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TANEY ENGINEERING 
6030 SOUTH JONES BLVD, SUITE 100 

LAS VEGAS, NV 89118 

TELEPHONE: 702-362-8844 

Fax: 702-362-5233 

 
May 24, 2017 

Job No. WLL-17-111 

 

Layne Weber, P.E.   

Clark County Public Works 

500 S. Grand Central Parkway 

Las Vegas, NV  89155 

 

Subject:   Addendum #1 to the Technical Drainage Study Kitchen Grading,  HTE# 17-

9606 

 

Dear Mr. Weber: 

 

Taney Engineering is pleased to provide Addendum #1 to the Technical Drainage Study 

for Kitchen Grading.  This addendum includes a response to each comment from City 

of Las Vegas review memorandum dated on March 22, 2017.  The comments have 

been reproduced and addressed as follows: 

Comment 1: Provide cover and notes sheet, including abbreviations, with the next 

submittal 

Cover and notes sheets, including abbreviations, have been 

included with this submittal. 

Comment 2: The purpose of the rough grading is unclear. There are no land use 

applications in process for the property. 

While constructing the Horse and Coke project, the project site was 

partially graded.  This study’s purpose is to propose a rough graded 

condition that the project site can be graded to that will mitigate 

storm water runoff and provide a stable interim condition until 

development of the project site is proposed and constructed. 

Comment 3: From the proposed contours shown, it appears the site design 

proposes excess fill and does not comply with Title 30.32-040-9. 

Provide the specific "Clark County Code", "Section of Title" or "Land 

Use Condition" that is required for the lots to be elevated above the 

18-inch maximum allowed per Title 30.32-040-9 or revise design and 

plans to meet Title 30.32-040-9. 

The onsite grading has been revised for this submittal.  The site design 

no longer proposes excess fill and does comply with Title 30.32-040-9.   
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Comment 4: It is unclear why on Standard Form 1 the total area owned at the site 

is 10 acres, being developed is 5.1 acres, and only parcel 125-09-

602-003 is listed as being developed (5.1 acres). 

The owner of the project site also owns the parcel to the southeast of 

the project site, APN 125-09-602-005. However, because the project 

site does not include this parcel, the Standard Form 1 has been 

revised to show the Total Owned land Area at Site to be 5.1 acres.   

Comment 5: The technical drainage study must address the site in the existing, 

interim, and future conditions. The future condition of the site was not 

addressed. 

This submittal addresses the future condition.  The future condition 

flow pattern is assumed to match the interim condition flow patterns.  

A conservative landuse of Residential Lots with 6,000 square feet or 

less has been used for the future condition.  The site is being 

proposed to be rough graded with this submittal, and there is not a 

timeline for further development of the project site.  The future onsite 

basins are delineated to show the area that discharges to Coke 

Street and the area that discharges to the 20’ drainage easement 

that flows south of the project site.  The flows that flow through the 

parcel to the southeast of the project site are not increased in the 

proposed condition.  The basins are delineated using vague 

assumptions and the future site conditions must be presented in a 

drainage study update. 

Normal depth calculations for the ultimate street section for Coke 

Street, a 60-foot right-of-way, have been included for the maximum 

(0.95%) and minimum (0.53%) longitudinal slopes at cross section A.  

A summary of the basin flows and normal depth calculations can be 

found on Figure 8 in the Appendix. 

Comment 6: The north arrows as shown on Figures 6 and 7 are oriented 

incorrectly. 

Figures 6 and 7 have been revised and resubmitted with the north 

arrow oriented correctly.  Figures 6 and 7 can be found in the 

Appendix. 

Comment 7: It appears that a portion of parcel 125-04-301-005 drains thru the 

project site per the hydrologic analysis and review of the contours. 

Offsite runoff that is conveyed through the site must be within a 

drainage easement. The easement must be at least equal to the top 

width of the flow plus required freeboard. 

The easements will be dedicated when the site is further developed 

beyond the rough graded condition that is proposed with this 

project.  Since the proposed drainage pattern is an interim condition 

and the ultimate condition onsite flow patterns may deviate, the 

drainage easements will be dedicated in the future.  The existing 

finished floors are either 18 inches above the water surface 
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elevations in the swales or protected with solid grouted walls as 

discussed in the response to comment #11. 

Comment 8: The name of the analyzed basin in this report is not consistent. In 

some calculations the basin is named RGOF1 while in others it is 

RGON1. 

The curve number and Standard Form 4 calculations have been 

resubmitted to show the correct name of RGON1 as the onsite rough 

graded subbasin.   

Comment 9: Review the hydraulic sections. The geometry do not appear to match 

elevations as shown on the plans and it appears that depths will be 

higher than calculated. 

Hydraulic sections with minimum and maximum side slopes have 

been provided to analyze the maximum depth and maximum 

velocities for the proposed sections.  Normal Depth calculations 

have been provided for sections B, C, and D.  The provided normal 

depth calculations show the worst case scenario for depth and 

velocity anticipated in the proposed swales.  The velocities in the 

swales are not considered erosive and the swales will contain the 

flow depths during the 100-year event.  

Also, the onsite proposed grading has been revised for this submittal, 

and the interim prorated onsite subbasins have been revised to 

match the proposed grading.  The cross section flows for sections C 

and D have been revised accordingly.  A summary of the cross 

section calculations can be found on Figure 7 in the Appendix. 

Comment 10: Provide a hydraulic section for the minimum slope in Coke Road. 

An additional cross section with a slope of 0.53% has been included 

with this submittal.  The cross section summary tables have been 

updated and included on Figures 6, 7 and 8.   

Comment 11: Section 5.2 of the report states that the lots in the Horse & Coke study 

are protected with a solid grouted wall. This statement seems 

incomplete, as it appears only lot 7 of the Horse & Coke 

improvement plans (lot 30 on this set of plans) has a proposed solid 

grouted wall. 

Per the plans to the Horse and Coke Study, Lot 7 (Lot 30 on this set of 

plans) has been protected with solid grouted wall, the other finished 

floor elevations of the two lots adjacent to the project site are at a 

minimum vertical distance above the flow line of at least twice the 

depth of flow up to a maximum of 18 inches above the water 

surface elevation.  The finished floor elevations of the lots adjacent to 

the project site are set at least twice the depth of flow above the 

flowline. 
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Proj. No:

Date: 5/22/2017

Basin 
Basin Area 

(ac)
Sub-region Cover Type

Sub-region 

Soil Type

Sub-region 

CN

Sub-region 

Area (ac)

Percent of 

Basin

Cumulative 

Percent

Areal 

Weighted CN

Cumulative 

CN

Composite 

CN

RGON1 16.04 Newly Graded Areas D 94 3.41 21.3% 21.3% 20.0 20.0

RGON1 16.04 Newly Graded Areas A 77 12.63 78.7% 100.0% 60.6 80.6 81

DON1 16.04 Residential, 6000sf, 69% Imp D 92 3.41 21.3% 21.3% 19.6 19.6

DON1 16.04 Residential, 6000sf, 69% Imp A 80 12.63 78.7% 100.0% 63.0 82.6 83

Composite Curve Number Calculations

Project Name: Lyon Estates VIII - Kitchen PropertyWLL-17-111

Designed By: DBC



     HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - STANDARD FORM 4

 

 

PROJECT NO. : WLL-17-111 PROJECT: Lyon Estates VIII - Kitchen Property

FILE : STD_FRM4       CALCULATED BY: DBC DATE : 03/27/17

Initial/Overland Time                Travel Time  Tc       Tc Check Final Tc Tlag Remarks

            (Ti)                      (Tt) (Urbanized Basins)

DESIG CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt Tc=Ti+Tt TOTAL Tc Tc Tlag Remarks

(acres) (mi^2) (ft) (%) (min) (ft) (%) (fps) (fps) (min) (min) (ft) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

RGON1* 81 0.679 16.0 0.0251 300 1.0 13.1 1560 0.8 1.81 2.74 11.1 24.2 1860 20.3 20.33 0.203

DON1** 83 0.706 16.0 0.0251 80 1.0 6.3 2050 0.8 1.81 2.74 14.1 20.4 2130 21.8 20.40 0.204

Travel Time Velocity Formulas All basins over one square mile

Ti=(1.8(1.1-K)L^(1/2))/(S^1/3) For the travel time (Tt) calculations, Existing Developed are calculated by the equation

Tc=Ti+Tt V1 applies to the first 500 feet of travel distance; V1 = 14.8*(S/100)^1/2 V1 = 20.2*(S/100)^1/2 Tlag=20Kn(L*Lc/S^0.5)^0.33 

K=0.0132(CN)-.39 V2 applies to the remaining travel distance. V2 = 29.4*(S/100)^1/2 V2 = 30.6*(S/100)^1/2 and denoted by shaded gray

Tlag = 0.6Tc (See Worksheet).

REFERENCE: CCRFCD HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

STANDARD FORM 4

**Developed basin of XOF1 from the Horse & Coke Study

*Rough grade basin of XOF1 from the Horse & Coke Study

Sub-Basin Data

Taney Engineering

6030 S. Jones, Suite #100

Las Vegas, NV 89118
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 *                                       *                                                   *                                     *

 *   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   27MAR17  TIME  11:13:45   *                                                   *           (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, 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.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                                        

              1           ID                                                                                

              2           ID      <><><><><><><><><><><><><><><><><><>                                      

              3           ID        LYON ESTATES VIII - KITCHEN PROPERTY                                    

              4           ID        HYDROLOGIC MODEL                                                        

              5           ID        ---------------------------                                             

              6           ID                                                                                

              7           ID        10-YR AND 100-YR STORM EVENT                                            

              8           ID        ---------------------------                                             

              9           ID        TANEY ENGINEERING                                                       

             10           ID        INTERIM CONDITION                                                       

             11           ID        FILE: INT_ULT.DAT                                                       

             12           ID        PROJECT No: WLL-17-111                                                  

             13           ID        DATE:  FEB 2017                                                         

             14           ID      <><><><><><><><><><><><><><><><><><>                                      

             15           ID                                                                                

             16           ID       ---> 6-HOUR / SDN 3 <---                                                 

             17           ID                                                                                

             18           IT       5       0       0     300                                                

             19           IO       5                                                                        

             20           IN       5                                                                        

             21           JR    PREC    0.57    1.00                                                        

                          *                                                                               

 

             22           KK   RGON1                                                                        

             23           BA   .0251                                                                        

             24           PB    2.77                                                                        

             25           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130

             26           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181

             27           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249

             28           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409

             29           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856

             30           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976

             31           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998

             32           PC    .998    .999    1.00                                                        

             33           LS       0      81                                                                

             34           UD    .203                                                                        

                          *                                                                               

 

             35           KK    DON1                                                                        

             36           BA   .0251                                                                        

             37           LS       0      83                                                                

             38           UD    .204                                                                        

                          *                                                                               

             39           ZZ                                                                                

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

Page 1
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    22       RGON1

                 .

                 .

    35           .        DON1

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1*****************************************                                                   ***************************************

 *                                       *                                                   *                                     *

 *   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   27MAR17  TIME  11:13:45   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

 *****************************************                                                   ***************************************

                                                                                                         

                               <><><><><><><><><><><><><><><><><><>                                      

                                 LYON ESTATES VIII - KITCHEN PROPERTY                                    

                                 HYDROLOGIC MODEL                                                        

                                 ---------------------------                                             

                                                                                                         

                                 10-YR AND 100-YR STORM EVENT                                            

                                 ---------------------------                                             

                                 TANEY ENGINEERING                                                       

                                 INTERIM CONDITION                                                       

                                 FILE: INT_ULT.DAT                                                       

                                 PROJECT No: WLL-17-111                                                  

                                 DATE:  FEB 2017                                                         

                               <><><><><><><><><><><><><><><><><><>                                      

                                                                                                         

                                ---> 6-HOUR / SDN 3 <---                                                 

                                                                                                         

   19 IO          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      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 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

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                      .57      1.00

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

                                                         .57     1.00

 HYDROGRAPH AT

+                  RGON1       .03     1   FLOW           7.      22.

