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Background   
The City of North Las Vegas strives to provide the development community with adequate
information to ensure the successful completion of any project in the City.  To aid in the submittal
of a complete, thorough drainage study, the following checklist has been compiled to assist the
design engineer.   This checklist focuses on requirements specific to the City of North Las Vegas.
When preparing a drainage study, the engineer will still be required to adhere to all local criterion
and guidelines as set forth in the Clark County Regional Flood Control District (CCRFCD)
Hydrologic Criteria and Drainage Design Manual (HCDDM) and the Uniform Standard Drawings
for Public Works’ Construction Off-site Improvements for Clark County Area, Nevada.  In order
to have a complete drainage study for submittal to the City, this checklist must be
completed, signed, and stamped by the engineer in responsible charge for the completion
of the drainage.  Incomplete submittals will not be accepted at the front counter.

Checklist  
Provide N/A to an item that is not applicable for the subject site.

I.  General Requirement

Yes No

Ensure that the new Standard Form 1 and 2 are utilized for all incoming drainage study
submittals.  The form can be acquired from the CCRFCD’s website at
http://www.ccrfcd.org/engineering.htm.

Ensure that the new 2008 CCRFCD’s Master Plan Update (MPU) is utilized for all
incoming drainage study submittals.  Both the Flood Control Facilities and Facility
Inventory Maps must be included with the drainage study. 

A copy of the approved zoning/planning conditions associated with this site must be
included with the initial submittal to verify compliance with conditions. 

If offsite grading is anticipated, a notarized permission letter to construct from the
property owner is required prior to the approval of this technical drainage study.

If the site is proposing to increase or concentrate storm flow and/or nuisance flows onto
the adjacent property.  A notarized permission letter to accept from the property owner
is required prior to the approval of this technical drainage study.

The City of North Las Vegas (CNLV) does not allow valley gutters to be constructed
across streets with right-of-way widths of 80 feet or greater.

Provide map pockets in the back of the drainage study in order to keep the
improvement plans with the study.

Include a CD-ROM that contains a pdf of the entire study, including improvement plans.

When submitting flow split analysis for a site, staff suggests using the Pima County
flow split calculations.  Make sure to provide all supporting documents.

http://www.ccrfcd.org/engineering.htm
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The project proposes to construct facilities and/or discharge flows within Nevada
Department of Transportation (NDOT) right of way.  The engineer must contact NDOT
for an encroachment permit for the proposed project and it must be received prior to
approval of the improvement plans.  NOTE: NDOT does not allow for development to
increase the 100-year flow rate into their ROW - onsite detention may be required.  

Where right-of-way does not exist, a roadway or drainage easement must be obtained
from the adjacent property owner(s) prior to improvement plans approval. Roadway and
drainage easement dedication documentation must be processed through the CNLV
Real Property Services Division.  For more information, please contact Lorena
Candelario at 633-2396. 

This report serves as a master drainage study for the site.  A separate technical
drainage study will be required by the City of North Las Vegas upon development of
areas shown on the conceptual site plan.  Each technical drainage study should provide
more detailed design information, including final grading plans with corresponding
drainage facility details, hydraulic design calculations, etc. 

Ensure that the longitudinal slope used to calculate the 100-year flow depth for a given
street matches with the slope indicated on the grading plans. 

The City of North Las Vegas (CNLV) is a member of the Community Rating System,
which requires Base Flood Elevations (BFE’s) to be indicated for any structures located
within a Special Flood Hazard Area (SFHA) Zone A, AO, AE, etc..  Please indicate the
extent of the effective regulatory SFHA on the grading plan and show the BFE’s of the
affected lots.

If a site is adjacent to a future Clark County Regional Flood Control Facility, the
developer is required to construct drop inlets at the site’s discharge point along the
alignment, which will collect 100% of the site’s 100-year discharge.

