 E 78" RCP 470 259 CCH14A SW3 0.25 1.16

FWRR FREEWAY CHANNEL BYPASS FACILITY RR BRANCH 0076 E Free Span Bridge 18'W 8'D @ Alta 100 4441 CCAL16 SW3SC 5.27 1.89 PSDE PALMYRA / SIRIUS DRAIN - DECATUR LATERAL
0000 E 48" RCP 70  1.22 0077 E Conc Chnl 18'W 8'D 1:1 SS 618 4441 CCAL16 SW3SC 5.27 1.89 0000 P1 12' X 8' RCB 1330 1018 CED02 SW3 1.21 0.38
0010 E Conc Chnl 4'W 4'D 0:1 SS 220  1.22 0085 E 10' X 6' RCBC @ Valley View 275 1661 1CAL16 SW3 2.09 1.89 0025 P1 10' X 8' RCB 1320 598 CED13 SW3 0.65 0.25

FWSA FREEWAY CHANNEL - SAHARA LCRA LAS VEGAS CREEK - RANCHO WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
0000 P1 7' X 5' RCB 5700 486 CSA08 SW3 0.42 1.49 0000 E 12' X 8' RCB 380 783 CLC16-C SW3 1.71 0.60 0000 E 2: 12' X 4' RCB 700 557 LC21 SW3 0.60 0.20

FWSH SHADOW LANE DRAIN 0004 E 12' X 6' RCB 2367 783 CLC16-C SW3 1.71 0.77 0014 E 1: 12' X 4' RCB and 1: 11' X 4' RCB 2440 557 LC21 SW3 0.60 0.20
0000 E 7' X 4' RCB 950 253 CH22-C SW3 0.23 0.20 LVOE OWENS AVENUE - EAST 0060 E 12' X 4' RCB 455 557 LC21 SW3 0.60 0.20

0345 P1 13' X 11' RCB 1685 2369 DLVOE SW5 22.79 0.60

* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
^ For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).

ZZZZ2013 LAS VEGAS VALLEY  Street Name Designator                AABB                  Existing Facility……..…...…....…....E Construction Features

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

ZZZZMASTER PLAN UPDATE Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert……………………… CMAP Reinforced Concrete Box………………………………………………………RCB
 ID / River Mile   0000                        Category B……..………………P0 Depth……………………D Corrugated Metal Pipe Culvert………………………………CMPC Reinforced Concrete Box Culvert………………………………………………RCBC

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

FIGURE  F - 31 with Parent Stream Preliminary Design…………….P2 Side Slope, H:V……… SS Helical Elliptical Reinforced Concrete Pipe…………………HERCP Reinforced Concrete Pipe Culvert…………………………………………… RCPC
Miles in Hundredths Design…………………………..P3 Reinforced Concrete Arch Pipe…………………………… RCAP Storm Sewer Pipe………………………………………………………………SSP

L
E
G
E
N
D

L
E
G
E
N
D
 

Existing Facility…….…………………... 
Proposed or Modified Facility… ………. 
Contingency Level 
        Category B………………………... 
        Master Plan……………………….. 
        Preliminary Design………………... 
        Design……………………………... 

ID (Facility Identifier)     
    Parent Stream Name 
    Stream Name 
River Mile 
    Distance Above Confluence  
    with Parent Stream (Miles) 
    Miles in Hundredths 

AABB 
 
 
0000 

E 
P 
 
P0 
P1 
P2 
P3 

 
Cast in Place Concrete Pipe…………….....……... 
Corrugated Metal Arch Pipe Culvert……..……...... 
Corrugated Metal Pipe Culvert…………..…...……. 
High Density Polyethylene…………….....……….. 
Horizontal Elliptical Reinforced Concrete Pipe….. 
Reinforced Concrete Arch Pipe……...…...……….. 

 
Bottom Width…..…….. 
 
Depth………..…...….. 
 
Side Slope, H:V… ....... 

 
W 
 
D 
 
SS 

 
CIPCP 
CMAP 
CMPC 
HDPE 
HERCP 
RCAP 

 
Reinforced Concrete Arch Culvert…….. 
Reinforced Concrete Box…………….… 
Reinforced Concrete Box Culvert…….… 
Reinforced Concrete Pipe…………….… 
Reinforced Concrete Pipe Culvert…….. 
Storm Sewer Pipe………………………. 

