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Study Overview and Purpose 
 
Blue Diamond Civil Engineering has prepared this drainage study as an update to the approved Technical 
Drainage Study for Lamb and Owens (PW08-28279).  This study addresses any changes to the previously 
approved study.  The original approved study has been reviewed and there are no changes to the offsite 
hydrology. The onsite improvements have changed in that the project includes revisions to the onsite 
layout. 
 
Location 
 
The project area is within the Southeast Quarter (SE 1/4) of Section 19, Township 20 South, Range 62 
East, Mount Diablo Meridian, Clark County, Nevada.  The site is located on the north side of Owens 
Avenue approximately 300 feet west of Lamb Boulevard (APN 140-19-803-006).  See Figures 1 and 1A, 
Vicinity Map and APN Map. 
 
Existing Site Description 
 
The Rivera Shopping Center site is currently undeveloped and has natural desert vegetation.  The site 
consists of approximately 2.14 acres in moderate hydrologic condition.  The general area slopes to the 
southeast at approximately 0.5 percent. There is also a large drainage ditch along the north and west sides 
of the lot that feeds into an existing 24-inch storm drain. The properties adjacent to the site are generally a 
patchwork of residential or commercial developments. See Figure 2, Site Description Map. 
 
FEMA Floodplain Information 
 
A review of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) 
Community-Panel Number 32003C2179F, effective date November 16, 2011, indicates the site is located 
within a FEMA Shaded Zone ‘X’.  A Shaded Zone ‘X’ is described by FEMA as areas of 0.2% annual 
chance flood; areas of 1% annual chance flood with average depths of less than 1 foot or with drainage 
areas less than 1 square mile; and areas protected by levees from the 1% annual chance flood.    A map 
depicting the FEMA flood zones in the vicinity of the site is included in the appendix of this study.  
(Figure 3- FIRM Map) 
 
CCRFCD Master Plan Information 
 
As shown on Figure F-25 from the Flood Control Master Plan Update of the Las Vegas Valley (see 
Figures 4 and 5 in the Appendix), prepared by Atkins, etc., the subject site is not adjacent to an existing or 
proposed Master Plan Flood Control Facility. Figure W-3 has also been provided (see Figure 6 in the 
appendix) and the site is a part of basin OA02. 
 
Existing Drainage Description 
 
The existing condition was analyzed in the approved Technical Drainage Study for Lamb and Owens 
(PW08-28279). The existing condition was not re-evaluated and information has been included in the 
appendix.  
 
Future Drainage Description 
 
The future condition was analyzed in the approved Technical Drainage Study for Lamb and Owens 
(PW08-28279). Offsite flows and basins impacting the site have not changed. Flows in Owens Avenue 
were determined to be 119 cfs and 475 cfs for the 10-year and 100-year condition, respectively (see 
concentration point CP3E in the reference material). Onsite basin EON1 from the reference material 
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generates 0 cfs and 2 cfs in the 10-year and 100-year condition, respectively. The flows were removed 
and were replaced with the proposed onsite basins. The onsite basin delineations have been based on the 
grading plan. Basins FUTON1, FUTON2, and FUTON3 encompasses the entire project and discharges 
into Owens Avenue. Flows and basins impacting the site are shown on the onsite basin map included in 
the appendix (see Figure 7). The following table shows a summary of the runoff amounts determined in 
the future condition: 
 

10-YEAR / 100-YEAR, 6-HOUR STORM EVENT 
FUTURE RUNOFF AMOUNTS 

 
BASIN NAME/ AREA 10-YEAR FLOW 100-YEAR FLOW 

CONCENTRATION POINT (acres) (cfs) (cfs) 
FUTON1 0.66 1 2 
FUTON2 0.49 1 2 
FUTON3 0.98 2 3 
COM1* -- 123 480 

*Include flows referenced from the TDS for Lamb and Owens 

 
Offsite street flow calculations for the 10-year and 100-year, 6-hour storm events are summarized in the 
following tables: 

 
OFFSITE STREET FLOW CALCULATIONS 

 
STREET Q10/Q100 

(cfs) 
 D10/D100  

(ft) 
V10/V100 

(ft\s) 
V x D 

Owens Ave (Section 1) 
COM1 

123/480 0.95/1.46 3.28/5.45 3.12/7.96 

 
Onsite street flow calculations for the 10-year and 100-year, 6-hour storm events are summarized in the 
following tables: 

 
ONSITE STREET FLOW CALCULATIONS 

 
STREET Q10/Q100 

(cfs) 
 D10/D100  

(ft) 
V10/V100 

(ft\s) 
V x D 

Section 2 
25% FUTON1 

0/1 0.00/0.18 0.00/1.33 0.00/0.24 

Section 3 
FUTON1 

1/2 0.24/0.27 1.10/1.29 0.26/0.35 

Section 4 
25 % FUTON3 

1/1 0.13/0.13 1.07/1.07 0.14/0.14 

Section 5 
50% FUTON3 

1/2 0.22/0.29 2.18/2.64 0.48/0.77 

  
Conclusions 
 
The street calculations show that the CCRFCD Hydrologic Criteria & Drainage Design Manual 
velocity/depth products criteria are met in the future.  The velocity/depth products are below 6 and 8 for 
the 10- and 100-year storms, respectively.  Owens Avenue is a 100-foot right of way and requires 12 feet 
of dry lane on both sides of the centerline of the street and beyond the center median. The dry lane is not 
met, however, this project does not significantly increase the flows in the street. All finished floor 
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Hydrologic Parameters 





























SOIL TYPE CALCULATED CURVE NUMBER 
 

Soil Type #200 – (Commercial) 
Soil Percent(%) Soil Type CN 
Glencarb 100 C 94 

CN = 94.0 
 
 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

DEVELOPMENT : RIVERA SHOPPING CENTER
   Project No. : 1813080 Future Conditions

CALCULATED BY : PDW DATE: March 2019

SUB-BASIN  INITIAL / OVERLAND      TRAVEL TIME Tc  Tc CHECK FINAL Min Tlag REMARKS
 DATA TIME (Ti) (Tt) URBANIZED BASINS Tc Tc  

LAND TOTAL Tc = Tlag=
DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Tc = Ti + Tt LENGTH (L/180)+10 0.6Tc/60

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

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
      

Future Onsite Basins
FUTON1 94.0 0.8508 0.66 0.0010 25 3.32 1.50 380 0.54 DEV 2.25 2.8 4.3 405.0 12.250 4.32 5.00 0.050 minimum Tc used

FUTON2 94.0 0.8508 0.49 0.0008 130 1.85 4.17 115 1.17 DEV 3.31 0.6 4.7 245.0 11.361 4.75 5.00 0.050
FUTON3 94.0 0.8508 0.98 0.0015 25 3.32 1.50 380 0.93 DEV 2.95 2.1 3.7 405.0 12.250 3.65 5.00 0.050

 * The velocity in column 9 was computed using the equation V = CS^.5
Ti = 1.8 (1.1 - K) L^1/2 / S^1/3 C is a coefficient and S is the travel slope, as outlined in section 602.1 of the CCRFCD Manual.
Tc = Ti + Tt
K = 0.0132 (CN) - 0.39           Tlag = 0.6Tc    *As recommended in the CCRFCD Manual, C = 30.6 under developed conditions

   and C = 29.4 under undeveloped conditions.

  REFERENCE :       STANDARD FORM 4

Blue Diamond 
Civil Engineering



 

 

 Future Hec-1 Model  



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   05MAR19  TIME  03:34:48   *                                                   *           (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 
 
              1           ID                                                                                 
              2           ID             TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
              3           ID                          CLARK COUNTY, NEVADA                                   
              4           ID                                                                                 
              5           ID        PREPARED FOR:                                                            
              6           ID                                                                                 
              7           ID        PREPARED BY:                                                             
              8           ID                      BLUE DIAMOND CIVIL ENGINEERING                             
              9           ID                      452 E. SILVERADO RANCH, # 186                              
             10           ID                      LAS VEGAS, NV  89183                                       
             11           ID                                                                                 
             12           ID                                                                                 
             13           ID    FUTURE 100- & 10-YEAR                                                        
             14           ID    FILENAME:RSC-FUTA.DAT                                                        
             15           ID    JOB#1813080                                                                  
             16           ID                                                                                 
             17           ID                                                                                 
             18           ID                                                                                 
                          *DIAGRAM                                                                         
             19           IT       5       0       0     300                                                 
             20           IO       5                                                                         
             21           IN       5                                                                         
             22           JR    PREC    1.00    0.57                                                         
                          *                                                                                
  
             23           KK  FUTON1                                                                         
             24           KM   FUTURE ONSITE BASIN FUTON1                                                    
             25           BA  0.0010                                                                         
             26           PB    2.77                                                                         
             27           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 
             28           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 
             29           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 
             30           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 
             31           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 
             32           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 
             33           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 
             34           PC    .998    .999    1.00                                                         
             35           LS       0    94.0                                                                 
             36           UD   0.050                                                                         
                          *                                                                                
  
             37           KK  FUTON2                                                                         
             38           KM   FUTURE ONSITE BASIN FUTON2                                                    
             39           BA  0.0008                                                                         
             40           LS       0    94.0                                                                 
             41           UD   0.050                                                                         
                          *                                                                                
  
             42           KK  FUTON3                                                                         
             43           KM   FUTURE ONSITE BASIN FUTON3                                                    
             44           BA  0.0015                                                                         
             45           LS       0    94.0                                                                 
             46           UD   0.050                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 



 
  
             47           KK    COM1                                                                         
             48           KM   COMBINE FUTON1, FUTON2, AND FUTON3                                            
             49           HC       3                                                                         
                          *                                                                                
             50           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    23      FUTON1 
                 . 
                 . 
    37           .      FUTON2 
                 .           . 
                 .           . 
    42           .           .      FUTON3 
                 .           .           . 
                 .           .           . 
    47        COM1........................ 
 
