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SUBJECT:   TECHNICAL DRAINAGE STUDY FOR SUMMERLIN WEST VILLAGE 21 PARCEL I 

STOCKPILE 
 
Mr. Sung, 
 
Transmitted herewith for your review is one (1) copy of the Technical Drainage Study for 
Summerlin West Village 21 Parcel I Stockpile.  The project consists of a 91,960 cubic yard stockpile 
over ±7-acres. The site is located within a portion of Section 26, Township 20 South, Range 59 East, 
M.D.M., Clark County, Nevada. 
 
If you have any questions concerning this study or if additional information is needed, please do not 
hesitate to contact this office. 
 
Respectfully Submitted, 
 
VTN Nevada 
 
 
 
Joanna Y. Ayson, E.I.      
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I. INTRODUCTION 
 

A. STUDY OVERVIEW AND PURPOSE 
 
The Howard Hughes Company, LLC is proposing to construct a stockpile within Summerlin 
West Village 21 Parcel I. The proposed stockpile is approximately 590-feet by 530-feet in 
area and will consist of approximately 91,960 cubic yards of fill. This Technical Drainage 
Study for Summerlin West Village 21 Parcel I Stockpile serves to accompany the grading 
plans and to provide a detailed hydrologic and hydraulic analysis for the proposed stockpile 
site. The methodology presented in this study is in accordance with the criteria set forth in 
the Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage 
Design Manual (HCDDM) (Hereinafter referred to as the Manual). 

 
B. LOCATION 

 
The site is located within a portion of Section 26, Township 20 South, Range 59 East, M.D.M, 
Clark County, Nevada. The project lies within Village 21 of the Summerlin West Planning 
Area (SWPA). (Refer to Figure 1: Vicinity Map). 

 
C. DESCRIPTION 
 
The existing site slopes from the west to east at approximately +/-6%. Presently, the site is 
bound by undeveloped land. Carriage Hill Drive is expected to be constructed prior to or 
concurrently with the proposed project. Carriage Hill Drive is located west of the project.  
(Refer to Figure 2: Site Description Map) 

 
D. FLOODPLAIN INFORMATION 

 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate 
Map (FIRM) Community Panel Number 32003C2150E, Clark County, Nevada, and 
Incorporated Areas, dated September 27, 2002, the site is located within a Zone “X”.  A Zone 
“X” is described as an area determined to be outside the 0.2% annual chance floodplain. 
(Refer to Figure 3: Flood Insurance Rate Map) 

 

E. MASTER PLANNING INFORMATION 
 
The proposed site is delineated on the referenced Figures W-4 and F-22 from the 2018 
Clark County Regional Flood Control District (CCRFCD) Las Vegas Valley Flood Control 
Master Plan Update (MPU) (Refer to Figures 4A and 4B, MPU Hydrologic Map and MPU 
Facilities Map).  According to the 2013 CCRFCD MPU, no existing CCRFCD facilities cross the 
project and no CCRFCD facilities are proposed by this project.  
 

F. REFERENCED HYDROLOGY STUDIES 

 
The following drainage studies and their corresponding addendums and updates have been 
referenced for the purposes of this report: 
 

• Drainage Study for Summerlin West Planning Area Master Plan Update (referred to as 
the Master Study), approved by the City of Las Vegas (CLV) on July 30, 2018 
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• Technical Drainage Study for Summerlin West Village 21 Carriage Hill Drive (Redpoint 

Drive to Summerlin Parkway) (referred to as the Carriage Hill Study), approved by 
CLV on April 4, 2019. 

 
The referenced drainage studies have been reviewed by the engineer and have been 
determined to be acceptable for use in this drainage study. 

 
II. HYDROLOGIC ANALYSIS 
 

A. METHOD OF ANALYSIS 
 

The hydrologic modeling for this study was prepared using the SCS Unit Hydrograph 
Methodology in conjunction with the HEC-1 computer program from the U.S. Army Corps of 
Engineers (USACOE) as outlined in the Clark County Regional Flood Control District 
Hydrologic Criteria and Drainage Design Manual (hereinafter referred to as the Manual). The 
computation and analyses have been included in the Appendix of this study. 
 

