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Job No. KNC-22-004 
 
Date: March 23, 2023 
 
JURISDICTION: 
Caitlyn Alcantara, P.E 
Flood Control, Engr. Associate 
Department of Public Works 
City of Las Vegas 
495 South Main Street 
Las Vegas, NV 89101 
 

ADDENDUM #1 to the Technical Drainage Study for Red Rock Elementary School 
CLV #5647 
 
Dear Ms. Alcantara: 
 
Taney Engineering is submitting Addendum #1 in response to comments and questions on the 
Technical Drainage Study for Red Rock Elementary School.  A response to each comment from 
City of Las Vegas review memorandum dated on February 9, 2023, is provided below. 

Comment 1: Provide a copy of the zoning/planning conditions 

associated with this site with the next submittal to verify compliance with 

conditions. Flood Control will not issue conditional approval of the 

drainage study without the associated zoning/planning conditions 

(issued by the City Council). Any associated conditions of approval that 

revise the site drainage parameters will require that the drainage study 

be revised and resubmitted. 

A copy of the zoning /planning conditions associated with the site has been 

included with the submittal. 

 

Comment 2: Include the area of Mayflower Lane and Upland Boulevard in 

your hydrologic and hydraulic analysis. 

The area of Mayflower Lane and Upland Boulevard has been included in the 

hydrologic analysis as two street basins ST-1 and ST-2 respectively and the 

hydraulic calculations have been revised accordingly. 

 

Comment 3: The standard size of drainage exhibits should be 24" X 36". 

Provide drainage figures that are 24" X 36" in size and extend the map 

view north and south of the basins so we may ensure that the proposed 

basins encompass the entirety of the area contributing to the streets 

adjacent to the project site. 

The drainage exhibits printed at 24”X36” are included with this submittal. 
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Comment 4: From the provided Existing Condition Map, Figure 6, the 

contour on the southern boundary looks as if it is flowing east towards 

Falcon Lane and not north towards Mayflower Lane. Provide additional 

reference materials to show if the entirety of the existing project site is 

meant to flow north toward Mayflower Lane. 

The flow split analysis was conducted for Upland Boulevard and southern 

driveway of project site using Water Surface Elevation Method (WSE) in 

flowmaster. The difference in water surface elevation between Upland 

Boulevard and southern driveway was used to determine the direction of flow 

from the concentration point CP5. It was found that WSE on Upland 

Boulevard was lower than that of southern driveway, indicating that the 

highpoint on the southern driveway is high enough to protect the site from 

100- Yr flow. The flow split calculation can be found in Appendix D with 

this submittal. 

Comment 5: For the above reasons, also provide additional reference to 

find how much flow was previously accepted in the downstream 

drainage easement at the end of Mayflower Lane. 

No additional reference was available in the vicinity of the subject site to find 

the flow previously accepted in the downstream drainage easement at the end 

of Mayflower Lane as this area was developed in late 1950’s and 1960’s. 

 

Comment 6: Existing Condition Map, Figure 6: The figure shows Basin XON 

while Standard Form 4 lists Basin XON1. Review and revise accordingly. 

Standard Form 4 and HEC-1 have been revised to match Exhibit. 

 

Comment 7: Developed Condition Map, Figure 7: Add a slopes column 

for the Developed Condition cross section summary table. 

Developed Condition Map, Figure 7 has been revised and slopes column has 

been added to the cross-section summary table. 

 

Comment 8: The following comments apply to Figure 8, Offsite Basins: 

a. Provide flow arrows on the exhibit. 

Flow arrows have been added, and the revised exhibit is included with the 

submittal. 

 

b. Provide contours and contour labels on the exhibit so we may verify the 

basin lines. 

Contours and contour labels have been added. 

 

c. Fix the basin boundaries of all offsite basins. From the aerial provided the 

basins look misaligned. For example, the western boundary of all basins 

bisects several homes and Basin XOF1A cuts off the northwestern portion of 

Wisteria Lane and does not consider the high point south of the intersection 

of Mallard Street and Wisteria Avenue. The street view of Upland Boulevard 
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shows a valley gutter across Temple Drive at the intersection, and basin 

XOFIB is not accounting for the additional area. 

The offsite basins boundaries were demarcated based on the regional 

subbasins from Master plan Update (MPU). The basins have been aligned 

with the aerial and lot lines and the revised exhibit is included with the 

submittal. 

d. Extend the boundary of Basin XOF2B east along Mayflower Lane to align 

better with the eastern boundary of the project site. 

The boundary of Basin XOF2B has been extended along Mayflower Lane to 

align to the eastern boundary of the project site and is shown in the Existing 

condition figure attached to the submittal. 