                                           TIME         3.67     3.67

 HYDROGRAPH AT

+                   DON1       .03     1   FLOW           8.      24.

                                           TIME         3.67     3.67
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INT_ULT

 *** NORMAL END OF HEC-1 ***
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 Lyon Estates VIII – Kitchen Property 

 

WLL-17-111 

 

APPENDIX D 

Hydraulic Calculations  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.95 %

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.50

0+10.0 0.00

0+14.0 0.50

0+16.0 0.66

0+18.0 0.70

0+30.0 0.94

0+42.0 0.70

0+44.0 0.66

0+46.0 0.50

0+50.0 0.00

0+60.0 0.50

0+60.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+18.0, 0.70) 0.025

(0+18.0, 0.70) (0+42.0, 0.70) 0.016

(0+42.0, 0.70) (0+60.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for  SECTION A - COKE AV. - INT - 100 YEAR MAX

5/23/2017 4:33:03 PM

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

Normal Depth 0.49 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 6.66 ft²

Wetted Perimeter 27.39 ft

Hydraulic Radius 0.24 ft

Top Width 27.31 ft

Normal Depth 0.49 ft

Critical Depth 0.45 ft

Critical Slope 0.01507 ft/ft

Velocity 2.25 ft/s

Velocity Head 0.08 ft

Specific Energy 0.57 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 0.49 ft

Critical Depth 0.45 ft

Channel Slope 0.95 %

Critical Slope 0.01507 ft/ft

Worksheet for  SECTION A - COKE AV. - INT - 100 YEAR MAX

5/23/2017 4:33:03 PM

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 0.95 %

Normal Depth 0.49 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for  SECTION A - COKE AV. - INT - 100 YEAR MAX

5/23/2017 4:33:12 PM

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 0.53 %

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.50

0+10.0 0.00

0+14.0 0.50

0+16.0 0.66

0+18.0 0.70

0+30.0 0.94

0+42.0 0.70

0+44.0 0.66

0+46.0 0.50

0+50.0 0.00

0+60.0 0.50

0+60.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+18.0, 0.70) 0.025

(0+18.0, 0.70) (0+42.0, 0.70) 0.016

(0+42.0, 0.70) (0+60.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for  SECTION A - COKE AV. - INT - 100 YEAR MIN

5/23/2017 10:30:55 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

Normal Depth 0.54 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 8.12 ft²

Wetted Perimeter 29.16 ft

Hydraulic Radius 0.28 ft

Top Width 28.99 ft

Normal Depth 0.54 ft

Critical Depth 0.45 ft

Critical Slope 0.01507 ft/ft

Velocity 1.85 ft/s

Velocity Head 0.05 ft

Specific Energy 0.59 ft

Froude Number 0.61

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 0.45 ft

Channel Slope 0.53 %

Critical Slope 0.01507 ft/ft

Worksheet for  SECTION A - COKE AV. - INT - 100 YEAR MIN

5/23/2017 10:30:55 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 0.53 %

Normal Depth 0.54 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for  SECTION A - COKE AV. - INT - 100 YEAR MIN

5/23/2017 10:31:05 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 0.95 %

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.50

0+10.0 0.00

0+14.0 0.50

0+16.0 0.66

0+18.0 0.70

0+30.0 0.94

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+16.0, 0.66) 0.025

(0+16.0, 0.66) (0+30.0, 0.94) 0.016

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 0.62 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 5.32 ft²

Wetted Perimeter 15.72 ft

Hydraulic Radius 0.34 ft

Worksheet for  SECTION A - COKE AV. - INT - HALF ST MAX

5/23/2017 10:31:15 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

Top Width 15.54 ft

Normal Depth 0.62 ft

Critical Depth 0.58 ft

Critical Slope 0.01356 ft/ft

Velocity 2.82 ft/s

Velocity Head 0.12 ft

Specific Energy 0.75 ft

Froude Number 0.85

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 0.62 ft

Critical Depth 0.58 ft

Channel Slope 0.95 %

Critical Slope 0.01356 ft/ft

Worksheet for  SECTION A - COKE AV. - INT - HALF ST MAX

5/23/2017 10:31:15 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 0.95 %

Normal Depth 0.62 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for  SECTION A - COKE AV. - INT - HALF ST MAX

5/23/2017 10:31:24 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 0.53 %

Discharge 15.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.50

0+10.0 0.00

0+14.0 0.50

0+16.0 0.66

0+18.0 0.70

0+30.0 0.94

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+16.0, 0.66) 0.025

(0+16.0, 0.66) (0+30.0, 0.94) 0.016

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 0.70 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 6.61 ft²

Wetted Perimeter 18.33 ft

Hydraulic Radius 0.36 ft

Worksheet for  SECTION A - COKE AV. - INT - HALF ST MIN

5/23/2017 10:31:36 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

Top Width 18.08 ft

Normal Depth 0.70 ft

Critical Depth 0.58 ft

Critical Slope 0.01265 ft/ft

Velocity 2.27 ft/s

Velocity Head 0.08 ft

Specific Energy 0.78 ft

Froude Number 0.66

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 0.70 ft

Critical Depth 0.58 ft

Channel Slope 0.53 %

Critical Slope 0.01265 ft/ft

Worksheet for  SECTION A - COKE AV. - INT - HALF ST MIN

5/23/2017 10:31:36 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 0.53 %

Normal Depth 0.70 ft

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for  SECTION A - COKE AV. - INT - HALF ST MIN

5/23/2017 10:31:45 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 1.37 %

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.67

0+05.0 0.00

0+10.0 1.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.67) (0+10.0, 1.67) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.50 ft

Elevation Range 0.00 to 1.67 ft

Flow Area 0.75 ft²

Wetted Perimeter 3.16 ft

Hydraulic Radius 0.24 ft

Top Width 3.00 ft

Normal Depth 0.50 ft

Critical Depth 0.49 ft

Critical Slope 0.01564 ft/ft

Velocity 2.67 ft/s

Worksheet for  SECTION B - 10' SWALE - INT

5/24/2017 10:13:35 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

Velocity Head 0.11 ft

Specific Energy 0.61 ft

Froude Number 0.94

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 0.50 ft

Critical Depth 0.49 ft

Channel Slope 1.37 %

Critical Slope 0.01564 ft/ft

Worksheet for  SECTION B - 10' SWALE - INT

5/24/2017 10:13:35 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.37 %

Normal Depth 0.50 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for  SECTION B - 10' SWALE - INT

5/24/2017 10:13:42 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 1.30 %

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.67

0+05.0 0.00

0+10.0 1.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.67) (0+10.0, 1.67) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.39 ft

Elevation Range 0.00 to 1.67 ft

Flow Area 0.45 ft²

Wetted Perimeter 2.46 ft

Hydraulic Radius 0.18 ft

Top Width 2.33 ft

Normal Depth 0.39 ft

Critical Depth 0.37 ft

Critical Slope 0.01715 ft/ft

Velocity 2.20 ft/s

Worksheet for  SECTION C - 10' SWALE - INT MAX SLOPE

5/24/2017 10:08:54 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

Velocity Head 0.08 ft

Specific Energy 0.46 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 0.39 ft

Critical Depth 0.37 ft

Channel Slope 1.30 %

Critical Slope 0.01715 ft/ft

Worksheet for  SECTION C - 10' SWALE - INT MAX SLOPE

5/24/2017 10:08:54 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.30 %

Normal Depth 0.39 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for  SECTION C - 10' SWALE - INT MAX SLOPE

5/24/2017 10:09:09 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 0.50 %

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.67

0+05.0 0.00

0+10.0 1.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.67) (0+10.0, 1.67) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.47 ft

Elevation Range 0.00 to 1.67 ft

Flow Area 0.65 ft²

Wetted Perimeter 2.94 ft

Hydraulic Radius 0.22 ft

Top Width 2.79 ft

Normal Depth 0.47 ft

Critical Depth 0.37 ft

Critical Slope 0.01715 ft/ft

Velocity 1.54 ft/s

Worksheet for  SECTION C - 10' SWALE - INT MIN SLOPE

5/24/2017 10:09:40 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

Velocity Head 0.04 ft

Specific Energy 0.50 ft

Froude Number 0.56

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 0.47 ft

Critical Depth 0.37 ft

Channel Slope 0.50 %

Critical Slope 0.01715 ft/ft

Worksheet for  SECTION C - 10' SWALE - INT MIN SLOPE

5/24/2017 10:09:40 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 0.50 %

Normal Depth 0.47 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for  SECTION C - 10' SWALE - INT MIN SLOPE

5/24/2017 10:09:49 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 1.30 %

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.67

0+05.0 0.00

0+10.0 1.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.67) (0+10.0, 1.67) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.39 ft

Elevation Range 0.00 to 1.67 ft

Flow Area 0.45 ft²

Wetted Perimeter 2.46 ft

Hydraulic Radius 0.18 ft

Top Width 2.33 ft

Normal Depth 0.39 ft

Critical Depth 0.37 ft

Critical Slope 0.01715 ft/ft

Velocity 2.20 ft/s

Worksheet for SECTION D - 10' SWALE - INT  MAX SLOPE

5/24/2017 10:10:03 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

Velocity Head 0.08 ft

Specific Energy 0.46 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 0.39 ft

Critical Depth 0.37 ft

Channel Slope 1.30 %

Critical Slope 0.01715 ft/ft

Worksheet for SECTION D - 10' SWALE - INT  MAX SLOPE

5/24/2017 10:10:03 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.30 %

Normal Depth 0.39 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION D - 10' SWALE - INT  MAX SLOPE

5/24/2017 10:10:11 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 0.60 %

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.67

0+05.0 0.00

0+10.0 1.67

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.67) (0+10.0, 1.67) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.45 ft

Elevation Range 0.00 to 1.67 ft

Flow Area 0.61 ft²

Wetted Perimeter 2.84 ft

Hydraulic Radius 0.21 ft

Top Width 2.70 ft

Normal Depth 0.45 ft

Critical Depth 0.37 ft

Critical Slope 0.01715 ft/ft

Velocity 1.65 ft/s

Worksheet for  SECTION D - 10' SWALE - INT MIN SLOPE
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Results

Velocity Head 0.04 ft

Specific Energy 0.49 ft

Froude Number 0.61

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 0.45 ft

Critical Depth 0.37 ft

Channel Slope 0.60 %

Critical Slope 0.01715 ft/ft

Worksheet for  SECTION D - 10' SWALE - INT MIN SLOPE

5/24/2017 10:09:18 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.60 %

Normal Depth 0.45 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for  SECTION D - 10' SWALE - INT MIN SLOPE
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.95 %

Discharge 17.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.60

0+05.0 0.50

0+05.5 0.50

0+05.5 0.00

0+07.0 0.13

0+07.0 0.17

0+30.0 0.63

0+53.0 0.17

0+53.0 0.13

0+54.5 0.00

0+54.5 0.50

0+55.0 0.50

0+60.0 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

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

(0+07.0, 0.17) (0+53.0, 0.17) 0.016

(0+53.0, 0.17) (0+60.0, 0.60) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for SECTION A - COKE AV. - ULT - 100 YEAR MAX
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Results

Normal Depth 0.48 ft

Elevation Range 0.00 to 0.63 ft

Flow Area 5.97 ft²

Wetted Perimeter 34.81 ft

Hydraulic Radius 0.17 ft

Top Width 33.76 ft

Normal Depth 0.48 ft

Critical Depth 0.51 ft

Critical Slope 0.00656 ft/ft

Velocity 2.85 ft/s

Velocity Head 0.13 ft

Specific Energy 0.60 ft

Froude Number 1.19

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 0.48 ft

Critical Depth 0.51 ft

Channel Slope 0.95 %

Critical Slope 0.00656 ft/ft

Worksheet for SECTION A - COKE AV. - ULT - 100 YEAR MAX
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.95 %