B. RAINFALL CRITERIA 
 
The project site is outside in the McCarran Airport Rainfall Area as shown by Figure 513 of 
the Manual.  Rainfall depths for the project were included in both the Master Study. A 
precipitation coverage map referenced from the Master Study has been included in 
Appendix D.  
 

C. RUNOFF COMPUTATION 
 
The SCS Soil Survey of Las Vegas, Nevada, was used to identify soil types and their 
corresponding hydrologic soil groups. The land uses or land covers for the project include 
Desert Shrub in Poor Condition and Newly Graded Areas. For the given soil type and land 
use, CN values were determined from using the appropriate columns of Table 602 of the 
Manual. Soil information and CN calculations have been included in Appendix B. Pertinent 
reference material has been included in Appendix D. 
 
The lag times quantify how long before basins are contributing to flow at the outlet and is a 
representative scale of an individual basin that were determined using Standard Form 4.  
Velocities used in Standard Form 4 have been calculated using the equation V = CS1/2 from 
the Manual.  The coefficient C = 14.8 represents wide channel flow with D = 0.25 and n = 
0.04 for undeveloped (non-urban) conditions.  The coefficient C = 29.4 represents wide 
channel flow with D = 0.7 and n = 0.04 for non-urban conditions.  The coefficient C = 20.2 
represents street flow with n = 0.016 and a depth in the gutter of 0.3 feet for urbanized 
conditions.  The coefficient C = 30.6 represents curb height street flow for urbanized 
conditions.   
 
Travel Time velocities have been calculated based on the equation V = CS1/2 from section 
602.1 of the Manual. For basins analyzed in this study, the first 500 feet of the Travel Time 
Length uses the V1 set of C coefficients from the Manual and the remaining Travel Time 
Length uses the larger V2 set of coefficients.  The Standard Form 4 computes the Travel 
Time separately for the V1 and V2 portions of the basin and adds them together to give the 
total Travel Time for the basin. Based on the hydrologic properties and land usages of the 
basins within this study, we feel that the 500-foot break point provides a conservative but 
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representative assumption to where enough flow can be generated within the basin to 
warrant the use of the higher velocity coefficients.  In summary,  

 

Existing (Non-Urban) 
Conditions 

Developed (Urban) 
Conditions 

V1 = 14.8*(S/100)1/2 V1 = 20.2*(S/100)1/2 
V2 = 29.4*(S/100)1/2 V2 = 30.6*(S/100)1/2 

 
D. PEAK FLOWS 
 

TABLE 1 
PROPOSED CONDITION 

 HEC-1 SUMMARY TABLE 

BASIN ID AREA (ac) Q100  (CFS) 

OFF1 1.91 5 

OFF2 1.09 3 

OFF3 0.63 2 

ON1 6.08 26 

 
III. ONSITE & OFFSITE BASIN ANALYSIS 

 
A. EXISTING CONDITION  

 

Presently, the offsite areas immediately the surrounding the site are undeveloped. 
The existing ground of the site and upstream areas fall easterly at toward the I-215 
Western Beltway Channel. A majority of the flow generated to the west of the 
project is intercepted by the Carriage Hill Drive Improvements. The drainage 
impacts of the development of Parcel I has been addressed in the Master Study. The 
Master Study has determined that the development of Parcel I will not adversely 
impact existing downstream facilities. Therefore, a site-specific existing condition 
hydrologic analysis is not necessary for this study. 

 

B. INTERIM CONDITION  
 
(Refer to Figure 6: Interim Condition Basin Map in Appendix A.) 
 
The offsite areas are consistent with those described in existing condition. The 
proposed stockpile has been placed between two major washes so that no major 
washes impact the stockpile. Proposed condition is depicted on Figure 5. 
 
Flow generated by the offsite basins OFF1, OFF2, AND OFF3 are diverted around the 
stockpile and will subsequently flow into the Beltway Channel as they do in existing 
condition. Flow generated on the top of the stockpile will be conveyed easterly as 
sheet flow. Therefore, the stockpile will not obstruct flows and flow patterns will be 
returned to their historic conditions. 

 
C. ULTIMATE CONDITION  

 

The proposed stockpile is temporary and will be removed with the development of 
Parcel I. An overall ultimate condition analysis assuming Parcel I and the Summerlin 
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West Planning Area is fully developed was provided with the Master Study. 
Therefore, a site-specific ultimate condition hydrologic analysis is not necessary for 
this study. 