 

e. Show the computations for Sections Q and R on the table of cross sections. 

The computations for Sections Q and R have been added and shown on the 

table of cross sections. 

 

Comment 9: It is difficult to believe that the entire flow turns ninety 

degrees without a cross gutter when Upland Boulevard looks to be 

evenly divided between the west and east half of the road. It is agreed 

that a majority of flow turns due to the high slope on Mayflower Lane and 

asymmetrical crown on Upland Boulevard, however some of the flow 

must continue south onto Upland Boulevard. Provide a capacity section 

on western half of Upland Boulevard at the intersection of Upland 

Boulevard and Mayflower Lane or prove the provided flow split is valid 

by providing an explanation or additional computations. 

The calculations have been revised and split flow calculations have been 

included with the submittal and the results have been redistributed to the 

respective streets. 

 

Comment 10: Show the existing finished floors of the project site so we may 

verify that the proposed finished floor is not higher than the existing. 

The existing floors of the project site is shown in the Red Rock Elementary 

School Site Improvements attached in Appendix E. The finished floors of the 

existing buildings range from 2882- 2281.8 ft elevation. 

 

Comment 11: In the grading plans, the proposed building does not meet 

the Regional Flood Control District minimum criteria of 6-inch minimum 

above the highest adjacent top of curb (CCRFCD Manual Section 1602 

304.4.E.1) on either Upland Boulevard or Mayflower Lane. 

A finished floor waiver will be requested. 

 

Comment 12: Provide BMP design calculations and BMP facilities such as 

landscape swales or sand/oil interceptors for the proposed site parking 
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lot and LIDS per Section 1500 from the Clark County Regional Flood 

Control District's Hydrologic Criteria and Drainage Design Manual. 

The BMP design calculation has been included with the submittal. 

 

Comment 13: A recent site visit performed by flood control staff shows a 

retaining wall on the northern boundary of the project site. State whether 

this wall will be removed or will remain with the proposed design. 

The wall will be removed. There will be a solid grouted wall 2 courses above 

TC around the west and north perimeter.  

Comment 14: Provide cross sections at the property lines. Typical sections 

are to extend through a building finish floor, parking, drive isle, 

landscape area, perimeter wall, and property line. Show the existing 

and proposed improvements in the sections. 

The sections have been provided and included with the submittal. 

Comment 15: Provide a note on all grading plans: Post-Construction BMPs 

(PCBMPs) / Control Measures noted on the Grading Plans are mandatory 

permanent regulatory stormwater pollution controls. These PCBMPs must 

be installed per the approved plans and must be permanently 

maintained. 

Notes on grading plans has been provided. 

Comment 16: The following comments apply to the improvement plans in 

their entirety: 

a. Show proposed contours given on Figure 7 on improvement plans as 

well. 

The contours given on Figure 7 are shown in master grading plan. 

b. Label the existing L-curb and asphalt on the east boundary of the site 

and clearly label the boundary between existing and proposed. 

The existing L- curb and asphalt on the east boundary has been labelled. 

c. Correct the construction notes on the grading plan. For example, 

construction note 6 labels the chain link fence however the southern 

parking lot is likely not filled with them, and construction note 12 

states a curb transition but that is not shown northeast of the building. 

The construction notes on the grading plan have been corrected. 

d. Sheet G2: Show the existing flow line on the northeastern boundary of 

the project site. 

The proposed flow line on the northeastern boundary has been shown in the 

plans. 

e. Sheet G4: South of the proposed building where the L-curb breaks for 

a zero-type curb, provide a 3-foot valley gutter through the entrance 

to mitigate nuisance flows. 

3-foot valley gutter has been added and is shown in the plans. 

f. Change the grading certification note on the improvement plans to 

state the CLV# not the HTE#. 
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Proj. No:
Date: 3/16/2023

Basin 
Basin Area 

(ac)
Soil Map 
Unit

Land Use Category 
Soil Composite 

CN
Sub‐region 
Area (ac)