 
RCAC 
RCB 
RCBC 
RCP 
RCPC 
SSP 

Construction Features 
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Refer to Figure G-2 for Aerial Source(s)

´
Scale: 1 inch = 2,000 feet
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Discharge 7.20 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+47.7 0.48

0+30.9 0.08

0+29.4 0.00

0+27.9 0.08

0+09.0 0.27

0+04.0 0.37

0+00.0 0.45

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+47.7, 0.48) (0+30.9, 0.08) 0.016

(0+30.9, 0.08) (0+27.9, 0.08) 0.013

(0+27.9, 0.08) (0+09.0, 0.27) 0.016

(0+09.0, 0.27) (0+04.0, 0.37) 0.013

(0+04.0, 0.37) (0+00.0, 0.45) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.31 ft

Elevation Range 0.00 to 0.48 ft

Worksheet for Update Cross Section 1 - 10yr

5/27/2016 9:18:26 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 2of1Page



Results

Flow Area 4.54 ft²

Wetted Perimeter 33.62 ft

Hydraulic Radius 0.14 ft

Top Width 33.62 ft

Normal Depth 0.31 ft

Critical Depth 0.28 ft

Critical Slope 0.00721 ft/ft

Velocity 1.58 ft/s

Velocity Head 0.04 ft

Specific Energy 0.35 ft

Froude Number 0.76

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 0.28 ft

Channel Slope 0.40000 %

Critical Slope 0.00721 ft/ft

Worksheet for Update Cross Section 1 - 10yr

5/27/2016 9:18:26 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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Normal Depth 0.31 ft

Discharge 7.20 ft³/s

Cross Section Image

Cross Section for Update Cross Section 1 - 10yr

5/27/2016 9:19:13 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Discharge 13.50 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+47.7 0.48

0+30.9 0.08

0+29.4 0.00

0+27.9 0.08

0+09.0 0.27

0+04.0 0.37

0+00.0 0.45

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+47.7, 0.48) (0+30.9, 0.08) 0.016

(0+30.9, 0.08) (0+27.9, 0.08) 0.013

(0+27.9, 0.08) (0+09.0, 0.27) 0.016

(0+09.0, 0.27) (0+04.0, 0.37) 0.013

(0+04.0, 0.37) (0+00.0, 0.45) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.38 ft

Elevation Range 0.00 to 0.48 ft

Worksheet for Update Cross Section 1- 100yr

5/27/2016 9:20:12 AM

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

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



Results

Flow Area 7.03 ft²

Wetted Perimeter 39.84 ft

Hydraulic Radius 0.18 ft

Top Width 39.83 ft

Normal Depth 0.38 ft

Critical Depth 0.35 ft

Critical Slope 0.00638 ft/ft

Velocity 1.92 ft/s

Velocity Head 0.06 ft

Specific Energy 0.44 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 0.38 ft

Critical Depth 0.35 ft

Channel Slope 0.40000 %

Critical Slope 0.00638 ft/ft

Worksheet for Update Cross Section 1- 100yr

5/27/2016 9:20:12 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Normal Depth 0.38 ft

Discharge 13.50 ft³/s

Cross Section Image

Cross Section for Update Cross Section 1- 100yr

5/27/2016 9:20:42 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Discharge 7.20 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+42.8 0.47

0+24.6 0.08

0+23.1 0.00

0+21.6 0.08

0+05.0 0.30

0+00.0 0.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+42.8, 0.47) (0+24.6, 0.08) 0.016

(0+24.6, 0.08) (0+21.6, 0.08) 0.013

(0+21.6, 0.08) (0+05.0, 0.30) 0.016

(0+05.0, 0.30) (0+00.0, 0.40) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.32 ft

Elevation Range 0.00 to 0.47 ft

Flow Area 4.46 ft²

Wetted Perimeter 32.15 ft

Worksheet for Update Cross Section 2- 10yr

5/27/2016 9:21:32 AM

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

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



Results

Hydraulic Radius 0.14 ft

Top Width 32.14 ft

Normal Depth 0.32 ft

Critical Depth 0.30 ft

Critical Slope 0.00717 ft/ft

Velocity 1.61 ft/s

Velocity Head 0.04 ft

Specific Energy 0.36 ft

Froude Number 0.76

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 0.32 ft

Critical Depth 0.30 ft

Channel Slope 0.40000 %

Critical Slope 0.00717 ft/ft

Worksheet for Update Cross Section 2- 10yr

5/27/2016 9:21:32 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Normal Depth 0.32 ft