 
IV. HYDRAULIC ANALYSIS 

 
Hydraulic cross sections have been taken along the perimeter of the stockpile to determine 
normal depth and velocity of the anticipated storm flows as they are conveyed around the 
stockpile. The results of the normal depth analysis are summarized in Table 5. Normal 
depth calculations have been included in Appendix C. 
 

TABLE 2 
PROPOSED CONDITION CHANNEL SUMMARY TABLE 

Channel 
Q100 
(cfs) Slope 

Normal 
Depth 

(ft) 
Velocity 

(ft/s) Description 

1 5 1.60% 0.51 2.99 OFF1 

2 5 6.71% 0.37 4.98 OFF1 

3 3 2.22% 0.38 2.91 OFF2 

4 2 6.24% 0.24 3.37 OFF3 

  
The normal depth analysis shows that the velocities of the flow against the slope of the 
stockpile are non-erosive. In addition, flow depths are contained below the top of the 
stockpile with additional freeboard. 
  

V. CONCLUSIONS 
 

This Technical Drainage Study for Summerlin West Village 21 Parcel I Stockpile has been 
developed in accordance with Criteria established in the Manual. The proposed 
development does not adversely impact any proposed or existing Clark County Regional 
Flood Control District Master Plan Update facilities.   

 
The site has been designed to control storm water runoff for the 6-hour, 100-year floods as 
calculated in this study and the Master Study.  There are no adverse effects on upstream or 
downstream properties due to the proposed drainage system or infrastructure 
improvements. 



 

REFERENCES 
 
1. Hydrologic Criteria and Drainage Design Manual, Clark County Regional Flood Control District, 

1999. 
 
2. CCRFCD Las Vegas Valley Flood Control Master Plan Update, 2008 and 2013. 
 
3. Flood Insurance Rate Map, Community Panel Number 32003C2150E, Clark County, Nevada and 

Incorporated Areas, effective date September 27, 2002, and is a digital duplication of the FIRM 
Map derived from the Clark County GIS database. 

 
4. Drainage Study for Summerlin West Planning Area Master Plan Update, VTN Nevada, May 2018. 

 

5. Technical Drainage Study for Summerlin West Village 21 Carriage Hill Drive (Redpoint to 
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APPENDIX B 

HYDROLOGIC  

CALCULATIONS



Las Vegas Valley Area, Nevada, Part of Clark County

156—Vace-Wechech association

Map Unit Setting
National map unit symbol: 1tf5w
Elevation: 2,720 to 4,030 feet
Mean annual precipitation: 5 to 7 inches
Mean annual air temperature: 57 to 69 degrees F
Frost-free period: 180 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Vace and similar soils: 45 percent
Wechech and similar soils: 25 percent
Wechech, steep, and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Vace

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Calcareous loess and mixed alluvium

Typical profile
H1 - 0 to 2 inches: gravelly fine sandy loam
H2 - 2 to 8 inches: loam
H3 - 8 to 60 inches: cemented material

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 4 to 14 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very 

low (0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Very low (about 1.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s

Map Unit Description: Vace-Wechech association---Las Vegas Valley Area, Nevada, Part of 
Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/4/2018
Page 1 of 4



Hydrologic Soil Group: D
Ecological site: Desert Fans 4-6 P.Z. (R030XB005NV)
Other vegetative classification: Limy 5-7 p.z. (030XB005NV_3)
Hydric soil rating: No

Description of Wechech

Setting
Landform: Fan remnants
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolomite

Typical profile
H1 - 0 to 2 inches: very gravelly sandy loam
- 2 to 7 inches: very gravelly sandy loam
H2 - 7 to 13 inches: very gravelly sandy loam
H3 - 13 to 60 inches: cemented material

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 8 to 14 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very 

low (0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Very low (about 0.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Desert Fans 4-6 P.Z. (R030XB005NV)
Hydric soil rating: No

Description of Wechech, Steep

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolomite

Typical profile
H1 - 0 to 2 inches: very gravelly sandy loam

Map Unit Description: Vace-Wechech association---Las Vegas Valley Area, Nevada, Part of 
Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/4/2018
Page 2 of 4



- 2 to 7 inches: very gravelly sandy loam
H2 - 7 to 13 inches: very gravelly sandy loam
H3 - 13 to 60 inches: cemented material

Properties and qualities
Slope: 8 to 30 percent
Depth to restrictive feature: 8 to 14 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very 

low (0.00 to 0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Very low (about 0.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: LIMY HILL 5-7 P.Z. (R030XB001NV)
Hydric soil rating: No

Minor Components

Weiser
Percent of map unit: 8 percent
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: GRAVELLY FAN 5-7 P.Z. (R030XB075NV)
Other vegetative classification: Gravelly Fan 5-7 p.z. 