Percent of 
Basin

Cumulative 
Percent

Areal 
Weighted CN

Cumulative 
CN

Composite 
CN

XON 5.31 1300 Schools 90 5.31 100.0% 100.0% 90.0 90.0 90
DON 5.31 1300 Schools 90 5.31 100.0% 100.0% 90.0 90.0 90
XOF1a 34.00 1152 High Density Residential, 4‐8 units per acre  91 32.30 95.0% 95.0% 86.5 86.5
XOF1a 34.00 1300 High Density Residential, 4‐8 units per acre  91 1.70 5.0% 100.0% 4.6 91.0 91
XOF1b 14.00 1152 High Density Residential, 4‐8 units per acre  91 13.30 95.0% 95.0% 86.5 86.5
XOF1b 14.00 1300 High Density Residential, 4‐8 units per acre  91 0.70 5.0% 100.0% 4.6 91.0 91
XOF2a 9.00 1152 High Density Residential, 4‐8 units per acre  91 3.60 40.0% 40.0% 36.4 36.4
XOF2a 9.00 1300 High Density Residential, 4‐8 units per acre  91 5.40 60.0% 100.0% 54.6 91.0 91
XOF2b 11.00 1152 High Density Residential, 4‐8 units per acre  91 3.30 30.0% 30.0% 27.3 27.3
XOF2b 11.00 1300 High Density Residential, 4‐8 units per acre  91 7.70 70.0% 100.0% 63.7 91.0 91
ST‐1 0.86 1300 Impervious 98 0.86 100.0% 100.0% 98.0 98.0 98
ST‐2 0.44 1300 Impervious 98 0.44 100.0% 100.0% 98.0 98.0 98

Composite Curve Number Calculations
Project Name: Red Rock ESKNC-22-004
Designed By: UN



     HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL - STANDARD FORM 4
 

 

PROJECT NO. : KNC-22-004 PROJECT: RED ROCK ES
FILE : STD_FRM4_Offsite basin       CALCULATED BY: UN DATE : 03/16/23

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

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

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

XON 90 0.798 5.31 0.0083 110 1.2 5.4 668 1.0 2.02 3.06 5.0 10.4 778 14.3 10.41 0.104 6.243
DON 90 0.798 5.31 0.0083 100 0.9 5.6 668 1.0 2.02 3.06 5.0 10.7 768 14.3 10.67 0.107 6.402

XOF1A 91 0.811 34.00 0.0531 200 1.0 7.4 2760 0.4 1.28 1.94 26.0 33.3 2960 26.4 26.44 0.264 15.867
XOF1B 91 0.811 14.00 0.0219 150 1.0 6.4 2278 0.4 1.28 1.94 21.8 28.2 2428 23.5 23.49 0.235 14.093
XOF2A 91 0.811 9.00 0.0141 150 1.0 6.4 1656 0.4 1.28 1.94 16.5 22.8 1806 20.0 20.03 0.200 12.020
XOF2B 91 0.811 11.00 0.0172 150 1.0 6.4 1670 0.4 1.28 1.94 16.6 23.0 1820 20.1 20.11 0.201 12.067

ST1 98 0.904 0.86 0.0013 40 1.0 2.2 312 1.6 2.56 N/A 2.0 4.3 352 12.0 4.27 0.050 3.000
ST2 98 0.904 0.44 0.0007 40 1.0 2.2 760 0.9 1.92 2.90 5.8 8.1 800 14.4 8.08 0.081 4.846

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

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

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

Tlag = 0.6Tc (See Worksheet).

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

EXISTING AND DEVELOPED CONDITION

Sub-Basin Data

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

udayan
Typewritten Text
As per mannual section 602, Min T lag of 5 min is used for the calculation in 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   21MAR23  TIME  08:26:53   *                                                   *           (916) 756‐1104            *
 *                                       *                                                   *                                     *
 *****************************************                                                   ***************************************

                                                 X     X  XXXXXXX   XXXXX           X 
                                                 X     X  X        X     X         XX 
                                                 X     X  X        X                X 
                                                 XXXXXXX  XXXX     X        XXXXX   X 
                                                 X     X  X        X                X 
                                                 X     X  X        X     X          X 
                                                 X     X  XXXXXXX   XXXXX          XXX

            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC‐1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

            THE DEFINITIONS OF VARIABLES ‐RTIMP‐ AND ‐RTIOR‐ HAVE CHANGED FROM THOSE USED WITH THE 1973‐STYLE INPUT STRUCTURE.
            THE DEFINITION OF ‐AMSKK‐ ON RM‐CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1                                                       HEC‐1 INPUT                                             PAGE  1

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

                          *DIAGRAM                                                                        
              1           ID                                                                                
              2           ID      <><><><><><><><><><><><><><><><><><>                                      
              3           ID        RED ROCK ES OFFSITE                                                     
              4           ID        HYDROLOGIC MODEL                                                        
              5           ID        ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐                                             
              6           ID                                                                                
              7           ID        10‐YR AND 100‐YR STORM EVENT                                            
              8           ID        ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐                                             
              9           ID        TANEY ENGINEERING                                                       
             10           ID        EXISTING CONDITION                                                      
             11           ID        FILE: EX.DAT                                                            
             12           ID        PROJECT No: KNC‐22‐004                                                  
             13           ID        DATE:  JAN 2023                                                         
             14           ID      <><><><><><><><><><><><><><><><><><>                                      
             15           ID                                                                                
             16           ID       ‐‐‐> 6‐HOUR / SDN 3 <‐‐‐                                                 
             17           ID                                                                                
             18           IT       5       0       0     300                                                
             19           IO       5                                                                        
             20           IN       5                                                                        
             21           JR    PREC    0.57    1.00                                                        
                          *                                                                               
 