If the proposed development is required to construct flood control facilities that are
depicted on the Clark County Regional Flood Control District’s Master Plan Update,
structural drawings must be submitted with the drainage study for review and approval
by the City of North Las Vegas prior to submitting to CCRFCD for concurrence.  

The City of North Las Vegas North Neighborhood Flood Control Master Plan (NNFCMP)
has established centerline intersection grades with corresponding street slopes.  Please
ensure that the street intersection designs are compatible with the NNFCMP.

For rectangular shaped culverts, the minimum shall be 6 feet in height and 5 feet in
width.

The City of North Las Vegas requires that all local drainage facilities identified on the
North Neighborhood Flood Control Master Plan (NNFCMP) to be constructed by the
developer for the full frontage of the site.  

This property is adjacent to Unincorporated Clark County.  Please note that a copy of
this study and any addenda must be submitted to Clark County Development Services
for their review and concurrence.

This property is adjacent to the City of Las Vegas.  Please note that a copy of this study
and any addenda must be submitted to City of Las Vegas for their review and
concurrence.
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Side lot easement for all residential development will need to meet all the requirements
as set forth in the City of North Las Vegas Municipal Code under Title 17.24.210.D.4

“Arizona” style crossing is not permitted within CNLV right-of-way.  Culvert crossings,
sized to convey the 100-year flow without any backwater effects,  must be designed to
convey the flow back to its historical path.

The minimum pipe diameter to be constructed within public drainage easement or right-
of-way shall be 18-inch in reinforced concrete pipe.  HDPE pipes are allowed with the
caveat that it must be slurry back fill.

Backwater ponding limits that extend outside of the public right-of-way shall be
delineated on the grading plans and a public drainage easement or right-of-way be
obtained from the property owner.  Roadway and drainage easement dedication
documentation must be processed through the CNLV Real Property Services Division.
For more information, please contact Lorena Candelario at 633-2396.   

When referencing other drainage studies, all relevant information such as approval
letters, drainage basin maps, HEC-1 analyses, details, plans, etc. must be included with
the study.  The material being referenced should be highlighted in some manner to
indicate what is being referenced. 

Provide a discussion and necessary analyses regarding Best Management Practice per
Section 1500 of the Clark County Regional Flood Control District Hydrological Criteria
and Drainage Design Manual.

II.  Grading Plan Information

Yes No

24"X36" copies of Grading Plans including Detail Sheets.  Additionally, Plan and Profile
sheets must be provided for all public offsite streets and/or storm drain/channel system
improvements. The information provided in profile shall include: stationing, length,
slope, size, discharge (Q100), material, class of pipe (Class III, IV, V, etc.), hydraulic
grade line, inlet locations,  finished grade over the pipe and etc. 

On a 100' right-of-way street, the developer is required to build their half of the street,
the median island, and one lane on the opposite side of the median.  Additionally, the
median island will be required to be landscaped. 

Alignment of all existing, proposed, or future Regional Flood Control Facilities adjacent
to the site must be shown on the grading plans.

Appropriate elevated “humps” 6 inches above the 100-year water surface elevation at
all driveways location where the intent is to protect the site from the Q100 flows.

Erosion protection must be provided at the upstream and downstream terminus of all
public roadway improvements. 

Landscape berms used to protect property from flows in the adjacent streets must meet
the criterium of being twice the depth of flow above the adjacent flowline up to 18 inches
above the adjacent water surface.
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Temporary pavements used to satisfy Clark County PM-10 requirements cannot be
used to establish centerline grades for any proposed streets.  All proposed street
improvements must be designed per the Uniform Standard Drawings for Public Works
Construction, Offsite Improvements, Clark County Area, Nevada.

Show cross sections along all project boundaries showing the elevational relationship,
property line, and any existing or proposed walls.

Verify all finished floor elevations of the proposed development meet Section 304.4 of
the HCDDM.

All onsite drainage swale must maintain a minimum of 1% slope.   If < 1% is anticipated,
concrete valley gutter is required.