(030XB075NV_1)
Hydric soil rating: No

Irongold
Percent of map unit: 4 percent
Landform: Fan remnants
Landform position (two-dimensional): Shoulder
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: SHALLOW GRAVELLY LOAM 5-7 P.Z. cool 

thermic fan portions corr cool hills to R030XB029NV 
(R030XB029NV)

Other vegetative classification: Shallow Gravelly Loam 5-7 p.z. 
(030XB029NV_2)

Hydric soil rating: No

Commski
Percent of map unit: 2 percent

Map Unit Description: Vace-Wechech association---Las Vegas Valley Area, Nevada, Part of 
Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/4/2018
Page 3 of 4



Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: CALCAREOUS LOAM 5-7 P.Z. (R030XA066NV)
Other vegetative classification: Calcareous Loam 5-7 p.z. 

(030XA066NV_1)
Hydric soil rating: No

Threelakes
Percent of map unit: 1 percent
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: VALLEY WASH (R030XB028NV)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark County
Survey Area Data: Version 12, Sep 15, 2017

Map Unit Description: Vace-Wechech association---Las Vegas Valley Area, Nevada, Part of 
Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/4/2018
Page 4 of 4
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CURVE NUMBERS FOR SOILS

Soil # 156 Vace - Wechech association

Soil  Percent Group Existing1 Open Space2 (Poor Condition) Newly Graded Areas3 Impervious4

Vace and Similar 45% D 88 89 95 98

Wechech and Similar 25% D 88 89 95 98

Wechech, steep, and similar 15% D 88 89 95 98

Weiser 8% B 77 79 92 98

Irongold 4% D 88 89 95 98

Commski 2% B 77 79 92 98

Threelakes 1% A 63 68 89 98

Total 100% 86.7 87.8 94.6 98.0

Notes:

1- Referenced from Table 602 (4 of 4), Desert Shrub, Poor Condition

2- Referenced from Table 602 (1 of 4), Open space (Poor Condition)

4- Referenced from Table 602 (1 of 4 ) Newly Graded Areas

5- Referenced from Table 602 (1 of 4), Impervious Paved Streets and Roads

Curve Number Calculations for Basins

Basin Type Soil Existing1 Open Space2 (Poor Condition) Newly Graded Areas3 Impervious4 CN Value

ON1 156 100% 100% 94.6

OFF1 156 100% 100% 86.7

OFF2 156 100% 100% 86.7

OFF3 156 100% 100% 86.7

PROPOSED CONDITION



DEVELOPMENT: Street I Stockpile

W.O. # 7809 CALCULATED BY: ACY

C1=14.8 C2=29.4 C1=20.2 C2=30.6

Length High Elev Low Elev Slope V1 V2

(ft) (ft) (ft) (ft/ft) (fps) (fps)

ON1 440 3271 3237 0.076 20.2 5.6 30.6 8.4

OFF1 740 3273 3234 0.054 14.8 3.4 29.4 6.8

OFF2 450 3274 3255 0.043 14.8 3.1 29.4 6.1

OFF3 440 3256 3231 0.057 14.8 3.5 29.4 7.0

TRAVEL TIME CALCULATIONS

First 500 feet Remaining Travel Distance

Non-urban Urbanized

C1 applies to the first 500 feet of travel distance                                      

C2 applies to the remaining travel distance

PROPOSED CONDITION

C2Basin C1

2
1

CSVelocity =

5/3/2019 File: Hydrology Calcs - Parcel I Stockpile.xls  Tab: TRAVEL TIME CALCS Page 1 of 1



STANDARD FORM 4

DEVELOPMENT: Street I Stockpile

CONDITION: Proposed

W.O. # ACY

SUB-BASIN INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL LAG REMARKS

DATA TIME (Ti) (Tt) (URBANIZED BASINS) Tc TIME

DESIG. Cn K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt TOTAL Tc TLAG

Ac. Mi^2 Ft % Min. Ft. % fps fps Min. LENGTH Min. Min. Hr.