             22           KK   XOF1b                                                                        
             23           BA   .0219                                                                        
             24           PB    2.77                                                                        
             25           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130
             26           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181
             27           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249
             28           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409
             29           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856
             30           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976
             31           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998
             32           PC    .998    .999    1.00                                                        
             33           LS       0      91                                                                
             34           UD    .235                                                                        
                          *                                                                               
 
             35           KK    DIV1                                                                        
             36           KM   DIVERSION (DIV1 DIVERSION TO MAYFLOWER, D1 DIVERSION TO UPLAND)              
             37           KM   ('DT' IS NAME OF WHAT YOU ARE DIVERTING;'DI' IS THE TOTAL FLOW; THE 'DQ' CARD
             38           DT      D1                                                                        
             39           DI      28                                                                        
             40           DQ     3.9                                                                        
                          *                                                                               
 
             41           KK   XOF2A                                                                        
             42           BA   .0141                                                                        
             43           LS       0      91                                                                
             44           UD    .200                                                                        
                          *                                                                               
1                                                       HEC‐1 INPUT                                             PAGE  2



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

 
             45           KK     CP2                                                                        
             46           KM   COMBINES DIV1,XOF2A                                                          
             47           HC       2                                                                        
                          *                                                                               
 
             48           KK   XOF2B                                                                        
             49           BA   .0172                                                                        
             50           LS       0      91                                                                
             51           UD    .201                                                                        
                          *                                                                               
 
             52           KK     CP3                                                                        
             53           KM   COMBINES CP2, XOF2B                                                          
             54           HC       2                                                                        
                          *                                                                               
 
             55           KK     XON                                                                        
             56           BA   .0083                                                                        
             57           LS       0      90                                                                
             58           UD    .104                                                                        
                          *                                                                               
 
             59           KK    ST‐1                                                                        
             60           BA   .0013                                                                        
             61           LS       0      98                                                                
             62           UD    .084                                                                        
                          *                                                                               
 
             63           KK     CP4                                                                        
             64           KM   COMBINES CP3,XON, ST‐1                                                       
             65           HC       3                                                                        
                          *                                                                               
 
             66           KK   XOF1a                                                                        
             67           BA   .0531                                                                        
             68           LS       0      91                                                                
             69           UD   0.264                                                                        
                          *                                                                               
 
             70           KK    ST‐2                                                                        
             71           BA   .0007                                                                        
             72           LS       0      98                                                                
             73           UD    .084                                                                        
                          *                                                                               
 
             74           KK   RETD1                                                                        
             75           KM   RETRIEVE D1 ‐ (THIS CARD RETRIEVES THE DIVERTED FLOW)                        
             76           DR      D1                                                                        
                          *                                                                               
1                                                       HEC‐1 INPUT                                             PAGE  3

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

 
             77           KK     CP5                                                                        
             78           KM   COMBINES XOF1a,ST‐2,RETD1                                                    
             79           HC       3                                                                        
                          *                                                                               
             80           ZZ                                                                                
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (‐‐‐>) DIVERSION OR PUMP FLOW

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

    22       XOF1b
                 .
                 .
    38           .‐‐‐‐‐‐‐>      D1
    35        DIV1
                 .
                 .
    41           .       XOF2A
                 .           .
                 .           .
    45         CP2............
                 .
                 .
    48           .       XOF2B
                 .           .
                 .           .
    52         CP3............
                 .
                 .
    55           .         XON
                 .           .
                 .           .
    59           .           .        ST‐1



. . .

. . .
    63 CP4........................

.

.
    66 . XOF1a

. .

. .
    70 . . ST‐2

. . .

. . .
    76 . . . .<‐‐‐‐‐‐‐      D1
    74 . . . RETD1

. . . .

. . . .
    77 . CP5........................