 (***) 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   05MAR19  TIME  03:34:48   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                                      TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
                                                   CLARK COUNTY, NEVADA                                   
                                                                                                          
                                 PREPARED FOR:                                                            
                                                                                                          
                                 PREPARED BY:                                                             
                                               BLUE DIAMOND CIVIL ENGINEERING                             
                                               452 E. SILVERADO RANCH, # 186                              
                                               LAS VEGAS, NV  89183                                       
                                                                                                          
                                                                                                          
                             FUTURE 100- & 10-YEAR                                                        
                             FILENAME:RSC-FUTA.DAT                                                        
                             JOB#1813080                                                                  
                                                                                                          
                                                                                                          
                                                                                                          
 
   20 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 
                     1.00       .57 
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 
                                                        1.00      .57 
 
 HYDROGRAPH AT 
+                 FUTON1       .00     1   FLOW           2.       1. 
                                           TIME         3.50     3.50 
 
 HYDROGRAPH AT 
+                 FUTON2       .00     1   FLOW           2.       1. 
                                           TIME         3.50     3.50 
 
 HYDROGRAPH AT 
+                 FUTON3       .00     1   FLOW           3.       2. 
                                           TIME         3.50     3.50 
 
  3 COMBINED AT 
+                   COM1       .00     1   FLOW           7.       4. 
                                           TIME         3.50     3.50 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 



 

 

Hydraulic Calculations 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 ft/ft

Discharge 123.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+50.00 1.03

0+93.00 0.17

0+93.00 0.13

0+94.50 0.00

0+94.50 0.50

0+95.00 0.50

1+00.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.60) (0+07.00, 0.13) 0.013

(0+07.00, 0.13) (0+93.00, 0.13) 0.016

(0+93.00, 0.13) (1+00.00, 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 10 Yr Owens Ave (Section 1)

3/5/2019 4:18:12 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.95 ft

Elevation Range 0.00 to 1.03 ft

Flow Area 37.49 ft²

Wetted Perimeter 93.76 ft

Hydraulic Radius 0.40 ft

Top Width 91.96 ft

Normal Depth 0.95 ft

Critical Depth 0.92 ft

Critical Slope 0.00494 ft/ft

Velocity 3.28 ft/s

Velocity Head 0.17 ft

Specific Energy 1.12 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 0.95 ft

Critical Depth 0.92 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00494 ft/ft

Worksheet for 10 Yr Owens Ave (Section 1)

3/5/2019 4:18:12 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00400 ft/ft

Normal Depth 0.95 ft

Discharge 123.00 ft³/s

Cross Section Image

Cross Section for 10 Yr Owens Ave (Section 1)

3/5/2019 4:18:30 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00400 ft/ft

Discharge 480.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+50.00 1.03

0+93.00 0.17

0+93.00 0.13

0+94.50 0.00

0+94.50 0.50

0+95.00 0.50

1+00.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.60) (0+07.00, 0.13) 0.013

(0+07.00, 0.13) (0+93.00, 0.13) 0.016

(0+93.00, 0.13) (1+00.00, 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 100 Yr Owens Ave (Section 1)

3/5/2019 4:18:47 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 1.46 ft

Elevation Range 0.00 to 1.03 ft

Flow Area 88.08 ft²

Wetted Perimeter 102.83 ft

Hydraulic Radius 0.86 ft

Top Width 100.00 ft

Normal Depth 1.46 ft

Critical Depth 1.47 ft

Critical Slope 0.00380 ft/ft

Velocity 5.45 ft/s

Velocity Head 0.46 ft

Specific Energy 1.92 ft

Froude Number 1.02

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.46 ft

Critical Depth 1.47 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00380 ft/ft

Worksheet for 100 Yr Owens Ave (Section 1)

3/5/2019 4:18:47 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00400 ft/ft

Normal Depth 1.46 ft

Discharge 480.00 ft³/s

Cross Section Image

Cross Section for 100 Yr Owens Ave (Section 1)

3/5/2019 4:19:01 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00500 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.55

0+18.00 0.00

0+42.00 1.80

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.55) (0+42.00, 1.80) 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 0.18 ft

Elevation Range 0.00 to 1.80 ft

Flow Area 0.75 ft²

Wetted Perimeter 8.34 ft

Hydraulic Radius 0.09 ft

Top Width 8.33 ft

Normal Depth 0.18 ft

Critical Depth 0.16 ft

Critical Slope 0.00860 ft/ft

Velocity 1.33 ft/s

Worksheet for 100 Yr Section 2

3/5/2019 4:19:29 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.03 ft

Specific Energy 0.21 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 0.18 ft

Critical Depth 0.16 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00860 ft/ft

Worksheet for 100 Yr Section 2

3/5/2019 4:19:29 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00500 ft/ft

Normal Depth 0.18 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for 100 Yr Section 2

3/5/2019 4:19:43 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00850 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.00 0.00

0+01.50 0.13

0+01.50 0.17

0+60.00 0.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+01.50, 0.13) 0.013

(0+01.50, 0.13) (0+60.00, 0.40) 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 0.24 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.91 ft²

Wetted Perimeter 19.86 ft

Hydraulic Radius 0.05 ft

Top Width 19.57 ft

Normal Depth 0.24 ft

Worksheet for 10 Yr Section 3

3/5/2019 4:20:01 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 Depth 0.24 ft

Critical Slope 0.01039 ft/ft

Velocity 1.10 ft/s

Velocity Head 0.02 ft

Specific Energy 0.26 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 0.24 ft

Critical Depth 0.24 ft

Channel Slope 0.00850 ft/ft

Critical Slope 0.01039 ft/ft

Worksheet for 10 Yr Section 3

3/5/2019 4:20:01 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00850 ft/ft

Normal Depth 0.24 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for 10 Yr Section 3

3/5/2019 4:20:14 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00850 ft/ft

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.00 0.00

0+01.50 0.13

0+01.50 0.17

0+60.00 0.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+01.50, 0.13) 0.013

(0+01.50, 0.13) (0+60.00, 0.40) 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 0.27 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 1.55 ft²

Wetted Perimeter 26.94 ft

Hydraulic Radius 0.06 ft

Top Width 26.62 ft

Normal Depth 0.27 ft

Worksheet for 100 Yr Section 3

3/5/2019 4:20:33 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 Depth 0.27 ft

Critical Slope 0.00964 ft/ft

Velocity 1.29 ft/s

Velocity Head 0.03 ft

Specific Energy 0.29 ft

Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.27 ft

Critical Depth 0.27 ft

Channel Slope 0.00850 ft/ft

Critical Slope 0.00964 ft/ft

Worksheet for 100 Yr Section 3

3/5/2019 4:20:33 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00850 ft/ft

Normal Depth 0.27 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for 100 Yr Section 3

3/5/2019 4:20:46 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00500 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.20

0+18.00 0.00

0+42.00 1.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.20) (0+42.00, 1.40) 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 0.13 ft

Elevation Range 0.00 to 1.40 ft

Flow Area 0.93 ft²

Wetted Perimeter 14.13 ft

Hydraulic Radius 0.07 ft

Top Width 14.13 ft

Normal Depth 0.13 ft

Critical Depth 0.12 ft

Critical Slope 0.00962 ft/ft

Velocity 1.07 ft/s

Worksheet for 10  & 100 Yr Section 4
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Results

Velocity Head 0.02 ft

Specific Energy 0.15 ft

Froude Number 0.74

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 0.13 ft

Critical Depth 0.12 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00962 ft/ft

Worksheet for 10  & 100 Yr Section 4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft

Normal Depth 0.13 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for 10  & 100 Yr Section 4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.80

0+24.00 0.00

0+25.00 0.20

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.80) (0+25.00, 0.20) 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 0.22 ft

Elevation Range 0.00 to 1.80 ft

Flow Area 0.46 ft²

Wetted Perimeter 4.04 ft

Hydraulic Radius 0.11 ft

Top Width 3.99 ft

Normal Depth 0.22 ft

Critical Depth 0.24 ft

Critical Slope 0.00768 ft/ft

Velocity 2.18 ft/s

Worksheet for 10 Yr Section 5

3/5/2019 4:21:41 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.07 ft

Specific Energy 0.30 ft

Froude Number 1.13

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.22 ft

Critical Depth 0.24 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00768 ft/ft