Normal Depth 0.48 ft

Discharge 17.00 ft³/s

Cross Section Image

Cross Section for SECTION A - COKE AV. - ULT - 100 YEAR MAX

5/22/2017 11:34:43 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.53 %

Discharge 17.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.00

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+30.0 0.63

0+53.0 0.17

0+53.0 0.13

0+54.5 0.00

0+54.5 0.50

0+55.0 0.50

0+60.0 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.00) (0+07.0, 0.17) 0.013

(0+07.0, 0.17) (0+53.0, 0.17) 0.016

(0+53.0, 0.17) (0+60.0, 0.60) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Worksheet for SECTION A - COKE AV. - ULT - 100 YEAR MIN
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Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.53 ft

Elevation Range 0.00 to 0.63 ft

Flow Area 7.75 ft²

Wetted Perimeter 44.23 ft

Hydraulic Radius 0.18 ft

Top Width 42.08 ft

Normal Depth 0.53 ft

Critical Depth 0.51 ft

Critical Slope 0.00659 ft/ft

Velocity 2.19 ft/s

Velocity Head 0.07 ft

Specific Energy 0.60 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 0.53 ft

Critical Depth 0.51 ft

Channel Slope 0.53 %

Critical Slope 0.00659 ft/ft

Worksheet for SECTION A - COKE AV. - ULT - 100 YEAR MIN
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.53 %

Normal Depth 0.53 ft

Discharge 17.00 ft³/s

Cross Section Image

Cross Section for SECTION A - COKE AV. - ULT - 100 YEAR MIN

5/22/2017 11:34:28 AM
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27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



 Lyon Estates VIII – Kitchen Property 

 

WLL-17-111 

 

APPENDIX E 

Reference Material 
  



 Lyon Estates VIII – Kitchen Property 

 

WLL-17-111 

 

APPENDIX F 

Improvement Plans 
 















Draft Revised 5-2013 - 1 - 

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

Project Name: KITCHEN PROPERTY Map ID:        

Firm Name: Taney Engineering Engineers: Anthony Deleon, Jr., P.E. 

Address:  6030 S. Jones, Suite #100 

City:  Las Vegas State:  Nevada Zip: 89118 

Phone Number: (702) 362-8844 Fax Number: (702) 362-5233 

Property Owner: William Lyon Homes, Inc 

Address:  1980 Festival Plaza Dr. #500 

City:  Las Vegas State:  Nevada Zip: 89135 
 

Reviewed By: 
 

        

 

Date Received: 
 

        

 

Date Accepted for Review: 
 

       

 

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to the 
local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum 
information required prior to the entity performing a review.  The engineer will remain responsible to ensure the 
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control 
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL). 

 
This document is intended as an aid in preparing Technical Drainage Studies.  Each study submitted is reviewed for 
compliance with local and regional criteria.  This form is not intended to be all inclusive and does not limit the extent of 
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use. 

 
If the items are not applicable for the subject site, provide N/A. 
 

I. GENERAL REQUIREMENT 

 Yes  No 
 

 
X 

 
      Design Manual Standard Form 1 with the engineer’s seal and signature. 

 
X        Design Manual Standard Form 4 

 
X        2 Copies of the 24”x36” Drainage Plan 

 
       N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge. 

 
II. MAPS AND EXHIBITS 

 
X        A copy of a current Flood Insurance Map (FIRM) with the site delineated. 

     

 X 

 

      A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control 
Facilities and Environmental area with the site delineated.   

REFERENCE:        STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 
 

II. MAPS AND EXHIBITS (Continued) 

 Yes  No 
 

 
X        Off-site drainage basin maps for existing, interim and future conditions showing the existing 

topography, basin boundaries, concentration points, and flows in cfs.  

   
 X        On-site drainage basin maps for existing and proposed conditions showing the existing 

topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.     
 

X        Vicinity Map with local and major cross streets identified and a north arrow. 

 
    

II. DRAINAGE PLAN 

 
Yes  No  

 
X        Sheet size:  24”x36” sealed by a registered engineer in the State of Nevada 

 
X        Minimum scale: 1” = 60’ 

 
X        Project Name. 

 
X        Vicinity Map with local and major cross streets. 

 
X        Revision box. 

 
X        North arrow and bar scale. 

 
X        Engineer’s/consultants’s address and phone number 

 
X        Elevation datum and benchmark 

 
X        Legend for symbols and abbreviations 

 
X        Cut/fill scarps, where applicable 

 
X        Street names, grades, widths. 

 
X        Proposed future and existing spot grades for top of curbs and street crowns at lot lines, 

grade breaks, and along curb returns on both sides of the street.  
   

 X 

 

      Existing contours encompassing the site and 100 feet beyond with spot elevations for 
important locations, where applicable.   

 
       N/A Minimum finish floor elevations with top-of-curb elevations at upstream end of lot. 

 
X        Proposed typical street sections 

 

REFERENCE:        STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 
 

III. DRAINAGE PLAN (Continued) 

 Yes  No 
 

 
       N/A Streets with off-set crowns. 

  

 

  

X       Proposed contours or spot elevations in sufficient detail to exhibit intended drainage 
patterns and slopes   

 
X        Property Lines 

 
X        Right-of-way lines and widths, existing and proposed. 

 
X        Existing improvements and their elevations. 

     

 X 

 

      Delineation of proposed on-site drainage basin(s) indicating area and 10-year and 100-year 
storm peak flows at basin concentration points.   

 
X        Concentration points and drainage flow direction with Q100 and V100 and D100 in streets. 

     

 X 

 

      Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site 
for the 10-year and 100-year flows.   

 
X        Location and cross-section of street capacity calculations. 

 
X        Cross-sectional detail for channels. Including cutoff wall locations. 

     

 X 

 

      Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, 
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, 
etc.) starting size, material, shape, and slope with plan and profile and HGL calculations.   

     

 X 

 

      Existing and proposed drainage easements and widths shown with sufficient detail. A cross 
sectional detail must be provided that shows appropriate lining and reinforcement.   

  

 

  

      N/A Location and detail of existing, proposed, and future block wall openings.  Minimum size is 
16” x 48”.  Wrought iron gate is required for flows > 10 cfs.   

 
X        Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc. 

     

 X 

 

      Perimeter retaining wall locations. All existing and proposed walls (retaining, screen & flood) 
must be shown with adjacent elevations. Flood wall with 8-inch concrete masonry unit.   

 
       N/A Building and/or lot numbers 

 
X        Alignment of all existing, proposed, or future Regional Facilities adjacent to the site. 

 
      

 

N/A Limits of existing floodplain based on current FIRM or best available information, limits of 
proposed floodplains based on best available information   

REFERENCE:        STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 
 

III. DRAINAGE PLAN (Continued) 

 Yes  No 
 

     

       

 

N/A For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for 
each lot; BFEs may be listed on each lot, or in a table.  Finish flood elevations must be a 
minimum of 18 inches above BFE.   

     

       
 

N/A Appropriately elevated “humps” 6 inches above the 100 year water surface elevations at site 
accesses where the intent is to protect the site from the Q100 flows.   

 
X        Street slopes for perimeter and interior streets.  The minimum slope is 0.4 percent. 

     

       
 

N/A Location and detail of best management practice (BMP) for parking lots and low impact 
development (LID) (if required)   

     

IV. HYDROLOGIC ANALYSIS 

 Yes  No 
 

     

 X        Appropriate soil information and Soils Map for existing and future conditions with subbasins 
and property delineated.    

     

 X 
 

      Input and output information for existing conditions from computer models (HEC-1 or TR-
55).  The flow routing diagram must be provided with HEC-1 models.   

     

 X 
 

      Input and output information for future conditions from computer models (HEC-1 or TR-55).  
The flow routing diagram must be provided with HEC-1 models.   

 
X        Use of correct precipitation values in and around the McCarran Airport rainfall area. 

     

 X 

 

      A discussion in the text of the hydrologic analysis justifying subbasin boundaries and 
cutoffs, supporting assumptions, and calculations.   

     

 X 
 

      A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual 
basins and combined basin flows, where applicable.   

  

 

  

X       Copies of supporting technical information referenced from a previously approved study and 
a statement accepting these results.   

     

 X 
 

      On-site facilities must perpetuate flows through or around the site without significantly 
impacting adjacent property owners in accordance with current Nevada Drainage Law   

     

  
 

 

Calculation for impervious area for parking lots and LIDs (if required)       N/A 
     

     

     

     

REFERENCE:        STANDARD FORM 2 
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 
 

V. HYDRAULIC ANALYSIS 

 Yes  No 
 

     

        N/A Flow split calculations and supporting documentation or reference for the method of flow 
split calculations used.     

  

 

  

X       Normal depth street flow calculations and cross section diagrams for all interior and 
perimeter streets.  Provide “d x v” products for the Q100 and Q10 flows representing the worst 
case for interior and all perimeter streets.  Q100 d x v ≤ 8.  Q10 d x v  ≤ 6 and 12 foot dry lane 
rights-of-way ≥ 80 feet.  Calculations must be labeled by street name as indicated on the 
grading plan. 

  

  

   

 X 

 

      A summary table of interior and exterior street capacity calculations showing the street 
name, Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets 
needing to meet 12 foot dry lane criteria.   

   

       

 

N/A Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical 
clogging factor.  (Assume the lower half of the opening is plugged.)   

  

 

  

      N/A Appropriate hydraulic calculations at drainage easement entrance and discharge locations 
to set finish floor elevations.  Hydraulic calculations must include submerged weir, 
superelevation and fee intersection losses, where appropriate.   

  

 

  

      N/A Provide necessary freeboard requirements to set the finished floor elevations of all 
proposed buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever 
is less. The minimum requirement is 6 inches above adjacent upstream top of curb.  
Buildings adjacent to drainage easements must be provided with 18 inches of freeboard 
above Q100 weir height or flow depth, which ever is greater. 

  

  
  

 

  

      N/A A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and 
FEMA Zone A flood zones. 
 

• Field survey data. 

• Input and output information. 

• Plotted cross sections based on survey with proper encroachments. 

• A map showing the location of cross-sections. 

• Analysis of both sub and super-critical flow segments. 

• A summary table and a discussion of the results in the text of the report. 

  

  

  

  

  

  

   

       

 

N/A Provide a 50 percent clogging factor in the capacity calculations for drop inlets. 

   

       

 

N/A Hydraulic calculations for culverts and storm drains.  D-Load calculations must be provided 
for storm drain pipes in public rights-of-way, including headwater pool inundation.   

     

 X 
 

      The mitigation of nuisance water, both during construction and in fully developed condition, 
must be addressed.   

     

        N/A Provide BMP type, size and supporting calculations for parking lots and LIDs (if required). 

     

REFERENCE:        STANDARD FORM 2 
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1 INTRODUCTION AND GENERAL INFORMATION 

1.1 Introduction  

William Lyons Homes Inc. is proposing to rough grade a parcel in preparation for 

a future residential development east of the Floyd Lamb Park Detention basin 

and west of Coke Street.  This residential development covers approximately 5.1 

acres.  This technical drainage study presents detailed hydrologic and hydraulic 

analyses for the existing and proposed onsite and offsite development, as 

required in the Clark County Regional Flood Control District Hydrologic Criteria 

and Design Manual (HC&DDM). 

1.2 Location of Property 

In general, the subject site is located east of the Floyd Lamb Park Detention 

basin, south of Brent Lane, west of Coke Street, and north of the existing Lyons 

Estates VIII community in Clark County, Nevada.  The site is located within a 

portion of the West Half (W 1/2) of the Southeast Quarter (SE ¼) of the Northeast 

Quarter (NE ¼) Section 9 Township 19 South, Range 59 East M.D.M., Clark County, 

Nevada.  See Figure 1, Vicinity Map, and Figure 2, Location Map. 

