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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

DRAINAGE SUBMITTAL CHECKLIST 

Project Name:  Summerlin Village 25 Sky Vista Drive 
Improvements Phase I 

Map ID:  137-22-101-001 

Firm Name:  GCW, Inc. Engineer:  Steve Jones 

Address:  1555 S. Rainbow Blvd 
 

City:  Las Vegas State:  Nevada Zip:  89146 

Phone Number:  (702) 804-2130 Fax Number:  (702) 804-2299 

Property Owner:  Hughes Howard Company, LLC 

Address:  10801 Charleston Blvd., 3Rd Floor 
 

City:  Las Vegas State:  Nevada Zip:  89146 

Reviewed By: Date Received: Date Accepted for Review: 

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

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

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

 
I. GENERAL REQUIREMENT 

 
Yes No 
X         Design Manual Standard Form 1 with the engineer's seal and signature. 

 
       X  Design Manual Standard Form 4. 

 
X         2 copies of the 24” x 36” Drainage Plan. 

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

 
II. MAPS AND EXHIBITS 

 
Yes No 

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

 
X         A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities 

and Environmental areas with the site delineated. 

REFERENCE: STANDARD FORM 2 
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DRAINAGE SUBMITTAL CHECKLIST 

II. MAPS AND EXHIBITS (Continued) 

 
Yes No 

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

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

X         On-site drainage basin maps for existing and proposed conditions showing the existing 
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs. 

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

 

 
III. DRAINAGE PLAN 

 
Yes No 

 
X         Sheet size:   24” x 36” sealed by a registered engineer in the State of Nevada. 

 
X         Minimum scale:   1” = 60’. 

 
X         Project name. 

 
X         Vicinity Map with local and major cross streets. 

 
X         Revision box. 

 
X         North arrow and bar scale. 

 
X         Engineer’s/consultant’s address and phone number. 

 
X         Elevation datum and benchmark. 

 
X         Legend for symbols and abbreviations. 

 
X         Cut/fill scarps, where applicable. 

 
X         Street names, grades, widths. 

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

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

 
X         Existing contours encompassing the site and 100 feet beyond with spot elevations for 

important locations, where appropriate. 
 

X         Minimum finish floor elevations with top-of-curb elevations at upstream end of lot. 
 

X         Proposed typical street sections. 

REFERENCE: STANDARD FORM 2 
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DRAINAGE SUBMITTAL CHECKLIST 

III.   DRAINAGE PLAN (Continued) 

 
Yes No 

 
 X         Streets with off-set crowns. 
 
X         Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns 

and slopes. 
 
X         Property lines. 
 
X         Right-of-way lines and widths, existing and proposed. 
 
X         Existing improvements and their elevations. 
 
X         Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year 

storm peak flows at basin concentration points. 
 
X         Concentration points and drainage flow direction with Q100 and V100 and D100 in streets. 
 
X         Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for 

the 10-year and 100-year flows. 
 
X         Location and cross-section of street capacity calculations. 
 
X         Cross-sectional detail for channels, including cutoff wall locations. 
 
X         Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, 

ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.) 
stating size, material, shape, and slope with plan and profile and HGL calculations. 

 
       N/A  Existing and proposed drainage easements and widths shown with sufficient detail. A cross 

sectional detail must be provided that shows appropriate lining and reinforcement. 
 
       N/A   Location and detail of existing, proposed, and future block wall openings. Minimum size is 16" 

x 48".   Wrought iron gate is required for flows > 10 cfs. 
 
       N/A  Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc. 
 
 
       N/A  Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood) 

must be shown with adjacent ground elevations. Flood walls with 8-inch concrete masonry 
unit. 

 
       N/A  Building and/or lot numbers. 
 
X         Alignment of all existing, proposed, or future Regional Facilities adjacent to the site. 
 
       NA  Limits of existing floodplain based on current FIRM or best available information; limits of 

proposed floodplains based on best available information. 

REFERENCE: STANDARD FORM 2 
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III. DRAINAGE PLAN (Continued) 

 
Yes No 

 
       NA  For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each 

lot; BFEs may be listed on each lot, or in a table.   Finish floor elevations must be a minimum 
of 18 inches above BFE. 

 
       N/A  Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site 

accesses where the intent is to protect the site from the Q100 flows. 
 
X         Street slopes for perimeter and interior streets.   The minimum slope is 0.4 percent. 
 
       NA  Location and detail of best management practice (BMP) for parking lots and low impact 

development (LID) (if required). 
 
 

 
IV. HYDROLOGIC ANALYSIS 

 
Yes No 

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

and property delineated. 
 
X         Input and output information for existing conditions from computer models (HEC-1 or TR-55). 
    The flow routing diagram must be provided with HEC-1 models. 
 
X         Input and output information for future conditions from computer models (HEC-1 or TR-55). 
    The flow routing diagram must be provided with HEC-1 models. 
 
X         Use of correct precipitation values in and around the McCarran Airport rainfall area. 
 
X         A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs, 

supporting assumptions, and calculations. 
 
X         A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual 

basins and combined basin flows, where applicable. 
 
X         Copies of supporting technical information referenced from a previously approved study and a 

statement accepting these results. 
 
X         On-site facilities must perpetuate flows through or around the site without significantly 

impacting adjacent property owners in accordance with current Nevada Drainage Law. 
 
 
X         Calculation for impervious area for parking lots and LIDs (if required). 

REFERENCE: STANDARD FORM 2 
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DRAINAGE SUBMITTAL CHECKLIST 

 
V. HYDRAULIC ANALYSIS 

 
Yes No 

 
       X  Flow split calculations and supporting documentation or reference for the method of flow split 

calculations used. 
 
X         Normal depth street flow calculations and cross section diagrams for all interior and perimeter 

streets.   Provide "d x v" products for the Q100 and Q10 flows representing the worst case for 
interior and all perimeter streets.   Q100 d x v < 8.   Q10 d x v < 6 and 12 foot dry lane for 
rights-of-way > 80 feet.   Calculations must be labeled by street name as indicated on the 
Grading Plan. 

 
X         A summary table of interior and exterior street capacity calculations showing the street name, 

Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing 
to meet 12 foot dry lane criteria. 

 
       N/A  Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical 

clogging factor.   (Assume the lower half of the opening is plugged.) 
 
       N/A  Appropriate hydraulic calculations at drainage easement entrance and discharge locations to 

set finish floor elevations. Hydraulic calculations must include submerged weir, superelevation 
and tee intersection losses, where appropriate. 

 
       N/A  Provide necessary freeboard requirements to set the finished floor elevations of all proposed 

buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The 
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to 
drainage easements must always be provided with 18 inches of freeboard above the Q100 
weir height or flow depth, whichever is greater. 

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

FEMA Zone A flood zones. 
 

 Field survey data. 
 Input and output information. 
 Plotted cross-sections based on survey with proper encroachments. 
 A map showing the location of the cross-sections. 
 Analysis of both sub and super-critical flow segments. 
 A summary table and a discussion of the results in the text of the report. 

 
X         Provide a 50 percent clogging factor in the capacity calculation for drop inlets. 
 
X         Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for 

storm drain pipes in public rights-of-way, including headwater pool inundation. 
 
X         The  mitigation  of  nuisance  water,  both  during  construction  and  in  the  fully  developed 

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

REFERENCE: STANDARD FORM 2 
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST 
 

 

 

II. GRADING PLAN INFORMATION 

Yes No  

X      

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile 
sheets for public storm drains showing the class of pipe, (Class III, IV, V, etc.), design hydraulic 
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on- 
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains. 

     N/A 
All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall, 
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights 
must meet current ordinances and in no case exceed 14 feet above the adjacent property. 

X      Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is 0.4 
percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be met. 

X      Back of lot elevations and lot drainage pattern for all lots including common lots. 

     N/A 
Sites with a grade difference two feet above or below existing ground are required to have 
approval from City of Las Vegas Current Planning. Current Planning approval is required prior to 
final approval of the drainage study. 

     N/A 
On-site facilities must perpetuate flows through or around the site without significantly impacting 
adjacent property owners. (The project must pass flows through the site every 600 feet where the 
project is blocking flow paths.) 

     N/A 
This project uses a solid grouted stem wall (or approved alternate) at the back of sidewalk to provide 
erosion protection for landscaped areas where the depth of flow in the roadway exceeds the back of 
walk elevation. A corresponding cross-section detail is included. 

     N/A 
Commercial and Common Lot Landscape areas are not allowed to drain over the sidewalk. The 
grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining 
to the public ROW. 

 

III. Local Entity Criteria - City of Las Vegas – Manual Section 1600 

Yes No  

     N/A 
Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through 
cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac. 

     N/A 
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20 
cfs. The depth of flow entering the easement must be checked using the submerged weir  
calculation. 

     N/A 
The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans 
for all developments within a Special Flood Hazard Zone A, AO, AE, etc. 

     N/A 
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor 
calculations must include allowances for super elevations on curves and velocity head for tee 
intersections. 

     N/A 
Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of 
18 inches above the Q100 weir of submerged weir elevation, whichever is greater. 

http://www.lasvegasnevada.gov/
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST 
 

 

 

III. Local Entity Criteria - City of Las Vegas – Manual Section 1600 

Yes No  

     N/A 
Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement 
shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16” x 
24” minimum block wall openings are required for both options. 

     N/A 
Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers 
larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe 
size provided. 

 Contact the Flood Control Section regarding the drainage study review fee. These fees are payable at the time of 
submittal. 

 The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning 
Development of the Department of Building and Safety for review. 

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted is 

reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of 
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use. 

http://www.lasvegasnevada.gov/
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I. INTRODUCTION 
 
The Howard Hughes Company, LLC (THHC) is proposing to construct roadway and 
storm drain improvements for Sky Vista Drive in Summerlin Village 25, from Far Hills 
Drive to Redpoint Drive. The project is identified as Sky Vista Drive Improvements 
Phase 1 (hereafter referred to as the project), and is located on the north of the 
intersection of Far Hills Drive and Sky Vista Drive. The purpose of this report is to 
provide detailed hydrologic and hydraulic analyses for the site, and to propose storm 
drain facilities to convey runoff in accordance with the Village 25 Master Drainage Study, 
the CCRFCD Manual (Reference 1, hereafter referred to as HCDDM) and local drainage 
criteria.  The following tasks were performed in the preparation of this study: 
 

 Determine the FEMA floodplain designation for the project site. 

 Identify CCRFCD regional facilities adjacent or affected by the project. 

 Review pertinent approved drainage studies in the area for evaluation of 
drainage impacts affecting the project. 

 Estimate runoff generated for the peak 10-year and 100-year return period 
storms 

 Recommend drainage facilities required to protect the project from storm runoff. 
 

II. LOCATION AND DESCRIPTION OF IMPROVEMENTS 
 
The proposed site is located within Section 22 and 27, Township 20 South, Range 59 
East on APN 137-22-101-001, within the jurisdictional limits of City of Las Vegas (CLV).  
Please refer to Figure 1 in Appendix C for location of the project. For this study, the 
proposed improvements consist of street and storm drain improvements for the 
conveyance of flow.   
 

III. FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD HAZARD 
ANALYSIS 
 
Figure 2 in Appendix C shows the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Map (FIRM) containing Community Panel 32003C2150E dated 
September 27, 2002.  The project site lies within a Zone X. Areas designated as Zone 
X are described as being outside the 500-year floodplain.  Therefore, this project is not 
located in a FEMA designated Special Flood Hazard Area (SFHA). 
 

IV. CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT (CCRFCD)    
HYDROLOGY AND FACILITIES 
 
Figures 3 and 4, included in Appendix D, show subbasins and facilities based on the 
2018 Las Vegas Valley Master Plan Update, respectively (Reference 2, hereafter 
referred to as the 2018 MPU).  As shown on Figure 4, the site is adjacent to existing 
CCRFCD Facility APFH0089. The 2018 MPU describes the existing CCRFCD Facility 
APFH0089 as an 8’ by 6’ RCB. 
 
