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The following  checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to the local 
entity and Clark County Regional Flood Control District (if necessary).  The listed items are the minimum 
information required prior to the entity performing a review.  The engineer will remain responsible to ensure the 
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood 
Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL). 
 
This document is intended as an aid in preparing Technical Drainage Studies.  Each study submitted is reviewed for 
compliance with local and regional criteria.  This form is not intended to be all inclusive and does not limit the extent of the 
information, calculations or exhibits which may be necessary to property evaluate the intended land use. 

 

 
If items are not applicable for the subject site, provide N/A.
 
I.   GENERAL REQUIREMENTS 
 
YES NO  
 

  Design Manual Standard Form 1 with the engineer’s seal and signature.  

  Design Manual Standard Form 4.  

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

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

 
II.   MAPS AND EXHIBITS 
 
YES NO  
 

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

  A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities and 
Environmental areas with the site delineated. 

 

REFERENCE:                                                                         STANDARD FORM 2 
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DRAINAGE SUBMITTAL CHECKLIST 

II.   MAPS AND EXHIBITS (Continued) 

YES NO  

  Off-site drainage basin maps for existing, interim and future conditions showing the existing topography, 
basin boundaries, concentration points, and flows in cfs. 

 

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

 

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

    

III.   DRAINAGE PLAN 

YES NO  

  Sheet size 24”x36” sealed by a registered engineer in the State of Nevada.  

  Minimum scale: 1”=60’.  

  Project name.  

  Vicinity Map with local and major cross streets  

  Revision box.  

  North arrow and bar scale.  

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

  Elevation datum and benchmark.  

  Legend for symbols and abbreviations.  

N/A  Cut/fill scarps, where applicable.  

  Street names, grades, widths.  

  Proposed future and existing spot grades for top of curbs and street crown at lot lines, grade breaks, and 
along curb returns on both sides of the street. 

 

  Existing contours encompassing the site and 100 feet beyond with spot elevations for important locations, 
where appropriate. 

 

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

  Proposed typical street sections.  

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

YES NO  

N/A  Streets with off-set crowns. 
 

  Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns and slopes. 
 

  Property lines. 
 

  Right-of-way lines and widths, existing and proposed. 

  Existing improvements and their elevations. 
 

  Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm Peak flows 
at basin concentration points. 

  Concentration points and drainage flow direction with Q100 and V100 and D 100 in streets. 
 

  Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-year 
and 100-year flows. 

 

  Location and cross-section of street capacity calculations. 
 

N/A  Cross-sectional detail for channels, including cutoff wall locations. 
 

  
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalks, ditches, swales, 
storm drain systems, unimproved and improved channels, and culverts, etc.) stating size, materials, shape, 
and slope with plan and profile and HGL calculations. 

 

N/A  Existing and proposed drainage easements and widths shown with sufficient detail. A cross sectional detail 
must be provided that shows appropriate lining and reinforcement. 

 

N/A  Location and detail of existing, proposed, and future block wall openings.  Minimum size is 16”X48”.  
Wrought iron gate is required for flows > 10 cfs. 

 

N/A  Location and detail of floodwalls illustrating depth of flow, proposed grouting height, etc. 
 

N/A  Perimeter retaining wall locations.  All existing and proposed walls (retaining screen and flood) must be 
shown with adjacent ground elevations.  Flood walls with 8-inch concrete masonry unit. 

 

  Building and/or lot numbers.  

  Alignment of all existing, proposed, or future Regional Facilities.   Adjacent to the site.  

N/A  Limits of existing floodplain based on current FIRM or best available information; limits of proposed 
floodplains based on best available information. 

 

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

YES NO  

N/A  For areas in Zone A, AE,AH, and AO, base flood elevations (BFEs) must be shown for each lot; BFEs may 
be listed on each lot, or in a table.  Finish floor elevations must be a minimum of 18 inches above BFE. 

 

  Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site accesses where 
the intent is to protect the site from Q100 flows. 

 

  Street slopes for perimeter and interior streets.  The minimum slope is 0.4 percent.  

  Location and detail of best management practice (BMP) for parking lots and low impact development 
(LID) (if required). 

 

   

IV.   HYDROLOGIC ANALYSIS 

YES NO  

  Appropriate soil information and Soils Map for existing and future conditions with subbasins and property 
delineated. 

 

  Input and output information for existing conditions from computer models (HEC-1 or TR-55).  The flow 
routing diagram must be provided with HEC-1 models. 

 

  Input and output information for future conditions from computer models (HEC-1 or TR-55).  The flow 
routing diagram must be provided with HEC-1 models. 

 

  Use of correct precipitation values in and around the McCarran Airport rainfall area.  

  A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs, supporting 
assumptions, and calculations.  

 

  A summary table of stormwater flows showing basin area, Q10 and Q 100 for both individual basins and 
combined basin flows, where applicable. 

 

  Copies of supporting technical information referenced from a previously approved study and a statement 
accepting these results. 

 

  On-site facilities must perpetuate flows through or around the site without significantly impacting adjacent 
property owners in accordance with current Nevada Drainage Law. 

 

  Calculation for impervious area for parking lots and LIDs (if required). 
 

   
 

 

REFERENCE:                                                                         STANDARD FORM 2 
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V.   HYDRAULIC ANALYSIS 

YES NO  

N/A  Flow split calculations and supporting documentation or reference for the method of flow split calculations 
used. 

 

  

Normal depth street flow calculations and cross-section diagrams for all interior and perimeter streets.    
Provide “dxv” products for the Q100 and Q10 flows representing the worst case for interior and all perimeter 
streets.  Q100 d x v <  8. Q10 d x v <  6 and 12 foot dry lane for rights-of –way > 80 feet.  Calculations must 
be labeled by street name as indicated on the Grading Plan. 

 

  
A summary table of interior and exterior street capacity calculations showing the street name, Q100 flow, 
slope, depth of flow,  velocity and depth times velocity product and streets needing to meet 12 foot dry lane 
criteria. 

 

N/A  Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging factor.  
(Assume the lower half of the opening is plugged.) 

 

N/A  
Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set finish floor 
elevations.  Hydraulic calculations must include submerged weir, superelevation and tee intersection losses, 
where appropriate. 

 

  

Provide necessary freeboard requirements to set the finished floor elevations of all proposed buildings, 2 x 
depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.  The minimum requirements 
is 6 inches above adjacent upstream top of curb.  Buildings adjacent to drainage easements must always be 
provided with 18 inches of freeboard above the Q100 weir height or flow depth, which ever is greater. 

 

N/A  

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA Zone A 
flood zones. 

 Field survey data. 

 Input and output information. 

 Plotted cross-sections based on survey with proper encroachments. 

 A map showing the location of the cross-sections. 

 Analysis of both sub and super-critical flow segments. 

 A summary table and a discussion of the results in the text of the report. 

N/A  Provide a 50 percent clogging factor in the capacity calculation for drop inlets.  

N/A  Hydraulic calculations for culverts and storm drains.  D-Load calculations must be provided for storm drain 
pipes in public right-of-way, including headwater pool inundation. 