1.3 Description of Property 

The project site consists of one parcel, totaling approximately 5.1 acres. 

Specifically the site includes APN 125-09-602-003.  The site is bounded on the west 

by the Floyd Lamb Park Detention Basin.  To the north and east there are existing 

low density residential houses and to the south the existing Lyon Estate VIII 

residential development and existing low density residential houses.  The site 

exists in a natural desert condition, having shallow alluvial streams, sloping from 

west to east at a slope of 1 percent. 

1.4 Floodplain Information 

The Federal Emergency Management Agency (FEMA), Flood Insurance Rate 

Map (FIRM), Community Panel Numbers 32003C1734F, effective November 16, 

2011, designates the project site as Zone ‘X’.  Zone ‘X’ is described as an area 

determined to be outside the 0.2% annual chance floodplain.  The most current 

panel has been used in this study.  See Figure 3, Flood Zone Map in Appendix A. 

1.5 Master Planning Information 

1.5.1 CCRFCD 2013 Master Plan Update 

As shown on Figure F-13 of the Las Vegas Valley Flood Control Master Plan 

Update of the Clark County Regional Flood Control District (MPU), the site is 

bordered by the existing regional facility BRBD 0032, which is the Floyd Lamb Park 

Detention Basin, described as a 450 ac-ft South Environmental Enhancement 

Area.  The 100-year event is contained in the detention basin and is discharged 

IN a 36” RCP with an 18” orifice plate.  See Figures 4, 4A and 5 for reproductions 

of the MPU figures for the project site. 
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1.6 Topographic Information 

Topographic information for this project was gathered from a number of 

sources including: 

1. Field topographic survey completed by Taney Engineering and 

consultants at a 1-foot contour interval. 

2. One (1) foot contour LiDAR data provided by SNWA around 2010  

 

2 METHODOLOGY AND CRITERIA 

2.1 Compliance with Regulations and Adopted Plans 

The methodologies utilized in the preparation of this study are in compliance with 

the Clark County Regional Flood Control District’s Hydrologic and Drainage 

Design Manual, local entity requirements and the approved zoning/planning 

conditions associated with this site. 

2.2 Hydrologic Methodology and Criteria 

Hydrologic methodologies used in this study are in accordance with Sections 500 

and 600 of the HCDDM.  Discussion of specific parameters, methodologies and 

calculations can be found in Appendix B, Hydrologic Calculations. 

2.3 Hydraulic Methodology and Criteria 

Hydraulic methodologies used in this study in accordance with the HCDDM.  

FlowMaster has been used to assist in hydraulic calculations.  Excel spreadsheets 

have also been used for any other necessary calculations.  Hydraulic 

calculations can be found in Appendix C. 

3 DRAINAGE SUMMARY 

3.1 General Description 

The project site is impacted by offsite runoff from the west and north.  This runoff 

sheet flows onto the site and conveyed to Coke Street.  The onsite and offsite 

runoff will be discharged into Coke Street where it will be conveyed south and 

follow existing flow patterns.  The site itself will be rough graded in the developed 

condition. 

3.2 Previous Drainage Studies 

There were numerous Technical Drainage Studies that have been previously 

approved in the vicinity of the subject site.  Although several studies were 

reviewed for general information, only the studies of which specific information 

was referenced are listed below.  All reference material can be found in 

Appendix D.  
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Addendum #2 to the Technical Drainage Study for Horse & Coke, DS 4636 (HTE: 

14-31493, Hereafter referred to as the Horse & Coke Study) 

The Horse & and Coke Study is a single family residential development located 

south of the project site.  The reference study analyzed the hydrology for the 

project site as an offsite subbasin to the reference study.  The subbasins XOF1 

and XOF2 are referenced.   

 

The Horse & Coke Study analyzed the project site, along with a parcel south of 

the project site, and two (2) parcels north of the project site as well as a portion 

of the Floyd Lamb Park Detention Center area as subbasins XOF1 in the existing 

condition.  The Horse & Coke Study used an undeveloped landuse of Desert 

Shrub, Fair subbasin XOF1. 

 

The reference study plans show a 10’ swale located along the western half of the 

southern border of the project site.  The 10’ swale is assumed to be existing for 

the purposes of the project.   The swale protects the northern boundary of the 

Horse & Coke project site from runoff from basin XOF1.  Cross Section D provides 

hydraulic calculations for the existing 10’earthen swale. 

 

Grading Plan for Dwayne Ence, HTE#93-14719 

The TDS for the property located on the southeast corner of Coke Street and 

Brent Lane (APN# 125-09-603-001) was referenced in order to determine the 

location of the high point in Coke Street. The grading plan provided in the 

appendix shows a high point just south of Brent Lane, which was used to 

determine the basin boundaries within Coke Street. In order to be conservative, 

this study assumes the high point is at Brent Lane. 

 

The previously mentioned flows have been accepted and referenced for use in 

this study. 

4 HYDROLOGIC ANALYSIS 

4.1 Existing Condition 

In the existing condition offsite runoff from the west impacts the project site.  A 

small portion to the west of the site sheet flows into the site.  Refer to Figure 6, 

Existing Basin Map, for basin boundaries and flow paths. 

 

Runoff from the referenced basin XOF1 sheet flows east into Coke Street and 

then flows south combining with runoff from the referenced basin XOF2 where it 

flows south along existing flow patterns.  The project site discharges sheet flow 

from XON1A into Coke Street. 

4.2 Developed Condition 

In the interim condition, the subject site becomes rough graded, and the offsite 

basins remain in the existing condition.  Refer to Figure 7, Interim Basin Map, for 

basin boundaries and flow paths. 
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An existing 10’ wide earthen swale is along the existing wall on the west half of 

the southern border of the project site was constructed with the approved Horse 

& Coke Study.  The 10’ earthen swale is will convey onsite flows east and south 

along the Horse & Coke Study site.     

 

No street improvements to Coke Street are proposed with this submittal.  Coke 

Street improvement will be proposed with the future residential development.  

The proposed interim condition includes rough grading the site in preparation for 

future development, and grading swales on the northern and southern border 

for erosion protection.  The rough grading daylights at the project site 

boundaries.  No timetable has been established for the full development of the 

project site. 

 

There are no drainage facilities or drainage easements proposed with the 

developed condition rough grading.  The drainage patterns generally do not 

change between the existing and interim conditions.  The referenced basin XOF1 

and basin RGON1 have been prorated to calculate the runoff generated by the 

offsite and onsite basins in the developed condition.  The runoff from the onsite 

prorated subbasins RGONA, RGONB, and RGONC and the offsite prorated 

subbasins XOF1C and XOF1D convey flow into Coke Street.  The flow is conveyed 

south in Coke Street where it combines with the street basin XOF2 and continues 

along existing flow patterns downstream of the project site.  The onsite prorated 

subbasin RGOND runoff is conveyed east and then south in the existing 10’ 

earthen swale.  

 

Hydraulic calculations for Cross Section A located at Coke Street has been 

provided in Appendix C.  

5 HYDRAULIC ANALYSIS 

5.1 Street Hydraulics 

Hydraulic calculations have been provided for Coke Street in the existing and 

developed conditions (project site is rough graded).  Normal depth cross section 

calculations have been provided for the proposed onsite earthen swales.  See 

Figure 6 and 7 for cross section locations.  See Table 2 for a summary of results; 

calculations can be found in Appendix C.   

 

Coke Street is designated as 60’ right-of-way with a normal crown and 5’ 

sidewalk on both sides in the future condition.  The existing Coke Street includes 

24’ of paved road with earthen swales on either side and is used for the existing 

and developed normal depth cross section calculations.  The 10-year dry-lane 

criteria for Coke Street is not required.  All street sections meet VxD and depth 

requirements for the 10-year and 100-year storm events.  Cross Section A at Coke 

Street increases from the existing to the developed condition; however, the flows 

do not exceed the calculated flows in the ultimate condition (basins DOF1) from 

the Horse & Coke Study.  Therefore, the development of the project site will not 

adversely affect downstream facilities.   
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5.2 Finished Floor Elevations 

There are no finished floors proposed with the project site rough grading, and 

flows are not increased from the Horse & Coke Study.  The lots in the Horse & 

Coke Study are protected with a solid grouted wall.  The existing adjacent 

finished floor elevations are at a minimum vertical distance above the gutter 

flowline of at least twice the depth of flow in the gutter flowline up to a maximum 

of 18 inches above the water surface elevation in the street.  The finished floor 

elevations are also a minimum of 18” above the top of curb elevation meeting 

Clark County requirements.  Finished floor waivers will not be required.   
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6 SUMMARY TABLES 

Table 1: Basin Summary 

Existing Condition 

 

Interim Condition 

Basin 
Area 

(acres) 

Q10 

(cfs) 

Q100 

(cfs) 

 

Basin 
Area 

(acres) 

Q10 

(cfs) 

Q100 

(cfs) 

XOF1* 16.04 <1 6 

 

RGON1 16.04 7 22 

XOF2* 2.30 4 7 

 

XOF1* 16.04 0 6 

CP1** - 5 9 

 

XOF2* 2.30 4 7 
*Referenced from the Horse & Coke Study 

 

CP1** - 8 13 
**Combine XOF2, XOF1B, XON1A, AND XON1C 

 

*Referenced from the Horse & Coke Study 

     

**Combine XOF2, XOF1C, XOF1D, RGONA, 

RGONB, RGONC 

Existing Condition 

Prorate Table 

 

Interim Condition 

Prorate Table 

Basin 
Area 

(acres) 

Q100 

(cfs) 
cfs/acre 

 

Basin 
Area 

(acres) 

Q100 

(cfs) 
cfs/acre 

XOF1* 16.0 6 0.37 

 

RGON1 16.0 22 1.37 

  

 

XOF1* 16.0 6 0.37 

XON1A 5.1 2 0.37 

 

  

XOF1B 5.4 2 0.37 

 

RGONA 1.2 2 1.37 

XOF1C 0.9 <1 0.37 

 

RGONB 2.5 3 1.37 
*Referenced from the Horse & Coke Study 

 

RGONC 1.4 2 1.37 
 

 

RGOND 0.9 1 1.37 

     

XOF1C 3.7 1 0.37 

     

XOF1D 1.7 1 0.37 

     

*Referenced from the Horse & Coke Study 

Existing Condition 

Prorate Table 

 

Interim Condition 

Prorate Table 

Basin 
Area 

(acres) 

Q10 

(cfs) 
cfs/acre 

 

Basin 
Area 

(acres) 

Q10 

(cfs) 
cfs/acre 

XOF1* 16.0 1 0.06 

 

RGON1 16.0 7 0.44 

  

 

XOF1* 16.0 1 0.06 

XON1A 5.1 <1 0.06 

 

  

XOF1B 5.4 <1 0.06 

 

RGONA 1.2 1 0.44 

XOF1C 0.9 <1 0.06 

 

RGONB 2.5 1 0.44 
*Referenced from the Horse & Coke Study 

 

RGONC 1.4 1 0.44 

     

RGOND 0.9 <1 0.44 

     

XOF1C 3.7 <1 0.06 

     

XOF1D 1.7 <1 0.06 

     

*Referenced from the Horse & Coke Study 
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Table 2: Cross Section Summary 

EXISTING CONDITIONS 

Cross Section Description 
Q      

(cfs) 

Depth      

(ft) 

Velocity    

(ft/s) DxV 

SECTION A - COKE AV. - EX - 100 YEAR 

CP1 (XON1A + 

XOF1B + 

XOF1C) 

9 0.40 1.99 0.80 

INTERIM CONDITIONS 

Cross Section Description 
Q      

(cfs) 

Depth      

(ft) 

Velocity    

(ft/s) DxV 

SECTION A - COKE AV. - INT - 100 YEAR CP1 13 0.46 2.17 1.00 

SECTION B - 10' SWALE - INT MAX 
XOF1D + 

RGONB 
4 0.23 2.20 0.51 

SECTION B - 10' SWALE - INT MIN 
XOF1D + 

RGONB 
4 0.23 2.20 0.51 

SECTION C - 20' SWALE - INT MAX 
RGONC 

2 0.53 2.37 1.26 

SECTION C - 20' SWALE - INT MIN RGONC 2 0.18 1.20 0.22 

SECTION D - 10' SWALE - INT RGOND 1 0.14 1.06 0.15 
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7 CONCLUSIONS AND RECOMMENDATIONS 

As detailed in this study, the Kitchen Property is in compliance with the HC&DDM.  