For Summerlin West area, 2018 MPU has been superseded by Drainage Study for 
Summerlin West Planning Area (SWPA) Master Plan Update (hereafter referred to as 
the Summerlin West MPU). Summerlin West MPU is a flood control master plan update 
that restudied hydrologic patterns of the SWPA according to a revised land plan and 
reconfigured the overall conceptual storm drain layout. Pertinent reference material has 
been included in Appendix B. 
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V. REFERENCED STUDIES 

 
In preparation of this study, the following approved drainage studies and improvement 
plans were referenced to complete hydrologic and hydraulic analyses.  These studies 
have been reviewed and accepted as suitable for reference material. A brief synopsis 
of the pertinence of each of the referenced items is as follows: 
 

 Summerlin West Planning Area Master Plan Update (the Summerlin West MPU) 
provided master plan and hydrologic pattern for drainage ultimate condition for 
the project area (Reference 3). 

 Village 23B Far Hills Avenue RCB Improvements (Reference 4, hereinafter 
referred to as the Far Hills RCB Study), provided existing storm drain information 
in Far Hills Avenue. 

 Master Conceptual Drainage Study for Summerlin West Village 25 (Reference 
5, hereinafter referred to as the Master Drainage Study for Village 25) serves to 
establish ultimate condition drainage patterns for the development and 
recommend storm drain facilities to convey flow through the site on a conceptual 
level.  

 TDS for Summerlin West Zone 3665 Reservoir and Inlet/Outlet Pipeline 
(Reference 6, hereinafter referred to as the Reservoir Study) was approved on 
August 3, 2017 by City of Las Vegas. The Reservoir Study provided ½ south 
rough graded for this project. Additionally, two ditches are constructed upstream 
of the proposed Sky Vista Drive by the Reservoir Study to protect the site from 
offsite flow. 

 Technical Drainage Study for Summerlin Village 21 Redpoint Drive (Reference 
7, hereinafter referred to as the V21 Redpoint Study) provided information 
regarding the existing ditch and the rough graded road on the ½ north portion of 
this project.  

 Update to the Technical Drainage Study for Summerlin Village 23B Sky Vista 
Drive (Reference 8, hereinafter referred to as the V23B Sky Vista Study) 
provided flow rate information in the exiting storm drain in Sky Vista drive during 
the interim and ultimate condition. The storm drain is connected to the Far Hills 
storm drain from south. 

 
VI. HYDROLOGY 

 
In this project, hydrology has been referenced from previously approved project. Below 
is more information regarding existing, interim and ultimate drainage conditions. 
 

VII. EXISTING DRAINAGE CONDITION 
 

The Reservoir Study provides existing condition drainage map for the project area. 
Therefore, a site specific existing condition hydrology analysis is not necessary for this 
study. Refer to the Existing Conditions Drainage Map in Appendix B for the subbasins 
and drainage patterns for the existing condition hydrologic analysis for this project. Note 
that there are two ditches existed on the upstream side of the proposed road, one on 
the northern half (constructed by the V21 Redpoint Study), and one on the southern half 
(constructed by the Reservoir Study). 

 
 



  
Technical Drainage Study Sky Vista Drive Improvements Phase 1 

 

 
 
 3 

VIII. INTERIM DRAINAGE CONDITION 
 

The interim condition is defined as the offsite watershed in its current state and the 
project is developed. Per the Reservoir Study and Village 21 Redpoint, the proposed 
road is protected from offsite runoff by the existing ditches in the interim condition. As a 
result, all the storm drain laterals are capped. Note that since the southern ditch 
(constructed by the Reservoir Study) was too close to the proposed road, it has been 
regraded with the same geometry on the back side of common lot area. The northern 
ditch is also proposed to be extended up to where the proposed road ends. As a result, 
no analysis is necessary, since the hydraulics for these interim ditches were previously 
approved and this study does not modify the parameters.  Refer to Figure 5 in Appendix 
C for an illustration of the interim condition drainage map.  

 
IX. ULTIMATE DRAINAGE CONDITION 
 

The ultimate condition is defined as the project developed and the offsite watershed 
also developed. During the ultimate condition, with the storm drain and street 
improvements in place, hydrologic analysis subbasins have been changed based on 
Master Drainage Study for Village 25. In general, the drainage patterns for the ultimate 
conditions subbasins are consistent with interim conditions but with larger flow rates to 
account for future development. The Master Drainage Study for Village 25 provides 
ultimate condition drainage map for the project area. Therefore, a site specific ultimate 
condition hydrology analysis is not necessary for this study. Refer to Appendix B for the 
ultimate condition hydrologic analysis for this project area. 

 
X. STREET HYDRAULICS 
 

The resulting street flow data is based on the ultimate condition flow rates. The flowrates 
used in the street flow normal depth calculations have been referenced from The Master 
Drainage Study for Village 25. Note that subbasins SKY0 and SKY1 have been used to 
obtain street 100-year flowrate. Street sections have been provided with the flow evenly 
distributed through the cross sections.  Note that the drop inlets on both side of Sky 
Vista Drive are able to collect all the flows. Hydraulic calculations have been included 
in Appendix A. 
 
Based on the calculated street flow characteristics, the criteria for depth (D) and velocity 
times depth (D*V) for the 100-year storm event will be met. Since the 10-year storm 
event criteria for (D*V) is met during the 100-year storm event, a 10-year flow analysis 
has not been provided. 

 
XI. STORM DRAIN FACILITIES 

 
WSPG models have been used to ensure the proposed storm drain system could safely 
convey the ultimate condition runoff. Here are brief descriptions for main storm drain 
models: 
 
1- Far_Hills_INT.WSW; this model provides hydraulic characteristic of storm runoff in 

the existing 8’X6’ RCB in Far Hills Avenue in the interim condition. The starting flow 
rate has been obtained from the Reservoir Study. Note that the proposed storm 
drain only discharges street flow in the interim condition (SKY0 subbasin) to the 
existing facility in Far Hills Avenue. 
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2- Far_Hills.WSW; Master Drainage Study for Village 25 released new flowrates in the 
Summerlin west area. As a result, the existing 8’X6’ RCB in Far Hills Avenue is 
conveying new flowrates. A WSPG model is created for Far Hills Avenue storm drain 
from Sky Vista Drive to Fox Hill Drive to show revised flowrates and flow 
characteristics in the ultimate condition.  The results of this model have been used 
as the basis for the starting water surface of the proposed storm drain models that 
connect into Far Hills. Note that HGL in Far Hills is higher in the interim condition, 
but once Sky Vista storm drain operating in the ultimate condition, Far Hills storm 
drain also conveying the ultimate condition flow. 

 
Table 1 compares flow rates during interim and ultimate condition with the design 
flow rate in the existing storm drain in Far Hills from Sky Vista to Fox Hill.  

 

Table 1: Flowrate Comparison in the Far Hills Avenue Storm Drain 

Location 
Design Flow 

Rate (cfs) 
Interim Condition 

Flow Rate (cfs)  
Ultimate Condition 

Flow Rate (cfs) 

Upstream of Sky 
Vista 

711 506 78 

Downstream of Sky 
Vista 

872 
807 

(14 from north + 
287 from south) 

701 
(416 from north + 
207 from south) 

Downstream of 
Parcel D 

917 912 806 

Downstream of Fox 
Hill 

1014 1023 917 

 
According to the results, although the velocities are high, the flow rates are 
comparable and the existing storm drain has enough capacity based on the resulting 
HGLs. 
 

3- SkyV_South.WSW; this model is created to simulate the proposed storm drain on 
the south portion of Sky Vista Drive. The proposed SD will tie into existing SD 
facilities on Far Hills. Flowrates have been referenced from the Master Drainage 
Study for Village 25 in the ultimate condition. Note that the flow velocity is higher 
than 25 ft/s in a small portion of the pipe (at the bend) and 1 inch sacrificial concrete 
is proposed in that portion. 

 
4- SkyV_North.WSW; this model is created to simulate the proposed storm drain on 

the north portion of Sky Vista Drive. Note that flowrates have been referenced from 
the Master Drainage Study for Village 25 in the ultimate condition. 

 
All drop inlet calculations contain a 50 percent clogging factor. Since the bypass flow 
from the inlets in Sky Vista Drive is zero, this project will not negatively impact 
downstream facilities. Refer to hydraulic calculation provided in Appendix A. 

 
XII. CONCLUSIONS AND RECOMMENDATIONS 
 

1. Methodology used in this report is in compliance with Clark County Regional 
Flood Control District (CCRFCD) criteria. 
 

2. The project area lies within a designated FEMA Flood Zone X. Therefore, the 
project is not currently located in a FEMA-designated Special Flood Hazard 
Area. 
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3. The site is adjacent and discharges into laterals from CCRFCD Facility APM5 

APFH0089.  This study re-models the hydraulics in this facility due to Village 25 
master drainage changes proposed by VTN. 

 
4. The proposed drainage patterns in this report are generally consistent with the 

existing condition, Summerlin Village 25 Master Drainage Study and the 2018 
Summerlin West area MPU. 
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50 %

Discharge 7.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.50 0.50

0+00.50 0.00

0+02.00 0.13

0+02.00 0.17

0+30.00 0.73

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+02.00, 0.13) 0.013

(0+02.00, 0.13) (0+30.00, 0.73) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.49 ft

Elevation Range 0.00 to 0.73 ft

Flow Area 3.28 ft²

Wetted Perimeter 18.28 ft

Hydraulic Radius 0.18 ft

Top Width 17.74 ft

Worksheet for Section A -100-yr Half Street

03/18/2019 11:34:36 AM

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

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



Results

Normal Depth 0.49 ft

Critical Depth 0.48 ft

Critical Slope 0.00668 ft/ft

Velocity 2.13 ft/s

Velocity Head 0.07 ft

Specific Energy 0.57 ft

Froude Number 0.87

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.49 ft

Critical Depth 0.48 ft

Channel Slope 0.50 %

Critical Slope 0.00668 ft/ft

Worksheet for Section A -100-yr Half Street

03/18/2019 11:34:36 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50 %

Normal Depth 0.49 ft

Discharge 7.00 ft³/s

Cross Section Image

Cross Section for Section A -100-yr Half Street

03/18/2019 11:35:28 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.81 %

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.50

0+00.50 0.50

0+00.50 0.00

0+02.00 0.13

0+02.00 0.17

0+30.00 0.73

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.50) (0+02.00, 0.13) 0.013

(0+02.00, 0.13) (0+30.00, 0.73) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.43 ft

Elevation Range 0.00 to 0.73 ft

Flow Area 2.23 ft²

Wetted Perimeter 14.95 ft

Hydraulic Radius 0.15 ft

Top Width 14.47 ft

Worksheet for Section B -100-yr Half Street

03/18/2019 11:36:34 AM

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

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



Results

Normal Depth 0.43 ft

Critical Depth 0.49 ft

Critical Slope 0.00652 ft/ft

Velocity 3.59 ft/s

Velocity Head 0.20 ft

Specific Energy 0.63 ft

Froude Number 1.61

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 0.43 ft

Critical Depth 0.49 ft

Channel Slope 1.81 %

Critical Slope 0.00652 ft/ft

Worksheet for Section B -100-yr Half Street

03/18/2019 11:36:34 AM

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

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.81 %

Normal Depth 0.43 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for Section B -100-yr Half Street