  The mitigation of nuisance water, both during construction and in the fully developed condition, must be 
addressed 

 

  Provide BMP type, size and supporting calculations for parking lots and LIDs (if required).  

 

REFERENCE:                                                                         STANDARD FORM 2 
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The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study 
submittal to the City of Las Vegas.  This supplement focuses on requirements specific to the City of Las Vegas. The 
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual 
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The 
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth 
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual). 
 
An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City 
accepting a new drainage study for review.  The engineer must contact the Flood Control Section at (702) 229-6541 to 
schedule a submittal appointment. 

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

Yes No  

  A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter 
must be received prior to final acceptance of the drainage study.) 

  Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit, 
tentative map, etc.) Verify compliance with conditions. 

  An electronic copy of the complete submittal is required to be submitted with one original hard copy 
of the study.  Electronic documents should be on a universal computer-readable digital output 
device replicating your submittal.  An Indexed Portable Document Format (PDF) or Print Ready 
CAD file formats with a minimum of 300dpi are the desired formats.  If figures are in color, they must 
be scanned in color and saved as a separate file. 
___________ by initial here, the engineer on record acknowledges that the electronic copy is an 
identical replicate of the original hard copy submitted to the City of Las Vegas. 

 

II. GRADING PLAN INFORMATION 

Yes No  

  (1) 24" X 36” copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer. 

  Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade 
breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations 
must be provided for both sides of roadways even if only half street construction is required. 

  Label existing topography at a minimum 5 foot elevation interval including adjacent developments, 
finished floor elevations of existing buildings and top of existing curbs extending 100 feet* around the 
perimeter of the site. (*Measured from the centerline of the adjacent roadway.) 

LASVEGAS

FOYTIC

A D AVEN

 CITY OF LAS VEGAS 
 

MINIMUM DRAINAGE STUDY CRITERIA 
STANDARD FORM 2 CHECKLIST SUPPLEMENT 

 (Revised 5/18/11) 
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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. 
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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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Suite #170-298 
Las Vegas, NV 89135 

JMcCay@Centurylink.net 
` (702) 860-3897 

 

 

 

 
 
January 4, 2021 
 
 
 
Albert Sung, P.E.  
City of Las Vegas Flood Control 
333 N. Rancho Drive 
Las Vegas, Nevada 89106 
 
RE: TECHNICAL DRAINAGE STUDY FOR WOW CARWASH @ DURANGO & ECHELON PT. 
 Job No. 20349 
 
Mr. Sung: 
 
McCay Engineering is pleased to submit two copies of the Technical Drainage Study and Grading Plan for 
your review and approval for the above-mentioned project. The proposed 3.34-acre commercial 
development is located on the west side of Durango Drive approximately 195 feet south of Deer Springs 
Way, in a portion of Las Vegas, Nevada.  
 
If you have any questions or comments regarding this project, please do not hesitate to contact this 
office at (702) 860-3897. 
 
Sincerely, 
McCAY ENGINEERING 
 
 
 
 
 
 
 
 
 
 
Jeremy S. McCay, P.E. 
Principal 

McCay  
Engineering 
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I. INTRODUCTION 

A. Study Overview and Purpose 
 
This study is intended to serve as the technical hydrology study for the proposed development.  The site 
comprises of approximately 3.34 acres of proposed commercial development.  This study is a stand-
alone document that presents the findings of a hydrologic analysis of the site and contributing 
watershed area.  
 
This report will identify any natural washes as well as any existing/proposed drainage facilities that 
contribute stormwater runoff to the site during a 100- and 10-year, 6-hour storm event.  This study has 
been conducted in accordance with the criteria set forth by the Clark County Regional Flood Control 
District's (CCRFCD) Hydrologic Criteria and Drainage Design Manual (Reference #1). 

B. Location 
 
The project area is within the Southwest Quarter (SW 1/4) of Section 20, Township 19 South, Range 60 
East, Las Vegas, Nevada.  The site is located on the west side of Durango Drive approximately 195 feet 
south of Deer Springs Way (APN 125-20-301-019).  See Figures 1 and 1A, Vicinity Map and APN Map. 

C. Existing Site Description 
 
The project site is currently undeveloped desert shrub.  The site consists of approximately 3.34 acres in 
poor hydrologic condition.  The general area slopes to the east at approximately 1 percent.  The 
properties adjacent to the site are generally a patchwork of residential developments and commercial 
properties. See Figure 2, Site Description Map. 

D. FEMA Flood Plain Information 
 
A review of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) 
Community-Panel Number 32003C1745E, effective date September 27, 2002 (Reference #2), indicates 
the site is not located within a FEMA Zone ‘X’.  A Zone ‘X’ is described by FEMA as areas outside of the 
0.2% annual chance floodplain. A map depicting the FEMA flood zones in the vicinity of the site is 
included in the appendix of this study  (Figure 3- FIRM Map). 

E. CCRFCD Master Plan Information 
 
As shown on Figure F-11 from the Flood Control Master Plan Update of the Las Vegas Valley (see Figures 
4 and 5 in the appendix), prepared by Atkins, et al. (Reference #3), the subject site is adjacent to existing 
Master Plan Flood Control Facility RCHB0175. This facility is a 14 foot wide, 7 foot deep concrete channel 
with 0:1 side slopes. Figure W-2A has also been provided (see Figure 6 in the appendix).  
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F. Previous Drainage Studies 
 
For this project, basins from the TDS for Deer Springs Durango Apartments (PW#20-11678) and Goodwill 
at Durango & Deer Springs (DS#4704) were referenced. These referenced basins have not changed since 
their drainage study submittal. Reference material has been deemed acceptable and excerpts have been 
included in the appendix. 

II. METHODOLOGY 

A. Compliance with Regulations 

This study complies with the standards set forth within Reference #1 and City of Las Vegas drainage 
requirements. 

B. Hydrologic Criteria 

 1. Rainfall Criteria 
 
 The project site is located outside of the McCarran Airport Rainfall Area. The depth-duration-

frequency values for the 6-hour, 10-year and 100-year storm events were obtained from Figures 
503 and 506 of Reference #1.  Since the site encompasses less than 8-square miles a Storm 
Distribution Number three (SDN #3) was used in the HEC-1 model.  The precipitation values are 
outlined in Table 1. 

2. Runoff Computations 
 
 The U. S. Army Corps of Engineers HEC-1 flood hydrograph package was used to determine the 

peak runoff generated during the 100- and 10-year, 6-hour storm event.  The HEC-1 computer 
model simulates the surface runoff response of a given watershed to rainfall.  The HEC-1 
program represents the watershed as an interconnected system of hydraulic components.  Each 
component represents an aspect of the rainfall runoff process within a portion of the 
watershed.  The smaller portion is referred to as a sub-basin.  The computed hydrographs from 
each sub-basin are then combined at appropriate locations to obtain the final discharge 
hydrograph.  The HEC-1 parameter calculations are located in the appendix of this study. 

 
 The SCS curve number method was used to determine the infiltration rates for the drainage 

basins.  The soil groups for the project site were determined using the SCS Soil Survey of the Las 
Vegas Valley. For a more conservative estimate, curve numbers for the onsite condition were 
determined using the Curve Number Matrix D5 from the master plan update. Curve numbers for 
the offsite condition were determined using Tables 602 (1 of 4) and 602 (4 of 4) for pavement 
and desert shrub, respectively. Soil information has been included in the appendix. 