 (***) 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   21MAR23  TIME  08:26:53   * * (916) 756‐1104            *
* * * *

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

<><><><><><><><><><><><><><><><><><>
RED ROCK ES OFFSITE
HYDROLOGIC MODEL
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐   

10‐YR AND 100‐YR STORM EVENT
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐   
TANEY ENGINEERING
EXISTING CONDITION
FILE: EX.DAT
PROJECT No: KNC‐22‐004
DATE:  JAN 2023

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

‐‐‐> 6‐HOUR / SDN 3 <‐‐‐

   19 IO OUTPUT CONTROL VARIABLES
IPRNT 5  PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT HYDROGRAPH TIME DATA
NMIN 5  MINUTES IN COMPUTATION INTERVAL

IDATE      1    0  STARTING DATE
ITIME 0000  STARTING TIME

NQ 300  NUMBER OF HYDROGRAPH ORDINATES
NDDATE      2    0  ENDING DATE
NDTIME 0055  ENDING TIME
ICENT 19  CENTURY MARK

COMPUTATION INTERVAL     .08 HOURS
TOTAL TIME BASE   24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH   INCHES
LENGTH, ELEVATION     FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE‐FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

      JP MULTI‐PLAN OPTION
NPLAN 1  NUMBER OF PLANS

      JR MULTI‐RATIO OPTION
RATIOS OF PRECIPITATION
.57      1.00

1

PEAK FLOW AND STAGE (END‐OF‐PERIOD) SUMMARY FOR MULTIPLE PLAN‐RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
 OPERATION STATION     AREA    PLAN RATIO 1  RATIO 2

.57     1.00



 HYDROGRAPH AT
+                  XOF1b       .02     1   FLOW          13.      28.
                                           TIME         3.67     3.67

 DIVERSION TO
+                     D1       .02     1   FLOW           2.       4.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                   DIV1       .02     1   FLOW          11.      24.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                  XOF2A       .01     1   FLOW           8.      19.
                                           TIME         3.58     3.58

  2 COMBINED AT
+                    CP2       .04     1   FLOW          19.      43.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                  XOF2B       .02     1   FLOW          10.      23.
                                           TIME         3.67     3.58

  2 COMBINED AT
+                    CP3       .05     1   FLOW          30.      66.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                    XON       .01     1   FLOW           6.      13.
                                           TIME         3.50     3.50

 HYDROGRAPH AT
+                   ST‐1       .00     1   FLOW           2.       3.
                                           TIME         3.50     3.50

  3 COMBINED AT
+                    CP4       .06     1   FLOW          36.      80.
                                           TIME         3.58     3.58

 HYDROGRAPH AT
+                  XOF1a       .05     1   FLOW          29.      65.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                   ST‐2       .00     1   FLOW           1.       1.
                                           TIME         3.50     3.50

 HYDROGRAPH AT
+                  RETD1       .00     1   FLOW           2.       4.
                                           TIME         3.67     3.67

  3 COMBINED AT
+                    CP5       .05     1   FLOW          31.      70.
                                           TIME         3.67     3.67

 *** 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   21MAR23  TIME  09:17:41   * * (916) 756‐1104            *
* * * *

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

X     X  XXXXXXX   XXXXX X 
X     X  X X     X XX 
X     X  X X X 
XXXXXXX  XXXX     X XXXXX   X 
X     X  X X X 
X     X  X X     X X 
X     X  XXXXXXX   XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC‐1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES ‐RTIMP‐ AND ‐RTIOR‐ HAVE CHANGED FROM THOSE USED WITH THE 1973‐STYLE INPUT STRUCTURE.
THE DEFINITION OF ‐AMSKK‐ ON RM‐CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC‐1 INPUT PAGE  1

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

*DIAGRAM
1 ID
2 ID      <><><><><><><><><><><><><><><><><><>
3 ID RED ROCK ES OFFSITE
4 ID HYDROLOGIC MODEL
5 ID ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
6 ID
7 ID 10‐YR AND 100‐YR STORM EVENT
8 ID ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
9 ID TANEY ENGINEERING

10 ID DEVELOPED CONDITION
11 ID FILE: DEV.DAT
12 ID PROJECT No: KNC‐22‐004
13 ID DATE:  JAN 2023
14 ID      <><><><><><><><><><><><><><><><><><>
15 ID
16 ID ‐‐‐> 6‐HOUR / SDN 3 <‐‐‐
17 ID
18 IT 5 0 0     300
19 IO 5
20 IN 5
21 JR    PREC    0.57    1.00

*

22 KK   XOF1b
23 BA   .0219
24 PB    2.77
25 PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130
26 PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181
27 PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249
28 PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409
29 PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856
30 PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976
31 PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998
32 PC    .998    .999    1.00
33 LS 0      91
34 UD    .235

*

35 KK    DIV1
36 KM   DIVERSION (DIV1 DIVERSION TO MAYFLOWER, D1 DIVERSION TO UPLAND,REFER TO SPLIT
37 DT      D1
38 DI      28
39 DQ     3.9