03/18/2019 11:36:58 AM

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

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



Drop Inlet Sizing Calculation

Project Name: V25 Sky Vista Drive Improvements Phase 1
By: Masih Edalat

Date: 02/28/2019

Known:
Qs= Street Flow 7.0 cfs

So= Longitudinal Slope 0.005 ft/ft

n= Manning's Roughness Coefficient 0.016
Vs= Flow Velocity 2.13 fps

D= Flow Depth 0.49 ft
Sx= Street Transverse Slope 0.02 ft/ft

W= Grate Width 1.5 ft
a= Gutter Depression 5.0 in
Lg= Length of Grate 7.5 ft

Lc= Length of Curb Opening 10.0 ft

Cfg= Clogging Factor for Grate 50 %

Cfc= Clogging Factor for Curb Opening 50 %

Grate Capacity Calculations:
Rf= Frontal flow factor = 1-0.09*(Vs-Vo) if Vs>Vo; else Rf=1 1.00

Vo= Splash over velocity=p+q*(Lg*(1-(Cfg/100)))-r*(Lg*(1-(Cfg/100)))2+s*(Lg*(1-(Cfg/100)))3† 8.71 fps

Eo= Grate flow ratio = Qw/Qs 0.20

Qw= Frontal flow=Aw*Vs 1.43 cfs

Qx= Side flow = Qs-Qw 5.57 cfs

Rs= Side flow factor = 1/(1+(0.15*Vs
1.8)/(Sx*(Lg*(1-Cfg/100))2.3)) 0.42

Qig= Flow intercepted = [Rf*Eo+Rs*(1-Eo)]*Qs 3.8 cfs

†p=1.76;q=3.12;r=0.45;s=0.03 (based on Bar P 1-1/8 grate)

Curb Opening Capacity Calculations
Se= Equivalent cross slope = Sx+Sw*Eo 0.078 ft/ft

Sw= Gutter cross slope = (0.137+afeet)/W 0.285 ft/ft

Lt= Total interception L = 0.60*Qs
0.42*So0.30*(1/n*Se)

0.6
15.27 ft

Qic= Flow intercepted = (1-(1-(Lc*(1-Cfc/100))/Lt)
1.8)*Qs 3.6 cfs

Total Inlet Calculations
Qti= Total flow intercepted = Qig+Qic 7.0 cfs

Qtq= Flow bypass = Qs-Qti 0.0 cfs

q= Interception per unit ratio = Qti/Lg 0.70 cfs/ft

Eq= Efficiency = (Qti/Qs)*100 100 %

Drop Inlet Sizing on a Continuous Grade
DI #1.2

10' Type "CM2"



Drop Inlet Sizing Calculation

Project Name: V25 Sky Vista Drive Improvements Phase 1
By: Masih Edalat

Date: 02/28/2019

Known:
Q= Design Flow 7.0 cfs
Dp= Ponding Depth at Inlet 0.83 ft

W= Grate Width 1.5 ft
Lg= Length of Grate 2.5 ft

Lc= Length of Curb Opening 5.0 ft

Hc= Curb Opening Height 0.5 ft

Cwc= Weir coefficient for curb opening 2.3

Cwg= Weir coefficient for grate 3.0

Co= Orifice coefficient 0.67

Ro= Grate opening factor 0.60

Cfg= Clogging Factor for Grate 50 %

Cfc= Clogging Factor for Curb Opening 50 %

Grate Capacity Calculations:
Pg= Active grate weir length (agwl) = 2*W+Lg 5.50 ft

Pagl Adjusted agwl = 2*(1-Cfg/100)*W+Lg 4.00 ft

Ag= Grate area = W*Lg 3.75 ft2

Aaga= Adjusted open grate area = Ag*Ro*(1-Cfg/100) 1.13 ft2

check - If Dp<1.792*Aaga/Pagl; weir; else orifice orifice
Qig= Flow intercepted by grate 5.5 cfs

If "weir" controls Qig=Cwg*Pagl*Dp1.5

If "orifice" controls Qig=Co*Aaga*(64.4*Dp)0.5

Curb Opening Capacity Calculations
Pc = Active curb opening weir length (acowl) = Lc+1.8*W 7.70 ft
Pacl =Adjusted acowl = Lc+1.8*(1-Cfc/100)*W 6.35 ft
Ac= curb opening area (coa) = Lc*Hc 2.50 ft2

Aaca= Adjusted coa = Ac*(1-Cfc/100) 1.25 ft2

check - If Dp<Hc; weir; else orifice orifice
Qic= Flow intercepted by curb opening 6.1 cfs

If "weir" controls Qic=Cwc*Pacl*Dp1.5
If "orifice" controls Qic=Co*Aaca*(64.4*Dp-Hc/2)0.5

Total Inlet Calculations
Qti = Flow Interception Capacity = Qig+Qic 11.6 cfs
q = Interception per unit ratio = Qti/Lg 2.32 cfs/ft

Actual Flow Collected by Drop Inlet 7 cfs

Drop Inlet Sizing in Sump

5' Type "C"
DI #3.1



Drop Inlet Sizing Calculation

Project Name: V25 Sky Vista Drive Improvements Phase 1
By: Masih Edalat

Date: 02/28/2019

Known:
Qs= Street Flow 8.0 cfs

So= Longitudinal Slope 0.0181 ft/ft

n= Manning's Roughness Coefficient 0.016
Vs= Flow Velocity 3.59 fps

D= Flow Depth 0.43 ft
Sx= Street Transverse Slope 0.02 ft/ft

W= Grate Width 1.5 ft
a= Gutter Depression 5.0 in
Lg= Length of Grate 7.5 ft

Lc= Length of Curb Opening 10.0 ft

Cfg= Clogging Factor for Grate 50 %

Cfc= Clogging Factor for Curb Opening 50 %

Grate Capacity Calculations:
Rf= Frontal flow factor = 1-0.09*(Vs-Vo) if Vs>Vo; else Rf=1 1.00

Vo= Splash over velocity=p+q*(Lg*(1-(Cfg/100)))-r*(Lg*(1-(Cfg/100)))2+s*(Lg*(1-(Cfg/100)))3† 8.71 fps

Eo= Grate flow ratio = Qw/Qs 0.26

Qw= Frontal flow=Aw*Vs 2.09 cfs

Qx= Side flow = Qs-Qw 5.91 cfs

Rs= Side flow factor = 1/(1+(0.15*Vs
1.8)/(Sx*(Lg*(1-Cfg/100))2.3)) 0.22

Qig= Flow intercepted = [Rf*Eo+Rs*(1-Eo)]*Qs 3.4 cfs

†p=1.76;q=3.12;r=0.45;s=0.03 (based on Bar P 1-1/8 grate)

Curb Opening Capacity Calculations
Se= Equivalent cross slope = Sx+Sw*Eo 0.095 ft/ft

Sw= Gutter cross slope = (0.137+afeet)/W 0.285 ft/ft

Lt= Total interception L = 0.60*Qs
0.42*So0.30*(1/n*Se)

0.6
21.22 ft

Qic= Flow intercepted = (1-(1-(Lc*(1-Cfc/100))/Lt)
1.8)*Qs 3.1 cfs

Total Inlet Calculations
Qti= Total flow intercepted = Qig+Qic 6.4 cfs

Qtq= Flow bypass = Qs-Qti 1.6 cfs

q= Interception per unit ratio = Qti/Lg 0.64 cfs/ft

Eq= Efficiency = (Qti/Qs)*100 81 %

Drop Inlet Sizing on a Continuous Grade

10' Type "CM2"
DI #11.2



Drop Inlet Sizing Calculation

Project Name: V25 Sky Vista Drive Improvements Phase 1
By: Masih Edalat

Date: 02/28/2019

Known:
Qs= Street Flow 8.0 cfs

So= Longitudinal Slope 0.0181 ft/ft

n= Manning's Roughness Coefficient 0.016
Vs= Flow Velocity 3.59 fps

D= Flow Depth 0.43 ft
Sx= Street Transverse Slope 0.02 ft/ft

W= Grate Width 1.5 ft
a= Gutter Depression 5.0 in
Lg= Length of Grate 12.5 ft

Lc= Length of Curb Opening 15.0 ft

Cfg= Clogging Factor for Grate 50 %

Cfc= Clogging Factor for Curb Opening 50 %

Grate Capacity Calculations:
Rf= Frontal flow factor = 1-0.09*(Vs-Vo) if Vs>Vo; else Rf=1 1.00

Vo= Splash over velocity=p+q*(Lg*(1-(Cfg/100)))-r*(Lg*(1-(Cfg/100)))2+s*(Lg*(1-(Cfg/100)))3† 11.01 fps

Eo= Grate flow ratio = Qw/Qs 0.26

Qw= Frontal flow=Aw*Vs 2.09 cfs

Qx= Side flow = Qs-Qw 5.91 cfs

Rs= Side flow factor = 1/(1+(0.15*Vs
1.8)/(Sx*(Lg*(1-Cfg/100))2.3)) 0.47

Qig= Flow intercepted = [Rf*Eo+Rs*(1-Eo)]*Qs 4.9 cfs

†p=1.76;q=3.12;r=0.45;s=0.03 (based on Bar P 1-1/8 grate)

Curb Opening Capacity Calculations
Se= Equivalent cross slope = Sx+Sw*Eo 0.095 ft/ft

Sw= Gutter cross slope = (0.137+afeet)/W 0.285 ft/ft

Lt= Total interception L = 0.60*Qs
0.42*So0.30*(1/n*Se)

0.6
21.22 ft

Qic= Flow intercepted = (1-(1-(Lc*(1-Cfc/100))/Lt)
1.8)*Qs 4.4 cfs

Total Inlet Calculations
Qti= Total flow intercepted = Qig+Qic 8.0 cfs

Qtq= Flow bypass = Qs-Qti 0.0 cfs

q= Interception per unit ratio = Qti/Lg 0.53 cfs/ft

Eq= Efficiency = (Qti/Qs)*100 100 %

Drop Inlet Sizing on a Continuous Grade
DI #11.3

15' Type "CM2"



QDESIGN A R V HV = Sf PIPE

(CFS)
D / S 

ELEV.

U / S 

ELEV.
(FT

2
) (FT) (FPS)

V
2
/2g  

(FT)
(FT/FT)

Hf          

(FT)

TRUNK 

WSE (from 

Model)

LATERAL 

PIPE D/S  

HGL 

ELEV.
1

LATERAL 

PIPE U/S 

HGL 

ELEV.
1

7 2 0.013 3546.59 3551.39 21.6 3.14 0.5 0.004925 2.23 0.077092 0.000954466 0.021 3556.74 3556.7 3556.7 No 18" LATERAL @ 405+92.68

7 2 0.013 3551.39 3552 42.39 3.14 0.5 0.004925 2.23 0.077092 0.000954466 0.040 3556.74 3556.7 3556.7 No 18" LATERAL @ 405+92.68

7 1.5 0.013 3547.81 3551.36 30.07 1.77 0.375 0.004925 3.96 0.243649 0.004422666 0.133 3558.67 3558.7 3558.7 No 18" LATERAL @ 408+48.43

16 1.5 0.013 3530.18 3531.8 14.23 1.77 0.375 0.004925 9.05 1.272944 0.023106173 0.329 3534.62 3534.6 3534.6 No 18" LATERAL @ 433+52.22

8 1.5 0.013 3531.8 3532.12 53.71 1.77 0.375 0.004925 4.53 0.318236 0.005776543 0.310 3534.62 3534.6 3534.6 No 18" LATERAL @ 433+52.22

Pipe Friction Loss Calculations per CCRFCD Manual 804.2.1

Φ = 2g (n
2
) / 2.21

Sf = Φ Hv / R
1.33

Hf = Length x Sf

1 - Where HGL in lateral is below top of pipe (PARTIAL FLOW), assume HGL is at top of pipe.

INVERTS

Φ LATERAL
PARTIAL 

FLOW?

