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II. GRADING PLAN INFORMATION 

Yes No  

  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. 

  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. 

  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. 

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

  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.) 

  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. 

  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  

  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. 

  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. 

  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. 

  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. 

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

Yes No  
  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. 

  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. 
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I. INTRODUCTION 
 

A. STUDY OVERVIEW AND PURPOSE 
 
The Howard Hughes Company is proposing to construct Kindle Rise Way between Kettle 
Bend Road and Desert Foothills Drive. The proposed project will include approximately 
750-linear feet of roadway improvements and flood protection infrastructure. This 
Technical Drainage Study for Summerlin Village 22 Kindle Rise Way – Kettle Bend Road to 
Desert Foothills Drive serves to analyze the drainage conditions for the proposed 
improvements and to determine adequate flood protection for the project. The 
methodology presented in this study is in accordance with the criteria set forth in the Clark 
County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design 
Manual (HCDDM) (Hereinafter referred to as the Manual). 

 
B. LOCATION 

 
The site is located within a portion of Section 23, Township 20 South, Range 59 East, M.D.M, 
Clark County, Nevada. The project lies within Village 22 of the Summerlin West Planning 
Area (SWPA). Specifically, the site is located north of Sunset Run Drive and west of the I-215 
Western Beltway.  (Refer to Figure 1: Vicinity Map). 
 
C. DESCRIPTION 
 
The site slopes from the west to the east at approximately 6% and is presently bound by 
undeveloped land to the north, south, east, and west. (Refer to Figure 2: Site Description 
Map) 

 
D. FLOODPLAIN INFORMATION 

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

 

E. MASTER PLANNING INFORMATION 
 
The proposed site is delineated on the referenced Figures F-22 and W-4 from the 2018 
Clark County Regional Flood Control District (CCRFCD) Las Vegas Valley Flood Control 
Master Plan Update (MPU) (Refer to Figures 4A and 4B, MPU Facilities Map and MPU 
Hydrologic Map).  The referenced MPU facility map suggests that a portion of 2018 CCRFCD 
Facility APBE 0154 will be constructed with this project. APBE 0154 is described as an 8’x6’ 
RCB. 
 
Hydrologic patterns and drainage facilities within the SWPA were re-studied according to a 
revised land plan in the Update #2 to the Drainage Study for Summerlin West Planning Area 
Master Plan Update which was submitted to CLV on October 28, 2019 (hereinafter referred 
to as the Master Study). The Master Study reconfigured the overall CCRFCD conceptual 
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storm drain layout within the SWPA, and the information presented in the latest Master 
Study supersedes the information in the 2018 CCRFCD MPU. Facility 0154 was revised to an 
6’x10’ RCB to a 8’x8’ RCB in the latest Master Study. However, the facilities presented in the 
Overall Master Study were based on normal depth and conceptual information only, and 
this study provides a more detailed hydraulic analysis of the facility to determine the most 
appropriate facility size. Drainage patterns in this project are consistent with the Master 
Study and therefore the improvements proposed in this project will not adversely impact 
existing or proposed CCRFCD facilities. 

 

F. REFERENCED HYDROLOGY STUDIES 

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

• Drainage Study for Summerlin West Planning Area Master Plan Update (referred to as 
the Overall Master Study), approved by the City of Las Vegas (CLV) March 13, 2019 
(DS4926), Update #2 conditionally approved by CLV on January 21, 2020. 

• Update #2 Master Conceptual Drainage Study for Village 22 (referred to as the Village 
22 Master Study), conditionally approved by CLV on December 12, 2019 (DS5005) 

• Technical Drainage Study for Kettle Bend Road (Sunset Run Drive to Krestel Creek 
Road) (referred to as the Kettle Bend Study), originally submitted to CLV on October 
15, 2019 and currently under review (DS5204). 

• Technical Drainage Study for Summerlin Parkway Extension (referred to as the 
Summerlin Parkway Study), conditionally approved by CLV on July 18, 2019 
(DS5159). 

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

 

II. HYDROLOGIC ANALYSIS 
 

A. METHOD OF ANALYSIS 
 

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

B. RAINFALL CRITERIA 
 
The project site is outside in the McCarran Airport Rainfall Area as shown by Figure 513 of 
the Manual.  A precipitation coverage map for the existing and interim condition is provided 
in Appendix A (Refer to Figure 5B: Precipitation Map). The provided map depicts rainfall 
depths adjusted per the 2006 MPU Atlas 2. The calculated rainfall depths range between 
3.37-inches to 3.42-inches. For ultimate condition, rainfall depths have been referenced 
from the Master Study. Pertinent reference material has been included in Appendix D. 
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C. RUNOFF COMPUTATION 
 
The SCS Soil Survey of Las Vegas, Nevada, was used to identify soil types and their 
corresponding hydrologic soil groups. The land uses or land covers for onsite and offsite 
basins include Desert Shrub in Poor Condition and Impervious Paved Roads/Streets. For the 
given soil type and land use, CN values were determined from using the appropriate 
columns of Table 602 of the Manual. Soil information and CN calculations for existing 
condition basins have been included in Appendix B.  
 
The lag times quantify how long before basins are contributing to flow at the outlet and is a 
representative scale of an individual basin that were determined using Standard Form 4.  
Velocities used in Standard Form 4 have been calculated using the equation V = CS1/2 from 
the Manual.  The coefficient C = 14.8 represents wide channel flow with D = 0.25 and n = 
0.04 for undeveloped conditions.  The coefficient C = 29.4 represents wide channel flow 
with D = 0.7 and n = 0.04 for undeveloped conditions.  The coefficient C = 20.2 represents 
street flow with n = 0.016 and a depth in the gutter of 0.3 feet for developed conditions.  The 
coefficient C = 30.6 represents curb height street flow for developed conditions.   
 
Travel Time velocities have been calculated based on the equation V = CS1/2 from section 
602.1 of the Manual. For basins analyzed in this study, the first 500 feet of the Travel Time 
Length uses the V1 set of C coefficients from the Manual and the remaining Travel Time 
Length uses the larger V2 set of coefficients.  The Standard Form 4 computes the Travel 
Time separately for the V1 and V2 portions of the basin and adds them together to give the 
total Travel Time for the basin. Based on the hydrologic properties and land usages of the 
basins within this study, we feel that the 500-foot break point provides a conservative but 
representative assumption to where enough flow can be generated within the basin to 
warrant the use of the higher velocity coefficients.  In summary,  

 

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

 
D. PEAK FLOWS 
 
The following table summarizes the peak flow generated by each offsite and onsite basin for 
the listed conditions.  A discussion of each drainage condition may be found in the following 
section of this report. 
 

TABLE 1 
INTERIM CONDITION HEC-1 SUMMARY TABLE 

BASIN ID 
(CONTRIBUTING BASINS) 

AREA 
(ac) 

Q100  
(CFS) 

OFF1 29.37 42 

STF2* 1.21 5 

OFF2 170.46 201 

REF** - 461 

COFF2 (OFF2+ REF**) - 662 

*Referenced from  V22 MCDS by VTN (DS# 5005) 

** Referenced from Kettle Ridge Drive TDS by Atkins 
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TABLE 2 
ULTIMATE CONDITION 

HEC-1 SUMMARY TABLE 

BASIN ID AREA (ac) Q100 

STF2* 1.21 5 

*Referenced from V22 MCDS by VTN (DS# 5005) 

 
 

III. ONSITE & OFFSITE BASIN ANALYSIS 
 

A. EXISTING CONDITION ANALYSIS 
 

Presently, the existing site slopes from east to west and storm flow is conveyed as 
sheet flow easterly to the 215 Western Beltway Channel. Kettle Bend Road 
improvements will be constructed prior to or concurrently with this project. An 
existing upstream channel along the former Desert Foothills Drive alignment directs 
flow generated upstream of the project northerly away from the project. The 
Summerlin Parkway Extension study analyzed the existing channels to the west and 
verified flow will be contained within the channels. It is assumed that the 
downstream The Overall and Village 22 Master Studies defined the flow patterns 
within the Summerlin West Planning Area and verified the permitted discharge flow 
rates for the project, and therefore a site-specific existing condition hydrologic 
analysis is not required. 
 

B. INTERIM CONDITION ANALYSIS 
 
(Refer to Figure 7: Interim Condition Basin Map in Appendix A.) 
 
Interim Condition assumes that the proposed Kindle Rise Way improvements and 
the referenced Kettle Bend Road improvements are fully constructed. The 
referenced Kettle Bend Road project included the construction of a temporary 
channel to divert 461-cfs of offsite flow away from the Gowan System and towards 
the Beltway Channel System. The diversion is intended to allocate additional 
capacity to the Gowan System to allow the development of a portion of Village 22 
prior to the construction of the Grand Park Detention Basin (GPDB). 
 
The existing Kettle Bend Road channel directed flow to the 8x8 RCB in Kindle Rise 
Way. Since Kindle Rise Way is being extended with this project, the existing channel 
will be filled, and a replacement channel will be constructed upstream to direct the 
offsite flow to the new storm drain inlet location. This will allow flow patterns to 
remain consistent with existing condition and will ensure that portions of Village 22 
may still be constructed prior to the completion of the GPDB. 
 
1. OFFSITE DRAINAGE BASIN DESCRIPTION 

 
An existing channel along the former Desert Foothills Drive alignment conveys flows 
northerly through the project between the roadway and the storm drain sump inlet. 
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Offsite basin OFF1 was delineated to determine the flow being conveyed by the 
offsite channel. Flow in the channel will pass the through the project, and eventually 
leave the channel and flow easterly towards Kettle Bend Road. The flow from OFF1 
(42 cfs) will be collected by an existing 30” RCP which was designed to accept 36 cfs 
in the ultimate condition. The existing 30” RCP and the storm drain system in Kettle 
Bend has been modeled to show that the additional 6 cfs will not adversely impact 
the stub (refer to WSPG model KBQR.wsw). The storm drain in Kettle Bend Road is 
expected to convey up to 127 cfs downstream in the ultimate condition. The interim 
condition flow in the Kettle Bend storm drain system including the additional 6 cfs 
is less than anticipated ultimate condition flow of 127 cfs, therefore the downstream 
facilities will not be adversely impacted. Hydraulic calculations have been included 
in Appendix C. 
 