Worksheet for 10 Yr Section 5

3/5/2019 4:21:41 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.01000 ft/ft

Normal Depth 0.22 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for 10 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.80

0+24.00 0.00

0+25.00 0.20

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.80) (0+25.00, 0.20) 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 0.29 ft

Elevation Range 0.00 to 1.80 ft

Flow Area 0.76 ft²

Wetted Perimeter 5.01 ft

Hydraulic Radius 0.15 ft

Top Width 4.89 ft

Normal Depth 0.29 ft

Critical Depth 0.31 ft

Critical Slope 0.00703 ft/ft

Velocity 2.64 ft/s

Worksheet for 100 Yr Section 5
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Results

Velocity Head 0.11 ft

Specific Energy 0.40 ft

Froude Number 1.18

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.29 ft

Critical Depth 0.31 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00703 ft/ft

Worksheet for 100 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.29 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for 100 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 16.00 ft³/s

Results

Discharge 16.00 ft³/s

Normal Depth 2.00 ft

Flow Area 3.14 ft²

Wetted Perimeter 6.28 ft

Hydraulic Radius 0.50 ft

Top Width 0.00 ft

Critical Depth 1.44 ft

Percent Full 100.0 %

Critical Slope 0.00662 ft/ft

Velocity 5.09 ft/s

Velocity Head 0.40 ft

Specific Energy 2.40 ft

Froude Number 0.00

Maximum Discharge 17.21 ft³/s

Discharge Full 16.00 ft³/s

Slope Full 0.00500 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for 24" Pipe @ S=0.005
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00 ft

Critical Depth 1.44 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00662 ft/ft

Worksheet for 24" Pipe @ S=0.005
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 16.00 ft³/s

Cross Section Image

Cross Section for 24" Pipe @ S=0.005

3/5/2019 4:26:09 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02300 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 34.31 ft³/s

Results

Discharge 34.31 ft³/s

Normal Depth 2.00 ft

Flow Area 3.14 ft²

Wetted Perimeter 6.28 ft

Hydraulic Radius 0.50 ft

Top Width 0.00 ft

Critical Depth 1.91 ft

Percent Full 100.0 %

Critical Slope 0.01999 ft/ft

Velocity 10.92 ft/s

Velocity Head 1.85 ft

Specific Energy 3.85 ft

Froude Number 0.00

Maximum Discharge 36.90 ft³/s

Discharge Full 34.31 ft³/s

Slope Full 0.02300 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for 24" Pipe @ S=0.023

3/5/2019 4:26:27 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

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



GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00 ft

Critical Depth 1.91 ft

Channel Slope 0.02300 ft/ft

Critical Slope 0.01999 ft/ft

Worksheet for 24" Pipe @ S=0.023
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.02300 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 34.31 ft³/s

Cross Section Image

Cross Section for 24" Pipe @ S=0.023
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00600 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 31.77 ft³/s

Results

Discharge 31.77 ft³/s

Normal Depth 2.50 ft

Flow Area 4.91 ft²

Wetted Perimeter 7.85 ft

Hydraulic Radius 0.63 ft

Top Width 0.00 ft

Critical Depth 1.92 ft

Percent Full 100.0 %

Critical Slope 0.00684 ft/ft

Velocity 6.47 ft/s

Velocity Head 0.65 ft

Specific Energy 3.15 ft

Froude Number 0.00

Maximum Discharge 34.18 ft³/s

Discharge Full 31.77 ft³/s

Slope Full 0.00600 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for 30" Pipe @ S=0.006
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.50 ft

Critical Depth 1.92 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00684 ft/ft

Worksheet for 30" Pipe @ S=0.006
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00600 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 31.77 ft³/s

Cross Section Image

Cross Section for 30" Pipe @ S=0.006
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 41.01 ft³/s

Results

Discharge 41.01 ft³/s

Normal Depth 2.50 ft

Flow Area 4.91 ft²

Wetted Perimeter 7.85 ft

Hydraulic Radius 0.63 ft

Top Width 0.00 ft

Critical Depth 2.15 ft

Percent Full 100.0 %

Critical Slope 0.00926 ft/ft

Velocity 8.36 ft/s

Velocity Head 1.08 ft

Specific Energy 3.58 ft

Froude Number 0.00

Maximum Discharge 44.12 ft³/s

Discharge Full 41.01 ft³/s

Slope Full 0.01000 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for 30" Pipe @ S=0.01
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.50 ft

Critical Depth 2.15 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00926 ft/ft

Worksheet for 30" Pipe @ S=0.01
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 41.01 ft³/s

Cross Section Image

Cross Section for 30" Pipe @ S=0.01
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 2.00 ft³/s

Results

Normal Depth 0.54 ft

Flow Area 1.15 ft²

Wetted Perimeter 4.43 ft

Hydraulic Radius 0.26 ft

Top Width 4.30 ft

Critical Depth 0.43 ft

Critical Slope 0.03091 ft/ft

Velocity 1.73 ft/s

Velocity Head 0.05 ft

Specific Energy 0.58 ft

Froude Number 0.59

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 0.43 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.03091 ft/ft

Worksheet for BMP for FUTON1 & FUTON2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Normal Depth 0.54 ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for BMP for FUTON1 & FUTON2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.00400 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 3.00 ft³/s

Results

Normal Depth 0.74 ft

Flow Area 2.21 ft²

Wetted Perimeter 6.13 ft

Hydraulic Radius 0.36 ft

Top Width 5.94 ft

Critical Depth 0.51 ft

Critical Slope 0.02928 ft/ft

Velocity 1.36 ft/s

Velocity Head 0.03 ft

Specific Energy 0.77 ft

Froude Number 0.39

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 0.74 ft

Critical Depth 0.51 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.02928 ft/ft

Worksheet for BMP for FUTON3
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.00400 ft/ft

Normal Depth 0.74 ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for BMP for FUTON3
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October 14, 2019 
 
Layne Weber, P.E. 
Clark County Development Services 
500 South Grand Central Parkway 
Las Vegas, Nevada 89155 
 
Re: Addendum #1 to the Update #1 of the Technical Drainage Study for  

Rivera Shopping Center 
CC# PW19-12009 

 
Mr. Weber: 
 
Blue Diamond Civil Engineering has received the Clark County review comments for the above 
referenced study, dated March 27, 2019.  The comments in the subject memorandum have been 
reproduced with accompanying responses as follows: 
 
Comment 1: Per the original drainage study (08-28279) the existing condition 10-year drylane 

criteria is not met with 119 cfs. The project is not allowed to make the situation 
worse. Note the referenced study shows the existing 36-inch storm drain in Owens is 
at full capacity and that the onsite flow will “overtop and travel east in Owens as 
surface flow” (Addendum #1, Comment 8). Revise the design to mitigate the 
increased 10-year flow from the site development, about 4 cfs (123 cfs – 119 cfs). 

 
Response 1: The existing model has been reanalyzed from the original approved drainage study and 

has found differences in the curve number used for the existing site. The curve number in 
the original approved drainage study was determined to be 75. We have revised the curve 
number to 85 and the onsite basin peak flows in the existing condition are higher. The 
hydrologic parameters, figure, and HEC-1 model has been provided in the appendix. The 
following table shows a summary of the runoff amounts determined in the existing 
condition: 

 
10-YEAR / 100-YEAR, 6-HOUR STORM EVENT 

EXISTING RUNOFF AMOUNTS 
 

BASIN NAME/ AREA 10-YEAR FLOW 100-YEAR FLOW 
CONCENTRATION POINT (acres) (cfs) (cfs) 

EON1 2.14 1 4 
COM1* -- 120 477 

*Include flows referenced from the TDS for Lamb and Owens 

 
We have provided detention basins along the frontage of the project adjacent to Owens 
Avenue to mitigate the 10-year condition and not increase flows. A discharge of 1 cfs 
will be maintained in the future 10-year condition to match the existing 10-year 
condition. The hydrologic parameters, figure, and HEC-1 models have been provided in 
the appendix. 
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The following table shows a summary of the runoff amounts determined in the future 
condition: 

 
10-YEAR / 100-YEAR, 6-HOUR STORM EVENT 

FUTURE RUNOFF AMOUNTS 
 

BASIN NAME/ AREA 10-YEAR FLOW 100-YEAR FLOW 
CONCENTRATION POINT (acres) (cfs) (cfs) 

FUTON1 0.78 1 3 
FUTON2 0.38 1 1 
FUTON3 0.98 2 3 
COM1* -- 120 480 

*Include flows referenced from the TDS for Lamb and Owens 

 
Offsite street flow calculations for the 10-year and 100-year, 6-hour storm events are 
summarized in the following tables: 

 
OFFSITE STREET FLOW CALCULATIONS 

 
STREET Q10/Q100 

(cfs) 
 D10/D100  

(ft) 
V10/V100 

(ft\s) 
V x D 

Owens Ave (Section 1) 
COM1 

120/480 0.94/1.46 3.26/5.45 3.06/7.96 

 
Some of the onsite sections have been modified with the revised grading plan. Onsite 
street flow calculations for the 10-year and 100-year, 6-hour storm events are 
summarized in the following tables: 

 
ONSITE STREET FLOW CALCULATIONS 

 
STREET Q10/Q100 

(cfs) 
 D10/D100  

(ft) 
V10/V100 

(ft\s) 
V x D 

Section 2 
25% FUTON1 

0/1 0.00/0.16 0.00/1.23 0.00/0.20 

Section 3 
FUTON1 

1/3 0.25/0.30 1.22/1.55 0.31/0.47 

Section 4 
25 % FUTON3 

1/1 0.15/0.15 1.18/1.18 0.18/0.18 

Section 5 
50% FUTON3 

1/2 0.26/0.32 2.46/2.83 0.64/0.91 

 
Additional calculations have been provided in the appendix for the onsite stormdrain and 
drop inlet. All onsite drainage improvements have capacity to convey flows to Owens 
Avenue.  
 