 
 Basin areas for the offsite and onsite drainage basins were determined using a scaled plan. 
 
 Lag Time TL is defined as the time measured from the centroid of effective rainfall to the peak of 

the outflow hydrograph.  It is a measure of the watershed’s response time, and is a coherent 
property to basin length, slope, roughness characteristics, and land use.  The lag-times for this 
study were estimated by calculating the drainage basins’ time of concentration, TC.  The time of 
concentration consists of two components; the initial overland flow time, ti, and the gutter or 
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channel flow time, tt.  The equation for the time of concentration is TC = ti + tt. The equation for 
lag time is TL = 0.6TC. 
 
Precipitation in the Las Vegas Valley is characterized typically by long-duration, low-intensity 
winter storms and by short-duration, high-intensity summer storms.  The winter storms, in 
general, do not produce major flooding events.  The summer storms however can and do 
produce major flash flooding hazards in the Las Vegas Valley Area. 

 
TABLE 1 

DRAINAGE BASIN PARAMETERS 
BASIN AREA  

(acres) 
CN POINT PRECIP. 

(10 yr/100 yr) 
DARF 

(10 yr/100 yr) 
LAG  
(hr) 

EXOF1 0.54 80.5 1.61/2.86 0.56/1.00 0.050 
EXOF2 0.64 98.0 1.61/2.86 0.56/1.00 0.050 

FUTOF1 0.54 98.0 1.61/2.86 0.56/1.00 0.050 
FUTOF2 0.64 98.0 1.61/2.86 0.56/1.00 0.050 
EXON1 3.12 63.0 1.61/2.86 0.56/1.00 0.054 

FUTON1 3.12 92.0 1.61/2.86 0.56/1.00 0.100 

III. DRAINAGE BASIN DESCRIPTIONS 

 A. Existing Offsite Drainage Description 
 
The existing offsite basins impacting the site were referenced from PW#20-11678 and DS#4704 and 
were determined from existing contours. Basin EXOF1 conveys flows east and discharges into Durango 
Drive. Basin EXOF2 conveys flows south into existing drop inlets along Durango Drive. Offsite flows 
impacting the site are shown on the basin map included in the appendix (Figure 7).  

B. Existing Onsite Drainage Description 
 
The existing onsite basins were derived from existing contours. Basin EXON1 conveys flows east and 
discharges onto Durango Drive (EXOF2). Onsite flows are shown in Figure 8 in the appendix. Table 2 
shows a summary of the runoff amounts determined in the existing condition: 
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TABLE 2 

10-YEAR / 100-YEAR, 6-HOUR STORM EVENT 
EXISTING RUNOFF AMOUNTS 

BASIN NAME/ AREA 10-YEAR FLOW 100-YEAR FLOW 
CONCENTRATION POINT (acres) (cfs) (cfs) 

DON1 0.80 <1 1 
DON2 0.22 <1 <1 
DON3 0.76 <1 1 
DDD 0.66 8** 19** 
CP3 -- 9 20 

EXON1 3.12 <1 2 
EXOF1 0.54 14* 38* 
EXOF2 0.64 1 2 

C01 -- 24 62 
NOTE: Total flow 
*NOTE: Base Flow Referenced from PW#20-11678. 
**NOTE: Base Flow Referenced from DS#4704 

C. Future Offsite Drainage Description 
 
The future offsite basins impacting the site are the same as in the existing condition. Reference flows 
remain the same in both future and existing conditions. Offsite flows impacting the site are shown on 
the map included in the appendix (Figure 9). 
 

D.  Future Onsite Drainage Description 
 
The future onsite basins were determined from the proposed grading plan. Onsite basin FUTON1 is 
conveyed to Durango Drive. The delineation of the future onsite basin is shown on Figure 10 included in 
the appendix. Table 3 shows a summary of the runoff amounts determined in the future condition: 

 
TABLE 3 

10-YEAR / 100-YEAR, 6-HOUR STORM EVENT 
FUTURE RUNOFF AMOUNTS 

BASIN NAME/ AREA 10-YEAR FLOW 100-YEAR FLOW 
CONCENTRATION POINT (acres) (cfs) (cfs) 

DON1 0.80 <1 1 
DON2 0.22 <1 <1 
DON3 0.76 <1 1 
DDD 0.66 8** 19** 
CP3 -- 9 20 

FUTON1 3.12 4 9 
FUTOF1 0.54 15* 39* 
FUTOF2 0.64 1 2 

C01 -- 29 70 
NOTE: Total flow. 
*NOTE: Referenced from PW#20-11678. 
**NOTE: Referenced from DS#4704 
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E. Facility Design Calculations 
Offsite street flow calculations for the 10-year and 100-year, 6-hour storm events are summarized in the 
following tables: 
 

TABLE 4 
OFFSITE STREET FLOW CALCULATIONS 

STREET Q10/Q100 
(cfs) 

 D10/D100  
(ft) 

V10/V100 
(ft\s) 

V x D 

Echelon Point Drive (Section 1) 
FUTOF1 

15/39 0.38/0.49 4.85/6.05 1.84/2.96 

Durango Drive (Section 2) 
C01 

29/70 0.76/0.99 2.94/3.73 2.23/3.70 

 
 
The street calculations show that the CCRFCD Hydrologic Criteria & Drainage Design Manual 
velocity/depth products criteria are met in the future.  The velocity/depth products are below 6 and 8 
for the 10- and 100-year storms, respectively.  

IV. CONCLUSIONS 
The following recommendations are provided to facilitate safety, both public and private, for the 
proposed commercial development. 
 
1. Elevate the onsite entrances to prevent offsite runoff from entering the site and to maintain 

conveyance of offsite flow. 
2. Nuisance water shall be captured onsite so adjacent properties are not affected during construction.   
 

V. REFERENCES 
1. CCRFCD Hydrologic Criteria and Drainage Design Manual, WRC Engineering, 1999. 
 
2. Flood Insurance Rate Map, Community Panel Number 32003C1745E, Clark County, Nevada, Federal 

Emergency Management Agency, effective September 27, 2002. 
 
3. 2018 CCRFCD Flood Control Master Plan, Atkins, et al ., 2018. 
 
4. Technical Drainage Study for Deer Springs-Durango Apartments, Impulse Engineering, 2020. 
 
5. Technical Drainage Study for Goodwill at Durango & Deer Springs, Rietz Consulting, 2014. 
 
6. HEC-1 Flood Hydrograph Package Version 4.0, U.S. Army Corps of Engineers Hydrologic Engineering 

Center, 1990. 
 
7. Soil Survey of Las Vegas Valley Area, Nevada, Part of Clark County, Soil Conservation Service, 1985. 
 
8. FlowMaster User's Manual Version 8.0, Haestad Methods, Inc., 2005. 
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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.