Basin OFF2 was delineated to quantify the flow rate impacting the proposed interim 
channel in additional to the 461 cfs of flow impacting the channel from the north. 
The total flow of 662-cfs given by COFF3 (OFF3+461 cfs) is conveyed by the channel 
and enters the proposed 6’x7’ RCB storm drain. 
 
2. ONSITE DRAINAGE BASIN DESCRIPTION 

 
The interim condition onsite basin STF2 has been referenced from the Village 22 
Master Study and is consistent with Ultimate Condition.  A total of 5 cfs (STF2) is 
generated by the proposed street and will be collected by onsite drop inlets and 
conveyed to Kettle Bend Road. 
 

 

C. ULTIMATE CONDITION ANALYSIS 
 

(Refer to Figure 8: Ultimate Condition Drainage Map) 
 
Ultimate condition assumes that the proposed improvements and offsite areas are 
fully developed. Onsite drainage patterns are consistent with the referenced Village 
22 Master Study. Offsite drainage patterns are consistent with the Overall Master 
Study. Hydrologic calculations have been included in Appendix B. Pertinent 
reference material is included in Appendix D. 
 

1. OFFSITE DRAINAGE BASIN DESCRIPTION 
 

The proposed RCB within Kindle Rise is a CCRFCD facility, therefore the Overall 
Mater Study has been referenced for flow conveyed by the facility in Ultimate 
Condition. The Overall Master Study states that 548-cfs of offsite tributary flow 
enters the storm drain from upstream in the ultimate condition, which is less than 
interim condition. No additional offsite flow enters the site. 
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2. ONSITE DRAINAGE BASIN DESCRIPTION 

 
The ultimate condition onsite basin STF2 is consistent with the interim condition 
and has been referenced from the Village 22 Master Study.  
 

IV. INTERIM CHANNEL 
 
As discussed in Section III.B of this report, a temporary channel intended to replace the 
channel constructed Kettle Bend Road will be constructed with this project. The channel 
will divert offsite flow to the proposed 6’x7’ RCB in Kindle Rise Way and will allow the 
development of several parcels within Village 22 prior to the construction of the detention 
basin. A normal depth calculation for the channel is provided in Appendix C. The following 
table summarizes the hydraulic parameters of the interim channel. 
 

TABLE 3 
INTERIM CONDITION SWALE SUMMARY TABLE 

Swale 
Q100 
(cfs) 

Slope 
Normal 
Depth 

(ft) 

Freeboard 
Req'd (ft) 

Total 
Depth 

(ft) 

Velocity 
(ft/s) 

Riprap 
Side 

Slopes 

SW1 (OFF4, REF**) 662 1.00% 4.65 1.38 6.03 7.52 8" 3:1/3:1 

** Referenced from Kettle Ridge Drive TDS by Atkins 

 
Based on the results above, the proposed offsite grading will consist of a D50=8” riprap 
lined trapezoidal channels. The proposed offsite channels will have a minimum of 1-foot of 
freeboard above the calculated water surface elevation. Riprap and freeboard calculations 
have been included in Appendix C. 

 
V. STREET FLOW 

 
A street hydraulic analysis has been provided to determine the normal depth and velocity of 
the anticipated storm flows within the proposed street. No parcel flows will be discharged 
into Summerlin streets as surface flow. In addition, it is assumed that no surface flows will 
enter the proposed street in any condition.  
 
The results of the street flow analysis are summarized in Table 6. Refer to Figure 8 for the 
location of the cross section used in the analysis. Street hydraulic calculations are included 
in Appendix C. 

 
TABLE 4 

ULTIMATE CONDITION STREET FLOW ANALYSIS SUMMARY 

Street 
Section 

Q100 
(cfs) 

Slope 
Velocity 

(ft/s) 
Depth 

(ft) 
 V x D 

Tributary 
Basin 

ST1 MAX 5 9.13% 4.20 0.24 1.01 STF2* 

ST1 MIN 5 1.45% 2.09 0.29 0.61 STF2* 

*Referenced from SWPA MPU by VTN (DS# 4926) 
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The product V x D has been calculated for each section to show that the flow within the 
drive aisles meets the Manual requirement. The manual requires the V x D to be less than 6 
in the 10-year storm event and less than 8 in the 100-year storm event. The results show 
that the V x D requirements for both the 10-year and 100-year events have been met. 
Additionally, all flow depths are contained below top of curb as required by Summerlin 
criteria. 
 

   

VI. STORM DRAIN FACILITES 
 

A. CLARK COUNTY REGIONAL FLOOD CONTROL STORM DRAIN 
 

The storm drain mainline proposed with this project is a CCRFCD facility and consists of a 
6’x7’ RCB that transitions to an 8’x8’ RCB and discharges into the existing 8’x8’ RCB in Kettle 
Bend Road. The mainline has been modeled in WSPG for both the 100-year interim and 
ultimate condition storm events. The model also includes the existing downstream storm 
drain in Kettle Bend Road extending from Kindle Rise Way to Sunset Run Drive.  
 
The interim and ultimate condition flow rates within the proposed Kindle Rise storm drain 
are 662-cfs and 548-cfs, respectively. The interim condition flow rate is within the 
allowable 701-cfs established in the Kettle Bend Study, therefore the flow discharged by this 
project to Kettle Bend Road will not adversely impact downstream facilities or properties.  
 
According to the Master Study, the existing 8’x8’ RCB storm drain in Kettle Bend Road will 
convey up to 763 cfs in the Ultimate Condition (refer to Facility SD-F3 on Figure A.6.5), 
which is 215 cfs greater than the 548-cfs conveyed by the Kindle Rise storm drain SD-F2. 
The difference in flow between the two storm drain segments is due to incoming lateral 
flows in Kettle Bend Road. To simplify the modeling, the total difference of 215 cfs has been 
modeled at the junction immediately downstream of the Kettle Bend Road and Kindle Rise 
Way intersection. Because this lateral is upstream of all other incoming lateral flows, this 
method of modeling is considered conservative. The incoming lateral flow from the drop 
inlet in Kindle Rise has not been modeled because it is less than 10% of the mainline flow 
(2.5-cfs).  
 
According to the Kettle Bend Study, an interim offsite flow rate of 66 cfs (Basin OFF1) will 
enter the storm drain in Kettle Bend by 3 lateral junctions. Similar to the method used to 
model the Kettle Bend storm drain in ultimate condition, the interim junction flow of 66-cfs 
has been added to the most upstream junction for modeling purposes. 

 
Concrete with strength of 7000 psi as well as an additional 1-inch sacrificial concrete on the 
invert slab will be used for storm drain where velocities exceed 25 feet per second. This 
requirement is consistent with the approved methodology presented in the Village 22 
Master Study. The segments of storm drain requiring the high strength and sacrificial 
concrete have been labeled on the plans between Station 11+22.50 and 16+07.72. 
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VII. CONCLUSIONS 

 
This Technical Drainage Study for Summerlin West Village 22 Kindle Rise Way – Kettle Bend 
Road to Desert Foothills Drive has been developed in accordance with Criteria established in 
the Manual. The proposed development does not adversely impact any proposed or existing 
Clark County Regional Flood Control District Master Plan Update facilities.   

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

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark 
County
Survey Area Data: Version 14, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 6, 2016—Sep 1, 
2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

152 Cave gravelly fine sandy loam, 
0 to 4 percent slopes

1.5 2.4%

155 Cave gravelly fine sandy loam, 
4 to 15 percent slopes

34.2 55.8%

502 Canutio-Cave gravelly fine 
sandy loams, 2 to 8 percent 
slopes

25.6 41.8%

Totals for Area of Interest 61.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 

Custom Soil Resource Report
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landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Las Vegas Valley Area, Nevada, Part of Clark County

152—Cave gravelly fine sandy loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hr9v
Elevation: 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Cave and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 12 inches: gravelly fine sandy loam
H2 - 12 to 36 inches: indurated
H3 - 36 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Custom Soil Resource Report
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155—Cave gravelly fine sandy loam, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: hr9w
Elevation: 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Cave and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 15 inches: gravelly fine sandy loam
H2 - 15 to 60 inches: indurated

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Custom Soil Resource Report
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502—Canutio-Cave gravelly fine sandy loams, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hrcf
Elevation: 1,700 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Canutio and similar soils: 55 percent
Cave and similar soils: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canutio

Setting
Landform: Inset fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 9 inches: gravelly fine sandy loam
H2 - 9 to 60 inches: stratified extremely gravelly loamy coarse sand to gravelly 

loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7c
Hydrologic Soil Group: A
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Custom Soil Resource Report
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Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 16 inches: gravelly fine sandy loam
H2 - 16 to 30 inches: indurated
H3 - 30 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)
Hydric soil rating: No

Minor Components

Arizo
Percent of map unit: 5 percent
Landform: Channels
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: VALLEY WASH (R030XB028NV)
Hydric soil rating: No

Custom Soil Resource Report
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CURVE NUMBERS FOR SOILS

Soil # 155- Cave gravelly fine sandy loam, 4 to 15 percent slopes

Soil  Percent Group Existing1 Impervious2

Cave 100% D 88 98

Total 100% 88 98

Soil # 156 Vace - Wechech association
Soil  Percent Group Existing1 Impervious2

Vace and Similar 45% D 88 98
Wechech and Similar 25% D 88 98

Wechech, steep, and similar 15% D 88 98
Weiser 8% B 77 98
Irongold 4% D 88 98

Commski 2% B 77 98
Threelakes 1% A 63 98

Total 100% 87 98

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

Soil  Percent Group Existing1 Impervious2

Dalian 100% A 63 98

Total 100% 63 98

Soil #502 Canutio- Cave gravelly fine sandy loams, 2 to 8 percent slopes

Soil  Percent Group Existing1 Impervious2

Canutio 55% A 63 98
Cave 40% D 88 98
Arizo 5% A 63 98

Total 100% 73 98

Notes:
1- Referenced from Table 602 (4 of 4), Desert Shrub, Poor Condition
2- Referenced from Table 602 (1 of 4), Impervious Paved Streets and Roads