HGL

PIPE

LENGTH

MINOR STORM DRAIN LATERAL - CCRFCD MANUAL FRICTION LOSS CALCULATION SHEET

PIPE HYDRAULIC CHARACTERISTICS LOSS DESCRIPTION

MANNING'S 

'n'

STORM DRAIN DESIGN

DIAMETER 

(FT)



Far_Hills.WSW
T1 Far Hills Avenue RCB                                                       0                    
T2 Foxhill to Sky Vista                                                                                  
T3 Mainline                                                                                         
SO  21752.3803415.300  1                          3421.300                                          
R   22095.8003427.240  1      .013                                  .000    .000 1                  
JX  22095.8103427.241  1  2   .013  111.000         3427.240         45.000      .000                    
R   22505.9903441.500  1      .013                                  .000    .000 1                  
R   23128.9603487.929  1      .013                                  .000    .000 1                  
JX  23128.9703487.930  1  4   .013  105.000         3490.430         90.0         .000                  
R   23166.1203490.700  1      .013                                  .000    .000 1                  
R   23636.2103525.800  1      .013                                  .000    .000 1                  
R   23836.9303536.700  1      .013                                13.180    .000 1                  
R   24167.4603545.780  1      .013                                  .000    .000 1                  
JX  24167.4703545.781  1  6  5.013  416.000  207.0003545.7803546.280 45.0-45.0    .000                  
R   24236.2203547.880  1      .013                                  .000    .000 1                  
R   24246.2203548.180  1      .013                                  .000    .000 1                  
SH  24246.2203548.180  1                          3548.180                                          
CD   1  3   0    .000   6.000    8.000  .000  .000   .00                                            
CD   2  4   1    .000   3.500     .000  .000  .000   .00                                            
CD   3  4   1    .000   2.000     .000  .000  .000   .00                                                                                      
CD   4  4   1    .000   3.000     .000  .000  .000   .00                                                                                      
CD   5  4   1    .000   5.500     .000  .000  .000   .00                                                                                      
CD   6  3   0    .000   6.000    6.000  .000  .000   .00                                            
Q            78.000   .0

Page 1



Far_Hills.EDT
 FILE: Far_Hills.WSW                         W S P G W  - EDIT LISTING - Version 14.10               Date: 4- 3-2019  Time: 1:23:16
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    3      0     .000    6.000    8.000    .000   .000    .00
  CD      2    4      1             3.500
  CD      3    4      1             2.000
  CD      4    4      1             3.000
  CD      5    4      1             5.500
  CD      6    3      0     .000    6.000    6.000    .000   .000    .00
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Far Hills Avenue RCB                                                      
 HEADING LINE NO 2 IS -
                               Foxhill to Sky Vista                                                      
 HEADING LINE NO 3 IS -
                               Mainline                                                                  
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                21752.380 3415.300    1                                       3421.300
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                22095.800 3427.240    1               .013                          .000     .000      .000     1
  ELEMENT NO   3 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                22095.810 3427.241    1     2     0   .013   111.000      .000  3427.240      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   4 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                22505.990 3441.500    1               .013                          .000     .000      .000     1
  ELEMENT NO   5 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23128.960 3487.929    1               .013                          .000     .000      .000     1
  ELEMENT NO   6 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                23128.970 3487.930    1     4     0   .013   105.000      .000  3490.430      .000  90.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   7 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23166.120 3490.700    1               .013                          .000     .000      .000     1
  ELEMENT NO   8 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23636.210 3525.800    1               .013                          .000     .000      .000     1
  ELEMENT NO   9 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23836.930 3536.700    1               .013                       872.560   13.180      .000     1
  ELEMENT NO  10 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24167.460 3545.780    1               .013                          .000     .000      .000     1
                                                        W S P G W                                                      PAGE NO   3
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO  11 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                24167.470 3545.781    1     6     5   .013   416.000   207.000  3545.780  3546.280  45.000  -45.000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO  12 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24236.220 3547.880    1               .013                          .000     .000      .000     1
  ELEMENT NO  13 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24246.220 3548.180    1               .013                          .000     .000      .000     1
  ELEMENT NO  14 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                24246.220 3548.180    1                                     3548.180