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.),
utilities conflict (if any), design hydraulic grade line (HGL) and the 100 year storm flow.
A public drainage easement must be provided over on-site storm drains conveying the
off-site flows.

Identify all adjacent parcels with the appropriate assessor parcel number and ownership
information.  

The Engineer must show existing and proposed development at least 100-feet beyond
the project site limits.  Finished floor elevations of existing buildings, centerline grades,
centerline slopes, and top of existing curb elevations must be shown.  Reference all
adjacent existing improvements with a CNLV Project #.  Ensure that it matches with the
approved civil plans. 

Make every effort to provide plan sheets that are clean and clear to review.  Be sure to
eliminate superimposed text.

Due to air quality regulations, all proposed streets must maintain a total of 32' asphalt
area.  For instance, a 60' half-street improvements will require an additional of 9-foot
of overpaving from the centerline. 

Full intersection designs abutting the proposed development must be provided to
ensure that all quadrants of the intersection will drain properly.

Provide slopes of driveway fronting all public right-of-ways.  Per CNLV Fire Code, the
angles of approach and angles of departure must not exceed 6%.

For commercial and industrial developments, landscape areas are not allowed to sheet
flow over the sidewalk.  Provide flow lines with grades and sidewalk under drains for all
landscape areas draining to the streets.

III.  Hydrologic and Hydraulic Analyzes

Yes No

Verify that the street capacity calculations for “ABC” and “XYZ” streets were completed
for the worst case scenario for both water surface elevation and velocity (flattest and
steepest slopes).  In the interim condition, provide street capacity calculations for the
100-year event.  In the ultimate condition, provide street capacity calculations for the 10-
year and 100-year events.
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For 100-year street flows with depths greater than 0.6' and velocities higher than 5 fps,
erosion resistant landscaping or pony walls at the back of sidewalk (to the height of the
flow in the street) must be provided.

If a CNLV modified 60' standard street section with offset sidewalk is to be proposed
with the development.  Ensure that the Flowmaster calculations and improvement
drawings are reflected with the correct cross section.

For 80' and greater streets, if a median island is proposed with the site, ensure that the
street capacity calculations are reflected with a median island.

For 80' and greater streets, the actual 12' dry lane determination must be shown on the
Q10 street capacity calculations.  CNLV only requires this criterion to be met in the
FUTURE condition.  Please note that the dual left turn lane and center median island
cannot be used to satisfy the 12' dry lane criterion.  Therefore, a minimum of 19' on
each half of the street must be achieved for the entire stretch of the site.  

All drainage studies for sites located within the North Neighborhood Flood Control
Master Plan (NNFCMP) area must analyze four (4) separate conditions.

a. A pure existing condition analysis that quantifies the amount of flow
impacting the site in the existing condition.  This condition has existing
improvements and curve numbers for both onsite and offsite basins.
Offsite basins should generally follow contours or existing development
drainage patterns.

b. An interim condition, where the offsite basins are the same as in the
pure existing condition and the onsite basins are developed.  The flows
in this condition are modeled in the proposed half-streets being
constructed with the development and homes/buildings must be at or
above the WSE in the street.

c. The NNFCMP existing condition flows are analyzed assuming a full
street section, the CCRFCD street flow criterion does not need to be
met, and the adjacent finished floor elevations must be above the
associated WSE.

d. The NNFCMP future condition flows are analyzed assuming a full street
section, all CCRFCD street flow criteria must be met, and the finished
floor elevations must have the required freeboard above the associated
WSE.

For parcels impacted by a FEMA Special Flood Hazard Area, analyses of the floodzone,
utilizing the FEMA effective flowrate must be completed for both pre- and post-
development cases.  The post-development analysis must tie into the effective SFHA
in both width and water surface elevation.  

For proposed storm drain connecting into other existing storm drain system,
supporting documents must be provided for the beginning HGL used in the hydraulic
modeling.