*

40 KK   XOF2A
41 BA   .0141
42 LS 0      91
43 UD    .200

*
1 HEC‐1 INPUT PAGE  2

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



 
             44           KK     CP2                                                                        
             45           KM   COMBINES DIV1,XOF2A                                                          
             46           HC       2                                                                        
                          *                                                                               
 
             47           KK   XOF2B                                                                        
             48           BA   .0172                                                                        
             49           LS       0      91                                                                
             50           UD    .201                                                                        
                          *                                                                               
 
             51           KK     CP3                                                                        
             52           KM   COMBINES CP2, XOF2B                                                          
             53           HC       2                                                                        
                          *                                                                               
 
             54           KK     DON                                                                        
             55           BA   .0083                                                                        
             56           LS       0      90                                                                
             57           UD    .107                                                                        
                          *                                                                               
 
             58           KK    ST‐1                                                                        
             59           BA   .0013                                                                        
             60           LS       0      98                                                                
             61           UD    .084                                                                        
                          *                                                                               
 
             62           KK     CP4                                                                        
             63           KM   COMBINES CP3,XON, ST‐1                                                       
             64           HC       3                                                                        
                          *                                                                               
 
             65           KK   XOF1a                                                                        
             66           BA   .0531                                                                        
             67           LS       0      91                                                                
             68           UD   0.264                                                                        
                          *                                                                               
 
             69           KK    ST‐2                                                                        
             70           BA   .0007                                                                        
             71           LS       0      98                                                                
             72           UD    .084                                                                        
                          *                                                                               
 
             73           KK   RETD1                                                                        
             74           KM   RETRIEVE D1 ‐ (THIS CARD RETRIEVES THE DIVERTED FLOW)                        
             75           DR      D1                                                                        
                          *                                                                               
1                                                       HEC‐1 INPUT                                             PAGE  3

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

 
             76           KK     CP5                                                                        
             77           KM   COMBINES XOF1a,ST‐2,RETD1                                                    
             78           HC       3                                                                        
                          *                                                                               
             79           ZZ                                                                                
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (‐‐‐>) DIVERSION OR PUMP FLOW

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

    22       XOF1b
                 .
                 .
    37           .‐‐‐‐‐‐‐>      D1
    35        DIV1
                 .
                 .
    40           .       XOF2A
                 .           .
                 .           .
    44         CP2............
                 .
                 .
    47           .       XOF2B
                 .           .
                 .           .
    51         CP3............
                 .
                 .
    54           .         DON
                 .           .
                 .           .
    58           .           .        ST‐1
                 .           .           .



. . .
    62 CP4........................

.

.
    65 . XOF1a

. .

. .
    69 . . ST‐2

. . .

. . .
    75 . . . .<‐‐‐‐‐‐‐      D1
    73 . . . RETD1

. . . .

. . . .
    76 . CP5........................

 (***) 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   21MAR23  TIME  09:17:41   * * (916) 756‐1104            *
* * * *

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

<><><><><><><><><><><><><><><><><><>
RED ROCK ES OFFSITE
HYDROLOGIC MODEL
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐   

10‐YR AND 100‐YR STORM EVENT
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐   
TANEY ENGINEERING
DEVELOPED CONDITION
FILE: DEV.DAT
PROJECT No: KNC‐22‐004
DATE:  JAN 2023

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

‐‐‐> 6‐HOUR / SDN 3 <‐‐‐

   19 IO OUTPUT CONTROL VARIABLES
IPRNT 5  PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL          0.  HYDROGRAPH PLOT SCALE

      IT HYDROGRAPH TIME DATA
NMIN 5  MINUTES IN COMPUTATION INTERVAL

IDATE      1    0  STARTING DATE
ITIME 0000  STARTING TIME

NQ 300  NUMBER OF HYDROGRAPH ORDINATES
NDDATE      2    0  ENDING DATE
NDTIME 0055  ENDING TIME
ICENT 19  CENTURY MARK

COMPUTATION INTERVAL     .08 HOURS
TOTAL TIME BASE   24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH   INCHES
LENGTH, ELEVATION     FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE‐FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

      JP MULTI‐PLAN OPTION
NPLAN 1  NUMBER OF PLANS

      JR MULTI‐RATIO OPTION
RATIOS OF PRECIPITATION
.57      1.00

1

PEAK FLOW AND STAGE (END‐OF‐PERIOD) SUMMARY FOR MULTIPLE PLAN‐RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND,  AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
 OPERATION STATION     AREA    PLAN RATIO 1  RATIO 2

.57     1.00



 HYDROGRAPH AT
+                  XOF1b       .02     1   FLOW          13.      28.
                                           TIME         3.67     3.67