Curve Number Calculations for Basins
Basin Type Soil Existing1 Impervious2 CN Value

155 33% 100%
156 23% 100%
502 44% 100%
155 27% 100%
156 9% 100%
191 2% 100%
502 62% 100%

OFF2 78.1

UNDEVELOPED BASINS

OFF1 75.7



LAG TIME CALCULATIONS 



DEVELOPMENT: Kindle Rise Way
W.O. # 7861-MISC-15 CALCULATED BY: RBR

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

Length High Elev Low Elev Slope V1 V2

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

OFF1 2980 3396 3324 0.024 14.8 2.3 29.4 4.6

OFF2 9960 3956 3375 0.058 14.8 3.6 29.4 7.1

UNDEVELOPED BASINS

C2Basin C1

TRAVEL TIME CALCULATIONS

First 500 feet Remaining Travel Distance

Non-urban Urbanized

C1 applies to the first 500 feet of travel distance                                      
C2 applies to the remaining travel distance

2
1

CSVelocity 

2/3/2020 File: Hydrology Calcs Revised .xls  Tab: TRAVEL TIME CALCS Page 1 of 1



STANDARD FORM 4

DEVELOPMENT: Kindle Rise Way

CONDITION: Interim

W.O. # 7861-MISC-15 RBR

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

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

DESIG. Cn K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE V1 V2 Tt TOTAL Tc TLAG
Ac. Mi^2 Ft % Min. Ft. % fps fps Min. LENGTH Min. Min. Hr.

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

OFF1 75.7 0.609 29.37 0.0459 494 6.1 10.75 2980 2.4 2.3 4.6 12.67 3474 29.30 23.42 0.234

OFF2 78.1 0.641 170.46 0.2663 500 1.2 17.30 9960 5.8 3.6 7.1 24.54 10460 68.11 41.84 0.418

Urban

UNDEVELOPED BASINS

 

CALCULATED BY:

V1 applies to the first 500 feet of travel distance                                      
V2 applies to the remaining travel distance

Non-Urban:

T
k L

S
i 

18 11 1 2

1 3

. ( . ) /

/

k Cn 00132 039. .

T
L

V
t 

60

tic TTT 
2

1
8.141 SV  2

1
4.292 SV  2

1
2.201 SV  2

1
6.302 SV 

2/3/2020 File: Hydrology Calcs Revised .xls  Tab: SF 4 Page 1 of 1



INTERIM CONDITION 

HEC-1 ANALYSIS 

 



1*****************************************                                                   ***************************************
 *                                       *                                                   *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   03FEB20  TIME  11:02:14   *                                                   *           (916) 756-1104            *
 *                                       *                                                   *                                     *
 *****************************************                                                   ***************************************

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

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

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

1                                                       HEC-1 INPUT                                             PAGE  1

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

                          *DIAGRAM                                                                        
 *** FREE ***
              1           ID    INTERIM CONDITION HYDROLOGIC MODEL                                          
              2           ID    INPUT FILE DATE = DECEMBER 18, 2019                                         
              3           ID    DESIGN STORM = 100-YEAR 6-HR STORM                                          
              4           ID    STORM DISTRIBUTION = SDN #3                                                 
              5           ID    MODELED BY VTN (RBR)                                                        
              6           ID                                                                                
              7           ID    *********************************************************                   
              8           ID    * SUMMERLIN WEST VILLAGE 22                             *                   
              9           ID    * KINDLE RISE WAY                                       *                   
             10           ID    *********************************************************                   
             11           ID                                                                                
             12           ID                                                                                
             13           ID                                                                                
             14           ID   10YR AND 100YR STORM EVENT FOR 6 HOUR STORM                                  
             15           IT       5       0       0     300                                                
             16           IN       5       0       0                                                        
             17           IO       5       0       0                                                        
             18           JR    PREC    1.00                                                                
                          *                                                                               
 
             19           KK    OFF1                                                                        
             20           KM   OFFSITE BASIN                                                                
             21           BA  0.0459                                                                        
             22           PB    3.37                                                                        
             23           PC       0    0.02   0.057    0.07   0.087   0.108   0.124    0.13    0.13   0.130
             24           PC    0.13    0.13    0.13   0.133    0.14   0.142   0.148   0.158   0.172   0.181
             25           PC    0.19   0.197   0.199     0.2   0.201   0.204   0.214   0.229   0.241   0.249
             26           PC   0.251   0.256    0.27   0.278   0.281   0.283   0.295   0.322   0.352   0.409
             27           PC   0.499    0.59    0.71   0.744   0.781   0.812   0.819   0.835   0.851   0.856
             28           PC    0.86   0.868   0.876   0.888    0.91   0.926   0.937    0.95    0.97   0.976
             29           PC   0.982   0.985   0.987   0.989    0.99   0.993   0.993   0.994   0.995   0.998
             30           PC   0.998   0.999       1                                                        
             31           LS       0    75.7                                                                
             32           UD   0.234                                                                        
                          *                                                                               
 
             33           KK    OFF2                                                                        
             34           KM   OFFSITE BASIN                                                                
             35           BA  0.2663                                                                        
             36           PB    3.34                                                                        
             37           LS       0    78.1                                                                
             38           UD   0.418                                                                        
             39           ZZ                                                                                
1
                 SCHEMATIC DIAGRAM OF STREAM NETWORK
 INPUT
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW

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

    19        OFF1



                 .
                 .
    33           .        OFF2

 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************                                                   ***************************************
 *                                       *                                                   *                                     *
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     *
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    *
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          *
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       *
 *  RUN DATE   03FEB20  TIME  11:02:14   *                                                   *           (916) 756-1104            *
 *                                       *                                                   *                                     *
 *****************************************                                                   ***************************************

                             INTERIM CONDITION HYDROLOGIC MODEL                                          
                             INPUT FILE DATE = DECEMBER 18, 2019                                         
                             DESIGN STORM = 100-YEAR 6-HR STORM                                          
                             STORM DISTRIBUTION = SDN #3                                                 
                             MODELED BY VTN (RBR)                                                        
                                                                                                         
                             *********************************************************                   
                             * SUMMERLIN WEST VILLAGE 22                             *                   
                             * KINDLE RISE WAY                                       *                   
                             *********************************************************                   
                                                                                                         
                                                                                                         
                                                                                                         
                            10YR AND 100YR STORM EVENT FOR 6 HOUR STORM                                  

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

      IT          HYDROGRAPH TIME DATA
                         NMIN           5  MINUTES IN COMPUTATION INTERVAL
                        IDATE      1    0  STARTING DATE
                        ITIME        0000  STARTING TIME
                           NQ         300  NUMBER OF HYDROGRAPH ORDINATES
                       NDDATE      2    0  ENDING DATE
                       NDTIME        0055  ENDING TIME
                       ICENT           19  CENTURY MARK

                    COMPUTATION INTERVAL     .08 HOURS
                         TOTAL TIME BASE   24.92 HOURS

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

      JP          MULTI-PLAN OPTION
                        NPLAN           1  NUMBER OF PLANS

      JR          MULTI-RATIO OPTION
                      RATIOS OF PRECIPITATION
                     1.00
1

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

                                                           RATIOS APPLIED TO PRECIPITATION
 OPERATION       STATION     AREA    PLAN            RATIO 1
                                                        1.00

 HYDROGRAPH AT
+                   OFF1       .05     1   FLOW          42.
                                           TIME         3.67

 HYDROGRAPH AT
+                   OFF2       .27     1   FLOW         201.
                                           TIME         3.92

 *** NORMAL END OF HEC-1 ***
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INTERIM CHANNEL 

NORMAL DEPTH CALCULATIONS



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.037

Channel Slope 1.00000 %

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 5.00 ft

Discharge 662.00 ft³/s

Results

Normal Depth 4.65 ft

Flow Area 88.08 ft²

Wetted Perimeter 34.40 ft

Hydraulic Radius 2.56 ft

Top Width 32.89 ft

Critical Depth 4.22 ft

Critical Slope 0.01568 ft/ft

Velocity 7.52 ft/s

Velocity Head 0.88 ft

Specific Energy 5.53 ft

Froude Number 0.81

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.65 ft

Critical Depth 4.22 ft

Channel Slope 1.00000 %

Worksheet for SW1- INT
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GVF Output Data

Critical Slope 0.01568 ft/ft

Messages

Notes

Q100= 739 cfs (REF** + OFF2)
n=0.040 for 12" riprap

Worksheet for SW1- INT
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.037

Channel Slope 1.00000 %

Normal Depth 4.65 ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 5.00 ft

Discharge 662.00 ft³/s

Cross Section Image

Cross Section for SW1- INT
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STREET NORMAL DEPTH CALCULATIONS 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 9.13000 %

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.58

0+04.00 0.50

0+04.50 0.50

0+04.50 0.00

0+06.00 0.13

0+06.00 0.17

0+20.50 0.29

0+35.00 0.17

0+35.00 0.13

0+36.50 0.00

0+36.50 0.50

0+37.00 0.50

0+41.00 0.58

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.58) (0+06.00, 0.13) 0.013

(0+06.00, 0.13) (0+35.00, 0.13) 0.016

(0+35.00, 0.13) (0+41.00, 0.58) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for ST1 MAX 41' ROW- ULT
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Results

Normal Depth 0.24 ft

Elevation Range 0.00 to 0.58 ft

Flow Area 1.19 ft²

Wetted Perimeter 21.38 ft

Hydraulic Radius 0.06 ft

Top Width 20.80 ft

Normal Depth 0.24 ft

Critical Depth 0.31 ft

Critical Slope 0.00805 ft/ft

Velocity 4.20 ft/s

Velocity Head 0.27 ft

Specific Energy 0.52 ft

Froude Number 3.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.24 ft

Critical Depth 0.31 ft

Channel Slope 9.13000 %

Critical Slope 0.00805 ft/ft
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 9.13000 %

Normal Depth 0.24 ft

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for ST1 MAX 41' ROW- ULT
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.45000 %