(1) (2) (3) (4) (5) (6) (7) (8) (9a) (9b) (10) (11) (12)

ON1 94.6 0.859 6.08 0.0095 100 5.7 2.43 440 7.6 5.6 8.4 1.31 540 13.00 3.74 0.037 Min TLAG=0.05

OFF1 86.7 0.754 1.91 0.0030 60 7.3 2.49 740 5.4 3.4 6.8 3.02 800 14.44 5.51 0.055 Min TLAG=0.10

OFF2 86.7 0.754 1.09 0.0017 80 3.8 3.57 450 4.3 3.1 6.1 2.46 530 12.94 6.03 0.060 Min TLAG=0.10

OFF3 86.7 0.754 0.63 0.0010 50 17.0 1.71 440 5.7 3.5 7.0 2.07 490 12.72 3.79 0.038 Min TLAG=0.10

CALCULATED BY:7809

Urban

PROPOSED CONDITION

 

V1 applies to the first 500 feet of travel distance                                      

V2 applies to the remaining travel distance

Non-Urban:

T
k L

S
i =

−18 11
1 2

1 3

. ( . )
/

/

k Cn= −0 0132 039. .

T
L

V
t =

60

tic TTT +=

2
1

8.141 SV ∗=
2

1

4.292 SV ∗= 2
1

2.201 SV ∗=
2

1

6.302 SV ∗=
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I-PRO.OUT

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

 *                                       *                                                   *                                     *

 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *

 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    *

 *            VERSION 4.1                *                                                   *          609 SECOND STREET          *

 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       *

 *  RUN DATE   03MAY19  TIME  09:53:43   *                                                   *           (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

                          *DIAGRAM                                                                        

 *** FREE ***

              1           ID    PROPOSED CONDITION HYDROLOGIC MODEL                                         

              2           ID    INPUT FILE DATE = MAY 3, 2019                                               

              3           ID    DESIGN STORM = 100-YEAR 6-HR STORM                                          

              4           ID    STORM DISTRIBUTION = SDN #3                                                 

              5           ID    MODELED BY VTN (ACY)                                                        

              6           ID                                                                                

              7           ID    *********************************************************                   

              8           ID    * SUMMERLIN WEST VILLAGE 21                             *                   

              9           ID    * PARCEL I STOCKPILE                                    *                   

             10           ID    *********************************************************                   

             11           ID                                                                                

             12           ID  100-YEAR,  6-HOUR STORM,  SDN3                                                

             13           ID                                                                                

             14           IT       5       0       0     300                                                

             15           IO       5       0       0                                                        

             16           IN       5       0       0                                                        

             17           JR    PREC    1.00                                                                

                          *                                                                               

 

             18           KK    OFF1                                                                        

             19           BA  0.0030                                                                        

             20           PC       0    0.02   0.057    0.07   0.087   0.108   0.124    0.13    0.13   0.130

             21           PC    0.13    0.13    0.13   0.133    0.14   0.142   0.148   0.158   0.172   0.181

             22           PC    0.19   0.197   0.199     0.2   0.201   0.204   0.214   0.229   0.241   0.249

             23           PC   0.251   0.256    0.27   0.278   0.281   0.283   0.295   0.322   0.352   0.409

             24           PC   0.499    0.59    0.71   0.744   0.781   0.812   0.819   0.835   0.851   0.856

             25           PC    0.86   0.868   0.876   0.888    0.91   0.926   0.937    0.95    0.97   0.976

             26           PC   0.982   0.985   0.987   0.989    0.99   0.993   0.993   0.994   0.995   0.998

             27           PC   0.998   0.999       1                                                        

             28           PB    3.35                                                                        

             29           LS       0    86.7                                                                

             30           UD   0.100                                                                        

                          *                                                                               

 

             31           KK    OFF2                                                                        

             32           BA  0.0017                                                                        

             33           LS       0    86.7                                                                

             34           UD   0.100                                                                        

                          *                                                                               

 

             35           KK    OFF3                                                                        

             36           BA  0.0010                                                                        

             37           LS       0    86.7                                                                

             38           UD   0.100                                                                        

                          *                                                                               

 

             39           KK     ON1                                                                        

             40           BA  0.0095                                                                        

             41           LS       0    94.6                                                                
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I-PRO.OUT

             42           UD   0.050                                                                        

                          *                                                                               

             43           ZZ                                                                                

1

                 SCHEMATIC DIAGRAM OF STREAM NETWORK

 INPUT

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

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

    18        OFF1

                 .