Page 1



Far_Hills.OUT
  FILE: Far_Hills.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:23:22
                          Far Hills Avenue RCB                                                      
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 21752.380  3415.300    3.628  3418.928    917.00   31.60   15.50  3434.43     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   119.896    .0348                                         .0319     3.82     3.63    2.92    3.53    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 21872.280  3419.469    3.675  3423.143    917.00   31.19   15.11  3438.25     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   223.523    .0348                                         .0294     6.58     3.67    2.87    3.53    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22095.800  3427.240    3.854  3431.094    917.00   29.74   13.73  3444.83     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .1000                                          .0349      .00    3.85    2.67             .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22095.810  3427.241    2.995  3430.236    806.00   33.64   17.58  3447.81     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   153.041    .0348                                         .0452     6.92     2.99    3.43    3.22    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22248.850  3432.561    2.856  3435.417    806.00   35.27   19.32  3454.74     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   106.711    .0348                                         .0516     5.51     2.86    3.68    3.22    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22355.560  3436.271    2.723  3438.994    806.00   37.00   21.25  3460.25     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    82.545    .0348                                         .0590     4.87     2.72    3.95    3.22    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22438.110  3439.140    2.597  3441.737    806.00   38.80   23.38  3465.11     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    67.883    .0348                                         .0674     4.58     2.60    4.24    3.22    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22505.990  3441.500    2.476  3443.976    806.00   40.69   25.72  3469.69     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   183.379    .0745                                         .0704    12.91     2.48    4.56    2.44    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22689.370  3455.167    2.515  3457.682    806.00   40.06   24.92  3482.60     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   213.748    .0745                                         .0645    13.79     2.51    4.45    2.44    .013       .00   .00  BOX    
  FILE: Far_Hills.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:23:22
                          Far Hills Avenue RCB                                                      
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22903.120  3471.097    2.638  3473.735    806.00   38.20   22.65  3496.39     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   106.715    .0745                                         .0564     6.02     2.64    4.14    2.44    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23009.830  3479.051    2.766  3481.817    806.00   36.42   20.59  3502.41     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    69.170    .0745                                         .0494     3.42     2.77    3.86    2.44    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23079.000  3484.206    2.901  3487.107    806.00   34.72   18.72  3505.83     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    49.961    .0745                                         .0433     2.16     2.90    3.59    2.44    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23128.960  3487.929    3.043  3490.972    806.00   33.11   17.02  3507.99     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .1000                                          .0556      .00    3.04    3.34             .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23128.970  3487.930    2.257  3490.187    701.00   38.83   23.41  3513.60     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.148    .0746                                         .0704     2.62     2.26    4.56    2.22    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23166.120  3490.700    2.264  3492.965    701.00   38.70   23.25  3516.22     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   137.732    .0747                                         .0681     9.38     2.26    4.53    2.21    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23303.850  3500.984    2.312  3503.296    701.00   37.90   22.31  3525.60     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   149.967    .0747                                         .0619     9.28     2.31    4.39    2.21    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
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Far_Hills.OUT
 23453.820  3512.182    2.425  3514.606    701.00   36.14   20.28  3534.89     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    83.828    .0747                                         .0541     4.53     2.42    4.09    2.21    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23537.650  3518.441    2.543  3520.984    701.00   34.46   18.44  3539.42     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    56.695    .0747                                         .0473     2.68     2.54    3.81    2.21    .013       .00   .00  BOX    
  FILE: Far_Hills.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:23:22
                          Far Hills Avenue RCB                                                      
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23594.340  3522.674    2.667  3525.341    701.00   32.85   16.76  3542.10     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    41.869    .0747                                         .0414     1.73     2.67    3.55    2.21    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23636.210  3525.800    2.797  3528.598    701.00   31.32   15.24  3543.83     .28    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    44.174    .0543                                         .0372     1.64     3.08    3.30    2.48    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23680.380  3528.199    2.877  3531.076    701.00   30.45   14.40  3545.48     .26    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    56.227    .0543                                         .0335     1.88     3.14    3.16    2.48    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23736.610  3531.252    3.018  3534.270    701.00   29.04   13.09  3547.36     .24    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    41.854    .0543                                         .0294     1.23     3.26    2.95    2.48    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23778.460  3533.525    3.165  3536.690    701.00   27.69   11.90  3548.59     .22    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    32.520    .0543                                         .0258      .84     3.38    2.74    2.48    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23810.980  3535.291    3.319  3538.611    701.00   26.40   10.82  3549.43     .20    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    25.947    .0543                                         .0226      .59     3.52    2.55    2.48    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23836.930  3536.700    3.482  3540.182    701.00   25.17    9.84  3550.02     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    45.873    .0275                                         .0206      .95     3.48    2.38    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23882.800  3537.960    3.552  3541.512    701.00   24.67    9.45  3550.96     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    79.568    .0275                                         .0189     1.50     3.55    2.31    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23962.370  3540.146    3.725  3543.871    701.00   23.52    8.59  3552.46     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    55.041    .0275                                         .0166      .91     3.72    2.15    3.16    .013       .00   .00  BOX    
  FILE: Far_Hills.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    4
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:23:22
                          Far Hills Avenue RCB                                                      
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24017.410  3541.658    3.907  3545.565    701.00   22.43    7.81  3553.38     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    40.350    .0275                                         .0146      .59     3.91    2.00    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24057.760  3542.767    4.097  3546.864    701.00   21.39    7.10  3553.97     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.498    .0275                                         .0129      .39     4.10    1.86    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24088.260  3543.604    4.297  3547.902    701.00   20.39    6.46  3554.36     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    23.377    .0275                                         .0113      .27     4.30    1.73    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24111.640  3544.247    4.507  3548.754    701.00   19.44    5.87  3554.62     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    17.951    .0275                                         .0100      .18     4.51    1.61    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24129.590  3544.740    4.727  3549.467    701.00   18.54    5.34  3554.80     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    13.645    .0275                                         .0088      .12     4.73    1.50    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24143.230  3545.115    4.958  3550.072    701.00   17.67    4.85  3554.92     .00    6.00     8.00    6.000    8.000   .00   0   .0
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         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.117    .0275                                         .0078      .08     4.96    1.40    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24153.350  3545.392    5.200  3550.592    701.00   16.85    4.41  3555.00     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.150    .0275                                         .0069      .05     5.20    1.30    3.16    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24160.500  3545.589    5.454  3551.042    701.00   16.07    4.01  3555.05     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.598    .0275                                         .0061      .03     5.45    1.21    3.16    .013       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
  FILE: Far_Hills.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    5
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:23:22
                          Far Hills Avenue RCB                                                      
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24165.100  3545.715    5.720  3551.435    701.00   15.32    3.64  3555.08     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.361    .0275                                         .0054      .01     5.72    1.13    3.16    .013       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24167.460  3545.780    6.000  3551.780    701.00   14.60    3.31  3555.09     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .1000                                          .0001      .00    6.00    1.05             .013       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24167.470  3545.781    9.516  3555.297     78.00    1.63     .04  3555.34     .00    1.43     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    68.750    .0305                                         .0001      .01     9.52     .12     .69    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24236.220  3547.880    7.426  3555.306     78.00    1.63     .04  3555.35     .00    1.43     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.000    .0300                                         .0001      .00     7.43     .12     .70    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24246.220  3548.180    7.129  3555.309     78.00    1.63     .04  3555.35     .00    1.43     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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Far_Hills_INT.WSW
T1 Far Hills Avenue RCB Interim Condition                                                      0                    
T2 Foxhill to Sky Vista                                                                                  
T3 Mainline                                                                                         
SO  21752.3803415.300  1                          3421.300                                          
R   22095.8003427.240  1      .013                                  .000    .000 1                  
JX  22095.8103427.241  1  2   .013  111.000         3427.240         45.000      .000                    
R   22505.9903441.500  1      .013                                  .000    .000 1                  
R   23128.9603487.929  1      .013                                  .000    .000 1                  
JX  23128.9703487.930  1  4   .013  105.000         3490.430         90.0         .000                  
R   23166.1203490.700  1      .013                                  .000    .000 1                  
R   23636.2103525.800  1      .013                                  .000    .000 1                  
R   23836.9303536.700  1      .013                                13.180    .000 1                  
R   24167.4603545.780  1      .013                                  .000    .000 1                  
JX  24167.4703545.781  1  6  5.013   14.000  287.0003545.7803546.280 45.0-45.0    .000                  
R   24236.2203547.880  1      .013                                  .000    .000 1                  
R   24246.2203548.180  1      .013                                  .000    .000 1                  
R   24425.8923553.660  1      .013                                  .000    .000 1                  
SH  24425.8923553.660  1                          3443.760                                          
CD   1  3   0    .000   6.000    8.000  .000  .000   .00                                            
CD   2  4   1    .000   3.500     .000  .000  .000   .00                                            
CD   3  4   1    .000   2.000     .000  .000  .000   .00                                                                                      
CD   4  4   1    .000   3.000     .000  .000  .000   .00                                                                                      
CD   5  4   1    .000   5.500     .000  .000  .000   .00                                                                                      
CD   6  3   0    .000   6.000    6.000  .000  .000   .00                                            
Q           506.000   .0
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Far_Hills_INT.EDT
 FILE: Far_Hills_INT.WSW                     W S P G W  - EDIT LISTING - Version 14.10               Date: 3-12-2019  Time:10:41:18
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    3      0     .000    6.000    8.000    .000   .000    .00
  CD      2    4      1             3.500
  CD      3    4      1             2.000
  CD      4    4      1             3.000
  CD      5    4      1             5.500
  CD      6    3      0     .000    6.000    6.000    .000   .000    .00
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Far Hills Avenue RCB Interim Condition                                    
 HEADING LINE NO 2 IS -
                               Foxhill to Sky Vista                                                      
 HEADING LINE NO 3 IS -
                               Mainline                                                                  
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                21752.380 3415.300    1                                       3421.300
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                22095.800 3427.240    1               .013                          .000     .000      .000     1
  ELEMENT NO   3 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                22095.810 3427.241    1     2     0   .013   111.000      .000  3427.240      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   4 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                22505.990 3441.500    1               .013                          .000     .000      .000     1
  ELEMENT NO   5 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23128.960 3487.929    1               .013                          .000     .000      .000     1
  ELEMENT NO   6 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                23128.970 3487.930    1     4     0   .013   105.000      .000  3490.430      .000  90.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   7 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23166.120 3490.700    1               .013                          .000     .000      .000     1
  ELEMENT NO   8 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23636.210 3525.800    1               .013                          .000     .000      .000     1
  ELEMENT NO   9 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                23836.930 3536.700    1               .013                       872.560   13.180      .000     1
  ELEMENT NO  10 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24167.460 3545.780    1               .013                          .000     .000      .000     1
                                                        W S P G W                                                      PAGE NO   3
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO  11 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                24167.470 3545.781    1     6     5   .013    14.000   287.000  3545.780  3546.280  45.000  -45.000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO  12 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24236.220 3547.880    1               .013                          .000     .000      .000     1
  ELEMENT NO  13 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24246.220 3548.180    1               .013                          .000     .000      .000     1
  ELEMENT NO  14 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                24425.890 3553.660    1               .013                          .000     .000      .000     1
  ELEMENT NO  15 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                24425.890 3553.660    1                                     3443.760
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Far_Hills_INT.OUT
  FILE: Far_Hills_INT.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-12-2019  Time:10:41:22
                          Far Hills Avenue RCB Interim Condition                                    
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 21752.380  3415.300    3.905  3419.205   1023.00   32.75   16.65  3435.86     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   343.420    .0348                                         .0313    10.77     3.90    2.92    3.83    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22095.800  3427.240    4.072  3431.312   1023.00   31.40   15.31  3446.62     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .1000                                          .0364      .00    4.07    2.74             .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22095.810  3427.241    3.250  3430.491    912.00   35.08   19.11  3449.60     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   136.129    .0348                                         .0458     6.24     3.25    3.43    3.52    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22231.940  3431.973    3.119  3435.092    912.00   36.55   20.75  3455.84     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   113.242    .0348                                         .0518     5.87     3.12    3.65    3.52    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22345.180  3435.910    2.973  3438.883    912.00   38.34   22.82  3461.71     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    88.094    .0348                                         .0591     5.21     2.97    3.92    3.52    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22433.280  3438.972    2.835  3441.807    912.00   40.21   25.11  3466.91     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    72.715    .0348                                         .0675     4.91     2.84    4.21    3.52    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22505.990  3441.500    2.703  3444.203    912.00   42.17   27.62  3471.82     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   325.928    .0745                                         .0679    22.12     2.70    4.52    2.67    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22831.920  3465.791    2.822  3468.613    912.00   40.39   25.33  3493.94     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   147.377    .0745                                         .0598     8.82     2.82    4.24    2.67    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 22979.290  3476.775    2.960  3479.735    912.00   38.51   23.03  3502.76     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    88.262    .0745                                         .0524     4.63     2.96    3.94    2.67    .013       .00   .00  BOX    
  FILE: Far_Hills_INT.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-12-2019  Time:10:41:22
                          Far Hills Avenue RCB Interim Condition                                    
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23067.560  3483.353    3.105  3486.457    912.00   36.72   20.94  3507.39     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    61.404    .0745                                         .0460     2.82     3.10    3.67    2.67    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23128.960  3487.929    3.256  3491.185    912.00   35.01   19.03  3510.22     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .1000                                          .0563      .00    3.26    3.42             .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23128.970  3487.930    2.506  3490.436    807.00   40.25   25.16  3515.59     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.148    .0746                                         .0693     2.57     2.51    4.48    2.45    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23166.120  3490.700    2.516  3493.216    807.00   40.10   24.97  3518.18     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   156.070    .0747                                         .0663    10.34     2.52    4.46    2.45    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23322.190  3502.353    2.588  3504.942    807.00   38.97   23.58  3528.53     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   134.328    .0747                                         .0596     8.01     2.59    4.27    2.45    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23456.520  3512.383    2.715  3515.098    807.00   37.16   21.44  3536.54     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    80.889    .0747                                         .0522     4.22     2.71    3.97    2.45    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23537.410  3518.423    2.847  3521.270    807.00   35.43   19.49  3540.76     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    56.436    .0747                                         .0457     2.58     2.85    3.70    2.45    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
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Far_Hills_INT.OUT
 23593.840  3522.636    2.986  3525.623    807.00   33.78   17.72  3543.34     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    42.369    .0747                                         .0401     1.70     2.99    3.44    2.45    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23636.210  3525.800    3.132  3528.932    807.00   32.21   16.11  3545.04     .30    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    38.529    .0543                                         .0362     1.40     3.43    3.21    2.74    .013       .00   .00  BOX    
  FILE: Far_Hills_INT.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-12-2019  Time:10:41:22
                          Far Hills Avenue RCB Interim Condition                                    
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23674.740  3527.892    3.210  3531.102    807.00   31.43   15.34  3546.44     .28    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    57.791    .0543                                         .0329     1.90     3.49    3.09    2.74    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23732.530  3531.031    3.366  3534.397    807.00   29.97   13.94  3548.34     .26    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    43.400    .0543                                         .0289     1.25     3.62    2.88    2.74    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23775.930  3533.387    3.531  3536.918    807.00   28.57   12.68  3549.59     .23    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    33.889    .0543                                         .0254      .86     3.76    2.68    2.74    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23809.820  3535.228    3.703  3538.931    807.00   27.24   11.52  3550.45     .21    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    27.109    .0543                                         .0223      .61     3.91    2.49    2.74    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23836.930  3536.700    3.884  3540.584    807.00   25.97   10.48  3551.06     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    15.057    .0275                                         .0207      .31     3.88    2.32    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23851.980  3537.114    3.907  3541.021    807.00   25.82   10.35  3551.37     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    92.355    .0275                                         .0193     1.79     3.91    2.30    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 23944.340  3539.651    4.097  3543.748    807.00   24.62    9.41  3553.16     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    62.867    .0275                                         .0170     1.07     4.10    2.14    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24007.210  3541.378    4.297  3545.675    807.00   23.47    8.56  3554.23     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    45.645    .0275                                         .0150      .69     4.30    2.00    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24052.850  3542.632    4.507  3547.139    807.00   22.38    7.78  3554.92     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.271    .0275                                         .0133      .45     4.51    1.86    3.51    .013       .00   .00  BOX    
  FILE: Far_Hills_INT.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    4
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-12-2019  Time:10:41:22
                          Far Hills Avenue RCB Interim Condition                                    
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24087.120  3543.573    4.727  3548.300    807.00   21.34    7.07  3555.37     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    26.141    .0275                                         .0117      .31     4.73    1.73    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24113.260  3544.291    4.958  3549.249    807.00   20.35    6.43  3555.68     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.992    .0275                                         .0103      .21     4.96    1.61    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24133.260  3544.840    5.200  3550.040    807.00   19.40    5.84  3555.88     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    15.143    .0275                                         .0091      .14     5.20    1.50    3.51    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24148.400  3545.256    5.454  3550.710    807.00   18.50    5.31  3556.02     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    11.188    .0275                                         .0081      .09     5.45    1.40    3.51    .013       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24159.590  3545.564    5.720  3551.283    807.00   17.64    4.83  3556.11     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.875    .0275                                         .0091      .07     5.72    1.30    3.51    .013       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
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Far_Hills_INT.OUT
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24167.460  3545.780    6.000  3551.780    807.00   16.81    4.39  3556.17     .00    6.00     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .1000                                          .0041      .00    6.00    1.21             .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24167.470  3545.781    9.738  3555.519    506.00   10.54    1.73  3557.24     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    68.750    .0305                                         .0041      .28     9.74     .76    2.41    .013       .00   .00  BOX    
  FILE: Far_Hills_INT.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    5
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-12-2019  Time:10:41:22
                          Far Hills Avenue RCB Interim Condition                                    
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24236.220  3547.880    8.010  3555.890    506.00   10.54    1.73  3557.62     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.000    .0300                                         .0041      .04     8.01     .76    2.43    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24246.220  3548.180    7.838  3556.018    506.00   10.54    1.73  3557.74     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    16.439    .0305                                         .0041      .07     7.84     .76    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24262.660  3548.681    7.412  3556.093    506.00   10.54    1.73  3557.82     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24262.660  3548.681    2.889  3551.570    506.00   21.90    7.44  3559.01     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    21.451    .0305                                         .0179      .38     2.89    2.27    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24284.110  3549.335    2.954  3552.289    506.00   21.41    7.12  3559.41     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    35.297    .0305                                         .0162      .57     2.95    2.20    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24319.410  3550.412    3.098  3553.510    506.00   20.42    6.47  3559.98     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    26.906    .0305                                         .0142      .38     3.10    2.04    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24346.310  3551.233    3.249  3554.482    506.00   19.47    5.88  3560.37     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    20.920    .0305                                         .0125      .26     3.25    1.90    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24367.230  3551.871    3.408  3555.278    506.00   18.56    5.35  3560.63     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    16.400    .0305                                         .0110      .18     3.41    1.77    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24383.630  3552.371    3.574  3555.945    506.00   17.70    4.86  3560.81     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    12.844    .0305                                         .0097      .12     3.57    1.65    2.41    .013       .00   .00  BOX    