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 16, Aug 26, 2020

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

Date(s) aerial images were photographed: Apr 3, 2019—May 
14, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/11/2020
Page 2 of 3



Map Unit Legend

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

190 Dalian very gravelly fine sandy 
loam, 2 to 4 percent slopes

19.4 0.8%

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

2,273.2 96.5%

192 Dalian-McCullough complex, 0 
to 4 percent slopes

5.0 0.2%

610 Pits, gravel 58.0 2.5%

Totals for Area of Interest 2,355.7 100.0%

Soil Map—Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/11/2020
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Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

190—Dalian very 
gravelly fine sandy 
loam, 2 to 4 percent 
slopes

Dalian 100 A 0-4 Very gravelly fine 
sandy loam

GM A-1 0- 0- 0 0- 0- 0 30-43- 
55

25-38- 
50

20-30- 
40

10-18- 
25

0-7 -14 NP

4-61 Very gravelly sandy 
loam, extremely 
gravelly fine 
sandy loam, very 
gravelly fine 
sandy loam

GM, GP-
GM

A-1 0- 0- 0 5- 8- 10 30-30- 
55

25-25- 
50

20-20- 
40

10-12- 
25

0-7 -14 NP

191—Dalian very 
cobbly fine sandy 
loam, 2 to 8 percent 
slopes

Dalian 100 A 0-5 Very cobbly fine 
sandy loam

GM A-1, A-2 0- 0- 0 35-43- 
50

55-60- 
65

50-55- 
60

40-48- 
55

20-25- 
30

0-7 -14 NP

5-60 Very gravelly sandy 
loam, very 
gravelly fine 
sandy loam

GM A-1 0- 0- 0 5- 8- 10 35-45- 
55

30-40- 
50

20-30- 
40

10-18- 
25

0-7 -14 NP

Engineering Properties---Las Vegas Valley Area, Nevada, Part of Clark County

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/11/2020
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Engineering Properties–Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

192—Dalian-
McCullough 
complex, 0 to 4 
percent slopes

Dalian 55 A 0-5 Very gravelly fine 
sandy loam

GM A-1 0- 0- 0 0- 0- 0 30-43- 
55

25-38- 
50

20-30- 
40

10-18- 
25

0-7 -14 NP

5-60 Very gravelly sandy 
loam, very 
gravelly fine 
sandy loam

GM A-1 0- 0- 0 5- 8- 10 35-45- 
55

30-40- 
50

20-30- 
40

10-18- 
25

0-7 -14 NP

Mccullough 35 B 0-5 Very gravelly very 
fine sandy loam

GM A-1 0- 0- 0 5- 8- 10 35-40- 
45

30-35- 
40

25-33- 
40

15-20- 
25

20-23 
-25

NP-3 -5

5-30 Stratified sandy 
loam to loam

SM A-2, A-4 0- 0- 0 0- 0- 0 95-98-1
00

90-95-1
00

55-60- 
65

30-35- 
40

15-20 
-25

NP-3 -5

30-40 Stratified coarse 
sand to loamy fine 
sand

SM A-1, A-2 0- 0- 0 0- 0- 0 80-90-1
00

75-85- 
95

40-50- 
60

10-20- 
30

0-7 -14 NP

40-60 Extremely gravelly 
loamy sand

GP-GM A-1 0- 0- 0 5- 8- 10 20-25- 
30

15-20- 
25

10-13- 
15

5- 8- 10 0-7 -14 NP

Las vegas 5 D 0-1 Gravelly fine sandy 
loam

SM A-1, A-2 0- 0- 0 0- 0- 0 60-70- 
80

50-63- 
75

40-53- 
65

20-25- 
30

15-20 
-25

NP-3 -5

1-7 Fine sandy loam SM A-4 0- 0- 0 0- 0- 0 80-90-1
00

75-85- 
95

65-73- 
80

40-45- 
50

0-7 -14 NP

7-11 Gravelly sandy clay 
loam, gravelly 
loam

GC, SC A-2, A-6 0- 0- 0 0- 0- 0 60-70- 
80

50-63- 
75

30-40- 
50

25-35- 
45

25-30 
-35

10-13-1
5

Engineering Properties---Las Vegas Valley Area, Nevada, Part of Clark County
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Engineering Properties–Las Vegas Valley Area, Nevada, Part of Clark County

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

11-15 Indurated — — — — — — — — — —

Tencee 5 D 0-9 Very gravelly fine 
sandy loam

GC-GM, 
GC

A-2 0- 0- 0 0- 8- 15 35-45- 
55

30-40- 
50

20-33- 
45

10-15- 
20

20-25 
-30

5-8 -10

9-15 Extremely gravelly 
sandy loam, very 
gravelly loam, 
very gravelly 
sandy loam

GC-GM, 
GC

A-2 0- 0- 0 0-13- 25 35-43- 
50

25-35- 
45

15-28- 
40

5-20- 35 20-25 
-30

5-8 -10

15-19 Indurated — — — — — — — — — —

Data Source Information

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark County
Survey Area Data: Version 16, Aug 26, 2020

Engineering Properties---Las Vegas Valley Area, Nevada, Part of Clark County
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Curve Number Matrix

A B C D
ROCK

OUTCROP
1 2 3 4 5 6 7 8 9 10 11 12 13

CN ---> 63 47 57 60 62 74 84 89 92 86 92 71 30
CN ---> 77 66 73 74 76 83 89 93 94 91 94 81 30

CN ---> 85 77 82 83 84 88 92 95 95 93 95 87 30
CN ---> 88 83 86 87 88 91 94 96 96 95 96 90 30

CN ---> 90 90 92 92 92 94 96 96 97 96 97 94 30

% % % % %
1100 6 0 0 59 35 87.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1105 55 40 0 5 0 70.0 56.0 65.0 67.0 69.0 78.0 86.0 91.0 93.0 88.0 93.0 76.0 30.0
1107 0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1112 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1113 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1117 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1120 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1127 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1129 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1130 65 0 25 10 0 71.0 58.0 66.0 68.0 70.0 79.0 87.0 91.0 93.0 89.0 93.0 77.0 30.0
1132 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1133 70 0 10 0 20 71.0 58.0 67.0 68.0 70.0 79.0 87.0 91.0 93.0 89.0 93.0 77.0 30.0
1134 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1135 84 0 0 16 0 67.0 52.0 62.0 64.0 66.0 76.0 85.0 90.0 92.0 87.0 92.0 74.0 30.0
1140 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1141 8 0 2 70 20 86.0 81.0 85.0 86.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1150 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1151 41 0 0 59 0 78.0 68.0 74.0 76.0 77.0 84.0 90.0 93.0 94.0 91.0 94.0 82.0 30.0
1152 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1155 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1156 1 10 0 89 0 87.0 81.0 84.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1160 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0