                 .

    31           .        OFF2

                 .           .

                 .           .

    35           .           .        OFF3

                 .           .           .

                 .           .           .

    39           .           .           .         ON1

 (***) 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   03MAY19  TIME  09:53:43   *                                                   *           (916) 756-1104            *

 *                                       *                                                   *                                     *

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

                             PROPOSED CONDITION HYDROLOGIC MODEL                                         

                             INPUT FILE DATE = MAY 3, 2019                                               

                             DESIGN STORM = 100-YEAR 6-HR STORM                                          

                             STORM DISTRIBUTION = SDN #3                                                 

                             MODELED BY VTN (ACY)                                                        

                                                                                                         

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

                             * SUMMERLIN WEST VILLAGE 21                             *                   

                             * PARCEL I STOCKPILE                                    *                   

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

                                                                                                         

                           100-YEAR,  6-HOUR STORM,  SDN3                                                

                                                                                                         

   15 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
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I-PRO.OUT

                                                           RATIOS APPLIED TO PRECIPITATION

 OPERATION       STATION     AREA    PLAN            RATIO 1

                                                        1.00

 HYDROGRAPH AT

+                   OFF1       .00     1   FLOW           5.

                                           TIME         3.50

 HYDROGRAPH AT

+                   OFF2       .00     1   FLOW           3.

                                           TIME         3.50

 HYDROGRAPH AT

+                   OFF3       .00     1   FLOW           2.

                                           TIME         3.50

 HYDROGRAPH AT

+                    ON1       .01     1   FLOW          26.

                                           TIME         3.50

 *** NORMAL END OF HEC-1 ***
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APPENDIX C  

HYDRAULIC CALCULATIONS 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01600 ft/ft

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00 3264.23

10+05 3264.16

10+12 3264.07

10+31 3263.65

10+45 3263.36

10+47 3263.13

10+53 3262.53

10+55 3262.33

10+55 3262.32

10+59 3261.88

10+81 3269.17

10+83 3269.66

10+83 3269.92

10+84 3269.92

10+84 3269.92

10+84 3269.92

10+84 3269.92

10+85 3269.92

10+86 3269.92

10+87 3269.92

10+88 3269.91

10+89 3269.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

Worksheet for Section 1

5/3/2019 10:33:45 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 3of1Page



Input Data

Start Station Ending Station Roughness Coefficient

(10+00, 3264.23) (10+89, 3269.91) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.51 ft

Elevation Range 3261.88 to 3269.92 ft

Flow Area 1.67 ft²

Wetted Perimeter 6.67 ft

Hydraulic Radius 0.25 ft

Top Width 6.56 ft

Normal Depth 0.51 ft

Critical Depth 0.52 ft

Critical Slope 0.01460 ft/ft

Velocity 2.99 ft/s

Velocity Head 0.14 ft

Specific Energy 0.65 ft

Froude Number 1.04

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Worksheet for Section 1

5/3/2019 10:33:45 AM
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GVF Output Data

Critical Depth 0.52 ft

Channel Slope 0.01600 ft/ft

Critical Slope 0.01460 ft/ft

Worksheet for Section 1

5/3/2019 10:33:45 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01600 ft/ft

Normal Depth 0.51 ft

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for Section 1

5/3/2019 10:34:26 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.06710 ft/ft

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00 3238.61

10+10 3238.66

10+19 3237.41

10+21 3237.15

10+22 3237.02

10+29 3236.10

10+33 3236.56

10+34 3236.75

10+36 3237.00

10+42 3237.65

10+44 3237.74

10+50 3238.46

10+50 3238.53

10+52 3238.64

10+56 3240.26

10+63 3242.48

10+73 3245.87

10+80 3248.27

10+82 3248.25

10+83 3248.25

10+87 3248.22

10+88 3248.22

10+89 3248.21

Roughness Segment Definitions

Worksheet for Section 2
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Input Data