For the purpose of establishing adequate finished floor elevations for those structures
adjacent to the proposed drainage easement, the City requires that submerged weir
calculations are submitted.  As the sidewalks at the upstream entrance of the drainage
easement will effectively act as a broad-crested weir with a submerged tailwater, the
water surface elevations at the easement entrances must be calculated as such.
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The engineer must provide inlet control nomograph (see HCDDM) calculations for all
proposed drop inlets to ensure that the storm sewer will have the capacity to convey the
anticipated 100-year peak flow.

The CNLV requires that all drop inlet sizing to be performed with the HEC-22 software
which can be acquired from the Federal Highway Administration’s website at
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm

Concrete headwalls are required at the inlet and outlet of all culvert installations.  Flare
end sections are acceptable for culvert less than 30-inch.

Erosion protection and/or cut off walls may be required at the upstream and
downstream of a culvert.

For the ease of maintainability and constructability, all storm drain pipes must be
designed with a soffit to soffit connections.

Swales that are designed to carry the 100-year flow must maintain a minimum
freeboard of six inches above the depth of flow.  Provide hydraulic calculations for
verification.

For project sites that are 40 acres or greater, flow values must be labeled at the outlet
point of each individual drainage basin and concentration points on all drainage basin
maps.

The soil’s map must include both the off-site and on-site sub-basin delineations for all
drainage conditions.

IV.  Local Entity Criteria - City of North Las Vegas - HCDDM Section 1603

Yes No

Within the interior streets of a residential subdivision, the depth times velocity for the
major storm event shall be less than or equal to 6.

When downstream storm sewer facilities are not available, the City of North Las Vegas
requires bubbler laterals for the conveyance of storm water under streets with right-of-
way widths greater than or equal to 80 feet.  The bubbler laterals must consist of a
minimum 18-inch diameter reinforced concrete pipe.  To accommodate the draining of
the bubbler system prior to future downstream extension of the storm sewer system, a
minimum 6-inch diameter PVC pipe must be daylighted downstream.

The City of North Las Vegas does not permit the construction of permanent structures
within a Federal Emergency Management Agency (FEMA) designated Special Flood
Hazard Area (SFHA).  Under this policy, any developer/builder proposing to place
structures within a SFHA must meet the following requirements prior to the issuance of
various permits and certificates-of-occupancy:

a. Grading and off-site construction permits may be issued by the CNLV
Department of Public Works once the improvement plans and drainage
study have been approved and a copy of the completed Conditional
Letter of Map Revision (CLOMR) application has been submitted to
FEMA for processing.

b. Building permits can be issued once a favorable CLOMR has been
obtained from FEMA.

c. Certificates-of-occupancy can be issued once a  Letter of Map Revision
(LOMR) has been obtained  from  FEMA.
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6757 W. Charleston Blvd., Suite B  Las Vegas, Nevada 89146 
Office:  (702) 254-1480  Fax:  (702) 254-3062  www.tritoneng.com 

 
 
 
 
 
 
December 3, 2020 
 
 
Dan Le, P. E., CFM 
Senior Engineer 
Development and Flood Control Division 
2250 North Las Vegas Boulevard Suite 200 
City of North Las Vegas, NV  89030-6307 
 
Subject:  Update #1 to the Technical Drainage Study for Valley Vista Parcel 1.3 
    CNLV #165-2020 

Mr. Le: 

This document and attachments will serve as Update #1 to the Technical Drainage Study for Valley Vista 1.3 
which was approved by the City of North Las Vegas on October 8, 2020. The original drainage study was 
prepared to address drainage and grading improvements for a proposed 18-acre residential development in 
the Park Highlands West Master Planned Community (see Figures 1 & 2 for location). This update is to address 
the following: 
 

• Revised storm drain alignment in Farm Road to address comments to the improvement plan review 
 
HYDROLOGY 
 
There was no revision to the hydrology from the original TDS. 
 