Discharge 7.20 ft³/s

Cross Section Image

Cross Section for Update Cross Section 2- 10yr

5/27/2016 9:21:57 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Discharge 13.50 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+42.8 0.47

0+24.6 0.08

0+23.1 0.00

0+21.6 0.08

0+05.0 0.30

0+00.0 0.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+42.8, 0.47) (0+24.6, 0.08) 0.016

(0+24.6, 0.08) (0+21.6, 0.08) 0.013

(0+21.6, 0.08) (0+05.0, 0.30) 0.016

(0+05.0, 0.30) (0+00.0, 0.40) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.39 ft

Elevation Range 0.00 to 0.47 ft

Flow Area 6.99 ft²

Wetted Perimeter 39.03 ft

Worksheet for Update Cross Section 2- 100yr

5/27/2016 9:22:44 AM

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

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



Results

Hydraulic Radius 0.18 ft

Top Width 39.02 ft

Normal Depth 0.39 ft

Critical Depth 0.37 ft

Critical Slope 0.00637 ft/ft

Velocity 1.93 ft/s

Velocity Head 0.06 ft

Specific Energy 0.45 ft

Froude Number 0.80

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 0.39 ft

Critical Depth 0.37 ft

Channel Slope 0.40000 %

Critical Slope 0.00637 ft/ft

Worksheet for Update Cross Section 2- 100yr

5/27/2016 9:22:44 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Normal Depth 0.39 ft

Discharge 13.50 ft³/s

Cross Section Image

Cross Section for Update Cross Section 2- 100yr

5/27/2016 9:23:06 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+43.4 0.40

0+21.8 0.08

0+20.3 0.00

0+18.8 0.08

0+15.0 0.14

0+10.0 0.24

0+00.0 0.34

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+43.4, 0.40) (0+21.8, 0.08) 0.016

(0+21.8, 0.08) (0+18.8, 0.08) 0.013

(0+18.8, 0.08) (0+15.0, 0.14) 0.016

(0+15.0, 0.14) (0+00.0, 0.34) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.33 ft

Elevation Range 0.00 to 0.40 ft

Flow Area 4.87 ft²

Worksheet for Update Cross Section 3- 10yr

6/1/2016 10:03:04 AM

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

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



Results

Wetted Perimeter 37.38 ft

Hydraulic Radius 0.13 ft

Top Width 37.37 ft

Normal Depth 0.33 ft

Critical Depth 0.30 ft

Critical Slope 0.00640 ft/ft

Velocity 1.64 ft/s

Velocity Head 0.04 ft

Specific Energy 0.37 ft

Froude Number 0.80

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 0.33 ft

Critical Depth 0.30 ft

Channel Slope 0.40000 %

Critical Slope 0.00640 ft/ft

Worksheet for Update Cross Section 3- 10yr

6/1/2016 10:03:04 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Normal Depth 0.33 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for Update Cross Section 3- 10yr

6/1/2016 10:03:34 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+43.4 0.40

0+21.8 0.08

0+20.3 0.00

0+18.8 0.08

0+15.0 0.14

0+10.0 0.24

0+00.0 0.34

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+43.4, 0.40) (0+21.8, 0.08) 0.016

(0+21.8, 0.08) (0+18.8, 0.08) 0.013

(0+18.8, 0.08) (0+15.0, 0.14) 0.016

(0+15.0, 0.14) (0+00.0, 0.34) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.39 ft

Elevation Range 0.00 to 0.40 ft

Flow Area 7.57 ft²

Worksheet for Update Cross Section 3- 100yr

6/1/2016 10:04:02 AM

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

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



Results

Wetted Perimeter 43.19 ft

Hydraulic Radius 0.18 ft

Top Width 43.13 ft

Normal Depth 0.39 ft

Critical Depth 0.37 ft

Critical Slope 0.00591 ft/ft

Velocity 1.98 ft/s

Velocity Head 0.06 ft

Specific Energy 0.45 ft

Froude Number 0.83

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 0.39 ft

Critical Depth 0.37 ft

Channel Slope 0.40000 %

Critical Slope 0.00591 ft/ft

Worksheet for Update Cross Section 3- 100yr

6/1/2016 10:04:02 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %

Normal Depth 0.39 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for Update Cross Section 3- 100yr

6/1/2016 10:04:37 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 1of1Page
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Improvement Plans 