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.00 0.58

0+04.00 0.50

0+04.50 0.50

0+04.50 0.00

0+06.00 0.13

0+06.00 0.17

0+20.50 0.29

0+35.00 0.17

0+35.00 0.13

0+36.50 0.00

0+36.50 0.50

0+37.00 0.50

0+41.00 0.58

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.00, 0.58) (0+06.00, 0.13) 0.013

(0+06.00, 0.13) (0+35.00, 0.13) 0.016

(0+35.00, 0.13) (0+41.00, 0.58) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for ST1 MIN 41' ROW- ULT
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Results

Normal Depth 0.29 ft

Elevation Range 0.00 to 0.58 ft

Flow Area 2.40 ft²

Wetted Perimeter 32.52 ft

Hydraulic Radius 0.07 ft

Top Width 31.85 ft

Normal Depth 0.29 ft

Critical Depth 0.31 ft

Critical Slope 0.00821 ft/ft

Velocity 2.09 ft/s

Velocity Head 0.07 ft

Specific Energy 0.36 ft

Froude Number 1.34

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.29 ft

Critical Depth 0.31 ft

Channel Slope 1.45000 %

Critical Slope 0.00821 ft/ft

Worksheet for ST1 MIN 41' ROW- ULT
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.45000 %

Normal Depth 0.29 ft

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for ST1 MIN 41' ROW- ULT
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FREEBOARD  CALCULATIONS



DEVELOPMENT Kindle Rise Way (Kettle Bend to Desert Foothills)
W.O. # 7861-MISC-15 CALCULATED BY RBR

NOTES: Equations are referenced from pages 769 and 773 of the CCRFCD HC&DDM
             Minimum Freeboard is 1 ft.

 Section / Description
Super/Sub 
critical flow

Channel 
Velocity         

(fps)

Flow Depth    
(ft)

Freeboard 
Required         

(ft)

Required 
Channel Depth            

(ft)

Actual Channel 
Depth            

(ft)
SW1 SUB 7.52 4.65 1.38 6.03 10.00

FREEBOARD CALCULATIONS

EQUATIONS*

Where :Fb=Freeboard, sup=Super-critical, sub=Sub-critical, V = Velocity, D = Depth and g = 32.2

g

V
Fb

sub 22

1 2


3

1

sup
**025.01 DVFb 

2/4/2020 Page 1 of 1
File: Freeboard - FlowMaster

Tab: Freeboard



 

RIPRAP CALCULATIONS



DEVELOPMENT Kindle Rise (Kettle Bend to Desert Foothills)
Work Order # 7861-MISC-15 CALCULATED BY RBR

NOTES: Equations are referenced from pages 746 and 747 of the CCRFCD HC&DDM
Minimum rip rap size utilized is D50 = 0.5 ft

 Section 
Q100                

(cfs)
Max. Velocity 

(fps)
Slope                   
(ft/ft)

Specific 
Gravity

D50                

(ft)
n-value

Offsite Channel- INT 662 7.52 0.0100 2.65 0.5 0.035

RIP-RAP CALCULATIONS

EQUATIONS

Where : V = Velocity, in fps; d50 = Mean Rock Size, in feet; S = Channel Slope; & Ss = Specific Gravity

17.0

5.0
50 )1()(3

S

Sd
V s 

 6/1
50 )(0395.0 Dn 

2/4/2020 Page 1 of 1
File: rr-D50_nValue
Tab: Rip-Rap Calcs



DROP INLET CALCULATIONS



Project: Kindle Rise Way (Kettle Bend to Desert Foothills)
Work Order no.: 7861-MISC-15

Calculated By: RBR
Date: Dec-19

Inlet ID: SDDI#1
Drainage Condition: Ultimate 100-Year Storm

Flow Summary: STF2
Inlet Description: 5" Modified Type C

Input: Variable: Input:
Street Flow (cfs) Q 5.0
Longitudinal Slope (ft/ft) So 0.0145
Manning's Coefficient n 0.016
Street Flow Velocity (fps) V 2.09
Street Flow Depth (ft) D 0.29
Street Cross Slope (ft/ft) Sx 0.02
Grate Width (ft) W 1.5
Grate Depression (in) Dg 2

Length of Grate (ft) Lg 2.5

Length of Curb Opening (ft) Lc 5

Clogging Factor - Grate (%) CFg 50%

Clogging Factor - Curb (%) CFc 50%

Effective Grate Length (ft) Lge 1.25
Effective Curb Opening Lenth (ft) Lce 2.5

Output (Grate): Equation: Output (Grate):
Rf - Frontal Flow Factor 1-0.09*(V-Vx) if V>Vx; else 1 1.00

Vo - Splash Over Velocity (fps) p+q*Lge-r*Lge
2+sy*Lge

3; where p=0.30, q=4.85, 
r=1.31, sy=0.15 (vane grate)

4.61

E - grate Flow Ratio Qw/Qs 1.10

Qw - Frontal Flow (cfs) Q[1-(1-(W/T))2.67] 2.62

Qs - Side Flow (cfs) Q-Qw 2.38

T - Side Flow Spread (ft) (D-Dg)/Sx 6.17

Rs - Side Flow Factor 1/(1+(0.15*V1.8)/(Sx*Lge
2.3)) 0.06

Qgi - Intercepted Flow (cfs) (Rf*E+Rs*(1-E))*Q 5.0

Output (Curb): Equation: Output (Curb):
Se - Equivalent Cross Slope (ft/ft) Sx+Sg*E 0.14

Qsx - Remaining Flow After Grate 
Interception (cfs)

Q-Qgi 0.00

Sg - Gutter Cross Slope (ft/ft) Dg/W 0.11

Lt - Effective Interception Length (ft) 0.60*Qsx
0.42*So

0.30*[1/(n*Se)]
0.6 0.00

Qci - Intercepted Flow (cfs) (1-(1-Lce/Lt)
1.8)*Qsx or Qsx if Lt<Lce 0.0

Output (Combination): Equation: Output (Combination): 
Total Intercepted Flow (cfs) Intercepted (Grate) + Intercepted (Curb) 5.0
Bypass Flow (cfs) Street Flow - Total Intercepted Flow 0.0

Drop Inlet Interception

Equations referenced from CCRFCD HCDDM and FHWA HEC-22



WSPG 

INTERIM CONDITION 

MAINLINE MODEL 



T1 KINDLE RISE
T2 MAINLINE - INTERIM CONDITION
T3 KINDLE RISE TO EX SUNSET RUN
SO   1000.00 3309.53   3      .015                
R    1136.70 3310.04   3      .015                                 0.00    0.00  0
R    1173.70 3310.22   3      .015                                10.63    0.00  0
R    1207.70 3310.39   3      .015                                 2.88    0.00  0
R    1263.30 3310.67   3      .015                                 0.00    0.00  0
R    1336.40 3311.03   3      .015                                 0.00    0.00  0
R    1423.90 3311.47   3      .015                                 0.00    0.00  0
R    1560.70 3312.15   3      .015                                 0.00    0.00  0
R    1726.00 3312.98   3      .015                                 0.00    0.00  0
R    1795.10 3313.33   3      .015                                 0.00    0.00  0
R    1853.20 3313.62   3      .015                                 0.00    0.00  0
R    2086.00 3314.78   3      .015                                 0.00    0.00  0
R    2158.70 3315.14   3      .015                                 0.00    0.00  0
JX   2158.70 3315.14   3 1    .015    66.000         3315.65               45.0    .000
R    2394.80 3316.33   3      .015                                 0.00    0.00  0
R    2464.60 3316.68   3      .015                                 0.00    0.00  0
R    2468.60 3316.70   3      .015                                 0.00  -15.00  0
R    2472.60 3316.72   3      .015                                 0.00  -15.00  0
R    2509.60 3316.90   3      .015                                 0.00  -15.00  0
R    2513.60 3316.92   3      .015                                 0.00  -12.00  0
R    2517.60 3316.94   3      .015                                 0.00  -15.00  0
R    2545.90 3317.08   3      .015                                 0.00  -15.00  0
R    2631.10 3317.51   3      .015                                 0.00    0.00  0
R    2730.30 3319.78   3      .015                                 0.00    0.00  0
R    2760.30 3321.71   3      .015                                 0.00    0.00  0
TS   2867.50 3328.61   4      .015
R    2867.50 3328.61   4      .015                                 0.00    0.00  0
R    2928.10 3332.46   4      .015                                 0.00    2.00  0
R    3117.00 3344.62   4      .015                                 0.09    0.00  0
R    3381.30 3350.70   4      .015                                 0.00    0.00  0
SH   3381.30 3350.70   4      .015   
CD   1  4   0   0.00    2.50     0.00  0.00  0.00                             
CD   3  3   0   0.00    8.00     8.00  0.00  0.00
CD   4  3   0   0.00    7.00     6.00  0.00  0.00
Q           662.000   .0