1160dn 46 1 0 53 0 76.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1165 32 40 15 13 0 75.0 64.0 71.0 73.0 74.0 82.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1181 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1182 95 0 5 0 0 64.0 48.0 58.0 61.0 63.0 74.0 84.0 90.0 92.0 86.0 92.0 72.0 30.0
1183 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1184 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1187 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1190 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1191 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1192 55 35 0 10 0 70.0 57.0 66.0 68.0 70.0 79.0 87.0 91.0 93.0 88.0 93.0 76.0 30.0
1200 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1206 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1207 3 85 5 7 0 78.0 67.0 74.0 75.0 77.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1222 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1225 9 20 50 21 0 82.0 73.0 79.0 80.0 81.0 86.0 91.0 94.0 95.0 92.0 95.0 85.0 30.0
1230 54 0 0 46 0 75.0 63.0 70.0 72.0 74.0 81.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1235 66 25 0 9 0 69.0 55.0 64.0 66.0 68.0 77.0 86.0 91.0 93.0 88.0 93.0 75.0 30.0
1236 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1237 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1240 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1252 0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1255 0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1260 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1262 75 0 0 25 0 69.0 56.0 64.0 67.0 69.0 78.0 86.0 91.0 93.0 88.0 93.0 76.0 30.0
1263 95 0 0 5 0 64.0 48.0 59.0 61.0 64.0 74.0 84.0 90.0 92.0 86.0 92.0 72.0 30.0
1264 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1270 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1278 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1282 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1300 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
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RAINFALL CALCULATIONS 
 
Taken from the NOAA Atlas 2, Volume VII Nevada, 1973 located in the CCRFCD Hydrologic Criteria 
and Drainage Design Manual. 
 
Rainfall 10-year, 6 hour storm = 1.3 inches 
Rainfall 100-year, 6 hour storm = 2.0 inches 
 
Precipitation Adjustment Values 10-year, 6 hour storm = 1.24 
Precipitation Adjustment Values 100-year, 6 hour storm = 1.43 
 
Adjusted Rainfall 10-year, 6 hour storm = (1.3) x (1.24) = 1.61 
Adjusted Rainfall 100-year, 6 hour storm = (2.0) x (1.43) = 2.86 
 
Ratio for 100-year rainfall = 1.00 
Ratio of (10-year rainfall) / (100-year rainfall) = (1.61 / 2.86) = 0.56 



SOIL TYPE CALCULATED CURVE NUMBER 
 

Soil Type #191 – (Commercial) 
Soil Percent(%) Soil Type CN 
Dalain 100 A 92 

CN = 92 

Soil Type #191 – (Desert Shrub) 
Soil Percent(%) Soil Type CN 
Dalain 100 A 63 

CN = 63  

Soil Type #191 – (Pavement) 
Soil Percent(%) Soil Type CN 
Dalain 100 A 98 

CN = 98 
 
 

 
 
 
 
 

 
 
 



BASIN COMPOSITE CN VALUES

EXON1 EXISTING

Soil Type Land Use Percent CN Value
of Basin

1191 Desert Shrub 100 63
CN(Composite) = 1*63

CN = 63.0

EXOF1 EXISTING

Soil Type Land Use Percent CN Value
of Basin

1191 Desert Shrub 100 63
1191 Pavement 50 98

CN(Composite) = (0.5*63)+(0.5*98)

CN = 80.5

EXOF2 EXISTING

Soil Type Land Use Percent CN Value
of Basin

1191 Pavement 100 98
CN(Composite) = 1*98

CN = 98.0

FUTON1 EXISTING

Soil Type Land Use Percent CN Value
of Basin

1191 Commercial 100 92
CN(Composite) = 1*92

CN = 92.0

FUTOF1 EXISTING

Soil Type Land Use Percent CN Value
of Basin

1191 Pavement 100 98
CN(Composite) = 1*98

CN = 98.0

FUTOF2 EXISTING

Soil Type Land Use Percent CN Value
of Basin

1191 Pavement 100 98
CN(Composite) = 1*98

CN = 98.0



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

DEVELOPMENT : WOW Carwash @ Durango & Echelon Pt.
   Project No. : 20349 Existing Condition

CALCULATED BY : PDW DATE: January 2021

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

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

LAND TOTAL Tc = Tlag=

DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Tc = Ti + Tt LENGTH (L/180)+10 0.6Tc/60

(acres) (mi^2) (ft) (%) (min) (ft) (%) k (fps) (min) (min) (ft) (min) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
      

Existing Onsite Basins

EXON 1 63.0 0.4416 3.12 0.0049 38 4.40 4.47 280 2.85 DEV 5.17 0.9 5.4 318.4 11.769 5.37 5.00 0.054  

Existing Offsite Basins

EXOF1 80.5 0.6726 0.54 0.0008 53 5.48 3.17 248 4.00 DEV 6.12 0.7 3.9 301.3 11.674 3.85 5.00 0.050 minimum Tc used

EXOF2 98.0 0.9036 0.64 0.0010 58 1.00 2.69 130 1.53 DEV 3.79 0.6 3.3 188.0 11.044 3.26 5.00 0.050 minimum Tc used

 * The velocity in column 9 was computed using the equation V = CS^.5

Ti = 1.8 (1.1 - K) L^1/2 / S^1/3 C is a coefficient and S is the travel slope, as outlined in section 602.1 of the CCRFCD Manual.

Tc = Ti + Tt

K = 0.0132 (CN) - 0.39           Tlag = 0.6Tc    *As recommended in the CCRFCD Manual, C = 30.6 under developed conditions

   and C = 29.4 under undeveloped conditions.

  REFERENCE :       STANDARD FORM 4



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME OF CONCENTRATION

DEVELOPMENT : WOW Carwash @ Durango & Echelon Pt.
   Project No. : 20349 Future Condition

CALCULATED BY : PDW DATE: January 2021

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

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

LAND TOTAL Tc = Tlag=

DESIG: CN K AREA AREA LENGTH SLOPE Ti LENGTH SLOPE COVER VELOCITY* Tt Tc = Ti + Tt LENGTH (L/180)+10 0.6Tc/60

(acres) (mi^2) (ft) (%) (min) (ft) (%) k (fps) (min) (min) (ft) (min) (min) (min) (hrs)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)
      

Future Onsite Basins

FUTON1 92.0 0.8244 3.12 0.0049 25 10.00 1.15 726 2.80 EX 4.92 2.5 3.6 750.6 N/A 3.60 10.00 0.100 minimum Tc used

Future Offsite Basins

FUTOF1 98.0 0.9036 0.54 0.0008 36 7.50 1.08 266 3.85 DEV 6.00 0.7 1.8 301.4 11.675 1.82 5.00 0.050 minimum Tc used

FUTOF2 98.0 0.9036 0.64 0.0010 58 1.00 2.69 130 1.50 DEV 3.75 0.6 3.3 188.0 11.044 3.27 5.00 0.050 minimum Tc used

 * The velocity in column 9 was computed using the equation V = CS^.5

Ti = 1.8 (1.1 - K) L^1/2 / S^1/3 C is a coefficient and S is the travel slope, as outlined in section 602.1 of the CCRFCD Manual.

Tc = Ti + Tt

K = 0.0132 (CN) - 0.39           Tlag = 0.6Tc    *As recommended in the CCRFCD Manual, C = 30.6 under developed conditions

   and C = 29.4 under undeveloped conditions.