Comment 2: It is noted that the project requires structural calculations (for the side connection 
to drop inlet). Please provide an additional submittal to include: structural 
calculations, structural plans, grading plans (that match the drainage study) and 
associated geotechnical report. The structural submittal will require a fee of $750 
per 660-feet of storm drain facilities and be submitted under the Drainage Study 
tracking number. 
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Revised Hydrologic Parameters 























SOIL TYPE CALCULATED CURVE NUMBER 
 

Soil Type #200 – (Desert Shrub) 
Soil Percent(%) Soil Type CN 
Glencarb 100 C 85 

CN = 85.0 
 

Soil Type #200 – (Commercial) 
Soil Percent(%) Soil Type CN 
Glencarb 100 C 94 

CN = 94.0 
 
 



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

DEVELOPMENT : RIVIERA SHOPPING CENTER
   Project No. : 1813080 Existing Conditions

CALCULATED BY : PDW DATE: August 2019

SUB-BASIN  INITIAL / OVERLAND      TRAVEL TIME Tc  Tc CHECK FINAL Min Tlag REMARKS
 DATA TIME (Ti) (Tt) URBANIZED BASINS Tc Tc  

LAND TOTAL Tc = Tlag=
DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Tc = Ti + Tt LENGTH (L/180)+10 0.6Tc/60

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

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
      

Existing Onsite Basins
EON1 85.0 0.7320 2.14 0.0033 308 0.98 11.70 408 0.55 EX 2.18 3.1 14.8 716.0 N/A 14.82 10.00 0.148  

 * The velocity in column 9 was computed using the equation V = CS^.5
Ti = 1.8 (1.1 - K) L^1/2 / S^1/3 C is a coefficient and S is the travel slope, as outlined in section 602.1 of the CCRFCD Manual.
Tc = Ti + Tt
K = 0.0132 (CN) - 0.39           Tlag = 0.6Tc    *As recommended in the CCRFCD Manual, C = 30.6 under developed conditions

   and C = 29.4 under undeveloped conditions.

  REFERENCE :       STANDARD FORM 4

Blue Diamond
Civil Engineering



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

DEVELOPMENT : RIVERA SHOPPING CENTER
   Project No. : 1813080 Future Conditions

CALCULATED BY : PDW DATE: August 2019

SUB-BASIN  INITIAL / OVERLAND      TRAVEL TIME Tc  Tc CHECK FINAL Min Tlag REMARKS
 DATA TIME (Ti) (Tt) URBANIZED BASINS Tc Tc  

LAND TOTAL Tc = Tlag=
DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Tc = Ti + Tt LENGTH (L/180)+10 0.6Tc/60

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

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
      

Future Onsite Basins
FUTON1 94.0 0.8508 0.78 0.0012 25 3.32 1.50 380 0.54 DEV 2.25 2.8 4.3 405.0 12.250 4.32 5.00 0.050 minimum Tc used

FUTON2 94.0 0.8508 0.38 0.0006 130 1.85 4.17 115 1.17 DEV 3.31 0.6 4.7 245.0 11.361 4.75 5.00 0.050
FUTON3 94.0 0.8508 0.98 0.0015 25 3.32 1.50 380 0.93 DEV 2.95 2.1 3.7 405.0 12.250 3.65 5.00 0.050

 * The velocity in column 9 was computed using the equation V = CS^.5
Ti = 1.8 (1.1 - K) L^1/2 / S^1/3 C is a coefficient and S is the travel slope, as outlined in section 602.1 of the CCRFCD Manual.
Tc = Ti + Tt
K = 0.0132 (CN) - 0.39           Tlag = 0.6Tc    *As recommended in the CCRFCD Manual, C = 30.6 under developed conditions

   and C = 29.4 under undeveloped conditions.

  REFERENCE :       STANDARD FORM 4

Blue Diamond 
Civil Engineering



 

 

 Revised Existing Hec-1 Model  



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   28MAY19  TIME  10:16:16   *                                                   *           (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 
 
              1           ID                                                                                 
              2           ID             TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
              3           ID                          CLARK COUNTY, NEVADA                                   
              4           ID                                                                                 
              5           ID        PREPARED FOR:                                                            
              6           ID                                                                                 
              7           ID        PREPARED BY:                                                             
              8           ID                      BLUE DIAMOND CIVIL ENGINEERING                             
              9           ID                      452 E. SILVERADO RANCH, # 186                              
             10           ID                      LAS VEGAS, NV  89183                                       
             11           ID                                                                                 
             12           ID                                                                                 
             13           ID    EXISTING 100- & 10-YEAR                                                      
             14           ID    FILENAME:RSC_EXA.DAT                                                         
             15           ID    JOB#1813080                                                                  
             16           ID                                                                                 
             17           ID                                                                                 
             18           ID                                                                                 
                          *DIAGRAM                                                                         
             19           IT       5       0       0     300                                                 
             20           IO       5                                                                         
             21           IN       5                                                                         
             22           JR    PREC    1.00    0.57                                                         
                          *                                                                                
  
             23           KK  EON1                                                                           
             24           KM   EXISTING ONSITE BASIN EON1                                                    
             25           BA  0.0033                                                                         
             26           PB    2.77                                                                         
             27           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 
             28           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 
             29           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 
             30           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 
             31           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 
             32           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 
             33           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 
             34           PC    .998    .999    1.00                                                         
             35           LS       0    85.0                                                                 
             36           UD   0.148                                                                         
                          *                                                                                
             37           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    23      EON1   
 
 (***) 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   28MAY19  TIME  10:16:16   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                                      TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
                                                   CLARK COUNTY, NEVADA                                   
                                                                                                          
                                 PREPARED FOR:                                                            
                                                                                                          
                                 PREPARED BY:                                                             
                                               BLUE DIAMOND CIVIL ENGINEERING                             
                                               452 E. SILVERADO RANCH, # 186                              
                                               LAS VEGAS, NV  89183                                       
                                                                                                          
                                                                                                          
                             EXISTING 100- & 10-YEAR                                                      
                             FILENAME:RSC_EXA.DAT                                                         
                             JOB#1813080                                                                  
                                                                                                          
                                                                                                          
                                                                                                          
 
   20 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 
                     1.00       .57 
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 
                                                        1.00      .57 
 
 HYDROGRAPH AT 
+                 EON1         .00     1   FLOW           4.       1. 
                                           TIME         3.58     3.58 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 



 

 

Revised Future Hec-1 Model  



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   14OCT19  TIME  13:35:52   *                                                   *           (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 
 
              1           ID                                                                                 
              2           ID             TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
              3           ID                          CLARK COUNTY, NEVADA                                   
              4           ID                                                                                 
              5           ID        PREPARED FOR:                                                            
              6           ID                                                                                 
              7           ID        PREPARED BY:                                                             
              8           ID                      BLUE DIAMOND CIVIL ENGINEERING                             
              9           ID                      452 E. SILVERADO RANCH, # 186                              
             10           ID                      LAS VEGAS, NV  89183                                       
             11           ID                                                                                 
             12           ID                                                                                 
             13           ID    FUTURE 10-YEAR                                                               
             14           ID    FILENAME:RSC-10FUTB.DAT                                                      
             15           ID    JOB#1813080                                                                  
             16           ID                                                                                 
             17           ID                                                                                 
             18           ID                                                                                 
                          *DIAGRAM                                                                         
             19           IT       5       0       0     300                                                 
             20           IO       5                                                                         
             21           IN       5                                                                         
             22           JR    PREC    1.00                                                                 
                          *                                                                                
  
             23           KK  FUTON1                                                                         
             24           KM   FUTURE ONSITE BASIN FUTON1                                                    
             25           BA  0.0012                                                                         
             26           PB    1.58                                                                         
             27           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 
             28           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 
             29           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 
             30           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 
             31           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 
             32           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 
             33           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 
             34           PC    .998    .999    1.00                                                         
             35           LS       0    94.0                                                                 
             36           UD   0.050                                                                         
                          *                                                                                
  
             37           KK  FUTON2                                                                         
             38           KM   FUTURE ONSITE BASIN FUTON2                                                    
             39           BA  0.0006                                                                         
             40           LS       0    94.0                                                                 
             41           UD   0.050                                                                         
                          *                                                                                
  