HYDRAULICS 
 
To summarize, the proposed storm drain system will no longer connect to the existing 36” stub in Farm Road 
(see Facility E52 on attached Exhibit P from the MDS). The revised design proposes to extend Facility E53 (the 
existing 36” RCP in Farm Road) further west from existing SDMH 7-26 to the proposed SDMH 7-26A near the 
entrance street. From SDMH 7-26A, a 30” RCP will extend north and connect to DI3 as shown on the attached 
plans. A revised WSPG was modeled for LAT1 and LAT2 and is attached along with the results summary table. 
Please note the outlet HGL was taken at SDMH 7-26 from the existing WSPG model in Farm Road (referenced 
from Update #2 to the MDS) and is attached. The HGL has been plotted on the revised plan set. Upon approval 
of the new storm drain design, the revision will be sent to Westwood where the Area 7 plans will be updated. 
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WSPG MODELS 



WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000.00 16+12.46 (SDMH 7-26) 60" MH 25 NA 2318.50 2311.48 NA OUTFAL-MH
1110.00-1121.50 REACH 36 RCP 25 NA MANHOLE

1121.50 - 1126.50 14+88.43 (SDMH 7-26A) 60" MH 25 NA 2319.20 2311.42 7.78
1126.50 - 1189.17 REACH 30" RCP
1189.17 - 1199.17 DI3 10' DI 15 10 2319.03 2314.08 4.95 DROP INLET
1199.17 - 1323.93 REACH 24" RCP
1323.93 - 1328.93 SDMH#3 48" MH 6 9 2320.94 2315.10 5.84 MANHOLE
1328.93 - 1397.43 DI2 10' DI 0 6 2321.29 2315.33 5.96 HEADWORKS-DI

WSPG STA
STATION/DESCRIPTION 

ON PLANS
FACILITY 

DIMENSION Q100 cfs
INLET/JUNCTION 

cfs
FG/GRATE/RIM         

ft
HGL                           

ft 
FG - HGL              

ft NOTES

1000 - 1231.00 SDMH#3 60" MH 6 9 2320.94 2315.10 NA OUTFALL-MH
1231.00-1235.00 SDMH#2 48" MH 6 NA 2322.68 2316.91 5.77 MANHOLE
1271.00-1275.00 SDMH#1 48" MH 6 NA 2323.20 2317.27 5.93 DROP INLET

1275.00 - 1312.00 DI1 10' DI 0 6 2322.76 2317.67 5.09 HEADWORKS-DI

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT1                                                                                                                                                                                                                                                           
VALLEY VISTA 1.3 UPDATE #1                                                                                                                                                                                                                                                    

WSPG STATION EQUIVALENT SUMMARY  & OUTPUT RESULTS  LAT2                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        



T1 UPDATE #1 Valley Vista 1.3 - LAT1                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002309.700 36                          2311.480                                           
R    1121.5002310.200 36      .013                                  .000  00.000 0                                
R    1126.5002310.400 36      .013                                  .000  90.000 1 
R    1189.1702311.290 30      .013                                  .000  00.000 0 
WE   1189.1702311.290  4      .22 
JX   1199.1702311.790  4 24   .013   10.000         2311.59         90.0       00.000 
WX   1199.1702311.790 24 
R    1323.9302312.460 24      .013                                  .000  00.000 1 
WE   1323.9302312.460 48      .22 
JX   1328.9302312.960 48 24   .013    9.000         2312.76         90.0       00.000                                 
.000  00.000 
WX   1328.9302312.960 18 
R    1397.4302313.300 18      .013                                  .000  00.000 0                                
SH   1397.4302313.300 18                          2313.300                                      
CD  36  4   0    .000   3.000     .000  .000  .000   .00                                             
CD  24  4   0    .000   2.000     .000  .000  .000   .00                                             
CD  18  4   0    .000   1.500     .000  .000  .000   .00 
CD  42  4   0    .000   3.500    0.000  .000  .000   .00 
CD  30  4   0    .000   2.500    0.000  .000  .000   .00 
CD  48  4   0    .000   4.000    0.000  .000  .000   .00 
CD   4  3   0    .000   8.000    3.000  .000  .000   .00          
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             6.000   .0 