No adverse effects are expected either upstream or downstream of the subject 

site.  Street and drainage easement criteria will be met.  Existing offsite finished 

floor elevations are adequately protected and are set a minimum of 18” above 

the adjacent top of curb elevation. 
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ID /
River
Mile

Status Facility Description Length
(ft.)

Flow
(cfs)

HEC-1 
Node

HEC-1 
Model

Tributary 
Area

(sq.mi.)

Channel 
Slope
(%) **

ID /
River
Mile

Status Facility Description Length
(ft.)

Flow
(cfs)

HEC-1 
Node

HEC-1 
Model

Tributary 
Area

(sq.mi.)

Channel 
Slope
(%) **

ID /
River
Mile

Status Facility Description Length
(ft.)

Flow
(cfs)

HEC-1 
Node

HEC-1 
Model

Tributary 
Area

(sq.mi.)

Channel 
Slope
(%) **

BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 E 12' X 5' RCAP 853 501 CBA3-C WEST3 0.84 1.11 0000 E 6' X 5' RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 0.91 0034 E Conc Chnl 21'W 8'D 0:1 SS 1000 2631 CNW1C-W WEST3 4.68 1.19
0017 E 8' X 5' RCAP 1216 501 CBA3-C WEST3 0.84 1.33 0001 E 6' X 5' RCAP 72 638 CNW26-C WEST3 0.51 0.91 0053 E 2: 12' X 8' RCBC @ South Ramp Connector 85 2304 CDW1C1 WEST3 4.31 1.40
0040 E 66" RCP 60 222 DNW26-C WEST3 0.51 1.04 0003 E 6' X 4' RCAP 980 638 CNW26-C WEST3 0.51 3.61 0054 E Conc Chnl 21'W 8'D 0:1 SS 432 2304 CDW1C1 WEST3 4.31 1.51
0042 E 60" RCP 615 222 DNW26-C WEST3 0.51 1.42 0020 E 6' X 5' RCAP 150 638 CNW26-C WEST3 0.51 3.61 0062 E Transition Structure 130 2304 CDW1C1 WEST3 4.31 1.51
0054 E 54" RCP 770 222 DNW26-C WEST3 0.51 1.23 0023 E 8' X 5' RCAP 1200 638 CNW26-C WEST3 0.51 0.90 0065 E 24' X 7' RCB 480 2304 CDW1C1 WEST3 4.31 0.30

BRDB BRENT DRAINAGE SYSTEM GOEC GOWAN NORTH - EL CAPITAN BRANCH 0074 E 24' X 6' RCB 50 2226 CNWBC6-C WEST3 4.17 0.30
0000 E 36" RCP with 18" Orifice Plate 2170 37 BRDB WEST3 2.48 0.40 0176 P1 78" RCP 1320 363 CCPFR-C ALLGOW3 0.46 1.15 0075 E 20' X 6' RCBC @ Beltway 428 2226 CNWBC6-C WEST3 4.17 2.81
0031 E 45,080 cfs PMF Spillway 45080 CBRDB WEST3 2.48 GONO GOWAN NORTH SYSTEM 0083 P1 20' X 6' RCB 950 2226 CNWBC6-C WEST3 4.17 2.49
0032 E 450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 2.48 0511 P1 7' X 6' RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0101 P1 Conc Chnl 20'W 7'D 0:1 SS 980 2226 CNWBC6-C WEST3 4.17 2.38
0033 E Energy Dissipator 100 957 CNW113-C WEST3 1.58 LVMD LAS VEGAS WASH - MIDDLE 0120 E 20' X 6' RCBC @ Grand Montecito 120 2226 CNWBC6-C WEST3 4.17 1.00
0043 P1 8' X 6' RCB 2920 957 CNW113-C WEST3 1.58 2.10 2490 E 2: 13' X 7' RCB 2555 2278 CNW168-C CWEST3 4.69 0.40 0122 P1 Conc Chnl 16'-20'W 6'D 0:1 SS 350 2226 CNWBC6-C WEST3 4.17 1.84
0107 P1 8' X 6' RCB 2660 957 CNW113-C WEST3 1.58 2.40 2507 E 2: 13' X 9' RCB 2831 2278 CNW168-C CWEST3 4.69 0.36 0130 P1 Conc Chnl 16'W 6'D 0:1 SS 1012 2226 CNWBC6-C WEST3 4.17 2.67
0157 P1 12' X 6' RCB 1260 741 CNW96-C WEST3 0.95 0.25 2525 E 24' X 8' RCB 1140 1913 CNW159-C CWEST3 3.91 0.40 0149 P1 Conc Chnl 16'W 6'-7'D 0:1 SS 87 1888 CNWBC3 WEST3 3.75 2.27
CN95 CENTENNIAL PKWY CHANNEL WEST / U.S 95 BRANCH 2550 E 24' X 8' RCB 1445 1664 CD161-C CWEST3 3.41 0.40 0151 P1 Conc Chnl 16'W 7'D 0:1 SS 1255 1888 CNWBC3 WEST3 3.75 2.65
0000 P1 Conc Chnl 22'W 10'D 0:1 SS 2690 3340 CNWBB3-C WEST3 3.36 2.17 2574 E 24' X 8' RCB 1430 1664 CD161-C CWEST3 3.41 0.40 0171 E 16' X 6' RCBC @ El Capitan Way 234 1888 CNWBC3 WEST3 3.75 1.75
0068 P1 3: 8' X 7' RCB 3380 3216 CNW103-C WEST3 3.05 2.12 2599 E Conc Chnl 24'W 7'D 2:1 SS 1577 1585 CNW162-C CWEST3 3.08 0.50 0175 E Conc Chnl 14'W 7'D 0:1 SS 1220 1888 CNWBC3 WEST3 3.75 2.93
0102 P1 3: 8' X 6' RCB 1710 2888 2CNW89-C WEST3 2.66 2.09 2632 E 18' X 5' RCB 1580 968 CNW138-C WEST3 1.16 0.46 0198 E Conc Chnl 14'W 7'D 0:1 SS 225 1402 CNWBA6-C WEST3 3.61 2.93
0167 P1 2: 10' X 6' RCB 1580 2160 2CNW71-E WEST3 1.64 1.50 2661 E 18' X 5' RCB 2640 968 CNW138-C WEST3 1.16 0.46 0227 E 12' X 6' RCB 1885 1402 CNWBA6-C WEST3 3.61 1.02
0199 E 2: 10' X 6' RCB 320 1423 2CNW72-C WEST3 1.14 0.82 2711 E 10' X 5' RCB 1320 968 CNW138-C WEST3 1.16 1.54 0250 E 12' X 6' RCB 3200 1402 CNWBA6-C WEST3 3.61 1.00
0218 E 15' X 9' RCB 1127 1423 2CNW72-C WEST3 1.14 0.82 2737 E 10' X 5' RCB 1320 818 CNW139-C WEST3 0.93 2.22 0275 P1 7' X 6' RCB 2650 973 CNW66-C WEST3 1.75 3.30
0257 E Transition Structure 59 1423 2CNW72-C WEST3 1.14 0.77 2763 E 6' X 5' RCB 1320 818 CNW139-C WEST3 0.93 1.79 0295 P1 7' X 6' RCB 2875 973 CNW66-C WEST3 1.75 3.30
0259 E 15' X 9' RCB 290 653 CNW74-C WEST3 0.44 0.77 2789 E 6' X 5' RCB 1470 818 CNW139-C WEST3 0.93 2.17 TSDB TULE SPRINGS DRAINAGE SYSTEM
0313 E 10' X 6' RCB 2680 653 CNW74-C WEST3 0.44 2.50 MOHU MOCCASIN - HUALAPAI BRANCH 0000 E 2: 10' X 4' RCBC @ Echo Grande 100 26 TULEDB WEST3 1.35 1.04
0318 E Transition Structure 60 653 CNW74-C WEST3 0.44 1.50 0000 P0 14' X 8' RCB 1920 761 2CNW45-N LOWER3 2.10 0.50 0002 E 36" RCP with 22" Orifice Plate 320 26 TULEDB WEST3 1.35 0.33
0333 E 5' X 5' RCB 670 339 NW62-S WEST3 0.22 1.50 0036 P0 10' X 8' RCB 2590 368 CNW45-N LOWER3 1.15 0.50 0010 E 14,013 cfs PMF Spillway 14013 CTULEDB WEST3 1.35

CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0085 P0 72" RCP 790 368 CNW45-N LOWER3 1.15 3.00 0011 E 117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 1.35
0000 E 10' X 5' RCB 2376 600 CNW71-E WEST3 0.47 2.58 0100 P0 Natural Wash 850 65 DMODB1 LOWER3 0.81 3.00 0012 E Energy Dissipator 260 376 CNW148-C WEST3 0.52
0043 P0 6' X 6' RCB 3980 600 CNW71-E WEST3 0.47 3.00 0116 P0 60" RCPC 12 65 DMODB1 LOWER3 0.81 3.00 0023 P1 84" RCP 1320 376 CNW148-C WEST3 0.52 0.80
0118 E 6' X 5' RCAP 5472 363 KYLEDET* KYLEDB 57.73 3.72 0118 P0 Natural Wash 3485 65 DMODB1 LOWER3 0.81 3.00 0059 P1 78" RCP 2640 376 CNW148-C WEST3 0.52 1.03

CNKC CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH MOIR MOCCASIN - IRON MOUNTAIN BRANCH
0000 E 12' X 4' RCB 377 999 CNW72-C WEST3 0.71 4.58 0000 P0 66" RCP 2770 446 2CNW33-C LOWER3 1.76 3.60
0007 E 10' X 5' RCB 874 999 CNW72-C WEST3 0.71 3.28 MOKC MOCCASIN AND KYLE CANYON
0024 E 8' X 5' RCB 1385 999 CNW72-C WEST3 0.71 2.40 0000 P1 11' X 8' RCB 5450 2662 CNW35-C LOWER3 2.69 3.40
0050 P0 84" RCP 2610 854 CNW72-C WEST3 0.71 3.60 MOSM MOCCASIN AND SHEEP MOUNTAIN PARKWAY