             42           KK  FUTON3                                                                         
             43           KM   FUTURE ONSITE BASIN FUTON3                                                    
             44           BA  0.0015                                                                         
             45           LS       0    94.0                                                                 
             46           UD   0.050                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 



 
  
             47           KK    COM1                                                                         
             48           KM   COMBINE FUTON1, FUTON2, AND FUTON3                                            
             49           HC       3                                                                         
                          *                                                                                
  
             50           KK    DET1                                                                         
             51           KM   DETENTION BASIN DET1                                                          
             52           KO       1                                                                         
             53           RS       1   STOR        0                                                         
             54           SV     0.0   0.001   0.009   0.054                                                 
             55           SE  792.10  792.50  793.00  794.00                                                 
             56           SQ     0.0    1.00    1.00    1.00                                                 
                          *                                                                                
             57           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    23      FUTON1 
                 . 
                 . 
    37           .      FUTON2 
                 .           . 
                 .           . 
    42           .           .      FUTON3 
                 .           .           . 
                 .           .           . 
    47        COM1........................ 
                 V 
                 V 
    50        DET1 
 
 (***) 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   14OCT19  TIME  13:35:52   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                                      TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
                                                   CLARK COUNTY, NEVADA                                   
                                                                                                          
                                 PREPARED FOR:                                                            
                                                                                                          
                                 PREPARED BY:                                                             
                                               BLUE DIAMOND CIVIL ENGINEERING                             
                                               452 E. SILVERADO RANCH, # 186                              
                                               LAS VEGAS, NV  89183                                       
                                                                                                          
                                                                                                          
                             FUTURE 10-YEAR                                                               
                             FILENAME:RSC-10FUTB.DAT                                                      
                             JOB#1813080                                                                  
                                                                                                          
                                                                                                          
                                                                                                          
 
   20 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 
                     1.00 
 
 
 
 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 
 
             ************** 
             *            * 
   50 KK     *      DET1  *                                                                              
             *            * 
             ************** 
 
   52 KO          OUTPUT CONTROL VARIABLES 
                        IPRNT           1  PRINT CONTROL 
                        IPLOT           0  PLOT CONTROL 
                        QSCAL          0.  HYDROGRAPH PLOT SCALE 
 
                HYDROGRAPH ROUTING DATA 
 
   53 RS          STORAGE ROUTING 
                        NSTPS           1  NUMBER OF SUBREACHES 
                         ITYP        TOR   TYPE OF INITIAL CONDITION 
                       RSVRIC         .00  INITIAL CONDITION 
                            X         .00 WORKING R AND D COEFFICIENT  
 
   54 SV            STORAGE          .0        .0        .0        .1 
 
   55 SE          ELEVATION      792.10    792.50    793.00    794.00 
 
   56 SQ          DISCHARGE          0.        1.        1.        1. 
 
                                                                 *** 
 
 *** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN        0. TO        1. 
                 THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
                 THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 
  
 *********************************************************************************************************************************** 
 
                                                   HYDROGRAPH AT STATION     DET1 
                                                       PLAN 1,   RATIO =  1.00 
  
 *********************************************************************************************************************************** 
                                            *                                           * 
  DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE * DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE * DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE 
                                            *                                           * 
   1     0000   1       0.       .0   792.1 *  1     0820 101       0.       .0   792.1 *  1     1640 201       0.       .0   792.1 
   1     0005   2       0.       .0   792.1 *  1     0825 102       0.       .0   792.1 *  1     1645 202       0.       .0   792.1 
   1     0010   3       0.       .0   792.1 *  1     0830 103       0.       .0   792.1 *  1     1650 203       0.       .0   792.1 
   1     0015   4       0.       .0   792.1 *  1     0835 104       0.       .0   792.1 *  1     1655 204       0.       .0   792.1 
   1     0020   5       0.       .0   792.1 *  1     0840 105       0.       .0   792.1 *  1     1700 205       0.       .0   792.1 
   1     0025   6       0.       .0   792.1 *  1     0845 106       0.       .0   792.1 *  1     1705 206       0.       .0   792.1 
   1     0030   7       0.       .0   792.1 *  1     0850 107       0.       .0   792.1 *  1     1710 207       0.       .0   792.1 
   1     0035   8       0.       .0   792.1 *  1     0855 108       0.       .0   792.1 *  1     1715 208       0.       .0   792.1 
   1     0040   9       0.       .0   792.1 *  1     0900 109       0.       .0   792.1 *  1     1720 209       0.       .0   792.1 
   1     0045  10       0.       .0   792.1 *  1     0905 110       0.       .0   792.1 *  1     1725 210       0.       .0   792.1 
   1     0050  11       0.       .0   792.1 *  1     0910 111       0.       .0   792.1 *  1     1730 211       0.       .0   792.1 
   1     0055  12       0.       .0   792.1 *  1     0915 112       0.       .0   792.1 *  1     1735 212       0.       .0   792.1 
   1     0100  13       0.       .0   792.1 *  1     0920 113       0.       .0   792.1 *  1     1740 213       0.       .0   792.1 
   1     0105  14       0.       .0   792.1 *  1     0925 114       0.       .0   792.1 *  1     1745 214       0.       .0   792.1 
   1     0110  15       0.       .0   792.1 *  1     0930 115       0.       .0   792.1 *  1     1750 215       0.       .0   792.1 
   1     0115  16       0.       .0   792.1 *  1     0935 116       0.       .0   792.1 *  1     1755 216       0.       .0   792.1 
   1     0120  17       0.       .0   792.1 *  1     0940 117       0.       .0   792.1 *  1     1800 217       0.       .0   792.1 
   1     0125  18       0.       .0   792.1 *  1     0945 118       0.       .0   792.1 *  1     1805 218       0.       .0   792.1 
   1     0130  19       0.       .0   792.2 *  1     0950 119       0.       .0   792.1 *  1     1810 219       0.       .0   792.1 
   1     0135  20       0.       .0   792.2 *  1     0955 120       0.       .0   792.1 *  1     1815 220       0.       .0   792.1 
   1     0140  21       0.       .0   792.2 *  1     1000 121       0.       .0   792.1 *  1     1820 221       0.       .0   792.1 
   1     0145  22       0.       .0   792.1 *  1     1005 122       0.       .0   792.1 *  1     1825 222       0.       .0   792.1 
   1     0150  23       0.       .0   792.1 *  1     1010 123       0.       .0   792.1 *  1     1830 223       0.       .0   792.1 
   1     0155  24       0.       .0   792.1 *  1     1015 124       0.       .0   792.1 *  1     1835 224       0.       .0   792.1 
   1     0200  25       0.       .0   792.1 *  1     1020 125       0.       .0   792.1 *  1     1840 225       0.       .0   792.1 
   1     0205  26       0.       .0   792.1 *  1     1025 126       0.       .0   792.1 *  1     1845 226       0.       .0   792.1 
   1     0210  27       0.       .0   792.1 *  1     1030 127       0.       .0   792.1 *  1     1850 227       0.       .0   792.1 
   1     0215  28       0.       .0   792.2 *  1     1035 128       0.       .0   792.1 *  1     1855 228       0.       .0   792.1 
   1     0220  29       0.       .0   792.2 *  1     1040 129       0.       .0   792.1 *  1     1900 229       0.       .0   792.1 
   1     0225  30       0.       .0   792.2 *  1     1045 130       0.       .0   792.1 *  1     1905 230       0.       .0   792.1 
   1     0230  31       0.       .0   792.1 *  1     1050 131       0.       .0   792.1 *  1     1910 231       0.       .0   792.1 
   1     0235  32       0.       .0   792.1 *  1     1055 132       0.       .0   792.1 *  1     1915 232       0.       .0   792.1 
   1     0240  33       0.       .0   792.2 *  1     1100 133       0.       .0   792.1 *  1     1920 233       0.       .0   792.1 
   1     0245  34       0.       .0   792.2 *  1     1105 134       0.       .0   792.1 *  1     1925 234       0.       .0   792.1 
   1     0250  35       0.       .0   792.1 *  1     1110 135       0.       .0   792.1 *  1     1930 235       0.       .0   792.1 
   1     0255  36       0.       .0   792.1 *  1     1115 136       0.       .0   792.1 *  1     1935 236       0.       .0   792.1 
   1     0300  37       0.       .0   792.2 *  1     1120 137       0.       .0   792.1 *  1     1940 237       0.       .0   792.1 
   1     0305  38       0.       .0   792.3 *  1     1125 138       0.       .0   792.1 *  1     1945 238       0.       .0   792.1 
   1     0310  39       1.       .0   792.4 *  1     1130 139       0.       .0   792.1 *  1     1950 239       0.       .0   792.1 
   1     0315  40       1.       .0   792.5 *  1     1135 140       0.       .0   792.1 *  1     1955 240       0.       .0   792.1 
   1     0320  41       1.       .0   792.9 *  1     1140 141       0.       .0   792.1 *  1     2000 241       0.       .0   792.1 