 FILE: 1VV13LAT1.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date:11-29-2020  Time: 5:16:58 
                          UPDATE #1 Valley Vista 1.3 - LAT1                                          
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2309.700    1.780  2311.480     25.00    5.72     .51  2311.99     .00    1.61     2.95    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    26.190    .0041                                         .0034      .09     1.78     .83    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1026.190  2309.808    1.711  2311.519     25.00    6.00     .56  2312.08     .00    1.61     2.97    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    19.609    .0041                                         .0039      .08     1.71     .89    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1045.799  2309.888    1.648  2311.536     25.00    6.29     .61  2312.15     .00    1.61     2.99    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1045.799  2309.888    1.524  2311.412     25.00    6.93     .75  2312.16     .00    1.61     3.00    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.609    .0041                                         .0053      .02     1.52    1.11    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1050.408  2309.907    1.524  2311.431     25.00    6.93     .75  2312.18     .00    1.61     3.00    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.911    .0041                                         .0057      .07     1.52    1.11    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1062.320  2309.956    1.468  2311.424     25.00    7.27     .82  2312.25     .00    1.61     3.00    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.230    .0041                                         .0065      .08     1.47    1.20    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1074.550  2310.007    1.415  2311.421     25.00    7.63     .90  2312.32     .00    1.61     3.00    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.169    .0041                                         .0073      .09     1.41    1.28    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1086.719  2310.057    1.364  2311.420     25.00    8.00     .99  2312.41     .00    1.61     2.99    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.921    .0041                                         .0084      .10     1.36    1.38    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1098.640  2310.106    1.315  2311.420     25.00    8.39    1.09  2312.51     .00    1.61     2.98    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.603    .0041                                         .0095      .11     1.31    1.48    1.65    .013       .00   .00  PIPE    



 FILE: 1VV13LAT1.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date:11-29-2020  Time: 5:16:58 
                          UPDATE #1 Valley Vista 1.3 - LAT1                                          
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1110.242  2310.154    1.268  2311.422     25.00    8.80    1.20  2312.62     .00    1.61     2.96    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.258    .0041                                         .0108      .12     1.27    1.58    1.65    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1121.500  2310.200    1.223  2311.423     25.00    9.23    1.32  2312.75     .00    1.61     2.95    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .562    .0400                                         .0114      .01     1.22    1.70     .88    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1122.062  2310.222    1.232  2311.454     25.00    9.14    1.30  2312.75     .00    1.61     2.95    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.478    .0400                                         .0106      .03     1.23    1.67     .88    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1124.540  2310.322    1.277  2311.598     25.00    8.72    1.18  2312.78     .00    1.61     2.97    3.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.960    .0400                                         .0093      .02     1.28    1.56     .88    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1126.500  2310.400    1.324  2311.724     25.00    9.47    1.39  2313.12     .00    1.70     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    10.753    .0142                                         .0120      .13     1.32    1.62    1.27    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1137.253  2310.552    1.338  2311.891     25.00    9.35    1.36  2313.25     .00    1.70     2.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    23.083    .0142                                         .0111      .26     1.34    1.59    1.27    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1160.336  2310.880    1.391  2312.271     25.00    8.91    1.23  2313.50     .00    1.70     2.48    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.980    .0142                                         .0098      .13     1.39    1.48    1.27    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1173.316  2311.065    1.446  2312.511     25.00    8.50    1.12  2313.63     .00    1.70     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.886    .0142                                         .0087      .07     1.45    1.37    1.27    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1181.202  2311.177    1.504  2312.681     25.00    8.10    1.02  2313.70     .00    1.70     2.45    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.719    .0142                                         .0077      .04     1.50    1.27    1.27    .013       .00   .00  PIPE    