  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    1
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38
                          KINDLE RISE                                                               
                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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  3309.530    6.359  3315.889    728.00   14.31    3.18  3319.07     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.634    .0037                                         .0056      .05     6.36    1.00    7.85    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1009.634  3309.566    6.670  3316.236    728.00   13.64    2.89  3319.13     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    40.605    .0037                                         .0050      .20     6.67     .93    7.85    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1050.239  3309.718    6.995  3316.713    728.00   13.01    2.63  3319.34     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    86.461    .0037                                         .0045      .39     7.00     .87    7.85    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1136.700  3310.040    7.288  3317.329    728.00   12.49    2.42  3319.75     .10    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.000    .0049                                         .0045      .17     7.39     .81    7.05    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1173.700  3310.220    7.249  3317.469    728.00   12.55    2.45  3319.92     .03    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.000    .0050                                         .0045      .15     7.28     .82    6.98    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1207.700  3310.390    7.205  3317.595    728.00   12.63    2.48  3320.07     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    55.600    .0050                                         .0046      .26     7.20     .83    6.95    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    2
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38
                          KINDLE RISE                                                               
                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1263.300  3310.670    7.137  3317.807    728.00   12.75    2.52  3320.33     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    73.100    .0049                                         .0047      .35     7.14     .84    7.02    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1336.400  3311.030    7.094  3318.124    728.00   12.83    2.56  3320.68     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    87.500    .0050                                         .0048      .42     7.09     .85    6.96    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1423.900  3311.470    7.034  3318.504    728.00   12.94    2.60  3321.10     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   136.800    .0050                                         .0049      .67     7.03     .86    6.99    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1560.700  3312.150    7.007  3319.157    728.00   12.99    2.62  3321.78     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   165.300    .0050                                         .0049      .82     7.01     .86    6.96    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1726.000  3312.980    6.974  3319.954    728.00   13.05    2.64  3322.60     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    69.100    .0051                                         .0050      .35     6.97     .87    6.94    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1795.100  3313.330    6.959  3320.289    728.00   13.08    2.66  3322.94     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    58.100    .0050                                         .0050      .29     6.96     .87    6.98    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1853.200  3313.620    6.966  3320.586    728.00   13.06    2.65  3323.24     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   232.800    .0050                                         .0050     1.16     6.97     .87    6.98    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2086.000  3314.780    6.983  3321.763    728.00   13.03    2.64  3324.40     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    72.700    .0049                                         .0050      .36     6.98     .87    7.00    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2158.700  3315.140    6.991  3322.131    728.00   13.02    2.63  3324.76     .00    6.36     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0030      .00    6.99     .87             .015       .00   .00  BOX    
  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    3
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38
                          KINDLE RISE                                                               



                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2158.700  3315.140    7.933  3323.073    662.00   10.43    1.69  3324.76     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   108.525    .0050                                         .0030      .33     7.93     .65    6.44    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2267.225  3315.687    7.564  3323.251    662.00   10.94    1.86  3325.11     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.587    .0050                                         .0034      .03     7.56     .70    6.44    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2275.812  3315.730    7.539  3323.270    662.00   10.98    1.87  3325.14     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2275.812  3315.730    4.633  3320.363    662.00   17.86    4.95  3325.32     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.359    .0050                                         .0119      .10     4.63    1.46    6.44    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2284.171  3315.772    4.588  3320.360    662.00   18.04    5.05  3325.41     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.363    .0050                                         .0128      .48     4.59    1.48    6.44    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2321.534  3315.961    4.374  3320.335    662.00   18.92    5.56  3325.89     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    36.961    .0050                                         .0146      .54     4.37    1.59    6.44    .015       .00   .00  BOX    
  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    4
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38
                          KINDLE RISE                                                               
                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2358.494  3316.147    4.171  3320.318    662.00   19.84    6.11  3326.43     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    36.306    .0050                                         .0165      .60     4.17    1.71    6.44    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2394.800  3316.330    3.977  3320.307    662.00   20.81    6.72  3327.03     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    35.298    .0050                                         .0188      .66     3.98    1.84    6.46    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2430.098  3316.507    3.792  3320.299    662.00   21.82    7.39  3327.69     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.502    .0050                                         .0213      .74     3.79    1.97    6.46    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2464.600  3316.680    3.616  3320.296    662.00   22.89    8.13  3328.43     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0229      .09     3.62    2.12    6.46    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2468.600  3316.700    3.595  3320.295    662.00   23.02    8.23  3328.52     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0232      .09     3.60    2.14    6.46    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2472.600  3316.720    3.575  3320.295    662.00   23.15    8.32  3328.61     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.088    .0049                                         .0236      .10     3.57    2.16    6.54    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2476.688  3316.740    3.554  3320.294    662.00   23.28    8.42  3328.71     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    32.912    .0049                                         .0254      .84     3.55    2.18    6.54    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2509.600  3316.900    3.389  3320.289    662.00   24.42    9.26  3329.55     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0273      .11     3.39    2.34    6.46    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2513.600  3316.920    3.369  3320.289    662.00   24.56    9.37  3329.66     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0277      .11     3.37    2.36    6.46    .015       .00   .00  BOX    
  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    5
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38
                          KINDLE RISE                                                               
                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2517.600  3316.940    3.349  3320.289    662.00   24.71    9.48  3329.77     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    28.300    .0050                                         .0297      .84     3.35    2.38    6.49    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2545.900  3317.080    3.210  3320.290    662.00   25.78   10.32  3330.61     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    26.189    .0050                                         .0332      .87     3.21    2.54    6.44    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2572.089  3317.212    3.083  3320.295    662.00   26.84   11.19  3331.48     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.041    .0050                                         .0375     1.13     3.08    2.69    6.44    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2602.130  3317.364    2.940  3320.303    662.00   28.15   12.30  3332.61     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    28.970    .0050                                         .0428     1.24     2.94    2.89    6.44    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2631.100  3317.510    2.803  3320.313    662.00   29.52   13.53  3333.85     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    13.797    .0229                                         .0465      .64     2.80    3.11    3.60    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2644.897  3317.826    2.766  3320.592    662.00   29.92   13.90  3334.49     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    45.318    .0229                                         .0507     2.30     2.77    3.17    3.60    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2690.216  3318.863    2.637  3321.500    662.00   31.38   15.29  3336.79     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    40.084    .0229                                         .0580     2.32     2.64    3.40    3.60    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2730.300  3319.780    2.515  3322.295    662.00   32.91   16.82  3339.11     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.000    .0643                                         .0616     1.85     2.51    3.66    2.48    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2760.300  3321.710    2.521  3324.231    662.00   32.83   16.73  3340.96     .00    5.97     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 TRANS STR   .0644                                          .0565     6.06    2.52    3.64             .015       .00   .00  BOX    
  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    6
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38
                          KINDLE RISE                                                               
                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2867.500  3328.610    3.545  3332.155    662.00   31.13   15.04  3347.20     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    60.600    .0635                                         .0495     3.00     3.54    2.91    3.28    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2928.100  3332.460    3.664  3336.124    662.00   30.11   14.08  3350.20     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    49.567    .0644                                         .0450     2.23     3.67    2.77    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2977.667  3335.651    3.818  3339.469    662.00   28.90   12.97  3352.44     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    40.964    .0644                                         .0401     1.64     3.82    2.61    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3018.631  3338.288    4.004  3342.292    662.00   27.55   11.79  3354.08     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.363    .0644                                         .0355     1.08     4.01    2.43    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3048.993  3340.242    4.200  3344.442    662.00   26.27   10.72  3355.16     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    23.360    .0644                                         .0314      .73     4.20    2.26    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3072.353  3341.746    4.405  3346.151    662.00   25.05    9.74  3355.89     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    18.367    .0644                                         .0279      .51     4.41    2.10    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3090.720  3342.928    4.620  3347.548    662.00   23.88    8.86  3356.41     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    14.611    .0644                                         .0247      .36     4.62    1.96    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3105.331  3343.869    4.845  3348.714    662.00   22.77    8.05  3356.77     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    11.669    .0644                                         .0219      .26     4.85    1.82    3.26    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3117.000  3344.620    5.082  3349.702    662.00   21.71    7.32  3357.02     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    94.885    .0230                                         .0198     1.88     5.08    1.70    4.86    .015       .00   .00  BOX    
  FILE: KR-INT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    7
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:23:38



                          KINDLE RISE                                                               
                            MAINLINE - INTERIM CONDITION                                            
                              KINDLE RISE TO EX SUNSET RUN                                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3211.885  3346.802    5.258  3352.061    662.00   20.98    6.84  3358.90     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    71.104    .0230                                         .0179     1.27     5.26    1.61    4.86    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3282.989  3348.438    5.515  3353.953    662.00   20.01    6.21  3360.17     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    41.569    .0230                                         .0159      .66     5.52    1.50    4.86    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3324.558  3349.395    5.784  3355.179    662.00   19.07    5.65  3360.83     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    26.074    .0230                                         .0141      .37     5.78    1.40    4.86    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3350.632  3349.994    6.067  3356.061    662.00   18.19    5.14  3361.20     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    16.389    .0230                                         .0126      .21     6.07    1.30    4.86    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3367.021  3350.371    6.363  3356.734    662.00   17.34    4.67  3361.40     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.656    .0230                                         .0112      .11     6.36    1.21    4.86    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3376.677  3350.594    6.673  3357.267    662.00   16.53    4.24  3361.51     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.623    .0230                                         .0100      .05     6.67    1.13    4.86    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3381.300  3350.700    7.000  3357.700    662.00   15.76    3.86  3361.56     .00    7.00     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 



WSPG 

ULTIMATE CONDITION 

MAINLINE MODEL 



T1 KINDLE RISE
T2 MAINLINE 1 - ULTIMATE CONDITION
T3 KINDLE RISE MAINLINE TO EX SUNSET RUN DR
SO   1000.00 3309.53   3      .015                
R    1136.70 3310.04   3      .015                                 0.00    0.00  0
R    1173.70 3310.22   3      .015                                10.63    0.00  0
R    1207.70 3310.39   3      .015                                 2.88    0.00  0
R    1263.30 3310.67   3      .015                                 0.00    0.00  0
R    1336.40 3311.03   3      .015                                 0.00    0.00  0
R    1423.90 3311.47   3      .015                                 0.00    0.00  0
R    1560.70 3312.15   3      .015                                 0.00    0.00  0
R    1726.00 3312.98   3      .015                                 0.00    0.00  0
R    1795.10 3313.33   3      .015                                 0.00    0.00  0
R    1853.20 3313.62   3      .015                                 0.00    0.00  0
R    2086.00 3314.78   3      .015                                 0.00    0.00  0
R    2158.70 3315.14   3      .015                                 0.00    0.00  0
JX   2158.70 3315.14   3 1    .015   215.00         3315.65               45.0    .000
R    2394.80 3316.33   3      .015                                 0.00    0.00  0
R    2464.60 3316.68   3      .015                                 0.00    0.00  0
R    2468.60 3316.70   3      .015                                 0.00  -15.00  0
R    2472.60 3316.72   3      .015                                 0.00  -15.00  0
R    2509.60 3316.90   3      .015                                 0.00  -15.00  0
R    2513.60 3316.92   3      .015                                 0.00  -12.00  0
R    2517.60 3316.94   3      .015                                 0.00  -15.00  0
R    2545.90 3317.08   3      .015                                 0.00  -15.00  0
R    2631.10 3317.51   3      .015                                 0.00    0.00  0
R    2730.30 3319.78   3      .015                                 0.00    0.00  0
R    2760.30 3321.71   3      .015                                 0.00    0.00  0
TS   2867.50 3328.61   4      .015
R    2867.50 3328.61   4      .015                                 0.00    0.00  0
R    2928.10 3332.46   4      .015                                 0.00    2.00  0
R    3117.00 3344.62   4      .015                                 0.09    0.00  0
R    3381.30 3350.70   4      .015                                 0.00    0.00  0
SH   3381.30 3350.70   4      .015   
CD   1  4   0   0.00    2.50     0.00  0.00  0.00                             
CD   3  3   0   0.00    8.00     8.00  0.00  0.00
CD   4  3   0   0.00    7.00     6.00  0.00  0.00
Q           548.000   .0