CNWE CENTENNIAL PKWY CHANNEL WEST 0000 P0 14' X 9' RCB 3370 3778 CNW64-C LOWER3 5.32 2.40
0150 E Conc Chnl 40'W 9.5'D 0:1 SS 2279 4233 CNW3B3-C WEST3 5.64 0.42 0064 P0 14' X 8' RCB 880 3505 CNW50-C LOWER3 4.99 3.00
0173 E 3: 18' X 8' RCBC @ Torrey Pines 200 4233 CNW3B3-C WEST3 5.64 0.42 0080 P0 14' X 8' RCB 710 3325 2CNW35-C LOWER3 4.80 3.00
0176 E Conc Chnl 40'W 9'D 0:1 SS 150 4233 CNW3B3-C WEST3 5.64 0.41 MSNV MOUNTAIN SPA/VISTA RANCH
0189 E Conc Chnl 36'W 10'D 0:1 SS 1200 4067 CNW2D4-C WEST3 5.15 0.42 0000 E 6: 12' X 5' RCBC @ Grand Teton 273 679 CNW163-C CWEST3 1.67 0.40
0200 E Conc Chnl 36'W 9'D 0:1 SS 2470 4067 CNW2D4-C WEST3 5.15 1.00 0005 E Grass Chnl 100'W 4.5'D 10:1 SS 6325 679 CNW163-C CWEST3 1.67 0.40
0226 E 2: 18' X 8.5' RCBC @ Rio Vista 100 4067 CNW2D4-C WEST3 5.15 0.51 0125 E Grass Chnl 100'W 4.5'D 10:1 SS 1300 116 CNW147E WEST3 1.54 0.40
0241 E Conc Chnl 36'W 9.5'D 0:1 SS 405 3951 CNW2D3-C WEST3 4.65 0.51 RACO RACEL STREET COLLECTOR
0251 E Conc Chnl 36'W 9'D 0:1 SS 575 3951 CNW2D3-C WEST3 4.65 0.51 0000 E 96" RCP Baffled Energy Dissipator 54 497 CNW111S WEST3 0.55 4.20
0271 E Conc Chnl 32'W 10'D 0:1 SS 229 3951 CNW2D3-C WEST3 4.65 0.51 0001 E 78" RCP 3245 497 CNW111S WEST3 0.55 2.46
0274 E 32' X 10' RCBC @ Tenaya 142 3951 CNW2D3-C WEST3 4.65 0.51 0064 E 78" RCP 2650 423 DNW111S WEST3 0.44 2.09
0277 E Conc Chnl 32'W 9'D 0:1 SS 579 3951 CNW2D3-C WEST3 4.65 0.64 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
0287 E Conc Chnl 13'W 10'D 2:1 SS 605 3593 CNW2B2-C WEST3 3.84 1.19 0000 E 6' X 5' RCB 1062 222 FADB WEST3 1.60 1.04
0301 P2 Conc Chnl 32'W 10'D 0:1 SS 235 3593 CNW2B2-C WEST3 3.84 1.19 0002 E 54" RCP Outlet with 41" Orifice 503 222 FADB WEST3 1.60 2.38
0304 P2 32' X 10' RCB 3259 3593 CNW2B2-C WEST3 3.84 1.79 0003 E 2,341 cfs PMF Spillway 2341 FADBIN WEST3 1.60
0314 E 22' X 7' RCB 785 3593 CNW2B2-C WEST3 3.84 1.79 0004 E 76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 1.60
0325 P1 32' X 10' RCB 2200 3593 CNW2B2-C WEST3 3.84 1.75 0007 E Energy Dissipator 100 1255 FADBIN WEST3 1.60

EKBU ELKHORN SPRINGS AND BUFFALO 0009 E 12' X 6' RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79
0000 E 60" RCP 1046 375 NW134-C WEST3 0.46 1.00 0012 E Conc Chnl 12'W 6'-7'D 0:1 SS 1937 1255 FADBIN WEST3 1.60 3.15

EKDB ELKHORN SPRINGS DETENTION BASIN 0048 E 12' X 6' RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 3.15
0000 E Grass Chnl 15'W 5.8'D 3.5:1 SS 2575 238 CNW150-C WEST3 1.41 0.39 0051 E Conc Chnl 12'W 6'-8'D 0:1 SS 2660 1040 CMNA1 WEST3 1.32 3.44
0025 E 4' X 3' RCB 160 120 ELKBASIN WEST3 0.84 0.50 0096 E 1: 10' X 6' and 1: 6' X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 1.93
0026 E 48" RCP 1270 120 ELKBASIN WEST3 0.84 1.23 0100 E Conc Chnl 12'W 5.5'D 0:1 SS 2085 598 CDMNA1 WEST3 0.48 2.88
0049 E 60" RCP 1095 120 ELKBASIN WEST3 0.84 0.13 0140 E Conc Chnl 10'W 5'D 0:1 SS 2155 598 CDMNA1 WEST3 0.48 1.65
0070 E 48 ac-ft Elkhorn Springs Detention Basin 629 CNW133-C WEST3 0.84

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

 
RCAC 
RCB 
RCBC 
RCP 
RCPC 
SSP 
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APPENDIX B 

Hydrologic Calculations 

  



 Kitchen Property 

WLL-17-111 Page 1 

 
 

HYDROLOGIC METHODOLOGY AND CRITERIA 

 

The U.S. Army Corps of Engineers HEC-1 Flood Hydrograph Package was used to 

determine the peak runoff values generated by the 100-year, 6-hour storm 

event.  The HEC-1 computer model has the ability to simulate the surface runoff 

response of a drainage basin to precipitation.  The HEC-1 Program represents the 

basin as an interconnected system of hydraulic components.  Each component 

models an aspect of the rainfall runoff process within a portion of the entire 

basin.  This basin portion is referred to as a sub-basin.  The computed 

hydrographs of each sub-basin are then combined at the appropriate locations 

and a final discharge hydrograph is obtained.   

Hydrologic Parameters 

Basin Area 

The offsite drainage basins were determined from available topographic maps, 

aerial photographs and field investigation.  The proposed onsite areas were 

determined from the onsite improvement plans in Autocad format.  The 

drainage basins are shown on Figures 8 through 10. 

Precipitation 

The project site is located inside of the limits for McCarran Airport Rainfall.  

Precipitation values have been referenced from Table 505 of the HCDDM. 

 

Depth-Area Reduction Factor 

A Depth-Area Reduction Factor or DARF is used to reduce the rainfall depth for a 

specified area to account for typical storm intensity distribution.  DARFs were not 

used in this analysis as the drainage basins were too small. 
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Hydrologic Abstractions 

Interception, infiltration, surface storage, evaporation, and evapotranspiration 

are regarded as hydrologic abstractions.  The primary rainfall loss component in 

hydrologic models is infiltration.     

 

The SCS curve number method was used to approximate the infiltration rates for 

the onsite watershed.  Curve numbers are a function of the hydrologic soil group, 

vegetative cover and its hydrologic condition, land use, and the soil's 

antecedent soil moisture condition.  Curve numbers are referenced from the 

CCRFCD’s Hydrologic Criteria and Drainage Design Manual, Tables 602 and 

602A. 

 

Hydrologic soil group information was determined from the Web Soil Survey 

website (http://websoilsurvey.nrcs.usda.gov).  The project site and offsite basins 

are located within a Hydrologic Soil Group A which has a low runoff potential 

and a Hydrologic Soil Group D which has a high runoff potential.  Composite SCS 

curve number calculations were calculated using a spreadsheet.   

 

Lag Time 

Lag time (TLAG) is described as the time measured between the centroid of 

rainfall to the peak of the outflow hydrograph.  It is a measure of the watershed’s 

response time and is associated to basin length, slope, roughness characteristics, 

and land use. 

 

Lag-times have been estimated by calculating the drainage basins’ time of 

concentration, Tc. The time of concentration consists of two component times; 

the initial overland flow time, ti, and the travel time for the flow within the gutter, 

swale, or channel, tt.  The equation for the time of concentration is as follows: 

 

Tc=ti+tt 

 

Where,  ti = 1.8(1.1-K)LO
1/2/S1/3 

  

 K =  Flow Resistance Coefficient (K = 0.0132CN-0.39) 

 CN =   Curve Number 

 LO =   Length of the Overland Flow 

 S =  Average Basin Slope    

 

   And,  tt = L/(60V) 

 

 L  =  Length of Gutter/Channel (ft) 

V  =  Flow Velocity (ft/s) – Velocity is calculated from 

the  

Manning’s Equation with Q = 0.6QT, where QT = 

Total Discharge 

 

Lag-times are estimated with the following equation: TLAG = 0.6Tc.   
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Custom Soil Resource Report
Map—Hydrologic Soil Group
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Table—Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

191 Dalian very cobbly fine
sandy loam, 2 to 8
percent slopes

A 137.8 29.6%

192 Dalian-McCullough
complex, 0 to 4 percent
slopes

A 71.1 15.3%

305 Las Vegas-DeStazo
complex, 0 to 2 percent
slopes

D 84.2 18.1%

314 Weiser-Wechech
association

A 32.5 7.0%

630 Badland 140.3 30.1%

Totals for Area of Interest 465.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher

Custom Soil Resource Report
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Proj. No:

Date: 1/31/2017

Basin 
Basin Area 

(ac)
Sub-region Cover Type

Sub-region 

Soil Type

Sub-region 

CN

Sub-region 

Area (ac)

Percent of 

Basin

Cumulative 

Percent

Areal 

Weighted CN

Cumulative 

CN

Composite 

CN

RGOF1 16.04 Newly Graded Areas D 94 3.41 21.3% 21.3% 20.0 20.0

RGOF1 16.04 Newly Graded Areas A 77 12.63 78.7% 100.0% 60.6 80.6 81

Composite Curve Number Calculations

Project Name: Lyon Estates VIII - Kitchen PropertyWLL-17-111

Designed By: DBC



     HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - STANDARD FORM 4

 

 

PROJECT NO. : WLL-17-111 PROJECT: Lyon Estates VIII - Kitchen Property

FILE : STD_FRM4       CALCULATED BY: DBC DATE : 02/28/17

Initial/Overland Time                Travel Time  Tc       Tc Check Final Tc Tlag Remarks

            (Ti)                      (Tt) (Urbanized Basins)

DESIG CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt Tc=Ti+Tt TOTAL Tc Tc Tlag Remarks

(acres) (mi^2) (ft) (%) (min) (ft) (%) (fps) (fps) (min) (min) (ft) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

RGOF1* 81 0.679 16.0 0.0251 300 1.0 13.1 1560 0.8 1.81 2.74 11.1 24.2 1860 20.3 20.33 0.203

Travel Time Velocity Formulas All basins over one square mile

Ti=(1.8(1.1-K)L^(1/2))/(S^1/3) For the travel time (Tt) calculations, Existing Developed are calculated by the equation

Tc=Ti+Tt V1 applies to the first 500 feet of travel distance; V1 = 14.8*(S/100)^1/2 V1 = 20.2*(S/100)^1/2 Tlag=20Kn(L*Lc/S^0.5)^0.33 

K=0.0132(CN)-.39 V2 applies to the remaining travel distance. V2 = 29.4*(S/100)^1/2 V2 = 30.6*(S/100)^1/2 and denoted by shaded gray

Tlag = 0.6Tc (See Worksheet).