 DIVERSION TO
+                     D1       .02     1   FLOW           2.       4.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                   DIV1       .02     1   FLOW          11.      24.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                  XOF2A       .01     1   FLOW           8.      19.
                                           TIME         3.58     3.58

  2 COMBINED AT
+                    CP2       .04     1   FLOW          19.      43.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                  XOF2B       .02     1   FLOW          10.      23.
                                           TIME         3.67     3.58

  2 COMBINED AT
+                    CP3       .05     1   FLOW          30.      66.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                    DON       .01     1   FLOW           6.      13.
                                           TIME         3.58     3.50

 HYDROGRAPH AT
+                   ST‐1       .00     1   FLOW           2.       3.
                                           TIME         3.50     3.50

  3 COMBINED AT
+                    CP4       .06     1   FLOW          36.      80.
                                           TIME         3.58     3.58

 HYDROGRAPH AT
+                  XOF1a       .05     1   FLOW          29.      65.
                                           TIME         3.67     3.67

 HYDROGRAPH AT
+                   ST‐2       .00     1   FLOW           1.       1.
                                           TIME         3.50     3.50

 HYDROGRAPH AT
+                  RETD1       .00     1   FLOW           2.       4.
                                           TIME         3.67     3.67

  3 COMBINED AT
+                    CP5       .05     1   FLOW          31.      70.
                                           TIME         3.67     3.67

 *** NORMAL END OF HEC‐1 ***



Project Name:

Proj. Number:

Cross Streets:

Designed By:

Date:

Sub-Basin Description

BMP Design Precipitation

D85 = 0.32 85th Percentile Rainfall Depth

Average Unit Discharge per 90% Impervious

Qp/A = 0.47

Adjustment for Qp/A Relative to 90% Impervious

CN = 98 Percent Impervious

0.50 Adjustment Factor

Peak design discharge

A = 5.31 acres

Qp = 2.6 cfs

Design Volume

V = 0.18 acre-ft

Reference:

Hydrologic Criteria and Drainage Design Manual, CCRFCD, Aug. 1999

Section 1502.3

DON

Water Quality Design Storm Calculations for Projects 

inside McCarran Airport Rainfall Area

3/20/2023

Upland Boulevard and Mayflower Lane

HRZ-22-004

Red Rock ES
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KNC-22-004 

 

 

 

APPENDIX D 

Hydraulic Calculations 

  



































































































Worksheet for Y-sec -  Upland -10 Yr -DEV
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.420Channel Slope
cfs31.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

2,280.730+00.00
2,280.730+00.19
2,280.600+00.43
2,280.310+00.83
2,280.480+18.99
2,280.520+21.55
2,280.510+22.04
2,280.500+23.91
2,280.490+30.78
2,280.350+40.78
2,280.330+43.10
2,280.240+49.26
2,279.990+66.54
2,279.990+66.71
2,279.980+70.24
2,279.990+71.17
2,280.050+72.91
2,280.130+75.13
2,280.180+75.21
2,280.810+76.18
2,280.820+76.75
2,280.830+76.85
2,280.870+78.34
2,280.880+78.57

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+00.83, 2,280.31)(0+00.00, 2,280.73)
0.016(0+71.17, 2,279.99)(0+00.83, 2,280.31)
0.013(0+78.57, 2,280.88)(0+71.17, 2,279.99)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Worksheet for Y-sec -  Upland -10 Yr -DEV
Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.4Normal Depth
0.016Roughness Coefficient

ft2,280.37Elevation
2,279.98 to 
2,280.88 ftElevation Range

ft²8.2Flow Area
ft42.57Wetted Perimeter
ft0.2Hydraulic Radius
ft42.47Top Width
ft0.4Normal Depth
ft0.5Critical Depth
%0.605Critical Slope
ft/s3.77Velocity
ft0.22Velocity Head
ft0.61Specific Energy

1.510Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.0Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.4Normal Depth
ft0.5Critical Depth
%1.420Channel Slope
%0.605Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Cross Section for Y-sec -  Upland -10 Yr -DEV
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.420Channel Slope
ft0.4Normal Depth
cfs31.00Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Worksheet for  Y-sec - Upland -100 Yr- DEV
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.420Channel Slope
cfs70.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

2,280.730+00.00
2,280.730+00.19
2,280.600+00.43
2,280.310+00.83
2,280.480+18.99
2,280.520+21.55
2,280.510+22.04
2,280.500+23.91
2,280.490+30.78
2,280.350+40.78
2,280.330+43.10
2,280.240+49.26
2,279.990+66.54
2,279.990+66.71
2,279.980+70.24
2,279.990+71.17
2,280.050+72.91
2,280.130+75.13
2,280.180+75.21
2,280.810+76.18
2,280.820+76.75
2,280.830+76.85
2,280.870+78.34
2,280.880+78.57