  REFERENCE :       STANDARD FORM 4



     
 

 

 
WOW CARWASH @ DURANGO & ECHELON PT. 20349  

McCay  
Engineering

Appendix C 
 

Existing HEC-1 Model 



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   30DEC20  TIME  15:09:47   *                                                   *           (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 
 
              1           ID                                                                                 
              2           ID             TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                
              3           ID                       LAS VEGAS, NEVADA                                         
              4           ID                                                                                 
              5           ID        PREPARED FOR:                                                            
              6           ID                                                                                 
              7           ID        PREPARED BY:                                                             
              8           ID                      MCCAY ENGINEERING                                          
              9           ID                      11700 W. CHARLESTON BLVD, SUITE 170-298                    
             10           ID                      LAS VEGAS, NV  89135                                       
             11           ID                                                                                 
             12           ID                                                                                 
             13           ID    EXISTING 10 YEAR                                                             
             14           ID    FILENAME:WOW-EX10A.DAT                                                       
             15           ID    JOB#2010667                                                                  
             16           ID                                                                                 
             17           ID                                                                                 
             18           ID                                                                                 
                          *DIAGRAM                                                                         
             19           IT       5       0       0     300                                                 
             20           IO       5       0       0                                                         
             21           IN       5       0       0                                                         
             22           JR    PREC    0.56                                                                 
                          *                                                                                
  
             23           KK    DON1                                                                         
             24           KM   REFEREBCE BASIN DON1                                                          
             25           BA  0.0013                                                                         
             26           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 
             27           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 
             28           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 
             29           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 
             30           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 
             31           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 
             32           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 
             33           PC    .998    .999    1.00                                                         
             34           LS       0      92                                                                 
             35           UD   0.082                                                                         
                          *                                                                                
  
             36           KK    DON2                                                                         
             37           KM   REFEREBCE BASIN DON2                                                          
             38           BA  0.0003                                                                         
             39           LS       0      92                                                                 
             40           UD   0.050                                                                         
                          *                                                                                
  
             41           KK    DON3                                                                         
             42           KM   REFEREBCE BASIN DON3                                                          
             43           BA  0.0012                                                                         
             44           LS       0      92                                                                 
             45           UD   0.066                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
 
  
             46           KK     DDD                                                                         
             47           KM   REFEREBCE BASIN DDD                                                           
             48           BF       8                                                                         
             49           BA  0.0010                                                                         
             50           LS       0      98                                                                 
             51           UD   0.050                                                                         
                          *                                                                                
  
             52           KK     CP3                                                                         
             53           KM   COMBINE BASINS DON1, DON2, DON3, AND DDD                                      
             54           HC       4                                                                         
                          *                                                                                
  
             55           KK   EXOF1                                                                         
             56           KM   REFERENCE FLOW, PER PW20-11678                                                
             57           BF      14                                                                         
             58           PB    2.86                                                                         
             59           BA  0.0008                                                                         



             60           LS       0    80.5                                                                 
             61           UD   0.056                                                                         
                          *                                                                                
  
             62           KK   EXOF2                                                                         
             63           KM   REFERENCE FLOW, PER DS#4704                                                   
             64           BF       0                                                                         
             65           PB    2.86                                                                         
             66           BA  0.0010                                                                         
             67           LS       0      98                                                                 
             68           UD   0.050                                                                         
                          *                                                                                
  
             69           KK   EXON1                                                                         
             70           KM   EXISTING ONSITE BASIN                                                         
             71           BF       0                                                                         
             72           PB    2.86                                                                         
             73           BA  0.0049                                                                         
             74           LS       0      63                                                                 
             75           UD   0.054                                                                         
                          *                                                                                
  
             76           KK     C01                                                                         
             77           KM   COMBINE BASINS EXOF1, EXOF2, EXON1, AND CP3                                   
             78           HC       4                                                                         
                          *                                                                                
             79           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    23        DON1 
                 . 
                 . 
    36           .        DON2 
                 .           . 
                 .           . 
    41           .           .        DON3 
                 .           .           . 
                 .           .           . 
    46           .           .           .         DDD 
                 .           .           .           . 
                 .           .           .           . 
    52         CP3.................................... 
                 . 
                 . 
    55           .       EXOF1 
                 .           . 
                 .           . 
    62           .           .       EXOF2 
                 .           .           . 
                 .           .           . 
    69           .           .           .       EXON1 
                 .           .           .           . 
                 .           .           .           . 
    76         C01.................................... 
 
 (***) 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   30DEC20  TIME  15:09:47   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                                      TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                
                                                LAS VEGAS, NEVADA                                         
                                                                                                          
                                 PREPARED FOR:                                                            
                                                                                                          
                                 PREPARED BY:                                                             
                                               MCCAY ENGINEERING                                          
                                               11700 W. CHARLESTON BLVD, SUITE 170-298                    
                                               LAS VEGAS, NV  89135                                       
                                                                                                          
                                                                                                          
                             EXISTING 10 YEAR                                                             
                             FILENAME:WOW-EX10A.DAT                                                       
                             JOB#2010667                                                                  
                                                                                                          
                                                                                                          
                                                                                                          
 
   20 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 
                      .56 
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 
                                                         .56 
 
 HYDROGRAPH AT 
+                   DON1       .00     1   FLOW           0. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                   DON2       .00     1   FLOW           0. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                   DON3       .00     1   FLOW           0. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                    DDD       .00     1   FLOW           8. 
                                           TIME         3.50 
 
  4 COMBINED AT 
+                    CP3       .00     1   FLOW           9. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                  EXOF1       .00     1   FLOW          14. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                  EXOF2       .00     1   FLOW           1. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                  EXON1       .00     1   FLOW           0. 
                                           TIME         4.83 
 
  4 COMBINED AT 
+                    C01       .01     1   FLOW          24. 
                                           TIME         3.50 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 



1*****************************************                                                   *************************************** 
 *                                       *                                                   *                                     * 
 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     * 
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    * 
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          * 
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       * 
 *  RUN DATE   30DEC20  TIME  15:09:57   *                                                   *           (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 
 
              1           ID                                                                                 
              2           ID             TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                
              3           ID                       LAS VEGAS, NEVADA                                         
              4           ID                                                                                 
              5           ID        PREPARED FOR:                                                            
              6           ID                                                                                 
              7           ID        PREPARED BY:                                                             
              8           ID                      MCCAY ENGINEERING                                          
              9           ID                      11700 W. CHARLESTON BLVD, SUITE 170-298                    
             10           ID                      LAS VEGAS, NV  89135                                       
             11           ID                                                                                 
             12           ID                                                                                 
             13           ID    EXISTING 100 YEAR                                                            
             14           ID    FILENAME:WOW-EX100A.DAT                                                      
             15           ID    JOB#2010667                                                                  
             16           ID                                                                                 
             17           ID                                                                                 
             18           ID                                                                                 
                          *DIAGRAM                                                                         
             19           IT       5       0       0     300                                                 
             20           IO       5       0       0                                                         
             21           IN       5       0       0                                                         
             22           JR    PREC    1.00                                                                 
                          *                                                                                
  
             23           KK    DON1                                                                         
             24           KM   REFEREBCE BASIN DON1                                                          
             25           BA  0.0013                                                                         
             26           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 
             27           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 
             28           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 
             29           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 
             30           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 
             31           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 
             32           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 
             33           PC    .998    .999    1.00                                                         
             34           LS       0      92                                                                 
             35           UD   0.082                                                                         
                          *                                                                                
  