   1     0325  42       1.       .0   793.2 *  1     1145 142       0.       .0   792.1 *  1     2005 242       0.       .0   792.1 
   1     0330  43       1.       .0   793.5 *  1     1150 143       0.       .0   792.1 *  1     2010 243       0.       .0   792.1 
   1     0335  44       1.       .0   793.8 *  1     1155 144       0.       .0   792.1 *  1     2015 244       0.       .0   792.1 
   1     0340  45       1.       .0   793.9 *  1     1200 145       0.       .0   792.1 *  1     2020 245       0.       .0   792.1 
   1     0345  46       1.       .1   793.9 *  1     1205 146       0.       .0   792.1 *  1     2025 246       0.       .0   792.1 
   1     0350  47       1.       .1   793.9 *  1     1210 147       0.       .0   792.1 *  1     2030 247       0.       .0   792.1 
   1     0355  48       1.       .0   793.8 *  1     1215 148       0.       .0   792.1 *  1     2035 248       0.       .0   792.1 
   1     0400  49       1.       .0   793.8 *  1     1220 149       0.       .0   792.1 *  1     2040 249       0.       .0   792.1 
   1     0405  50       1.       .0   793.7 *  1     1225 150       0.       .0   792.1 *  1     2045 250       0.       .0   792.1 
   1     0410  51       1.       .0   793.6 *  1     1230 151       0.       .0   792.1 *  1     2050 251       0.       .0   792.1 
   1     0415  52       1.       .0   793.5 *  1     1235 152       0.       .0   792.1 *  1     2055 252       0.       .0   792.1 
   1     0420  53       1.       .0   793.3 *  1     1240 153       0.       .0   792.1 *  1     2100 253       0.       .0   792.1 
   1     0425  54       1.       .0   793.2 *  1     1245 154       0.       .0   792.1 *  1     2105 254       0.       .0   792.1 
   1     0430  55       1.       .0   793.2 *  1     1250 155       0.       .0   792.1 *  1     2110 255       0.       .0   792.1 
   1     0435  56       1.       .0   793.1 *  1     1255 156       0.       .0   792.1 *  1     2115 256       0.       .0   792.1 
   1     0440  57       1.       .0   793.0 *  1     1300 157       0.       .0   792.1 *  1     2120 257       0.       .0   792.1 
   1     0445  58       1.       .0   792.9 *  1     1305 158       0.       .0   792.1 *  1     2125 258       0.       .0   792.1 
   1     0450  59       1.       .0   792.7 *  1     1310 159       0.       .0   792.1 *  1     2130 259       0.       .0   792.1 
   1     0455  60       1.       .0   792.5 *  1     1315 160       0.       .0   792.1 *  1     2135 260       0.       .0   792.1 
   1     0500  61       0.       .0   792.1 *  1     1320 161       0.       .0   792.1 *  1     2140 261       0.       .0   792.1 
   1     0505  62       0.       .0   792.2 *  1     1325 162       0.       .0   792.1 *  1     2145 262       0.       .0   792.1 
   1     0510  63       0.       .0   792.1 *  1     1330 163       0.       .0   792.1 *  1     2150 263       0.       .0   792.1 
   1     0515  64       0.       .0   792.1 *  1     1335 164       0.       .0   792.1 *  1     2155 264       0.       .0   792.1 
   1     0520  65       0.       .0   792.1 *  1     1340 165       0.       .0   792.1 *  1     2200 265       0.       .0   792.1 
   1     0525  66       0.       .0   792.1 *  1     1345 166       0.       .0   792.1 *  1     2205 266       0.       .0   792.1 
   1     0530  67       0.       .0   792.1 *  1     1350 167       0.       .0   792.1 *  1     2210 267       0.       .0   792.1 
   1     0535  68       0.       .0   792.1 *  1     1355 168       0.       .0   792.1 *  1     2215 268       0.       .0   792.1 
   1     0540  69       0.       .0   792.1 *  1     1400 169       0.       .0   792.1 *  1     2220 269       0.       .0   792.1 
   1     0545  70       0.       .0   792.1 *  1     1405 170       0.       .0   792.1 *  1     2225 270       0.       .0   792.1 
   1     0550  71       0.       .0   792.1 *  1     1410 171       0.       .0   792.1 *  1     2230 271       0.       .0   792.1 
   1     0555  72       0.       .0   792.1 *  1     1415 172       0.       .0   792.1 *  1     2235 272       0.       .0   792.1 
   1     0600  73       0.       .0   792.1 *  1     1420 173       0.       .0   792.1 *  1     2240 273       0.       .0   792.1 
   1     0605  74       0.       .0   792.1 *  1     1425 174       0.       .0   792.1 *  1     2245 274       0.       .0   792.1 
   1     0610  75       0.       .0   792.1 *  1     1430 175       0.       .0   792.1 *  1     2250 275       0.       .0   792.1 
   1     0615  76       0.       .0   792.1 *  1     1435 176       0.       .0   792.1 *  1     2255 276       0.       .0   792.1 
   1     0620  77       0.       .0   792.1 *  1     1440 177       0.       .0   792.1 *  1     2300 277       0.       .0   792.1 
   1     0625  78       0.       .0   792.1 *  1     1445 178       0.       .0   792.1 *  1     2305 278       0.       .0   792.1 
   1     0630  79       0.       .0   792.1 *  1     1450 179       0.       .0   792.1 *  1     2310 279       0.       .0   792.1 
   1     0635  80       0.       .0   792.1 *  1     1455 180       0.       .0   792.1 *  1     2315 280       0.       .0   792.1 
   1     0640  81       0.       .0   792.1 *  1     1500 181       0.       .0   792.1 *  1     2320 281       0.       .0   792.1 
   1     0645  82       0.       .0   792.1 *  1     1505 182       0.       .0   792.1 *  1     2325 282       0.       .0   792.1 
   1     0650  83       0.       .0   792.1 *  1     1510 183       0.       .0   792.1 *  1     2330 283       0.       .0   792.1 
   1     0655  84       0.       .0   792.1 *  1     1515 184       0.       .0   792.1 *  1     2335 284       0.       .0   792.1 
   1     0700  85       0.       .0   792.1 *  1     1520 185       0.       .0   792.1 *  1     2340 285       0.       .0   792.1 
   1     0705  86       0.       .0   792.1 *  1     1525 186       0.       .0   792.1 *  1     2345 286       0.       .0   792.1 
   1     0710  87       0.       .0   792.1 *  1     1530 187       0.       .0   792.1 *  1     2350 287       0.       .0   792.1 
   1     0715  88       0.       .0   792.1 *  1     1535 188       0.       .0   792.1 *  1     2355 288       0.       .0   792.1 
   1     0720  89       0.       .0   792.1 *  1     1540 189       0.       .0   792.1 *  2     0000 289       0.       .0   792.1 
   1     0725  90       0.       .0   792.1 *  1     1545 190       0.       .0   792.1 *  2     0005 290       0.       .0   792.1 
   1     0730  91       0.       .0   792.1 *  1     1550 191       0.       .0   792.1 *  2     0010 291       0.       .0   792.1 
   1     0735  92       0.       .0   792.1 *  1     1555 192       0.       .0   792.1 *  2     0015 292       0.       .0   792.1 
   1     0740  93       0.       .0   792.1 *  1     1600 193       0.       .0   792.1 *  2     0020 293       0.       .0   792.1 
   1     0745  94       0.       .0   792.1 *  1     1605 194       0.       .0   792.1 *  2     0025 294       0.       .0   792.1 
   1     0750  95       0.       .0   792.1 *  1     1610 195       0.       .0   792.1 *  2     0030 295       0.       .0   792.1 
   1     0755  96       0.       .0   792.1 *  1     1615 196       0.       .0   792.1 *  2     0035 296       0.       .0   792.1 
   1     0800  97       0.       .0   792.1 *  1     1620 197       0.       .0   792.1 *  2     0040 297       0.       .0   792.1 
   1     0805  98       0.       .0   792.1 *  1     1625 198       0.       .0   792.1 *  2     0045 298       0.       .0   792.1 
   1     0810  99       0.       .0   792.1 *  1     1630 199       0.       .0   792.1 *  2     0050 299       0.       .0   792.1 
   1     0815 100       0.       .0   792.1 *  1     1635 200       0.       .0   792.1 *  2     0055 300       0.       .0   792.1 
                                            *                                           * 
 *********************************************************************************************************************************** 
 
  PEAK FLOW     TIME                          MAXIMUM AVERAGE FLOW 
                                      6-HR       24-HR       72-HR     24.92-HR 
+   (CFS)       (HR) 
                           (CFS) 
+       1.      3.25                    0.          0.          0.           0. 
                        (INCHES)     1.010       1.010       1.010        1.010 
                         (AC-FT)        0.          0.          0.           0. 
 
 PEAK STORAGE   TIME                         MAXIMUM AVERAGE STORAGE 
                                      6-HR       24-HR       72-HR     24.92-HR 
+  (AC-FT)      (HR) 
        0.      3.75                    0.          0.          0.           0. 
 