  FILE: Far_Hills_INT.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    6
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-12-2019  Time:10:41:22
                          Far Hills Avenue RCB Interim Condition                                    
                            Foxhill to Sky Vista                                                    
                              Mainline                                                              
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24396.480  3552.763    3.748  3556.511    506.00   16.87    4.42  3560.93     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.953    .0305                                         .0085      .08     3.75    1.54    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24406.430  3553.066    3.931  3556.997    506.00   16.09    4.02  3561.02     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.537    .0305                                         .0075      .06     3.93    1.43    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24413.970  3553.296    4.123  3557.419    506.00   15.34    3.65  3561.07     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.477    .0305                                         .0066      .04     4.12    1.33    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24419.450  3553.463    4.324  3557.788    506.00   14.63    3.32  3561.11     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.682    .0305                                         .0058      .02     4.32    1.24    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24423.130  3553.575    4.535  3558.111    506.00   13.95    3.02  3561.13     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.096    .0305                                         .0051      .01     4.54    1.15    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
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Far_Hills_INT.OUT
 24425.220  3553.639    4.757  3558.396    506.00   13.30    2.75  3561.14     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .670    .0305                                         .0045      .00     4.76    1.07    2.41    .013       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
 24425.890  3553.660    4.990  3558.650    506.00   12.68    2.49  3561.14     .00    4.99     8.00    6.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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SkyV_North.WSW
T1 Sky Vista Drive Improvements Phase I (62025-203)                                                     0                    
T2 Far Hills to Redpoint                                                                                  
T3 North                                                                                         
SO   1000.0003526.870  4                          3526.865                                          
R    1074.3603528.750  4      .013                                -2.710    .000 1                  
JX   1074.3703528.751  5  5   .013   49.00          3528.750         45.000      .000               
R    1143.7103530.180  5      .013                                -1.480    .000 1                  
JX   1143.7203530.181  5  6   .013   16.00          3530.181        -45.000      .000               
R    1422.9403533.280  5      .013                                -8.020    .000 1                  
R    1784.6503542.380  5      .013                                  .000  45.000 1                  
R    1827.8203546.700  5      .013                                  .000  45.000 1                  
R    1855.3303548.350  5      .013                                  .000    .000 1                  
SH   1855.3303548.350  5                          3557.330                                          
CD   4  4   1    .000   4.000     .000  .000  .000   .00                                                                                      
CD   5  4   1    .000   3.000     .000  .000  .000   .00                                                                                      
CD   6  4   1    .000   1.500     .000  .000  .000   .00                                                                                      
Q            48.000   .0
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SkyV_North.EDT
 FILE: SkyV_North.WSW                        W S P G W  - EDIT LISTING - Version 14.10               Date: 3-18-2019  Time: 8:10:30
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      4    4      1             4.000
  CD      5    4      1             3.000
  CD      6    4      1             1.500
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Sky Vista Drive Improvements Phase I (62025-203)                          
 HEADING LINE NO 2 IS -
                               Far Hills to Redpoint                                                     
 HEADING LINE NO 3 IS -
                               North                                                                     
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1000.000 3526.870    4                                       3526.865
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1074.360 3528.750    4               .013                      1572.145   -2.710      .000     1
  ELEMENT NO   3 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1074.370 3528.751    5     5     0   .013    49.000      .000  3528.750      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   4 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1143.710 3530.180    5               .013                      2684.384   -1.480      .000     1
  ELEMENT NO   5 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1143.720 3530.181    5     6     0   .013    16.000      .000  3530.181      .000 -45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   6 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1422.940 3533.280    5               .013                      1994.779   -8.020      .000     1
  ELEMENT NO   7 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1784.650 3542.380    5               .013                          .000     .000    45.000     1
  ELEMENT NO   8 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1827.820 3546.700    5               .013                          .000     .000    45.000     1
  ELEMENT NO   9 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1855.330 3548.350    5               .013                          .000     .000      .000     1
  ELEMENT NO  10 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1855.330 3548.350    5                                     3557.330
                                                        W S P G W                                                      PAGE NO   3
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
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SkyV_North.OUT
  FILE: SkyV_North.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-18-2019  Time: 8:10:33
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              North                                                                 
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1000.000  3526.870    2.289  3529.159    113.00   15.20    3.59  3532.74     .02    3.21     3.96    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.517    .0253                                         .0151      .29     2.31    1.95    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1019.517  3527.363    2.366  3529.729    113.00   14.60    3.31  3533.04     .02    3.21     3.93    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    17.287    .0253                                         .0135      .23     2.38    1.83    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1036.804  3527.800    2.463  3530.263    113.00   13.92    3.01  3533.27     .01    3.21     3.89    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    12.864    .0253                                         .0120      .15     2.48    1.70    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1049.668  3528.125    2.565  3530.691    113.00   13.27    2.73  3533.43     .01    3.21     3.84    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.513    .0253                                         .0106      .10     2.58    1.57    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1059.181  3528.366    2.674  3531.040    113.00   12.65    2.49  3533.53     .01    3.21     3.77    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.816    .0253                                         .0094      .06     2.69    1.45    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1065.997  3528.538    2.792  3531.330    113.00   12.06    2.26  3533.59     .01    3.21     3.67    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.711    .0253                                         .0084      .04     2.80    1.33    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1070.708  3528.657    2.918  3531.576    113.00   11.50    2.05  3533.63     .01    3.21     3.55    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.748    .0253                                         .0075      .02     2.93    1.22    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1073.457  3528.727    3.056  3531.783    113.00   10.97    1.87  3533.65     .01    3.21     3.40    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .903    .0253                                         .0068      .01     3.06    1.11    1.99    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1074.360  3528.750    3.210  3531.960    113.00   10.45    1.70  3533.66     .00    3.21     3.18    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0976                                          .0078      .00    3.21    1.00             .013       .00   .00  PIPE   
  FILE: SkyV_North.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-18-2019  Time: 8:10:33
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              North                                                                 
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1074.370  3528.751    4.466  3533.217     64.00    9.05    1.27  3534.49     .00    2.57      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    69.340    .0206                                         .0092      .64      .00     .00    1.79    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1143.710  3530.180    3.771  3533.951     64.00    9.05    1.27  3535.22     .00    2.57      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0976                                          .0072      .00     .00     .00             .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1143.720  3530.181    4.434  3534.615     48.00    6.79     .72  3535.33     .00    2.26      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   225.849    .0111                                         .0052     1.17      .00     .00    1.82    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1369.569  3532.688    3.162  3535.850     48.00    6.79     .72  3536.57     .00    2.26      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1369.569  3532.688    1.547  3534.235     48.00   13.06    2.65  3536.88     .01    2.26     3.00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    11.504    .0111                                         .0191      .22     1.56    2.08    1.82    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1381.073  3532.815    1.523  3534.339     48.00   13.31    2.75  3537.09     .01    2.26     3.00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    22.214    .0111                                         .0210      .47     1.53    2.14    1.82    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1403.287  3533.062    1.467  3534.529     48.00   13.96    3.03  3537.56     .01    2.26     3.00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.653    .0111                                         .0238      .47     1.48    2.30    1.82    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
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  1422.940  3533.280    1.414  3534.695     48.00   14.64    3.33  3538.02     .00    2.26     3.00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    93.399    .0252                                         .0256     2.39     1.41    2.47    1.42    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1516.339  3535.630    1.406  3537.036     48.00   14.75    3.38  3540.41     .00    2.26     2.99    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   116.850    .0252                                         .0276     3.23     1.41    2.49    1.42    .013       .00   .00  PIPE   
  FILE: SkyV_North.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-18-2019  Time: 8:10:33
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              North                                                                 
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1633.189  3538.570    1.355  3539.925     48.00   15.47    3.72  3543.64     .00    2.26     2.99    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    51.752    .0252                                         .0314     1.63     1.36    2.67    1.42    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1684.941  3539.872    1.307  3541.179     48.00   16.23    4.09  3545.27     .00    2.26     2.98    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.220    .0252                                         .0358     1.22     1.31    2.87    1.42    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1719.161  3540.732    1.261  3541.993     48.00   17.02    4.50  3546.49     .00    2.26     2.96    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    26.011    .0252                                         .0407     1.06     1.26    3.07    1.42    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1745.172  3541.387    1.216  3542.603     48.00   17.85    4.95  3547.55     .00    2.26     2.95    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    21.323    .0252                                         .0464      .99     1.22    3.29    1.42    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1766.495  3541.923    1.174  3543.097     48.00   18.72    5.44  3548.54     .00    2.26     2.93    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    18.155    .0252                                         .0529      .96     1.17    3.53    1.42    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1784.650  3542.380    1.133  3543.513     48.00   19.63    5.99  3549.50     .00    2.26     2.91    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.359    .1001                                         .0533      .50     1.13    3.77     .97    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1794.009  3543.317    1.168  3544.485     48.00   18.85    5.51  3550.00     .00    2.26     2.93    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.694    .1001                                         .0472      .41     1.17    3.56     .97    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1802.704  3544.187    1.210  3545.397     48.00   17.97    5.01  3550.41     .00    2.26     2.94    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.025    .1001                                         .0415      .29     1.21    3.32     .97    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1809.728  3544.890    1.254  3546.144     48.00   17.13    4.56  3550.70     .00    2.26     2.96    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.785    .1001                                         .0364      .21     1.25    3.10     .97    .013       .00   .00  PIPE   
  FILE: SkyV_North.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    4
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-18-2019  Time: 8:10:33
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              North                                                                 
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1815.513  3545.469    1.300  3546.769     48.00   16.33    4.14  3550.91     .00    2.26     2.97    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.827    .1001                                         .0320      .15     1.30    2.90     .97    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1820.340  3545.951    1.348  3547.300     48.00   15.57    3.77  3551.07     .00    2.26     2.98    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.050    .1001                                         .0281      .11     1.35    2.70     .97    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1824.390  3546.357    1.399  3547.756     48.00   14.85    3.42  3551.18     .00    2.26     2.99    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.430    .1001                                         .0247      .08     1.40    2.52     .97    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1827.820  3546.700    1.452  3548.152     48.00   14.16    3.11  3551.26     .00    2.26     3.00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.387    .0600                                         .0219      .12     1.45    2.35    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1833.207  3547.023    1.501  3548.524     48.00   13.57    2.86  3551.38     .00    2.26     3.00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.001    .0600                                         .0194      .10     1.50    2.20    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1838.208  3547.323    1.558  3548.881     48.00   12.94    2.60  3551.48     .00    2.26     3.00    3.000     .000   .00   1   .0
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         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.088    .0600                                         .0171      .07     1.56    2.05    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1842.297  3547.568    1.619  3549.188     48.00   12.33    2.36  3551.55     .00    2.26     2.99    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.381    .0600                                         .0151      .05     1.62    1.91    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1845.678  3547.771    1.682  3549.453     48.00   11.76    2.15  3551.60     .00    2.26     2.98    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.728    .0600                                         .0133      .04     1.68    1.77    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1848.405  3547.935    1.750  3549.685     48.00   11.21    1.95  3551.64     .00    2.26     2.96    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.230    .0600                                         .0118      .03     1.75    1.64    1.11    .013       .00   .00  PIPE   
  FILE: SkyV_North.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    5
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-18-2019  Time: 8:10:33
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              North                                                                 
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1850.636  3548.069    1.820  3549.889     48.00   10.69    1.77  3551.66     .00    2.26     2.93    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.723    .0600                                         .0104      .02     1.82    1.52    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1852.358  3548.172    1.896  3550.068     48.00   10.19    1.61  3551.68     .00    2.26     2.89    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.315    .0600                                         .0093      .01     1.90    1.41    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1853.673  3548.251    1.976  3550.227     48.00    9.72    1.47  3551.69     .00    2.26     2.84    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .934    .0600                                         .0082      .01     1.98    1.30    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1854.607  3548.307    2.061  3550.368     48.00    9.27    1.33  3551.70     .00    2.26     2.78    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .536    .0600                                         .0073      .00     2.06    1.20    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1855.143  3548.339    2.154  3550.493     48.00    8.84    1.21  3551.71     .00    2.26     2.70    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .187    .0600                                         .0066      .00     2.15    1.10    1.11    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1855.330  3548.350    2.255  3550.605     48.00    8.42    1.10  3551.71     .00    2.26     2.59    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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Lat_433_94_66.WSW
T1 Sky Vista Drive Improvements Phase I (62025-203)                                                     0                    
T2 Far Hills to Redpoint                                                                                  
T3 Lateral at 433+94.66                                                                                         
SO   1000.0003528.750  1                          3533.217                                          
R    1033.7803529.760  1      .013                                  .000  45.000 1                  
R    1068.7803530.810  1      .013                                  .000    .000 1                  
SH   1068.7803530.810  1                          3530.810                                          
CD   1  4   1    .000   3.000     .000  .000  .000   .00                                            
Q            49.000   .0
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Lat_433_94_66.EDT
 FILE: Lat_433_94_66.WSW                     W S P G W  - EDIT LISTING - Version 14.10               Date: 3-18-2019  Time: 8:23:12
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    4      1             3.000
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Sky Vista Drive Improvements Phase I (62025-203)                          
 HEADING LINE NO 2 IS -
                               Far Hills to Redpoint                                                     
 HEADING LINE NO 3 IS -
                               Lateral at 433+94.66                                                      
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1000.000 3528.750    1                                       3533.217
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1033.780 3529.760    1               .013                          .000     .000    45.000     1
  ELEMENT NO   3 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1068.780 3530.810    1               .013                          .000     .000      .000     1
  ELEMENT NO   4 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1068.780 3530.810    1                                     3530.810
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Lat_433_94_66.OUT
  FILE: Lat_433_94_66.WSW                     W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 3-18-2019  Time: 8:23:15
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              Lateral at 433+94.66                                                  
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1000.000  3528.750    4.467  3533.217     49.00    6.93     .75  3533.96     .00    2.28      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    33.780    .0299                                         .0054      .18     4.47     .00    1.37    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1033.780  3529.760    3.787  3533.547     49.00    6.93     .75  3534.29     .00    2.28      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    33.454    .0300                                         .0054      .18     3.79     .00    1.36    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1067.234  3530.764    3.000  3533.764     49.00    6.93     .75  3534.51     .00    2.28      .00    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.546    .0300                                         .0051      .01     3.00     .00    1.36    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1068.780  3530.810    2.956  3533.767     49.00    6.95     .75  3534.52     .00    2.28      .72    3.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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SkyV_South.WSW
T1 Sky Vista Drive Improvements Phase I (62025-203)                                                     0                    
T2 Far Hills to Redpoint                                                                                  
T3 South                                                                                         
SO   1000.0003545.380  1                          3555.297                                          
R    1008.8503545.574  1      .013                                  .000    .000 1                  
R    1036.8003546.170  1      .013                                42.140    .000 1                  
R    1120.7203546.590  1      .013                                  .000    .000 1                  
JX   1120.7303546.591  1  2   .013    7.00          3546.590        -45.000      .000               
R    1183.6303546.909  1      .013                                  .000    .000 1                  
JX   1183.6403546.910  1  2   .013   25.00          3546.910         45.000      .000               
R    1363.0403547.809  1      .013                                  .000    .000 1                  
JX   1363.0503547.810  1  2   .013    7.00          3547.810         45.000      .000               
R    1714.9303549.569  1      .013                                  .000    .000 1                  
JX   1714.9403549.570  1  2   .013   20.00          3552.570         45.000      .000               
R    1903.0303550.509  1      .013                                  .000    .000 1                  
JX   1903.0403550.510  1  3   .013   49.00          3553.510         45.000      .000               
R    2151.8403551.750  1      .013                                  .000    .000 1                  
R    2398.8403552.990  1      .013                                  .000    .000 1                  
R    2515.8003553.569  1      .013                                 5.500    .000 1                  
JX   2515.8103553.570  4      .013                                     .000      .000               
R    2515.8203553.571  4      .013                                  .000 -45.000 1                  
R    2554.2803555.560  4      .013                                  .000 -45.000 1                  
R    2588.5003557.330  4      .013                                  .000    .000 1                  
SH   2588.5003557.330  4                          3557.330                                          
CD   1  3   0    .000   6.000    6.000  .000  .000   .00                                            
CD   2  4   1    .000   2.000     .000  .000  .000   .00                                            
CD   3  4   1    .000   2.500     .000  .000  .000   .00                                                                                      
CD   4  4   1    .000   4.000     .000  .000  .000   .00                                                                                      
CD   5  4   1    .000   1.500     .000  .000  .000   .00                                                                                      
Q           308.000   .0
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SkyV_South.EDT
 FILE: SkyV_South.WSW                        W S P G W  - EDIT LISTING - Version 14.10               Date: 4- 3-2019  Time: 1:27:31
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    3      0     .000    6.000    6.000    .000   .000    .00
  CD      2    4      1             2.000
  CD      3    4      1             2.500
  CD      4    4      1             4.000
  CD      5    4      1             1.500
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Sky Vista Drive Improvements Phase I (62025-203)                          
 HEADING LINE NO 2 IS -
                               Far Hills to Redpoint                                                     
 HEADING LINE NO 3 IS -
                               South                                                                     
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1000.000 3545.380    1                                       3555.297
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1008.850 3545.574    1               .013                          .000     .000      .000     1
  ELEMENT NO   3 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1036.800 3546.170    1               .013                        38.002   42.140      .000     1
  ELEMENT NO   4 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1120.720 3546.590    1               .013                          .000     .000      .000     1
  ELEMENT NO   5 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1120.730 3546.591    1     2     0   .013     7.000      .000  3546.590      .000 -45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   6 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1183.630 3546.909    1               .013                          .000     .000      .000     1
  ELEMENT NO   7 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1183.640 3546.910    1     2     0   .013    25.000      .000  3546.910      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   8 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1363.040 3547.809    1               .013                          .000     .000      .000     1
  ELEMENT NO   9 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1363.050 3547.810    1     2     0   .013     7.000      .000  3547.810      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
                                                        W S P G W                                                      PAGE NO   3
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO  10 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1714.930 3549.569    1               .013                          .000     .000      .000     1
  ELEMENT NO  11 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1714.940 3549.570    1     2     0   .013    20.000      .000  3552.570      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO  12 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1903.030 3550.509    1               .013                          .000     .000      .000     1
  ELEMENT NO  13 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 1903.040 3550.510    1     3     0   .013    49.000      .000  3553.510      .000  45.000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO  14 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 2151.840 3551.750    1               .013                          .000     .000      .000     1
  ELEMENT NO  15 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 2398.840 3552.990    1               .013                          .000     .000      .000     1
  ELEMENT NO  16 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 2515.800 3553.569    1               .013                      1218.420    5.500      .000     1
  ELEMENT NO  17 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                 2515.810 3553.570    4     0     0   .013      .000      .000      .000      .000    .000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
                                                        W S P G W                                                      PAGE NO   4
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO  18 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
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SkyV_South.EDT
                                 2515.820 3553.571    4               .013                          .000     .000   -45.000     1
  ELEMENT NO  19 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 2554.280 3555.560    4               .013                          .000     .000   -45.000     1
  ELEMENT NO  20 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 2588.500 3557.330    4               .013                          .000     .000      .000     1
  ELEMENT NO  21 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 2588.500 3557.330    4                                     3557.330
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SkyV_South.OUT
 FILE: SkyV_South.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE  1