             36           KK    DON2                                                                         
             37           KM   REFEREBCE BASIN DON2                                                          
             38           BA  0.0003                                                                         
             39           LS       0      92                                                                 
             40           UD   0.050                                                                         
                          *                                                                                
  
             41           KK    DON3                                                                         
             42           KM   REFEREBCE BASIN DON3                                                          
             43           BA  0.0012                                                                         
             44           LS       0      92                                                                 
             45           UD   0.066                                                                         
                          *                                                                                
1                                                       HEC-1 INPUT                                             PAGE  2 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
 
  
             46           KK     DDD                                                                         
             47           KM   REFEREBCE BASIN DDD                                                           
             48           BF      18                                                                         
             49           BA  0.0010                                                                         
             50           LS       0      98                                                                 
             51           UD   0.050                                                                         
                          *                                                                                
  
             52           KK     CP3                                                                         
             53           KM   COMBINE BASINS DON1, DON2, DON3, AND DDD                                      
             54           HC       4                                                                         
                          *                                                                                
  
             55           KK   EXOF1                                                                         
             56           KM   REFERENCE FLOW, PER PW20-11678                                                
             57           BF      37                                                                         
             58           PB    2.86                                                                         
             59           BA  0.0008                                                                         



             60           LS       0    80.5                                                                 
             61           UD   0.056                                                                         
                          *                                                                                
  
             62           KK   EXOF2                                                                         
             63           KM   REFERENCE FLOW, PER DS#4704                                                   
             64           BF       0                                                                         
             65           PB    2.86                                                                         
             66           BA  0.0010                                                                         
             67           LS       0      98                                                                 
             68           UD   0.050                                                                         
                          *                                                                                
  
             69           KK   EXON1                                                                         
             70           KM   EXISTING ONSITE BASIN                                                         
             71           BF       0                                                                         
             72           PB    2.86                                                                         
             73           BA  0.0049                                                                         
             74           LS       0      63                                                                 
             75           UD   0.054                                                                         
                          *                                                                                
  
             76           KK     C01                                                                         
             77           KM   COMBINE BASINS EXOF1, OXOF2, EXON1, AND CP3                                   
             78           HC       4                                                                         
                          *                                                                                
             79           ZZ                                                                                 
1 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
    23        DON1 
                 . 
                 . 
    36           .        DON2 
                 .           . 
                 .           . 
    41           .           .        DON3 
                 .           .           . 
                 .           .           . 
    46           .           .           .         DDD 
                 .           .           .           . 
                 .           .           .           . 
    52         CP3.................................... 
                 . 
                 . 
    55           .       EXOF1 
                 .           . 
                 .           . 
    62           .           .       EXOF2 
                 .           .           . 
                 .           .           . 
    69           .           .           .       EXON1 
                 .           .           .           . 
                 .           .           .           . 
    76         C01.................................... 
 
 (***) 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   30DEC20  TIME  15:09:57   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                                                                                                          
                                      TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                
                                                LAS VEGAS, NEVADA                                         
                                                                                                          
                                 PREPARED FOR:                                                            
                                                                                                          
                                 PREPARED BY:                                                             
                                               MCCAY ENGINEERING                                          
                                               11700 W. CHARLESTON BLVD, SUITE 170-298                    
                                               LAS VEGAS, NV  89135                                       
                                                                                                          
                                                                                                          
                             EXISTING 100 YEAR                                                            
                             FILENAME:WOW-EX100A.DAT                                                      
                             JOB#2010667                                                                  
                                                                                                          
                                                                                                          
                                                                                                          
 
   20 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 
+                   DON1       .00     1   FLOW           1. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                   DON2       .00     1   FLOW           0. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                   DON3       .00     1   FLOW           1. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                    DDD       .00     1   FLOW          19. 
                                           TIME         3.50 
 
  4 COMBINED AT 
+                    CP3       .00     1   FLOW          20. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                  EXOF1       .00     1   FLOW          38. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                  EXOF2       .00     1   FLOW           2. 
                                           TIME         3.50 
 
 HYDROGRAPH AT 
+                  EXON1       .00     1   FLOW           2. 
                                           TIME         3.50 
 
  4 COMBINED AT 
+                    C01       .01     1   FLOW          62. 
                                           TIME         3.50 
 
 
 
 *** NORMAL END OF HEC-1 *** 
 
 
 



     
 

 

 
WOW CARWASH @ DURANGO & ECHELON PT. 20349  
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Future HEC-1 Model 



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   22DEC20  TIME  09:30:46   *                                                   *           (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 

 

              1           ID                                                                                 

              2           ID             TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                

              3           ID                       LAS VEGAS, NEVADA                                         

              4           ID                                                                                 

              5           ID        PREPARED FOR:                                                            

              6           ID                                                                                 

              7           ID        PREPARED BY:                                                             

              8           ID                      MCCAY ENGINEERING                                          

              9           ID                      11700 W. CHARLESTON BLVD, SUITE 170-298                    

             10           ID                      LAS VEGAS, NV  89135                                       

             11           ID                                                                                 

             12           ID                                                                                 

             13           ID    FUTURE 10 YEAR                                                               

             14           ID    FILENAME:WOW-FUT10A.DAT                                                      

             15           ID    JOB#2010667                                                                  

             16           ID                                                                                 

             17           ID                                                                                 

             18           ID                                                                                 

                          *DIAGRAM                                                                         

             19           IT       5       0       0     300                                                 

             20           IO       5       0       0                                                         

             21           IN       5       0       0                                                         

             22           JR    PREC    0.56                                                                 

                          *                                                                                

  

             23           KK    DON1                                                                         

             24           KM   REFEREBCE BASIN DON1                                                          

             25           BA  0.0013                                                                         

             26           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 

             27           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 

             28           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 

             29           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 

             30           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 

             31           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 

             32           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 

             33           PC    .998    .999    1.00                                                         

             34           LS       0      92                                                                 

             35           UD   0.082                                                                         

                          *                                                                                

  

             36           KK    DON2                                                                         

             37           KM   REFEREBCE BASIN DON2                                                          

             38           BA  0.0003                                                                         

             39           LS       0      92                                                                 

             40           UD   0.050                                                                         

                          *                                                                                

  

             41           KK    DON3                                                                         

             42           KM   REFEREBCE BASIN DON3                                                          

             43           BA  0.0012                                                                         

             44           LS       0      92                                                                 

             45           UD   0.066                                                                         

                          *                                                                                

1                                                       HEC-1 INPUT                                             PAGE  2 

 

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

 

  

             46           KK     DDD                                                                         

             47           KM   REFEREBCE BASIN DDD                                                           

             48           BF       8                                                                         

             49           BA  0.0010                                                                         

             50           LS       0      98                                                                 

             51           UD   0.050                                                                         

                          *                                                                                

  

             52           KK     CP3                                                                         

             53           KM   COMBINE BASINS DON1, DON2, DON3, AND DDD                                      

             54           HC       4                                                                         

                          *                                                                                

  