  PEAK STAGE    TIME                          MAXIMUM AVERAGE STAGE 
                                      6-HR       24-HR       72-HR     24.92-HR 
+   (FEET)      (HR) 
    793.94      3.75                792.49      792.19      792.19       792.19 
 
                         CUMULATIVE AREA =     .00 SQ MI 
 
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 
                                                        1.00 
 
 HYDROGRAPH AT 
+                 FUTON1       .00     1   FLOW           1. 



                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                 FUTON2       .00     1   FLOW           1. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                 FUTON3       .00     1   FLOW           2. 
                                           TIME         3.50 
 
  3 COMBINED AT 
+                   COM1       .00     1   FLOW           4. 
                                           TIME         3.50 
 
 ROUTED TO 
+                   DET1       .00     1   FLOW           1. 
                                           TIME         3.25 
 
                                       ** PEAK STAGES IN FEET ** 
                                       1   STAGE      793.94 
                                           TIME         3.75 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 



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   14OCT19  TIME  13:35:43   *                                                   *           (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 
 
              1           ID                                                                                 
              2           ID             TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
              3           ID                          CLARK COUNTY, NEVADA                                   
              4           ID                                                                                 
              5           ID        PREPARED FOR:                                                            
              6           ID                                                                                 
              7           ID        PREPARED BY:                                                             
              8           ID                      BLUE DIAMOND CIVIL ENGINEERING                             
              9           ID                      452 E. SILVERADO RANCH, # 186                              
             10           ID                      LAS VEGAS, NV  89183                                       
             11           ID                                                                                 
             12           ID                                                                                 
             13           ID    FUTURE 100-YEAR                                                              
             14           ID    FILENAME:RSC-100FUTB.DAT                                                     
             15           ID    JOB#1813080                                                                  
             16           ID                                                                                 
             17           ID                                                                                 
             18           ID                                                                                 
                          *DIAGRAM                                                                         
             19           IT       5       0       0     300                                                 
             20           IO       5                                                                         
             21           IN       5                                                                         
             22           JR    PREC    1.00                                                                 
                          *                                                                                
  
             23           KK  FUTON1                                                                         
             24           KM   FUTURE ONSITE BASIN FUTON1                                                    
             25           BA  0.0012                                                                         
             26           PB    2.77                                                                         
             27           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 
             28           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 
             29           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 
             30           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 
             31           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 
             32           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 
             33           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 
             34           PC    .998    .999    1.00                                                         
             35           LS       0    94.0                                                                 
             36           UD   0.050                                                                         
                          *                                                                                
  
             37           KK  FUTON2                                                                         
             38           KM   FUTURE ONSITE BASIN FUTON2                                                    
             39           BA  0.0006                                                                         
             40           LS       0    94.0                                                                 
             41           UD   0.050                                                                         
                          *                                                                                
  
             42           KK  FUTON3                                                                         
             43           KM   FUTURE ONSITE BASIN FUTON3                                                    
             44           BA  0.0015                                                                         
             45           LS       0    94.0                                                                 
             46           UD   0.050                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 



 
  
             47           KK    COM1                                                                         
             48           KM   COMBINE FUTON1, FUTON2, AND FUTON3                                            
             49           HC       3                                                                         
                          *                                                                                
             50           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    23      FUTON1 
                 . 
                 . 
    37           .      FUTON2 
                 .           . 
                 .           . 
    42           .           .      FUTON3 
                 .           .           . 
                 .           .           . 
    47        COM1........................ 
 
 (***) 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   14OCT19  TIME  13:35:43   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                                      TECHNICAL DRAINAGE STUDY FOR RIVERA SHOPPING CENTER                 
                                                   CLARK COUNTY, NEVADA                                   
                                                                                                          
                                 PREPARED FOR:                                                            
                                                                                                          
                                 PREPARED BY:                                                             
                                               BLUE DIAMOND CIVIL ENGINEERING                             
                                               452 E. SILVERADO RANCH, # 186                              
                                               LAS VEGAS, NV  89183                                       
                                                                                                          
                                                                                                          
                             FUTURE 100-YEAR                                                              
                             FILENAME:RSC-100FUTB.DAT                                                     
                             JOB#1813080                                                                  
                                                                                                          
                                                                                                          
                                                                                                          
 
   20 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 
                     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 
                                                        1.00 
 
 HYDROGRAPH AT 
+                 FUTON1       .00     1   FLOW           3. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                 FUTON2       .00     1   FLOW           1. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                 FUTON3       .00     1   FLOW           3. 
                                           TIME         3.50 
 
  3 COMBINED AT 
+                   COM1       .00     1   FLOW           7. 
                                           TIME         3.50 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 



 

 

Detention Basin Parameters  



DETENTION BASIN PARAMETERS

BASIN FUTON1/FUTON2/FUTON3

Elevation Surface Area Volume (FT3) Volume (Acre‐ft) Outflow

1792.1 0 0 0

1792.5 280.85 56.17 0.001 1

1793 998.55 376.02 0.009 1

1794 2946.86 2348.725 0.054 1



 

 

Revised Hydraulic Calculations 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 ft/ft

Discharge 120.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+50.00 1.03

0+93.00 0.17

0+93.00 0.13

0+94.50 0.00

0+94.50 0.50

0+95.00 0.50

1+00.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.60) (0+07.00, 0.13) 0.013

(0+07.00, 0.13) (0+93.00, 0.13) 0.016

(0+93.00, 0.13) (1+00.00, 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 Add1: 10 Yr Owens Ave (Section 1)
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Results

Normal Depth 0.94 ft

Elevation Range 0.00 to 1.03 ft

Flow Area 36.81 ft²

Wetted Perimeter 93.02 ft

Hydraulic Radius 0.40 ft

Top Width 91.22 ft

Normal Depth 0.94 ft

Critical Depth 0.91 ft

Critical Slope 0.00495 ft/ft

Velocity 3.26 ft/s

Velocity Head 0.17 ft

Specific Energy 1.11 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 0.94 ft

Critical Depth 0.91 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00495 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 ft/ft

Normal Depth 0.94 ft

Discharge 120.00 ft³/s

Cross Section Image

Cross Section for Add1: 10 Yr Owens Ave (Section 1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 ft/ft

Discharge 480.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.60

0+05.00 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 0.13

0+07.00 0.17

0+50.00 1.03

0+93.00 0.17

0+93.00 0.13

0+94.50 0.00

0+94.50 0.50

0+95.00 0.50

1+00.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.60) (0+07.00, 0.13) 0.013

(0+07.00, 0.13) (0+93.00, 0.13) 0.016

(0+93.00, 0.13) (1+00.00, 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
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Results

Normal Depth 1.46 ft

Elevation Range 0.00 to 1.03 ft

Flow Area 88.08 ft²

Wetted Perimeter 102.83 ft

Hydraulic Radius 0.86 ft

Top Width 100.00 ft

Normal Depth 1.46 ft

Critical Depth 1.47 ft

Critical Slope 0.00380 ft/ft

Velocity 5.45 ft/s

Velocity Head 0.46 ft

Specific Energy 1.92 ft

Froude Number 1.02

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.46 ft

Critical Depth 1.47 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.00380 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 ft/ft

Normal Depth 1.46 ft

Discharge 480.00 ft³/s

Cross Section Image

Cross Section for Add1: 100 Yr Owens Ave (Section 1)
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.24

0+18.00 0.00

0+42.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.24) (0+42.00, 0.50) 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 0.16 ft

Elevation Range 0.00 to 1.24 ft

Flow Area 0.82 ft²

Wetted Perimeter 10.10 ft

Hydraulic Radius 0.08 ft

Top Width 10.10 ft

Normal Depth 0.16 ft

Critical Depth 0.14 ft

Critical Slope 0.00896 ft/ft

Velocity 1.23 ft/s

Worksheet for Add1: 100 Yr Section 2
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Results

Velocity Head 0.02 ft

Specific Energy 0.18 ft

Froude Number 0.76

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.16 ft

Critical Depth 0.14 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00896 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft

Normal Depth 0.16 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for Add1: 100 Yr Section 2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00850 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.00 0.00

0+01.50 0.13

0+01.50 0.17

0+60.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+01.50, 0.13) 0.013

(0+01.50, 0.13) (0+60.00, 0.50) 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 0.25 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 0.82 ft²

Wetted Perimeter 15.66 ft

Hydraulic Radius 0.05 ft

Top Width 15.37 ft

Normal Depth 0.25 ft

Worksheet for Add1: 10 Yr Section 3
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Results

Critical Depth 0.25 ft

Critical Slope 0.00987 ft/ft

Velocity 1.22 ft/s

Velocity Head 0.02 ft

Specific Energy 0.27 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 0.25 ft

Critical Depth 0.25 ft

Channel Slope 0.00850 ft/ft

Critical Slope 0.00987 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00850 ft/ft

Normal Depth 0.25 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for Add1: 10 Yr Section 3

10/14/2019 2:40:38 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 0.00850 ft/ft