 Program Package Serial Number: 3074 
 WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:27:36

 Sky Vista Drive Improvements Phase I (62025-203) 
 Far Hills to Redpoint 
   South   

 ************************************************************************************************************************** ********
 | Invert  |  Depth |  Water  |    Q  |  Vel  Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|  |No Wth

 Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)  Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
 -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-  -|

 L/Elem  |Ch Slope |  |  |  |  SF Ave|  HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 1000.000  3545.380  9.917  3555.297  416.00  11.56  2.07  3557.37  .00  5.31  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 8.850  .0219  .0060  .05  9.92  .83  3.09  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1008.850  3545.574  9.879  3555.453  416.00  11.56  2.07  3557.53  .00  5.31  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 27.950  .0213  .0060  .17  .00  .83  3.13  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1036.800  3546.170  9.837  3556.007  416.00  11.56  2.07  3558.08  .00  5.31  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 83.920  .0050  .0060  .50  9.84  .83  5.51  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1120.720  3546.590  10.020  3556.610  416.00  11.56  2.07  3558.68  .00  5.31  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 JUNCT STR   .0976  .0058  .00  10.02  .83  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1120.730  3546.591  10.148  3556.739  409.00  11.36  2.00  3558.74  .00  5.25  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 62.900  .0051  .0058  .36  10.15  .82  5.41  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1183.630  3546.909  10.292  3557.201  409.00  11.36  2.00  3559.21  .00  5.25  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 JUNCT STR   .0976  .0051  .00  10.29  .82  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1183.640  3546.910  10.645  3557.555  384.00  10.67  1.77  3559.32  .00  5.03  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 179.400  .0050  .0051  .91  10.65  .77  5.16  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1363.040  3547.809  10.744  3558.553  384.00  10.67  1.77  3560.32  .00  5.03  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 JUNCT STR   .0976  .0049  .00  10.74  .77  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |       |       |      | 
 1363.050  3547.810  10.861  3558.671  377.00  10.47  1.70  3560.37  .00  4.97  6.00  6.000  6.000  .00  0  .0

   -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 351.880    .0050  .0049  1.72  10.86  .75  5.09  .013  .00  .00  BOX 
 FILE: SkyV_South.WSW  W S P G W - CIVILDESIGN Version 14.08  PAGE  2

 Program Package Serial Number: 3074 
 WATER SURFACE PROFILE LISTING  Date: 4- 3-2019  Time: 1:27:36

 Sky Vista Drive Improvements Phase I (62025-203) 
 Far Hills to Redpoint 
   South   

 ************************************************************************************************************************** ********
 | Invert  |  Depth |  Water  |    Q  |  Vel  Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|  |No Wth

 Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)  Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
 -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-  -|

 L/Elem  |Ch Slope |  |  |  |  SF Ave|  HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 1714.930  3549.569  10.907  3560.477  377.00  10.47  1.70  3562.18  .00  4.97  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 JUNCT STR   .0988  .0044  .00  10.91  .75  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 1714.940  3549.570  11.181  3560.751  357.00  9.92  1.53  3562.28  .00  4.79  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 188.090  .0050  .0044  .82  11.18  .71  4.88  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 1903.030  3550.509  11.142  3561.652  357.00  9.92  1.53  3563.18  .00  4.79  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 JUNCT STR   .0976  .0033  .00  11.14  .71  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 1903.040  3550.510  11.624  3562.134  308.00  8.56  1.14  3563.27  .00  4.34  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 248.800  .0050  .0033  .81  11.62  .62  4.34  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 2151.840  3551.750  11.253  3563.003  308.00  8.56  1.14  3564.14  .00  4.34  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 247.000  .0050  .0033  .81  11.25  .62  4.33  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 2398.840  3552.990  10.875  3563.865  308.00  8.56  1.14  3565.00  .00  4.34  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 116.960  .0050  .0033  .38  .00  .62  4.35  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
 2515.800  3553.569  10.791  3564.360  308.00  8.56  1.14  3565.50  .00  4.34  6.00  6.000  6.000  .00  0  .0