 FILE: 1VV13LAT1.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date:11-29-2020  Time: 5:16:58 
                          UPDATE #1 Valley Vista 1.3 - LAT1                                          
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1185.921  2311.244    1.566  2312.810     25.00    7.72     .93  2313.74     .00    1.70     2.42    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.493    .0142                                         .0068      .02     1.57    1.18    1.27    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1188.414  2311.279    1.632  2312.911     25.00    7.36     .84  2313.75     .00    1.70     2.38    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .756    .0142                                         .0061      .00     1.63    1.09    1.27    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1189.170  2311.290    1.704  2312.994     25.00    7.02     .76  2313.76     .00    1.70     2.33    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1189.170  2311.290    2.581  2313.871     25.00    3.23     .16  2314.03     .00    1.29     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0500                                          .0006      .01    2.58     .35             .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1199.170  2311.790    2.291  2314.081     15.00    2.18     .07  2314.15     .00     .92     3.00    8.000    3.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1199.170  2311.790    2.291  2314.081     15.00    4.77     .35  2314.44     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   124.760    .0054                                         .0044      .55     2.29     .00    1.49    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1323.930  2312.460    2.187  2314.647     15.00    4.77     .35  2315.00     .00    1.40      .00    2.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1323.930  2312.460    2.561  2315.021     15.00    1.77     .05  2315.07     .00    1.13     3.84    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .1000                                          .0001      .00    2.56     .21             .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1328.930  2312.960    2.147  2315.107      6.00     .87     .01  2315.12     .00     .71     3.99    4.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 



 FILE: 1VV13LAT1.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    4 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date:11-29-2020  Time: 5:16:58 
                          UPDATE #1 Valley Vista 1.3 - LAT1                                          
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1328.930  2312.960    2.147  2315.107      6.00    3.40     .18  2315.29     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    68.500    .0050                                         .0033      .22     2.15     .00    1.02    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1397.430  2313.300    2.031  2315.331      6.00    3.40     .18  2315.51     .00     .95      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



T1 UPDATE #1 Valley Vista 1.3 - LAT2                                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO   1000.0002312.960 18                          2315.100                                           
R    1231.0002314.140 18      .013                                  .000  00.000 
R    1235.0002314.340 18      .013                                  .000  45.000 1                                
R    1271.0002314.540 18      .013                                  .000  00.000 0 
R    1275.0002314.740 18      .013                                  .000  45.000 1 
R    1312.0002314.930 18      .013                                  .000  90.000 0                                
SH   1312.0002314.930 18                          2314.93                                      
CD  18  4   0    .000   1.500     .000  .000  .000   .00                                             
CD   2  4   0    .000   2.000     .000  .000  .000   .00                                             
CD   3  4   0    .000   1.500     .000  .000  .000   .00 
CD   4  4   0    .000   5.000     .000  .000  .000   .00          
CD   5  4   0    .000   4.500    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q             9.000   .0 



 FILE: 1VV13LAT2.WSW                         W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date:11-29-2020  Time: 5:18: 0 
                          UPDATE #1 Valley Vista 1.3 - LAT2                                          
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | 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  2312.960    2.140  2315.100      9.00    5.09     .40  2315.50     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   231.000    .0051                                         .0073     1.70     2.14     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1231.000  2314.140    2.656  2316.796      9.00    5.09     .40  2317.20     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     2.66     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1235.000  2314.340    2.565  2316.905      9.00    5.09     .40  2317.31     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    36.000    .0056                                         .0073      .26     2.57     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1271.000  2314.540    2.630  2317.169      9.00    5.09     .40  2317.57     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.000    .0500                                         .0073      .03     2.63     .00     .64    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1275.000  2314.740    2.539  2317.279      9.00    5.09     .40  2317.68     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    37.000    .0051                                         .0073      .27     2.54     .00    1.50    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1312.000  2314.930    2.740  2317.670      9.00    5.09     .40  2318.07     .00    1.16      .00    1.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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