REFERENCE: CCRFCD HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

STANDARD FORM 4

*Rough grade basin of XOF1 from the Horse & Coke Study

Sub-Basin Data

Taney Engineering

6030 S. Jones, Suite #100

Las Vegas, NV 89118
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1*****************************************                                                   ***************************************

 *                                       *                                                   *                                     *

 *   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   27FEB17  TIME  16:35:34   *                                                   *           (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, 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.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                                        

              1           ID                                                                                

              2           ID      <><><><><><><><><><><><><><><><><><>                                      

              3           ID        LYON ESTATES VIII - KITCHEN PROPERTY                                    

              4           ID        HYDROLOGIC MODEL                                                        

              5           ID        ---------------------------                                             

              6           ID                                                                                

              7           ID        10-YR AND 100-YR STORM EVENT                                            

              8           ID        ---------------------------                                             

              9           ID        TANEY ENGINEERING                                                       

             10           ID        INTERIM CONDITION                                                       

             11           ID        FILE: INT.DAT                                                           

             12           ID        PROJECT No: WLL-17-111                                                  

             13           ID        DATE:  FEB 2017                                                         

             14           ID      <><><><><><><><><><><><><><><><><><>                                      

             15           ID                                                                                

             16           ID       ---> 6-HOUR / SDN 3 <---                                                 

             17           ID                                                                                

             18           IT       5       0       0     300                                                

             19           IO       5                                                                        

             20           IN       5                                                                        

             21           JR    PREC    0.57    1.00                                                        

                          *                                                                               

 

             22           KK   RGON1                                                                        

             23           BA   .0251                                                                        

             24           PB    2.77                                                                        

             25           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130

             26           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181

             27           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249

             28           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409

             29           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856

             30           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976

             31           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998

             32           PC    .998    .999    1.00                                                        

             33           LS       0      81                                                                

             34           UD    .203                                                                        

                          *                                                                               

                          *                                                                               

             35           ZZ                                                                                

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    22       RGON1

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1*****************************************                                                   ***************************************

Page 1



INT

 *                                       *                                                   *                                     *

 *   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   27FEB17  TIME  16:35:34   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

 *****************************************                                                   ***************************************

                                                                                                         

                               <><><><><><><><><><><><><><><><><><>                                      

                                 LYON ESTATES VIII - KITCHEN PROPERTY                                    

                                 HYDROLOGIC MODEL                                                        

                                 ---------------------------                                             

                                                                                                         

                                 10-YR AND 100-YR STORM EVENT                                            

                                 ---------------------------                                             

                                 TANEY ENGINEERING                                                       

                                 INTERIM CONDITION                                                       

                                 FILE: INT.DAT                                                           

                                 PROJECT No: WLL-17-111                                                  

                                 DATE:  FEB 2017                                                         

                               <><><><><><><><><><><><><><><><><><>                                      

                                                                                                         

                                ---> 6-HOUR / SDN 3 <---                                                 

                                                                                                         

   19 IO          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      1    0  STARTING DATE

                        ITIME        0000  STARTING TIME

                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES

                       NDDATE      2    0  ENDING DATE

                       NDTIME        0055  ENDING TIME

                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS

                         TOTAL TIME BASE   24.92 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

      JP          MULTI-PLAN OPTION

                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION

                      RATIOS OF PRECIPITATION

                      .57      1.00

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

                                                         .57     1.00

 HYDROGRAPH AT

+                  RGON1       .03     1   FLOW           7.      22.

                                           TIME         3.67     3.67

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

Page 2



 Lyon Estates VIII – Kitchen Property 

 

WLL-17-111 

 

APPENDIX C 

Hydraulic Calculations 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.95 %

Discharge 9.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.50

0+10.0 0.00

0+14.0 0.50

0+16.0 0.66

0+18.0 0.70

0+30.0 0.94

0+42.0 0.70

0+44.0 0.66

0+46.0 0.50

0+50.0 0.00

0+60.0 0.50

0+60.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+18.0, 0.70) 0.025

(0+18.0, 0.70) (0+42.0, 0.70) 0.016

(0+42.0, 0.70) (0+60.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for SECTION A - COKE AV. - EX - 100 YEAR

2/28/2017 7:36:32 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

Normal Depth 0.40 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 4.53 ft²

Wetted Perimeter 22.60 ft

Hydraulic Radius 0.20 ft

Top Width 22.53 ft

Normal Depth 0.40 ft

Critical Depth 0.36 ft

Critical Slope 0.01613 ft/ft

Velocity 1.99 ft/s

Velocity Head 0.06 ft

Specific Energy 0.46 ft

Froude Number 0.78

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 0.40 ft

Critical Depth 0.36 ft

Channel Slope 0.95 %

Critical Slope 0.01613 ft/ft

Worksheet for SECTION A - COKE AV. - EX - 100 YEAR

2/28/2017 7:36:32 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 0.95 %

Normal Depth 0.40 ft

Discharge 9.00 ft³/s

Cross Section Image

Cross Section for SECTION A - COKE AV. - EX - 100 YEAR

2/28/2017 7:36:43 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 0.95 %

Discharge 13.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.50

0+10.0 0.00

0+14.0 0.50

0+16.0 0.66

0+18.0 0.70

0+30.0 0.94

0+42.0 0.70

0+44.0 0.66

0+46.0 0.50

0+50.0 0.00

0+60.0 0.50

0+60.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+18.0, 0.70) 0.025

(0+18.0, 0.70) (0+42.0, 0.70) 0.016

(0+42.0, 0.70) (0+60.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for SECTION A - COKE AV. - INT - 100 YEAR

2/28/2017 8:16:49 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

Normal Depth 0.46 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 5.98 ft²

Wetted Perimeter 25.96 ft

Hydraulic Radius 0.23 ft

Top Width 25.88 ft

Normal Depth 0.46 ft

Critical Depth 0.42 ft

Critical Slope 0.01536 ft/ft

Velocity 2.17 ft/s

Velocity Head 0.07 ft

Specific Energy 0.54 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 0.46 ft

Critical Depth 0.42 ft

Channel Slope 0.95 %

Critical Slope 0.01536 ft/ft

Worksheet for SECTION A - COKE AV. - INT - 100 YEAR

2/28/2017 8:16:49 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 0.95 %

Normal Depth 0.46 ft

Discharge 13.00 ft³/s

Cross Section Image

Cross Section for SECTION A - COKE AV. - INT - 100 YEAR

2/28/2017 8:17:06 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 1.37 %

Discharge 4.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.10

0+05.0 0.00

0+10.0 0.10

0+10.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+10.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.23 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 1.82 ft²

Wetted Perimeter 10.27 ft

Hydraulic Radius 0.18 ft

Top Width 10.00 ft

Normal Depth 0.23 ft

Critical Depth 0.22 ft

Worksheet for SECTION B - 10' SWALE - INT MAX

2/28/2017 7:36:57 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 2of1Page



Results

Critical Slope 0.01695 ft/ft

Velocity 2.20 ft/s

Velocity Head 0.08 ft

Specific Energy 0.31 ft

Froude Number 0.91

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 0.23 ft

Critical Depth 0.22 ft

Channel Slope 1.37 %

Critical Slope 0.01695 ft/ft

Worksheet for SECTION B - 10' SWALE - INT MAX

2/28/2017 7:36:57 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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.37 %

Normal Depth 0.23 ft

Discharge 4.00 ft³/s

Cross Section Image

Cross Section for SECTION B - 10' SWALE - INT MAX

2/28/2017 7:37:12 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 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.37 %

Discharge 4.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.10

0+05.0 0.00

0+10.0 0.10

0+10.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+10.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.23 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 1.82 ft²

Wetted Perimeter 10.27 ft

Hydraulic Radius 0.18 ft

Top Width 10.00 ft

Normal Depth 0.23 ft

Critical Depth 0.22 ft

Worksheet for SECTION B - 10' SWALE - INT MIN

2/28/2017 7:37:25 AM

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

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



Results

Critical Slope 0.01695 ft/ft

Velocity 2.20 ft/s

Velocity Head 0.08 ft

Specific Energy 0.31 ft

Froude Number 0.91

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 0.23 ft

Critical Depth 0.22 ft

Channel Slope 1.37 %

Critical Slope 0.01695 ft/ft

Worksheet for SECTION B - 10' SWALE - INT MIN

2/28/2017 7:37:25 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.37 %

Normal Depth 0.23 ft

Discharge 4.00 ft³/s

Cross Section Image

Cross Section for SECTION B - 10' SWALE - INT MIN

2/28/2017 7:37:42 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 1.00 %

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 1.00

0+00.0 0.20

0+10.0 0.00

0+20.0 0.20

0+20.0 1.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 1.00) (0+20.0, 1.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.18 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 1.66 ft²

Wetted Perimeter 18.23 ft

Hydraulic Radius 0.09 ft

Top Width 18.23 ft

Normal Depth 0.18 ft

Critical Depth 0.16 ft

Worksheet for SECTION C - 20' SWALE - INT MIN

2/28/2017 8:08:44 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

Critical Slope 0.02123 ft/ft

Velocity 1.20 ft/s

Velocity Head 0.02 ft

Specific Energy 0.20 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 0.18 ft

Critical Depth 0.16 ft

Channel Slope 1.00 %

Critical Slope 0.02123 ft/ft

Worksheet for SECTION C - 20' SWALE - INT MIN

2/28/2017 8:08:44 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 1.95 %

Normal Depth 0.47 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for SECTION C - 20' SWALE - INT MAX

2/28/2017 8:09:19 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 1.00 %

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 4.00

0+00.0 3.33

0+10.0 0.00

0+20.0 3.33

0+20.0 4.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 4.00) (0+20.0, 4.00) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.53 ft

Elevation Range 0.00 to 4.00 ft

Flow Area 0.84 ft²

Wetted Perimeter 3.36 ft

Hydraulic Radius 0.25 ft

Top Width 3.18 ft

Normal Depth 0.53 ft

Critical Depth 0.49 ft

Worksheet for SECTION C - 20' SWALE - INT MAX

2/28/2017 8:09:31 AM

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

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



Results

Critical Slope 0.01564 ft/ft

Velocity 2.37 ft/s

Velocity Head 0.09 ft

Specific Energy 0.62 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 0.53 ft

Critical Depth 0.49 ft

Channel Slope 1.00 %

Critical Slope 0.01564 ft/ft

Worksheet for SECTION C - 20' SWALE - INT MAX

2/28/2017 8:09:31 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00 %

Normal Depth 0.53 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for SECTION C - 20' SWALE - INT MAX

2/28/2017 8:09:45 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 0.75 %

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.50

0+00.0 0.10

0+05.0 0.00

0+10.0 0.10

0+10.0 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.50) (0+10.0, 0.50) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.14 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.94 ft²

Wetted Perimeter 10.09 ft

Hydraulic Radius 0.09 ft

Top Width 10.00 ft

Normal Depth 0.14 ft

Critical Depth 0.12 ft

Worksheet for SECTION D - 10' SWALE - INT

2/28/2017 7:37:58 AM

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

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



Results

Critical Slope 0.02243 ft/ft

Velocity 1.06 ft/s

Velocity Head 0.02 ft

Specific Energy 0.16 ft

Froude Number 0.61

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 0.14 ft

Critical Depth 0.12 ft

Channel Slope 0.75 %

Critical Slope 0.02243 ft/ft

Worksheet for SECTION D - 10' SWALE - INT

2/28/2017 7:37:58 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 0.75 %

Normal Depth 0.14 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for SECTION D - 10' SWALE - INT

2/28/2017 7:38:14 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



 Lyon Estates VIII – Kitchen Property 

 

WLL-17-111 

 

APPENDIX D 

Reference Material 















Proj. No:
Date: 10/31/2013

Basin 
Basin Area 

(ac)
Sub‐region Cover Type

Sub‐region 

Soil Type

Sub‐region 

CN

Sub‐region 

Area (ac)

Percent of 

Basin

Cumulative 

Percent

Areal 

Weighted CN

Cumulative 

CN

Composite 

CN

XOF1 16.04 Desert Shrub, Fair D 86 3.413 21.3% 21.3% 18.3 18.3

XOF1 16.04 Desert Shrub, Fair A 55 12.63 78.7% 100.0% 43.3 61.6 61.61

XOF2 2.331 Impervious D 98 2.331 100.0% 100.0% 98.0 98.0 98.00

XOF3 1.574 Impervious D 98 1.574 100.0% 100.0% 98.0 98.0 98.00

XOF4 1.203 Impervious D 98 1.203 100.0% 100.0% 98.0 98.0 98.00

XON1 6.315 Desert Shrub, Poor A 63 0.8774 13.9% 13.9% 8.8 8.8

XON1 6.315 Desert Shrub, Poor D 88 4.26 67.5% 81.4% 59.4 68.1

XON1 6.315 Newly Graded Areas D 94 1.178 18.7% 100.0% 17.5 85.7 85.65

XON2 8.832 Desert Shrub, Poor D 88 7.814 88.5% 88.5% 77.9 77.9

XON2 8.832 Newly Graded Areas D 94 1.018 11.5% 100.0% 10.8 88.7 88.69

XON3 8.306 Desert Shrub, Poor A 63 1.743 21.0% 21.0% 13.2 13.2

XON3 8.306 Desert Shrub, Poor D 88 5.078 61.1% 82.1% 53.8 67.0

XON3 8.306 Newly Graded Areas D 94 1.485 17.9% 100.0% 16.8 83.8 83.83

XON4 4.467 Desert Shrub, Poor A 63 0.8863 19.8% 19.8% 12.5 12.5

XON4 4.467 Desert Shrub, Poor D 88 2.987 66.9% 86.7% 58.8 71.3

XON4 4.467 Newly Graded Areas D 94 0.5937 13.3% 100.0% 12.5 83.8 83.84

DON1 12.59 Residential, 8000sf, 58% Imp A 73 1.167 9.3% 9.3% 6.8 6.8

DON1 12.59 Residential, 8000sf, 58% Imp D 90 11.424 90.7% 100.0% 81.7 88.4 88.43

DON2 11.35 Residential, 8000sf, 58% Imp A 73 2.622 23.1% 23.1% 16.9 16.9

DON2 11.35 Residential, 8000sf, 58% Imp D 90 8.73 76.9% 100.0% 69.2 86.1 86.09

DOF1 16.04 Residential, 8000sf, 58% Imp D 90 3.413 21.3% 21.3% 19.2 19.2

DOF1 16.04 Residential, 8000sf, 58% Imp A 73 12.63 78.7% 100.0% 57.5 76.6 76.63

DOF2 2.183 Newly Graded Areas D 94 2.183 100.0% 100.0% 94.0 94.0 94.00

DOF3 2.084 Newly Graded Areas D 94 2.084 100.0% 100.0% 94.0 94.0 94.00

Composite Curve Number Calculations
Project Name: Horse & CokeWLL-07-054
Designed By: ACD