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.00 0.00

0+01.50 0.13

0+01.50 0.17

0+60.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+01.50, 0.13) 0.013

(0+01.50, 0.13) (0+60.00, 0.50) 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 0.30 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 1.93 ft²

Wetted Perimeter 25.47 ft

Hydraulic Radius 0.08 ft

Top Width 25.12 ft

Normal Depth 0.30 ft

Worksheet for Add1: 100 Yr Section 3
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Results

Critical Depth 0.30 ft

Critical Slope 0.00874 ft/ft

Velocity 1.55 ft/s

Velocity Head 0.04 ft

Specific Energy 0.34 ft

Froude Number 0.99

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 0.30 ft

Critical Depth 0.30 ft

Channel Slope 0.00850 ft/ft

Critical Slope 0.00874 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00850 ft/ft

Normal Depth 0.30 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for Add1: 100 Yr Section 3
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.70

0+18.00 0.00

0+42.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.70) (0+42.00, 0.50) 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 0.15 ft

Elevation Range 0.00 to 0.70 ft

Flow Area 0.85 ft²

Wetted Perimeter 11.21 ft

Hydraulic Radius 0.08 ft

Top Width 11.20 ft

Normal Depth 0.15 ft

Critical Depth 0.14 ft

Critical Slope 0.00915 ft/ft

Velocity 1.18 ft/s

Worksheet for Add1: 10  & 100 Yr Section 4
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Results

Velocity Head 0.02 ft

Specific Energy 0.17 ft

Froude Number 0.75

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 0.15 ft

Critical Depth 0.14 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00915 ft/ft

Worksheet for Add1: 10  & 100 Yr Section 4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft

Normal Depth 0.15 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for Add1: 10  & 100 Yr Section 4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01680 ft/ft

Discharge 1.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+24.00 0.17

0+24.00 0.13

0+25.50 0.00

0+25.50 0.50

0+26.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+26.00, 0.50) 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 0.26 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.41 ft²

Wetted Perimeter 4.38 ft

Hydraulic Radius 0.09 ft

Top Width 4.08 ft

Normal Depth 0.26 ft

Worksheet for Add1: 10 Yr Section 5
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Results

Critical Depth 0.29 ft

Critical Slope 0.00853 ft/ft

Velocity 2.46 ft/s

Velocity Head 0.09 ft

Specific Energy 0.35 ft

Froude Number 1.38

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.26 ft

Critical Depth 0.29 ft

Channel Slope 0.01680 ft/ft

Critical Slope 0.00853 ft/ft

Worksheet for Add1: 10 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01680 ft/ft

Normal Depth 0.26 ft

Discharge 1.00 ft³/s

Cross Section Image

Cross Section for Add1: 10 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01680 ft/ft

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 1.00

0+24.00 0.17

0+24.00 0.13

0+25.50 0.00

0+25.50 0.50

0+26.00 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 1.00) (0+26.00, 0.50) 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 0.32 ft

Elevation Range 0.00 to 1.00 ft

Flow Area 0.71 ft²

Wetted Perimeter 6.20 ft

Hydraulic Radius 0.11 ft

Top Width 5.83 ft

Normal Depth 0.32 ft

Worksheet for Add1: 100 Yr Section 5
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Results

Critical Depth 0.36 ft

Critical Slope 0.00780 ft/ft

Velocity 2.83 ft/s

Velocity Head 0.12 ft

Specific Energy 0.44 ft

Froude Number 1.43

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.32 ft

Critical Depth 0.36 ft

Channel Slope 0.01680 ft/ft

Critical Slope 0.00780 ft/ft

Worksheet for Add1: 100 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01680 ft/ft

Normal Depth 0.32 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for Add1: 100 Yr Section 5
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 16.00 ft³/s

Results

Discharge 16.00 ft³/s

Normal Depth 2.00 ft

Flow Area 3.14 ft²

Wetted Perimeter 6.28 ft

Hydraulic Radius 0.50 ft

Top Width 0.00 ft

Critical Depth 1.44 ft

Percent Full 100.0 %

Critical Slope 0.00662 ft/ft

Velocity 5.09 ft/s

Velocity Head 0.40 ft

Specific Energy 2.40 ft

Froude Number 0.00

Maximum Discharge 17.21 ft³/s

Discharge Full 16.00 ft³/s

Slope Full 0.00500 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for Add1: 24" Pipe @ S=0.005
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00 ft

Critical Depth 1.44 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00662 ft/ft

Worksheet for Add1: 24" Pipe @ S=0.005
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 16.00 ft³/s

Cross Section Image

Cross Section for Add1: 24" Pipe @ S=0.005
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00600 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 31.77 ft³/s

Results

Discharge 31.77 ft³/s

Normal Depth 2.50 ft

Flow Area 4.91 ft²

Wetted Perimeter 7.85 ft

Hydraulic Radius 0.63 ft

Top Width 0.00 ft

Critical Depth 1.92 ft

Percent Full 100.0 %

Critical Slope 0.00684 ft/ft

Velocity 6.47 ft/s

Velocity Head 0.65 ft

Specific Energy 3.15 ft

Froude Number 0.00

Maximum Discharge 34.18 ft³/s

Discharge Full 31.77 ft³/s

Slope Full 0.00600 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for Add1: 30" Pipe @ S=0.006
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.50 ft

Critical Depth 1.92 ft

Channel Slope 0.00600 ft/ft

Critical Slope 0.00684 ft/ft

Worksheet for Add1: 30" Pipe @ S=0.006
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00600 ft/ft

Normal Depth 2.50 ft

Diameter 2.50 ft

Discharge 31.77 ft³/s

Cross Section Image

Cross Section for Add1: 30" Pipe @ S=0.006
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.16600 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 92.17 ft³/s

Results

Discharge 92.17 ft³/s

Normal Depth 2.00 ft

Flow Area 3.14 ft²

Wetted Perimeter 6.28 ft

Hydraulic Radius 0.50 ft

Top Width 0.00 ft

Critical Depth 2.00 ft

Percent Full 100.0 %

Critical Slope 0.16190 ft/ft

Velocity 29.34 ft/s

Velocity Head 13.38 ft

Specific Energy 15.38 ft

Froude Number 0.00

Maximum Discharge 99.14 ft³/s

Discharge Full 92.17 ft³/s

Slope Full 0.16600 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for Add1: 24" Pipe @ S=0.166
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00 ft

Critical Depth 2.00 ft

Channel Slope 0.16600 ft/ft

Critical Slope 0.16190 ft/ft

Worksheet for Add1: 24" Pipe @ S=0.166

10/14/2019 2:43:56 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley 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 Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.16600 ft/ft

Normal Depth 2.00 ft

Diameter 2.00 ft

Discharge 92.17 ft³/s

Cross Section Image

Cross Section for Add1: 24" Pipe @ S=0.166
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 1.00 ft

Diameter 1.00 ft

Discharge 2.52 ft³/s

Results

Discharge 2.52 ft³/s

Normal Depth 1.00 ft

Flow Area 0.79 ft²

Wetted Perimeter 3.14 ft

Hydraulic Radius 0.25 ft

Top Width 0.00 ft

Critical Depth 0.68 ft

Percent Full 100.0 %

Critical Slope 0.00770 ft/ft

Velocity 3.21 ft/s

Velocity Head 0.16 ft

Specific Energy 1.16 ft

Froude Number 0.00

Maximum Discharge 2.71 ft³/s

Discharge Full 2.52 ft³/s

Slope Full 0.00500 ft/ft

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

Average End Depth Over Rise 0.00 %

Worksheet for Add1: 12" Pipe @ S=0.005
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GVF Output Data

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.00 ft

Critical Depth 0.68 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00770 ft/ft

Worksheet for Add1: 12" Pipe @ S=0.005
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Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 1.00 ft

Diameter 1.00 ft

Discharge 2.52 ft³/s

Cross Section Image

Cross Section for Add1: 12" Pipe @ S=0.005
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Project Description

Solve For Spread

Input Data

Discharge 3.00 ft³/s

Gutter Width 1.50 ft

Gutter Cross Slope 0.01 ft/ft

Road Cross Slope 0.01 ft/ft

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 3.00 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 2.00 ft

Opening Height 0.50 ft

Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees

Options

Calculation Option Use Both

Results

Spread 33.12 ft

Depth 0.33 ft

Gutter Depression 0.00 ft

Total Depression 0.00 ft

Open Grate Area 2.03 ft²

Active Grate Weir Length 4.50 ft

Worksheet for Add1: 30" Nyoplast Drain Basin
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Project Description

Solve For Spread

Input Data

Discharge 3.00 ft³/s

Spread 33.12 ft

Gutter Width 1.50 ft

Gutter Cross Slope 0.01 ft/ft

Road Cross Slope 0.01 ft/ft

Local Depression 0.00 in

Local Depression Width 0.00 ft

Grate Width 1.50 ft

Grate Length 3.00 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.00 %

Curb Opening Length 2.00 ft

Opening Height 0.50 ft

Curb Throat Type Horizontal

Throat Incline Angle 90.00 degrees

Cross Section Image

Cross Section for Add1: 30" Nyoplast Drain Basin
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