  FILE: KR-ULT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    1
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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  3309.530    6.562  3316.092    763.00   14.53    3.28  3319.37     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.579    .0037                                         .0057      .05     6.56    1.00    8.00    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1009.579  3309.566    6.882  3316.448    763.00   13.86    2.98  3319.43     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    39.782    .0037                                         .0050      .20     6.88     .93    8.00    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1049.361  3309.714    7.218  3316.932    763.00   13.21    2.71  3319.64     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    87.339    .0037                                         .0045      .40     7.22     .87    8.00    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1136.700  3310.040    7.532  3317.573    763.00   12.66    2.49  3320.06     .10    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.000    .0049                                         .0045      .17     7.63     .81    7.33    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1173.700  3310.220    7.500  3317.719    763.00   12.72    2.51  3320.23     .03    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.000    .0050                                         .0046      .16     7.53     .82    7.24    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1207.700  3310.390    7.460  3317.850    763.00   12.78    2.54  3320.39     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    55.600    .0050                                         .0046      .26     7.46     .82    7.22    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
  FILE: KR-ULT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    2
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1263.300  3310.670    7.399  3318.069    763.00   12.89    2.58  3320.65     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    73.100    .0049                                         .0047      .35     7.40     .84    7.29    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1336.400  3311.030    7.362  3318.392    763.00   12.96    2.61  3321.00     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    87.500    .0050                                         .0048      .42     7.36     .84    7.23    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1423.900  3311.470    7.307  3318.777    763.00   13.05    2.65  3321.42     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   136.800    .0050                                         .0049      .67     7.31     .85    7.26    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1560.700  3312.150    7.280  3319.430    763.00   13.10    2.67  3322.09     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   165.300    .0050                                         .0049      .82     7.28     .86    7.23    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
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                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1726.000  3312.980    7.246  3320.226    763.00   13.16    2.69  3322.92     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    69.100    .0051                                         .0050      .35     7.25     .86    7.20    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1795.100  3313.330    7.231  3320.561    763.00   13.19    2.70  3323.26     .00    6.56     8.00    8.000    8.000   .00   0   .0



         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    58.100    .0050                                         .0050      .29     7.23     .86    7.25    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1853.200  3313.620    7.237  3320.857    763.00   13.18    2.70  3323.55     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   232.800    .0050                                         .0050     1.16     7.24     .86    7.25    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2086.000  3314.780    7.252  3322.032    763.00   13.15    2.69  3324.72     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    72.700    .0049                                         .0050      .36     7.25     .86    7.27    .015       .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2158.700  3315.140    7.260  3322.400    763.00   13.14    2.68  3325.08     .00    6.56     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                                             7.26     .86             .015      .00   .00  BOX    
                        -------------------- WARNING - Flow depth near top of box conduit --------------------
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                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2158.700  3315.140    4.981  3320.121    548.00   13.75    2.94  3323.06     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    25.918    .0050                                         .0070      .18     4.98    1.09    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2184.618  3315.270    4.778  3320.048    548.00   14.34    3.19  3323.24     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    33.694    .0050                                         .0079      .27     4.78    1.16    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2218.313  3315.440    4.556  3319.996    548.00   15.04    3.51  3323.51     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    35.412    .0050                                         .0090      .32     4.56    1.24    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2253.725  3315.619    4.344  3319.962    548.00   15.77    3.86  3323.82     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    35.880    .0050                                         .0102      .36     4.34    1.33    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2289.605  3315.800    4.141  3319.941    548.00   16.54    4.25  3324.19     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    35.695    .0050                                         .0115      .41     4.14    1.43    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2325.300  3315.979    3.949  3319.928    548.00   17.35    4.67  3324.60     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    35.139    .0050                                         .0131      .46     3.95    1.54    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2360.438  3316.157    3.765  3319.922    548.00   18.19    5.14  3325.06     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.362    .0050                                         .0149      .51     3.76    1.65    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2394.800  3316.330    3.590  3319.920    548.00   19.08    5.65  3325.57     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.282    .0050                                         .0160      .07     3.59    1.77    5.56    .015       .00   .00  BOX    
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                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2399.083  3316.352    3.568  3319.920    548.00   19.20    5.72  3325.64     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    33.250    .0050                                         .0172      .57     3.57    1.79    5.56    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2432.333  3316.518    3.402  3319.920    548.00   20.14    6.30  3326.22     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    32.267    .0050                                         .0196      .63     3.40    1.92    5.56    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2464.600  3316.680    3.244  3319.924    548.00   21.12    6.92  3326.85     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0211      .08     3.24    2.07    5.57    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2468.600  3316.700    3.224  3319.924    548.00   21.25    7.01  3326.93     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0214      .09     3.22    2.09    5.57    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       



  2472.600  3316.720    3.205  3319.925    548.00   21.38    7.10  3327.02     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.492    .0049                                         .0219      .14     3.20    2.10    5.63    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2479.093  3316.751    3.173  3319.924    548.00   21.59    7.24  3327.16     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.508    .0049                                         .0237      .72     3.17    2.14    5.63    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2509.600  3316.900    3.025  3319.925    548.00   22.64    7.96  3327.89     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0255      .10     3.03    2.29    5.57    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2513.600  3316.920    3.006  3319.926    548.00   22.79    8.06  3327.99     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0050                                         .0260      .10     3.01    2.32    5.57    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2517.600  3316.940    2.987  3319.927    548.00   22.93    8.17  3328.09     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    28.300    .0050                                         .0280      .79     2.99    2.34    5.59    .015       .00   .00  BOX    
  FILE: KR-ULT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    6
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2545.900  3317.080    2.853  3319.933    548.00   24.01    8.95  3328.89     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.507    .0050                                         .0300      .11     2.85    2.51    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2549.407  3317.098    2.836  3319.934    548.00   24.15    9.06  3328.99     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    28.287    .0050                                         .0324      .92     2.84    2.53    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2577.694  3317.240    2.704  3319.945    548.00   25.33    9.96  3329.91     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    27.226    .0050                                         .0370     1.01     2.70    2.71    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2604.920  3317.378    2.578  3319.956    548.00   26.57   10.96  3330.92     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    26.180    .0050                                         .0423     1.11     2.58    2.92    5.55    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2631.100  3317.510    2.458  3319.968    548.00   27.87   12.06  3332.03     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    24.699    .0229                                         .0469     1.16     2.46    3.13    3.14    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2655.799  3318.075    2.394  3320.469    548.00   28.62   12.72  3333.19     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    39.522    .0229                                         .0522     2.06     2.39    3.26    3.14    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2695.322  3318.979    2.282  3321.262    548.00   30.02   13.99  3335.25     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    34.979    .0229                                         .0598     2.09     2.28    3.50    3.14    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2730.300  3319.780    2.176  3321.956    548.00   31.48   15.39  3337.34     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.000    .0643                                         .0639     1.92     2.18    3.76    2.17    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2760.300  3321.710    2.176  3323.886    548.00   31.47   15.38  3339.27     .00    5.26     8.00    8.000    8.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 TRANS STR   .0644                                          .0585     6.27    2.18    3.76             .015       .00   .00  BOX    
  FILE: KR-ULT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    7
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2867.500  3328.610    3.039  3331.649    548.00   30.06   14.03  3345.68     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    60.600    .0635                                         .0510     3.09     3.04    3.04    2.84    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2928.100  3332.460    3.136  3335.595    548.00   29.13   13.17  3348.77     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    55.130    .0644                                         .0461     2.54     3.14    2.90    2.83    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2983.231  3336.009    3.282  3339.291    548.00   27.83   12.03  3351.32     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    39.567    .0644                                         .0408     1.61     3.28    2.71    2.83    .015       .00   .00  BOX    



          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3022.798  3338.556    3.442  3341.998    548.00   26.53   10.93  3352.93     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    29.108    .0644                                         .0360     1.05     3.44    2.52    2.83    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3051.906  3340.430    3.610  3344.040    548.00   25.30    9.94  3353.98     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    22.326    .0644                                         .0318      .71     3.61    2.35    2.83    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3074.232  3341.867    3.786  3345.653    548.00   24.12    9.04  3354.69     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    17.552    .0644                                         .0281      .49     3.79    2.18    2.83    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3091.784  3342.997    3.971  3346.968    548.00   23.00    8.21  3355.18     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    13.992    .0644                                         .0249      .35     3.97    2.03    2.83    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3105.776  3343.897    4.165  3348.063    548.00   21.93    7.47  3355.53     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    11.224    .0644                                         .0220      .25     4.17    1.89    2.83    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3117.000  3344.620    4.368  3348.989    548.00   20.91    6.79  3355.78     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   110.250    .0230                                         .0196     2.16     4.37    1.76    4.19    .015       .00   .00  BOX    
  FILE: KR-ULT.WSW                            W S P G W - CIVILDESIGN Version 14.05                                         PAGE    8
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 1:22:26
                          KINDLE RISE                                                               
                            MAINLINE 1 - ULTIMATE CONDITION                                         
                              KINDLE RISE MAINLINE TO EX SUNSET RUN DR                              
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3227.251  3347.156    4.566  3351.722    548.00   20.00    6.21  3357.94     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    61.387    .0230                                         .0174     1.07     4.57    1.65    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3288.638  3348.569    4.789  3353.357    548.00   19.07    5.65  3359.01     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    37.108    .0230                                         .0155      .57     4.79    1.54    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3325.746  3349.422    5.022  3354.445    548.00   18.19    5.14  3359.58     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    23.900    .0230                                         .0137      .33     5.02    1.43    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3349.646  3349.972    5.268  3355.240    548.00   17.34    4.67  3359.91     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    15.477    .0230                                         .0122      .19     5.27    1.33    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3365.123  3350.328    5.525  3355.853    548.00   16.53    4.24  3360.10     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     9.551    .0230                                         .0108      .10     5.52    1.24    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3374.674  3350.548    5.794  3356.342    548.00   15.76    3.86  3360.20     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.084    .0230                                         .0096      .05     5.79    1.15    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3379.758  3350.665    6.077  3356.742    548.00   15.03    3.51  3360.25     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.542    .0230                                         .0086      .01     6.08    1.07    4.19    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  3381.300  3350.700    6.375  3357.075    548.00   14.33    3.19  3360.26     .00    6.37     6.00    7.000    6.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 