DavidC
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     HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - STANDARD FORM 4
 

 

PROJECT NO. : WLL-07-054 PROJECT: HORSE & COKE
FILE : STD_FRM4       CALCULATED BY: ACD DATE : 10/30/13

Initial/Overland Time                Travel Time  Tc       Tc Check Final Tc Tlag Remarks
            (Ti)                      (Tt) (Urbanized Basins)

DESIG CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt Tc=Ti+Tt TOTAL Tc Tc Tlag Remarks
(acres) (mi^2) (ft) (%) (min) (ft) (%) (fps) (fps) (min) (min) (ft) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

XOF1 61.6 0.423 16.0 0.0251 46.57 5.0 4.9 676.2 1.8 1.99 3.94 4.9 9.8 N/A N/A 9.80 0.100
XOF2 98.0 0.904 2.3 0.0036 31.96 2.0 1.6 1335 0.7 1.26 2.49 12.2 13.8 N/A N/A 13.80 0.138
XOF3 98.0 0.904 1.6 0.0025 22.5 2.0 1.3 535 0.9 1.39 2.76 6.2 7.5 N/A N/A 7.54 0.100
XOF4 98.0 0.904 1.2 0.0019 22.5 2.0 1.3 665 0.8 1.28 2.55 7.6 8.9 N/A N/A 8.90 0.100
XON1 85.7 0.741 6.3 0.0099 43.65 16.0 1.7 473 2.5 2.36 N/A 3.3 5.0 N/A N/A 5.04 0.100
XON2 88.7 0.781 8.8 0.0138 61.08 9.8 2.1 802 2.4 2.28 4.53 4.8 6.9 N/A N/A 6.87 0.100
XON3 83.8 0.717 8.3 0.0130 45.64 12.1 2.0 762 1.8 2.01 3.99 5.2 7.3 N/A N/A 7.28 0.100
XON4 83.8 0.717 4.5 0.0070 40.28 11.2 2.0 875 1.8 2.00 3.98 5.7 7.7 N/A N/A 7.69 0.100

DOF1 76.6 0.622 16.0 0.0251 46.57 5.0 3.4 676.2 1.8 2.71 4.11 3.8 7.2 723 14.0 7.23 0.072
DOF2 94.0 0.851 2.18 0.0034 51 14.7 1.3 685 0.5 1.43 2.16 7.3 8.6 736.0 14.1 8.6 0.086
DOF3 94.0 0.851 2.08 0.0033 119 5.5 2.8 453 0.5 1.43 N/A 5.3 8.1 572.0 13.2 8.1 0.081
DON1 88.4 0.777 12.59 0.0197 288 1.0 9.9 940 1.0 2.06 3.12 6.4 16.3 1228.0 16.8 16.3 0.163
DON2 86.1 0.746 11.35 0.0177 124.2 1.0 7.1 1025 1.1 2.15 3.25 6.6 13.7 1149.2 16.4 13.7 0.137

Travel Time Velocity Formulas All basins over one square mile

Ti=(1.8(1.1-K)L^(1/2))/(S^1/3) For the travel time (Tt) calculations, Existing Developed are calculated by the equation

Tc=Ti+Tt V1 applies to the first 500 feet of travel distance; V1 = 14.8*(S/100)^1/2 V1 = 20.2*(S/100)^1/2 Tlag=20Kn(L*Lc/S^0.5)^0.33 

K=0.0132(CN)-.39 V2 applies to the remaining travel distance. V2 = 29.4*(S/100)^1/2 V2 = 30.6*(S/100)^1/2 and denoted by shaded gray

Tlag = 0.6Tc (See Worksheet).

REFERENCE: CCRFCD HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
STANDARD FORM 4

EXISTING CONDITION

DEVELOPED CONDITION

Sub-Basin Data

Taney Engineering
6030 S. Jones, Suite #100
Las Vegas, NV 89118

DavidC
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EX.OUT
1*****************************************                                                   ***************************************
 *                                       *                                                   *                                     *
 *   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   29OCT13  TIME  14:26:39   *                                                   *           (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, 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.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

                          *DIAGRAM                                                                        
              1           ID                                                                                
              2           ID      <><><><><><><><><><><><><><><><><><>                                      
              3           ID        HORSE & COKE                                                            
              4           ID        HYDROLOGIC MODEL                                                        
              5           ID        ---------------------------                                             
              6           ID                                                                                
              7           ID        10-YR AND 100-YR STORM EVENT                                            
              8           ID        ---------------------------                                             
              9           ID        TANEY ENGINEERING                                                       
             10           ID        EXISTING CONDITION                                                      
             11           ID        FILE: EX.DAT                                                            
             12           ID        PROJECT No: WLL-07-054                                                  
             13           ID        DATE:  OCT 2013                                                         
             14           ID      <><><><><><><><><><><><><><><><><><>                                      
             15           ID                                                                                
             16           ID       ---> 6-HOUR / SDN 3 <---                                                 
             17           ID                                                                                
             18           IT       5       0       0     300                                                
             19           IO       5                                                                        
             20           IN       5                                                                        
             21           JR    PREC    0.57    1.00                                                        
                          *                                                                               
 
             22           KK    XON1                                                                        
             23           BA   .0099                                                                        
             24           PB    2.77                                                                        
             25           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130
             26           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181
             27           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249
             28           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409
             29           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856
             30           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976
             31           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998
             32           PC    .998    .999    1.00                                                        
             33           LS       0    85.7                                                                
             34           UD    .100                                                                        
                          *                                                                               
 
             35           KK    XOF1                                                                        
             36           BA   .0251                                                                        
             37           BF       0                                                                        
             38           LS       0    61.6                                                                
             39           UD   0.100                                                                        
                          *                                                                               
 
             40           KK    XOF2                                                                        
             41           BA   .0036                                                                        
             42           BF       0                                                                        
             43           LS       0    98.0                                                                
             44           UD   0.138                                                                        
                          *                                                                               
1                                                       HEC-1 INPUT                                             PAGE  2

           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10

 
             45           KK    XON2                                                                        
             46           BA   .0138                                                                        
             47           LS       0    88.7                                                                
             48           UD    .100                                                                        
                          *                                                                               
 
             49           KK    XOF3                                                                        
             50           BA   .0025                                                                        
             51           LS       0    98.0                                                                
             52           UD    .100                                                                        
                          *                                                                               

Page 1
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EX.OUT
 
             53           KK     CP1                                                                        
             54           KM   COMBINES XON1, XON2, XOF1, XOF2, AND XOF3                                    
             55           HC       5                                                                        
                          *                                                                               
 
             56           KK    XON3                                                                        
             57           BA   .0130                                                                        
             58           LS       0    83.8                                                                
             59           UD    .100                                                                        
                          *                                                                               
 
             60           KK    XON4                                                                        
             61           BA   .0070                                                                        
             62           LS       0    83.8                                                                
             63           UD    .100                                                                        
                          *                                                                               
 
             64           KK    XOF4                                                                        
             65           BA   .0019                                                                        
             66           LS       0      98                                                                
             67           UD    .100                                                                        
                          *                                                                               
 
             68           KK     CP2                                                                        
             69           KM   COMBINE XON3, XON4, AND XOF4                                                 
             70           HC       3                                                                        
                          *                                                                               
             71           ZZ                                                                                
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW

    22        XON1
                 .
                 .
    35           .        XOF1
                 .           .
                 .           .
    40           .           .        XOF2
                 .           .           .
                 .           .           .
    45           .           .           .        XON2
                 .           .           .           .
                 .           .           .           .
    49           .           .           .           .        XOF3
                 .           .           .           .           .
                 .           .           .           .           .
    53         CP1................................................
                 .
                 .
    56           .        XON3
                 .           .
                 .           .
    60           .           .        XON4
                 .           .           .
                 .           .           .
    64           .           .           .        XOF4
                 .           .           .           .
                 .           .           .           .
    68           .         CP2........................

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                                   ***************************************
 *                                       *                                                   *                                     *
 *   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   29OCT13  TIME  14:26:39   *                                                   *           (916) 756-1104            *
 *                                       *                                                   *                                     *
 *****************************************                                                   ***************************************

                                                                                                         
                               <><><><><><><><><><><><><><><><><><>                                      
                                 HORSE & COKE                                                            
                                 HYDROLOGIC MODEL                                                        
                                 ---------------------------                                             
                                                                                                         
                                 10-YR AND 100-YR STORM EVENT                                            
                                 ---------------------------                                             
                                 TANEY ENGINEERING                                                       
                                 EXISTING CONDITION                                                      
                                 FILE: EX.DAT                                                            
                                 PROJECT No: WLL-07-054                                                  
                                 DATE:  OCT 2013                                                         
                               <><><><><><><><><><><><><><><><><><>                                      
                                                                                                         
                                ---> 6-HOUR / SDN 3 <---                                                 
                                                                                                         

   19 IO          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      1    0  STARTING DATE

Page 2

DavidC
Rectangle



EX.OUT
                        ITIME        0000  STARTING TIME
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0055  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.92 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

      JP          MULTI-PLAN OPTION
                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION
                      RATIOS OF PRECIPITATION
                      .57      1.00
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
                                                         .57     1.00

 HYDROGRAPH AT
+                   XON1       .01     1   FLOW           5.      13.
                                           TIME         3.58     3.50

 HYDROGRAPH AT
+                   XOF1       .03     1   FLOW           0.       6.
                                           TIME         4.83     3.58

 HYDROGRAPH AT
+                   XOF2       .00     1   FLOW           4.       7.
                                           TIME         3.58     3.58

 HYDROGRAPH AT
+                   XON2       .01     1   FLOW           9.      21.
                                           TIME         3.50     3.50

 HYDROGRAPH AT
+                   XOF3       .00     1   FLOW           3.       5.
                                           TIME         3.50     3.50

  5 COMBINED AT
+                    CP1       .05     1   FLOW          20.      50.
                                           TIME         3.50     3.50

 HYDROGRAPH AT
+                   XON3       .01     1   FLOW           5.      16.
                                           TIME         3.58     3.50

 HYDROGRAPH AT
+                   XON4       .01     1   FLOW           3.       8.
                                           TIME         3.58     3.50

 HYDROGRAPH AT
+                   XOF4       .00     1   FLOW           2.       4.
                                           TIME         3.50     3.50

  3 COMBINED AT
+                    CP2       .02     1   FLOW          10.      28.
                                           TIME         3.58     3.50

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