 -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  -|-  |- 
 JUNCT STR   .0976  10.79  .62  .013  .00  .00  BOX 

 |  |  |  |  |  |  |  |  |  |  |  |  | 
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SkyV_South.OUT
  2515.810  3553.570    3.561  3557.131    308.00   26.07   10.55  3567.68     .00    3.97     2.50    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .010    .0976                                         .0409      .00     3.56    2.11    2.43    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2515.820  3553.571    3.561  3557.132    308.00   26.07   10.55  3567.68     .00    3.97     2.50    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC DROP                                                                                                             
  FILE: SkyV_South.WSW                        W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:27:36
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              South                                                                 
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2515.820  3553.571    6.357  3559.928    308.00   24.51    9.33  3569.26     .00    3.97      .00    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    38.460    .0517                                         .0460     1.77     6.36     .00    3.09    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2554.280  3555.560    7.988  3563.548    308.00   24.51    9.33  3572.88     .00    3.97      .00    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.220    .0517                                         .0460     1.57     7.99     .00    3.09    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2588.500  3557.330    8.257  3565.588    308.00   24.51    9.33  3574.92     .00    3.97      .00    4.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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V30-S.WSW
T1 Sky Vista Drive Improvements Phase I (62025-203)                                                     0                    
T2 Far Hills to Redpoint                                                                                  
T3 Lateral at V30-S                                                                                         
SO   1000.0003553.510  1                          3562.134                                          
R    1024.6603555.780  1      .013                                  .000  45.000 1                  
R    1066.6603556.620  1      .013                                  .000    .000 1                  
SH   1066.6603556.620  1                          3556.620                                          
CD   1  4   1    .000   2.500     .000  .000  .000   .00                                            
Q            49.000   .0
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V30-S.EDT
 FILE: V30-S.WSW                             W S P G W  - EDIT LISTING - Version 14.10               Date: 4- 3-2019  Time: 1:46:24
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    4      1             2.500
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Sky Vista Drive Improvements Phase I (62025-203)                          
 HEADING LINE NO 2 IS -
                               Far Hills to Redpoint                                                     
 HEADING LINE NO 3 IS -
                               Lateral at V30-S                                                          
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1000.000 3553.510    1                                       3562.134
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1024.660 3555.780    1               .013                          .000     .000    45.000     1
  ELEMENT NO   3 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1066.660 3556.620    1               .013                          .000     .000      .000     1
  ELEMENT NO   4 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1066.660 3556.620    1                                     3556.620

Page 1



V30-S.OUT
  FILE: V30-S.WSW                             W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:46:28
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              Lateral at V30-S                                                      
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1000.000  3553.510    8.624  3562.134     49.00    9.98    1.55  3563.68     .00    2.29      .00    2.500     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    24.660    .0921                                         .0143      .35     8.62     .00    1.09    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1024.660  3555.780    7.013  3562.793     49.00    9.98    1.55  3564.34     .00    2.29      .00    2.500     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    42.000    .0200                                         .0143      .60     7.01     .00    1.76    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1066.660  3556.620    6.850  3563.470     49.00    9.98    1.55  3565.02     .00    2.29      .00    2.500     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 

Page 1



V30-U.WSW
T1 Sky Vista Drive Improvements Phase I (62025-203)                                                     0                    
T2 Far Hills to Redpoint                                                                                  
T3 Lateral at V30-U                                                                                         
SO   1000.0003552.570  1                          3560.751                                          
R    1037.8203553.350  1      .013                                  .000  45.000 1                  
R    1065.8203553.630  1      .013                                  .000    .000 1                  
SH   1065.8203553.630  1                          3553.630                                          
CD   1  4   1    .000   2.000     .000  .000  .000   .00                                            
Q            20.000   .0
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V30-U.EDT
 FILE: V30-U.WSW                             W S P G W  - EDIT LISTING - Version 14.10               Date: 4- 3-2019  Time: 1:38:50
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    4      1             2.000
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Sky Vista Drive Improvements Phase I (62025-203)                          
 HEADING LINE NO 2 IS -
                               Far Hills to Redpoint                                                     
 HEADING LINE NO 3 IS -
                               Lateral at V30-U                                                          
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1000.000 3552.570    1                                       3560.751
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1037.820 3553.350    1               .013                          .000     .000    45.000     1
  ELEMENT NO   3 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1065.820 3553.630    1               .013                          .000     .000      .000     1
  ELEMENT NO   4 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1065.820 3553.630    1                                     3553.630

Page 1



V30-U.OUT
  FILE: V30-U.WSW                             W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:38:56
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              Lateral at V30-U                                                      
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1000.000  3552.570    8.181  3560.751     20.00    6.37     .63  3561.38     .00    1.61      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.820    .0206                                         .0078      .30     8.18     .00    1.13    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1037.820  3553.350    7.821  3561.171     20.00    6.37     .63  3561.80     .00    1.61      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    28.000    .0100                                         .0078      .22     7.82     .00    1.46    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1065.820  3553.630    7.792  3561.422     20.00    6.37     .63  3562.05     .00    1.61      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 

Page 1



V30-W.WSW
T1 Sky Vista Drive Improvements Phase I (62025-203)                                                     0                    
T2 Far Hills to Redpoint                                                                                  
T3 Lateral at V30-W                                                                                         
SO   1000.0003546.910  1                          3557.555                                          
R    1050.6003551.920  1      .013                                  .000  45.000 1                  
R    1092.6003552.760  1      .013                                  .000    .000 1                  
SH   1092.6003552.760  1                          3552.760                                          
CD   1  4   1    .000   2.000     .000  .000  .000   .00                                            
Q            25.000   .0
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V30-W.EDT
 FILE: V30-W.WSW                             W S P G W  - EDIT LISTING - Version 14.10               Date: 4- 3-2019  Time: 1:31:36
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      1    4      1             2.000
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               Sky Vista Drive Improvements Phase I (62025-203)                          
 HEADING LINE NO 2 IS -
                               Far Hills to Redpoint                                                     
 HEADING LINE NO 3 IS -
                               Lateral at V30-W                                                          
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1000.000 3546.910    1                                       3557.555
  ELEMENT NO   2 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1050.600 3551.920    1               .013                          .000     .000    45.000     1
  ELEMENT NO   3 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1092.600 3552.760    1               .013                          .000     .000      .000     1
  ELEMENT NO   4 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1092.600 3552.760    1                                     3552.760

Page 1



V30-W.OUT
  FILE: V30-W.WSW                             W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1
                                Program Package Serial Number: 3074                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 4- 3-2019  Time: 1:31:39
                          Sky Vista Drive Improvements Phase I (62025-203)                          
                            Far Hills to Redpoint                                                   
                              Lateral at V30-W                                                      
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1000.000  3546.910   10.645  3557.555     25.00    7.96     .98  3558.54     .00    1.76      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    50.600    .0990                                         .0122      .62    10.65     .00     .82    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1050.600  3551.920    6.448  3558.368     25.00    7.96     .98  3559.35     .00    1.76      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    42.000    .0200                                         .0122      .51     6.45     .00    1.33    .013       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1092.600  3552.760    6.170  3558.930     25.00    7.96     .98  3559.91     .00    1.76      .00    2.000     .000   .00   1   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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CITY OF LAS VEGAS 
INTER-OFFICE MEMORANDUM 

DATE: 
 
March 12, 2019 

TO: FROM: 
Land Development Services Albert Sung, P.E. 
Department of Building & Safety Flood Control Project Engineer 
 Department of Public Works 
SUBJECT: Drainage Study for: COPIES TO: 
Summerlin West Village 21 – Redpoint Drive Improvements 

(Desert Foothills Drive to Fox Hill Drive) 
GCW Inc. 

Cross Streets: Desert Foothill Drive and Far Hill Drive Howard Hughes Company, LLC 
File Number: F:\Depot\DSMemos\DS5088B.doc Bart Anderson, P.E., DevCo 
Parcel Number: 137-26-101-001; 137-22-101-001  
Zoning Action: FMP-74490  
FEMA Flood Zone YES  NO X  
Proposed Storm Drain YES X NO   

 
HISTORY DATE 

RECEIVED 
DATE 

REVIEWED 
COMMENTS REVIEW 

FEES 
FEES PAID 

Payment Trn # 
1st Submittal 1/17/2019 2/7/2019 Not Approved $400.00 502418: $400 
2nd Submittal 2/26/2019 3/12/2019 See Comments Below $400.00 503373: $400 

   TOTAL FEES (LDDRS): $800.00 ---- 
 

REMARKS: 

The Drainage Study for the subject project has been reviewed and: 

X is approved subject to conformance to all City standards and the following conditions: 

 must be resubmitted or supplemented including the following: 

 is conditionally approved subject to Clark County Regional Flood Control District 
concurrence. 

 is conditionally approved subject to Clark County Public Works Department 
concurrence. 

 

1. The project proposed to construct temporary drainage facilities including drainage berms/swales in 
various locations for the interim protection of the proposed segment of Redpoint Drive. Prior to the 
final plans approval, the developer must complete a Maintenance & Liability Agreement for the 
interim drainage improvements and post a minimum maintenance bond of $50,000 or 50-percent of 
the construction cost for the improvements, whichever is greater. The engineer must submit an 
estimate of the quantities for constructing the facilities and an exhibit that adequately shows the 
location and limits of the drainage facilities to City Flood Control for approval. Once the drainage 
study is conditionally approved, the engineer/developer should contact the City’s Land Development 
Section (702-229-6371) to begin the agreement process. 

In order for the maintenance bond to be released in the future, a drainage update/letter will be 
required to justify that the berm/swale are no longer necessary and can be removed. 

2. The subject drainage study is premised on the fully developed (ie constructed) Desert Foothills Drive 
(Far Hills to Redpoint). The subject improvement plans will not be approved prior to the buildout of 
Desert Foothills Drive (Far Hills to Redpoint) and the associated facilities. 

 



 2

3. The flow in the storm drain exceeds the maximum velocity allowed (25 fps) per the CCRFCD 
Hydrologic & Hydraulic Design Manual. The Engineer must provide a detail showing additional 
sacrificial concrete (1-inch minimum) on the plans. A Special Construction Note must be added to 
the Grading Plans and the Plan and Profile Sheet that calls out the special construction requirement 
for the additional sacrificial concrete. 

 

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the approved 
drainage study and attached preliminary grading plan which affect drainage must be addressed in 
a Drainage Study Update and accepted by the City of Las Vegas Flood Control Section.  
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year.  If the 
proposed construction has not been completed in that time period, the City of Las Vegas reserves 
the right to require additional conditions and/or submission and acceptance of a complete 
drainage study update prior to further construction of a project. 

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a 
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent" 
to discharge that certifies a stormwater pollution prevention plan has been developed and is 
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000.  A phased 
construction unit in a contiguous subdivision is considered under construction until all stripped 
or disturbed surface areas have been covered by paving, building construction or planting.  For 
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or 
call (775) 687-9429. 

 

END OF REMARKS T/R/S: T20S/R59E/26 
WSP/AYS AREA K-26 
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NOTE:   *  REFERENCED FROM THE RESERVOIR STUDY
             **   REFERENCED FROM THE V23B SKY VISTA STUDY
            ***    REFERENECED FROM THE V21 REDPOINT STUDY

Cross Section Slope 
(%) Q100 (cfs) Depth (ft) / 

HW Elevation
Velocity 

(ft/s) D*V NOTE
A 0.5 7.0 0.49 2.13 1.0 Half Street
B 1.8 8.0 0.43 3.59 1.5 Half Street

100-YEAR STREET FLOW CHARACTERISTICS

BASIN ID Q100 (cfs)
ES1 42

RES4 7
H 48

CR 308
V30-U 20
V30-W 25
V30-S 49

ULTMATE CONDITION FLOW SUMMARY
* Referenced from the Master Drainage Study for Village 25

12.02
6.84

-
4.7

Area (acres)
10.2

12.1
1.6




































