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+00.83, 2,280.31)(0+00.00, 2,280.73)
0.016(0+71.17, 2,279.99)(0+00.83, 2,280.31)
0.013(0+78.57, 2,280.88)(0+71.17, 2,279.99)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Worksheet for  Y-sec - Upland -100 Yr- DEV
Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.5Normal Depth
0.016Roughness Coefficient

ft2,280.52Elevation
2,279.98 to 
2,280.88 ftElevation Range

ft²16.9Flow Area
ft75.39Wetted Perimeter
ft0.2Hydraulic Radius
ft75.20Top Width
ft0.5Normal Depth
ft0.6Critical Depth
%0.547Critical Slope
ft/s4.13Velocity
ft0.27Velocity Head
ft0.81Specific Energy

1.536Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.0Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.5Normal Depth
ft0.6Critical Depth
%1.420Channel Slope
%0.547Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Cross Section for  Y-sec - Upland -100 Yr- DEV
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.420Channel Slope
ft0.5Normal Depth
cfs70.00Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8







































Worksheet for Flow-split @ Z-sec
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.300Channel Slope
cfs0.10Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

2,281.160+00.00
2,281.180+00.43
2,281.170+00.46
2,281.060+00.56
2,281.020+01.12
2,280.970+01.22
2,280.830+16.44
2,280.800+21.02
2,280.720+33.06
2,280.720+33.43
2,280.730+34.25
2,280.780+40.97
2,280.820+47.85
2,280.820+51.19
2,280.810+58.57
2,281.420+59.28
2,281.480+59.36
2,281.250+63.21

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+01.22, 2,280.97)(0+00.00, 2,281.16)
0.016(0+58.57, 2,280.81)(0+01.22, 2,280.97)
0.013(0+63.21, 2,281.25)(0+58.57, 2,280.81)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.0Normal Depth
0.016Roughness Coefficient

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Worksheet for Flow-split @ Z-sec
Results

ft2,280.75Elevation
2,280.72 to 
2,281.48 ftElevation Range

ft²0.1Flow Area
ft9.08Wetted Perimeter
ft0.0Hydraulic Radius
ft9.08Top Width
ft0.0Normal Depth
ft0.0Critical Depth
%1.484Critical Slope
ft/s0.68Velocity
ft0.01Velocity Head
ft0.04Specific Energy

0.941Froude Number
SubcriticalFlow Type

GVF Input Data

ft0.0Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.0Normal Depth
ft0.0Critical Depth
%1.300Channel Slope
%1.484Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Cross Section for Flow-split @ Z-sec
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.300Channel Slope
ft0.0Normal Depth
cfs0.10Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Worksheet for Flow-split @ Y-sec
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.420Channel Slope
cfs70.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

2,280.730+00.00
2,280.730+00.19
2,280.600+00.43
2,280.310+00.83
2,280.480+18.99
2,280.520+21.55
2,280.510+22.04
2,280.500+23.91
2,280.490+30.78
2,280.350+40.78
2,280.330+43.10
2,280.240+49.26
2,279.990+66.54
2,279.990+66.71
2,279.980+70.24
2,279.990+71.17
2,280.050+72.91
2,280.130+75.13
2,280.180+75.21
2,280.810+76.18
2,280.820+76.75
2,280.830+76.85
2,280.870+78.34
2,280.880+78.57

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+00.83, 2,280.31)(0+00.00, 2,280.73)
0.016(0+71.17, 2,279.99)(0+00.83, 2,280.31)
0.013(0+78.57, 2,280.88)(0+71.17, 2,279.99)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Worksheet for Flow-split @ Y-sec
Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.5Normal Depth
0.016Roughness Coefficient

ft2,280.52Elevation
2,279.98 to 
2,280.88 ftElevation Range

ft²16.9Flow Area
ft75.39Wetted Perimeter
ft0.2Hydraulic Radius
ft75.20Top Width
ft0.5Normal Depth
ft0.6Critical Depth
%0.547Critical Slope
ft/s4.13Velocity
ft0.27Velocity Head
ft0.81Specific Energy

1.536Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.0Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.5Normal Depth
ft0.6Critical Depth
%1.420Channel Slope
%0.547Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8



Cross Section for Flow-split @ Y-sec
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

%1.420Channel Slope
ft0.5Normal Depth
cfs70.00Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

3/29/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution 
Centeradd1.fm8

udayan
Text Box
WSE @ Y- Section (upland) < WSE @ Z-section ( Southern border of the site). So ,the high point on the southern border is high enough to protect the site from the 100- Yr flow.
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Reference Material 
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APPENDIX F 

Improvement Plans 