Start Station Ending Station Roughness Coefficient

(10+00, 3238.61) (10+89, 3248.21) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.37 ft

Elevation Range 3236.10 to 3248.27 ft

Flow Area 1.00 ft²

Wetted Perimeter 5.46 ft

Hydraulic Radius 0.18 ft

Top Width 5.41 ft

Normal Depth 0.37 ft

Critical Depth 0.49 ft

Critical Slope 0.01470 ft/ft

Velocity 4.98 ft/s

Velocity Head 0.39 ft

Specific Energy 0.76 ft

Froude Number 2.04

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.37 ft

Worksheet for Section 2
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GVF Output Data

Critical Depth 0.49 ft

Channel Slope 0.06710 ft/ft

Critical Slope 0.01470 ft/ft

Worksheet for Section 2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.06710 ft/ft

Normal Depth 0.37 ft

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for Section 2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02200 ft/ft

Discharge 3.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00 3268.06

10+00 3268.07

10+01 3268.11

10+04 3268.29

10+05 3268.31

10+09 3268.51

10+09 3268.53

10+13 3268.74

10+13 3268.75

10+16 3268.93

10+20 3267.62

10+30 3264.59

10+40 3261.14

10+41 3260.79

10+42 3260.89

10+52 3261.75

10+52 3261.76

10+62 3261.92

10+63 3261.86

10+65 3261.79

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00, 3268.06) (10+65, 3261.79) 0.025

Worksheet for Section 3
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Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.38 ft

Elevation Range 3260.79 to 3268.93 ft

Flow Area 1.03 ft²

Wetted Perimeter 5.46 ft

Hydraulic Radius 0.19 ft

Top Width 5.38 ft

Normal Depth 0.38 ft

Critical Depth 0.41 ft

Critical Slope 0.01577 ft/ft

Velocity 2.91 ft/s

Velocity Head 0.13 ft

Specific Energy 0.52 ft

Froude Number 1.17

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.38 ft

Critical Depth 0.41 ft

Channel Slope 0.02200 ft/ft

Critical Slope 0.01577 ft/ft

Worksheet for Section 3
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02200 ft/ft

Normal Depth 0.38 ft

Discharge 3.00 ft³/s

Cross Section Image

Cross Section for Section 3

5/3/2019 10:35:45 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.06240 ft/ft

Discharge 2.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

10+00 3244.74

10+01 3244.73

10+03 3244.72

10+07 3244.70

10+07 3244.69

10+12 3244.68

10+12 3244.67

10+13 3244.67

10+37 3236.60

10+46 3233.70

10+47 3233.78

10+47 3233.78

10+52 3233.99

10+54 3234.13

10+60 3234.55

10+70 3234.81

10+70 3234.82

10+71 3234.70

10+71 3234.66

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(10+00, 3244.74) (10+71, 3234.66) 0.025

Worksheet for Section 4
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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 3233.70 to 3244.74 ft

Flow Area 0.59 ft²

Wetted Perimeter 5.51 ft

Hydraulic Radius 0.11 ft

Top Width 5.46 ft

Normal Depth 0.24 ft

Critical Depth 0.29 ft

Critical Slope 0.01782 ft/ft

Velocity 3.37 ft/s

Velocity Head 0.18 ft

Specific Energy 0.41 ft

Froude Number 1.80

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 0.24 ft

Critical Depth 0.29 ft

Channel Slope 0.06240 ft/ft

Critical Slope 0.01782 ft/ft

Worksheet for Section 4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.06240 ft/ft

Normal Depth 0.24 ft

Discharge 2.00 ft³/s

Cross Section Image

Cross Section for Section 4
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REFERENCE MATERIAL 
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3.4

3.4

#NP-1
3.36

#

ST7
3.36

A
3.33

CARR3
3.34

NVE
3.32

D
3.36

E
3.38

DES5
3.38

B
3.34

C
3.36

G
3.35

F
3.39

H
3.33

ST6
3.37

DC-1
3.33

COS-1
3.37

ST2
3.39

CARR2
3.35

COS-3
3.39

J
3.35

DES4
3.39

I
3.35

K
3.37

L
3.4

ST4
3.38

DES3
3.4

O
3.38

M
3.36

P
3.4

Q
3.4 N

3.38
R
3.4

NP-2
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