EXISTING KETTLE BEND ROAD STORM DRAIN 

(PARCEL QR STUB TO GOWAN) 



T1 KETTLE BEND ROAD
T2 KETTLE BEND (36" RCP)
T3 KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY
SO   1000.00 3276.77   4      .015                3283.857             
R    1025.23 3277.61   4      .015                                 0.00    0.00  0
R    1029.23 3277.75   4      .015                                 0.00  -15.00  0
R    1033.23 3277.88   4      .015                                 0.00  -15.00  0
R    1060.68 3278.79   4      .015                                 0.00  -15.00  0
JX   1060.68 3278.79   4  1  1.015    2.00     2.00 3278.79 3278.79  75.0-90.0
R    1627.57 3297.66   4      .015                                 0.00    0.00  0
JX   1627.57 3297.66   4  3   .015    6.00          3297.66          90.0     
R    1675.06 3298.31   3      .015                                 0.00    0.00  0
JX   1675.06 3298.31   3  1  1.015    1.50     1.50 3298.31 3298.31  75.0-75.0
R    1873.58 3301.03   3      .015                                 0.00   -3.00  0
R    1949.89 3302.07   3      .015                                 0.00    0.00  0
R    2091.85 3304.01   3      .015                                 0.00    0.00  0
JX   2091.85 3304.01   3  3   .015    2.00          3304.01           4.0 
R    2095.85 3304.16   2      .015                                 0.00   13.00  0
R    2099.85 3304.32   2      .015                                 0.00   15.00  0
R    2103.85 3304.48   2      .015                                 0.00   15.00  0
R    2107.85 3304.63   2      .015                                 0.00   15.00  0
R    2111.85 3304.79   2      .015                                 0.00   15.00  0
R    2189.71 3307.82   2      .015                                 0.00   15.00  0
SH   2189.71 3307.82   2      .015                                
CD   1  4   0   0.00    2.00     0.00  0.00  0.00
CD   2  4   0   0.00    2.50     0.00  0.00  0.00
CD   3  4   0   0.00    3.00     0.00  0.00  0.00
CD   4  4   0   0.00    3.50     0.00  0.00  0.00
Q            42.000   .0



  FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    1
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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  3276.770    7.087  3283.857     57.00    5.92     .55  3284.40     .00    2.36      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    25.230    .0333                                         .0043      .11     7.09     .00    1.45    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1025.230  3277.610    6.355  3283.965     57.00    5.92     .55  3284.51     .00    2.36      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0350                                         .0043      .02     6.35     .00    1.43    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1029.230  3277.750    6.259  3284.009     57.00    5.92     .55  3284.55     .00    2.36      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0325                                         .0043      .02     6.26     .00    1.46    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1033.230  3277.880    6.173  3284.053     57.00    5.92     .55  3284.60     .00    2.36      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    27.450    .0332                                         .0043      .12     6.17     .00    1.45    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1060.680  3278.790    5.407  3284.198     57.00    5.92     .55  3284.74     .00    2.36      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0040      .00    5.41     .00             .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1060.680  3278.790    5.554  3284.344     53.00    5.51     .47  3284.82     .00    2.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    67.141    .0333                                         .0037      .25     5.55     .00    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1127.821  3281.025    3.566  3284.591     53.00    5.51     .47  3285.06     .00    2.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1127.821  3281.025    1.391  3282.416     53.00   14.87    3.43  3285.85     .00    2.28     3.43    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   119.746    .0333                                         .0333     3.99     1.39    2.57    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1247.567  3285.011    1.391  3286.402     53.00   14.87    3.43  3289.84     .00    2.28     3.43    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   142.797    .0333                                         .0333     4.75     1.39    2.57    1.39    .015       .00   .00  PIPE   
  FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    2
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1390.363  3289.764    1.391  3291.155     53.00   14.86    3.43  3294.59     .00    2.28     3.43    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   124.838    .0333                                         .0312     3.89     1.39    2.57    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1515.202  3293.919    1.442  3295.362     53.00   14.17    3.12  3298.48     .00    2.28     3.45    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    39.120    .0333                                         .0274     1.07     1.44    2.40    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1554.321  3295.222    1.495  3296.717     53.00   13.51    2.84  3299.55     .00    2.28     3.46    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    21.979    .0333                                         .0241      .53     1.50    2.24    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1576.301  3295.953    1.550  3297.503     53.00   12.88    2.58  3300.08     .00    2.28     3.48    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    14.524    .0333                                         .0211      .31     1.55    2.09    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1590.824  3296.437    1.608  3298.045     53.00   12.28    2.34  3300.39     .00    2.28     3.49    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.415    .0333                                         .0186      .19     1.61    1.95    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1601.240  3296.783    1.668  3298.452     53.00   11.71    2.13  3300.58     .00    2.28     3.50    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.718    .0333                                         .0164      .13     1.67    1.81    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1608.958  3297.040    1.731  3298.771     53.00   11.17    1.94  3300.71     .00    2.28     3.50    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     5.827    .0333                                         .0144      .08     1.73    1.69    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1614.785  3297.234    1.797  3299.031     53.00   10.65    1.76  3300.79     .00    2.28     3.50    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      



     4.372    .0333                                         .0127      .06     1.80    1.57    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1619.157  3297.380    1.867  3299.247     53.00   10.15    1.60  3300.85     .00    2.28     3.49    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.281    .0333                                         .0112      .04     1.87    1.46    1.39    .015       .00   .00  PIPE   
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                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1622.438  3297.489    1.940  3299.429     53.00    9.68    1.45  3300.88     .00    2.28     3.48    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.361    .0333                                         .0099      .02     1.94    1.36    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1624.799  3297.568    2.017  3299.585     53.00    9.23    1.32  3300.91     .00    2.28     3.46    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.598    .0333                                         .0087      .01     2.02    1.26    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1626.397  3297.621    2.098  3299.719     53.00    8.80    1.20  3300.92     .00    2.28     3.43    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .912    .0333                                         .0077      .01     2.10    1.17    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1627.309  3297.651    2.184  3299.835     53.00    8.39    1.09  3300.93     .00    2.28     3.39    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .261    .0333                                         .0068      .00     2.18    1.08    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1627.570  3297.660    2.278  3299.938     53.00    8.00     .99  3300.93     .00    2.28     3.34    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0046      .00    2.28    1.00             .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1627.570  3297.660    2.965  3300.625     47.00    6.66     .69  3301.31     .00    2.23      .64    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    23.586    .0137                                         .0059      .14     2.97     .35    1.84    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1651.156  3297.983    2.713  3300.696     47.00    6.99     .76  3301.45     .00    2.23     1.76    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.818    .0137                                         .0060      .06     2.71     .63    1.84    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1661.974  3298.131    2.554  3300.685     47.00    7.33     .83  3301.52     .00    2.23     2.13    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.900    .0137                                         .0065      .04     2.55     .75    1.84    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1668.874  3298.226    2.421  3300.647     47.00    7.69     .92  3301.56     .00    2.23     2.37    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.290    .0137                                         .0069      .01     2.42     .84    1.84    .015       .00   .00  PIPE   
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                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1670.164  3298.243    2.390  3300.633     47.00    7.78     .94  3301.57     .00    2.23     2.42    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1670.164  3298.243    2.079  3300.323     47.00    8.99    1.25  3301.58     .00    2.23     2.77    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.106    .0137                                         .0094      .03     2.08    1.15    1.84    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1673.270  3298.286    2.133  3300.419     47.00    8.74    1.19  3301.61     .00    2.23     2.72    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.790    .0137                                         .0086      .02     2.13    1.10    1.84    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1675.060  3298.310    2.233  3300.543     47.00    8.33    1.08  3301.62     .00    2.23     2.62    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0066      .00    2.23    1.00             .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1675.060  3298.310    2.766  3301.076     44.00    6.46     .65  3301.72     .00    2.16     1.61    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.382    .0137                                         .0051      .05     2.77     .55    1.76    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1685.442  3298.452    2.627  3301.079     44.00    6.70     .70  3301.78     .00    2.16     1.98    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1685.442  3298.452    1.762  3300.215     44.00   10.19    1.61  3301.83     .00    2.16     2.95    3.000     .000   .00   0   .0



         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    85.514    .0137                                         .0137     1.17     1.76    1.49    1.76    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1770.956  3299.624    1.762  3301.386     44.00   10.19    1.61  3303.00     .00    2.16     2.95    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   102.624    .0137                                         .0137     1.40     1.76    1.49    1.76    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1873.580  3301.030    1.764  3302.794     44.00   10.18    1.61  3304.40     .00    2.16     2.95    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    76.310    .0136                                         .0138     1.05     1.76    1.48    1.77    .015       .00   .00  PIPE   
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                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1949.890  3302.070    1.753  3303.823     44.00   10.26    1.63  3305.46     .00    2.16     2.96    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    59.810    .0137                                         .0143      .86     1.75    1.50    1.76    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2009.700  3302.887    1.722  3304.610     44.00   10.48    1.71  3306.31     .00    2.16     2.97    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    51.560    .0137                                         .0157      .81     1.72    1.55    1.76    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2061.261  3303.592    1.656  3305.248     44.00   10.99    1.88  3307.12     .00    2.16     2.98    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    30.589    .0137                                         .0178      .54     1.66    1.67    1.76    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2091.850  3304.010    1.594  3305.604     44.00   11.53    2.06  3307.67     .00    2.16     2.99    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0214      .00    1.59    1.80             .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2091.850  3304.010    1.446  3305.456     42.00   14.28    3.17  3308.62     .00    2.17     2.47    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0375                                         .0346      .14     1.45    2.31    1.41    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2095.850  3304.160    1.448  3305.608     42.00   14.25    3.15  3308.76     .00    2.17     2.47    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0400                                         .0343      .14     1.45    2.30    1.38    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2099.850  3304.320    1.453  3305.773     42.00   14.19    3.13  3308.90     .00    2.17     2.47    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0400                                         .0339      .14     1.45    2.28    1.38    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2103.850  3304.480    1.459  3305.938     42.00   14.13    3.10  3309.04     .00    2.17     2.46    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0375                                         .0336      .13     1.46    2.27    1.41    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2107.850  3304.630    1.462  3306.092     42.00   14.08    3.08  3309.17     .00    2.17     2.46    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0400                                         .0332      .13     1.46    2.26    1.38    .015       .00   .00  PIPE   
  FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    6
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2111.850  3304.790    1.468  3306.258     42.00   14.01    3.05  3309.31     .00    2.17     2.46    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.652    .0389                                         .0318      .62     1.47    2.24    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2131.502  3305.555    1.505  3307.060     42.00   13.59    2.87  3309.93     .00    2.17     2.45    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.670    .0389                                         .0288      .57     1.51    2.13    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2151.172  3306.320    1.567  3307.887     42.00   12.96    2.61  3310.50     .00    2.17     2.42    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    12.797    .0389                                         .0255      .33     1.57    1.97    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2163.969  3306.818    1.633  3308.451     42.00   12.36    2.37  3310.82     .00    2.17     2.38    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.915    .0389                                         .0227      .20     1.63    1.82    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2172.884  3307.165    1.704  3308.869     42.00   11.78    2.16  3311.03     .00    2.17     2.33    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.470    .0389                                         .0202      .13     1.70    1.68    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       



  2179.354  3307.417    1.779  3309.196     42.00   11.24    1.96  3311.16     .00    2.17     2.26    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.611    .0389                                         .0181      .08     1.78    1.54    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2183.965  3307.596    1.861  3309.458     42.00   10.71    1.78  3311.24     .00    2.17     2.18    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.169    .0389                                         .0162      .05     1.86    1.41    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2187.134  3307.720    1.951  3309.671     42.00   10.21    1.62  3311.29     .00    2.17     2.07    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.905    .0389                                         .0146      .03     1.95    1.28    1.39    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2189.039  3307.794    2.052  3309.846     42.00    9.74    1.47  3311.32     .00    2.17     1.92    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .671    .0389                                         .0133      .01     2.05    1.14    1.39    .015       .00   .00  PIPE   
  FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    7
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 2- 4-2020  Time: 9:59:54
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (36" RCP)                                                   
                              KETTLE BEND - PARCELS Q/R TO GOWAN TRIBUTARY                          
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  2189.710  3307.820    2.170  3309.990     42.00    9.28    1.34  3311.33     .00    2.17     1.69    2.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
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T1 KETTLE BEND ROAD                                                                                 

T2 KETTLE BEND (42" RCP)                                                                            

T3 KETTLE BEND - FLEET WING TO GOWAN TRIBUTARY                                                     

SO   1000.00 3276.77   4      .015                3283.626                                          

R    1025.23 3277.61   4      .015                                 0.00    0.00  0                  

R    1029.23 3277.75   4      .015                                 0.00  -15.00  0                  

R    1033.23 3277.88   4      .015                                 0.00  -15.00  0                  

R    1060.68 3278.79   4      .015                                 0.00  -15.00  0                  

JX   1060.68 3278.79   4  1  1.015    2.00     2.00 3278.79 3278.79  75.0-90.0                      

R    1627.57 3297.66   4      .015                                 0.00    0.00  0                  

JX   1627.57 3297.66   4  2   .015   40.00          3297.66          90.0                           

R    1631.57 3297.75   3      .015                                 0.00   13.00  0                  

R    1635.57 3297.84   3      .015                                 0.00   15.00  0                  

R    1639.57 3297.92   3      .015                                 0.00   15.00  0                  

R    1643.57 3298.01   3      .015                                 0.00   15.00  0                  

R    1647.57 3298.09   3      .015                                 0.00   15.00  0                  

R    1679.82 3298.78   3      .015                                 0.00   15.00  0                   

SH   1679.82 3298.78   3      .015                                 0.00    0.00  0                                                                         

    

CD   1  4   0   0.00    2.00     0.00  0.00  0.00                                                   

CD   2  4   0   0.00    2.50     0.00  0.00  0.00                                                   

CD   3  4   0   0.00    3.00     0.00  0.00  0.00  

CD   4  4   0   0.00    3.50     0.00  0.00  0.00                                                   

Q            81.000   .0



� FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    1
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-13-2020  Time: 9:39:39
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (42" RCP)                                                   
                              KETTLE BEND - FLEET WING TO GOWAN TRIBUTARY                           
 ************************************************************************************************************************** ********
          | 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  3276.770    6.856  3283.626    125.00   12.99    2.62  3286.25     .00    3.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    25.230    .0333                                         .0206      .52     6.86     .00    2.34    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1025.230  3277.610    6.534  3284.145    125.00   12.99    2.62  3286.77     .00    3.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0350                                         .0206      .08     6.53     .00    2.30    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1029.230  3277.750    6.606  3284.356    125.00   12.99    2.62  3286.98     .00    3.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0325                                         .0206      .08     6.61     .00    2.36    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1033.230  3277.880    6.689  3284.568    125.00   12.99    2.62  3287.19     .00    3.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    27.450    .0332                                         .0206      .56     6.69     .00    2.34    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1060.680  3278.790    6.472  3285.262    125.00   12.99    2.62  3287.88     .00    3.28      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0199      .00    6.47     .00             .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1060.680  3278.790    6.801  3285.591    121.00   12.58    2.46  3288.05     .00    3.26      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   155.135    .0333                                         .0193     2.99     6.80     .00    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1215.815  3283.954    4.623  3288.577    121.00   12.58    2.46  3291.03     .00    3.26      .00    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 HYDRAULIC JUMP                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1215.815  3283.954    2.287  3286.241    121.00   18.17    5.12  3291.37     .00    3.26     3.33    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   114.360    .0333                                         .0330     3.78     2.29    2.26    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1330.176  3287.761    2.292  3290.053    121.00   18.11    5.09  3295.15     .00    3.26     3.33    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
   165.276    .0333                                         .0311     5.14     2.29    2.25    2.28    .015       .00   .00  PIPE   � FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    2
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-13-2020  Time: 9:39:39
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (42" RCP)                                                   
                              KETTLE BEND - FLEET WING TO GOWAN TRIBUTARY                           
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1495.452  3293.262    2.391  3295.653    121.00   17.27    4.63  3300.28     .00    3.26     3.26    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    56.124    .0333                                         .0277     1.55     2.39    2.08    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1551.576  3295.130    2.498  3297.628    121.00   16.47    4.21  3301.84     .00    3.26     3.16    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    31.357    .0333                                         .0247      .78     2.50    1.90    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1582.932  3296.174    2.613  3298.787    121.00   15.70    3.83  3302.61     .00    3.26     3.04    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.953    .0333                                         .0222      .44     2.61    1.74    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1602.885  3296.838    2.740  3299.578    121.00   14.97    3.48  3303.06     .00    3.26     2.89    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    13.187    .0333                                         .0201      .26     2.74    1.58    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1616.072  3297.277    2.882  3300.159    121.00   14.27    3.16  3303.32     .00    3.26     2.67    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.190    .0333                                         .0183      .15     2.88    1.41    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1624.262  3297.550    3.047  3300.597    121.00   13.61    2.88  3303.47     .00    3.26     2.35    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.308    .0333                                         .0171      .06     3.05    1.23    2.28    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1627.570  3297.660    3.256  3300.916    121.00   12.97    2.61  3303.53     .00    3.26     1.78    3.500     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0000                                          .0126      .00    3.26    1.00             .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1627.570  3297.660    6.166  3303.826     81.00   11.46    2.04  3305.87     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      



     4.000    .0225                                         .0196      .08     6.17     .00    2.30    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1631.570  3297.750    6.242  3303.992     81.00   11.46    2.04  3306.03     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0225                                         .0196      .08     6.24     .00    2.30    .015       .00   .00  PIPE   � FILE: KBQR.WSW                              W S P G W - CIVILDESIGN Version 14.05                                         PAGE    3
                                Program Package Serial Number: 1513                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-13-2020  Time: 9:39:39
                          KETTLE BEND ROAD                                                          
                            KETTLE BEND (42" RCP)                                                   
                              KETTLE BEND - FLEET WING TO GOWAN TRIBUTARY                           
 ************************************************************************************************************************** ********
          | 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
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1635.570  3297.840    6.332  3304.172     81.00   11.46    2.04  3306.21     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0200                                         .0196      .08     6.33     .00    2.44    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1639.570  3297.920    6.431  3304.351     81.00   11.46    2.04  3306.39     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0225                                         .0196      .08     6.43     .00    2.30    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1643.570  3298.010    6.521  3304.531     81.00   11.46    2.04  3306.57     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.000    .0200                                         .0196      .08     6.52     .00    2.43    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1647.570  3298.090    6.620  3304.710     81.00   11.46    2.04  3306.75     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    32.250    .0214                                         .0196      .63     6.62     .00    2.35    .015       .00   .00  PIPE   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1679.820  3298.780    6.664  3305.444     81.00   11.46    2.04  3307.48     .00    2.78      .00    3.000     .000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      �
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