             55           KK  FUTOF1                                                                         

             56           KM   REFERENCE FLOW, PER PW20-11678                                                

             57           BF      14                                                                         

             58           PB    2.86                                                                         

             59           BA  0.0008                                                                         



             60           LS       0      98                                                                 

             61           UD   0.050                                                                         

                          *                                                                                

  

             62           KK  FUTOF2                                                                         

             63           KM   REFERENCE FLOW, PER DS#4704                                                   

             64           BF       0                                                                         

             65           PB    2.86                                                                         

             66           BA  0.0010                                                                         

             67           LS       0      98                                                                 

             68           UD   0.050                                                                         

                          *                                                                                

  

             69           KK  FUTON1                                                                         

             70           KM   EXISTING ONSITE BASIN                                                         

             71           BF       0                                                                         

             72           PB    2.86                                                                         

             73           BA  0.0049                                                                         

             74           LS       0      92                                                                 

             75           UD   0.100                                                                         

                          *                                                                                

  

             76           KK     C01                                                                         

             77           KM   COMBINE BASINS FUTOF1, FUTOF2, FUTON1, AND CP3                                

             78           HC       4                                                                         

                          *                                                                                

             79           ZZ                                                                                 

1 

                 SCHEMATIC DIAGRAM OF STREAM NETWORK 

 INPUT 

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

 

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

 

    23        DON1 

                 . 

                 . 

    36           .        DON2 

                 .           . 

                 .           . 

    41           .           .        DON3 

                 .           .           . 

                 .           .           . 

    46           .           .           .         DDD 

                 .           .           .           . 

                 .           .           .           . 

    52         CP3.................................... 

                 . 

                 . 

    55           .      FUTOF1 

                 .           . 

                 .           . 

    62           .           .      FUTOF2 

                 .           .           . 

                 .           .           . 

    69           .           .           .      FUTON1 

                 .           .           .           . 

                 .           .           .           . 

    76         C01.................................... 

 

 (***) 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   22DEC20  TIME  09:30:46   *                                                   *           (916) 756-1104            * 

 *                                       *                                                   *                                     * 

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

 

 

 

 

 

                                                                                                          

                                      TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                

                                                LAS VEGAS, NEVADA                                         

                                                                                                          

                                 PREPARED FOR:                                                            

                                                                                                          

                                 PREPARED BY:                                                             

                                               MCCAY ENGINEERING                                          

                                               11700 W. CHARLESTON BLVD, SUITE 170-298                    

                                               LAS VEGAS, NV  89135                                       

                                                                                                          

                                                                                                          

                             FUTURE 10 YEAR                                                               

                             FILENAME:WOW-FUT10A.DAT                                                      

                             JOB#2010667                                                                  

                                                                                                          

                                                                                                          

                                                                                                          

 

   20 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 

                      .56 

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 

                                                         .56 

 

 HYDROGRAPH AT 

+                   DON1       .00     1   FLOW           0. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                   DON2       .00     1   FLOW           0. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                   DON3       .00     1   FLOW           0. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                    DDD       .00     1   FLOW           8. 

                                           TIME         3.50 

 

  4 COMBINED AT 

+                    CP3       .00     1   FLOW           9. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                 FUTOF1       .00     1   FLOW          15. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                 FUTOF2       .00     1   FLOW           1. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                 FUTON1       .00     1   FLOW           4. 

                                           TIME         3.50 

 

  4 COMBINED AT 

+                    C01       .01     1   FLOW          29. 

                                           TIME         3.50 

 

 

 

 *** NORMAL END OF HEC-1 *** 

 

 

 



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

 *                                       *                                                   *                                     * 

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

 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    * 

 *            VERSION 4.1                *                                                   *          609 SECOND STREET          * 

 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       * 

 *  RUN DATE   22DEC20  TIME  09:30:29   *                                                   *           (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 

 

              1           ID                                                                                 

              2           ID             TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                

              3           ID                       LAS VEGAS, NEVADA                                         

              4           ID                                                                                 

              5           ID        PREPARED FOR:                                                            

              6           ID                                                                                 

              7           ID        PREPARED BY:                                                             

              8           ID                      MCCAY ENGINEERING                                          

              9           ID                      11700 W. CHARLESTON BLVD, SUITE 170-298                    

             10           ID                      LAS VEGAS, NV  89135                                       

             11           ID                                                                                 

             12           ID                                                                                 

             13           ID    FUTURE 100 YEAR                                                              

             14           ID    FILENAME:WOW-FUT100A.DAT                                                     

             15           ID    JOB#2010667                                                                  

             16           ID                                                                                 

             17           ID                                                                                 

             18           ID                                                                                 

                          *DIAGRAM                                                                         

             19           IT       5       0       0     300                                                 

             20           IO       5       0       0                                                         

             21           IN       5       0       0                                                         

             22           JR    PREC    1.00                                                                 

                          *                                                                                

  

             23           KK    DON1                                                                         

             24           KM   REFEREBCE BASIN DON1                                                          

             25           BA  0.0013                                                                         

             26           PC    .000    .020    .057    .070    .087    .108    .124    .130    .130    .130 

             27           PC    .130    .130    .130    .133    .140    .142    .148    .158    .172    .181 

             28           PC    .190    .197    .199    .200    .201    .204    .214    .229    .241    .249 

             29           PC    .251    .256    .270    .278    .281    .283    .295    .322    .352    .409 

             30           PC    .499    .590    .710    .744    .781    .812    .819    .835    .851    .856 

             31           PC    .860    .868    .876    .888    .910    .926    .937    .950    .970    .976 

             32           PC    .982    .985    .987    .989    .990    .993    .993    .994    .995    .998 

             33           PC    .998    .999    1.00                                                         

             34           LS       0      92                                                                 

             35           UD   0.082                                                                         

                          *                                                                                

  

             36           KK    DON2                                                                         

             37           KM   REFEREBCE BASIN DON2                                                          

             38           BA  0.0003                                                                         

             39           LS       0      92                                                                 

             40           UD   0.050                                                                         

                          *                                                                                

  

             41           KK    DON3                                                                         

             42           KM   REFEREBCE BASIN DON3                                                          

             43           BA  0.0012                                                                         

             44           LS       0      92                                                                 

             45           UD   0.066                                                                         

                          *                                                                                

1                                                       HEC-1 INPUT                                             PAGE  2 

 

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

 

  

             46           KK     DDD                                                                         

             47           BF      18                                                                         

             48           KM   REFEREBCE BASIN DDD                                                           

             49           BA  0.0010                                                                         

             50           LS       0      98                                                                 

             51           UD   0.050                                                                         

                          *                                                                                

  

             52           KK     CP3                                                                         

             53           KM   COMBINE BASINS DON1, DON2, DON3, AND DDD                                      

             54           HC       4                                                                         

                          *                                                                                

  

             55           KK  FUTOF1                                                                         

             56           KM   REFERENCE FLOW, PER PW20-11678                                                

             57           BF      37                                                                         

             58           PB    2.86                                                                         

             59           BA  0.0008                                                                         



             60           LS       0      98                                                                 

             61           UD   0.050                                                                         

                          *                                                                                

  

             62           KK  FUTOF2                                                                         

             63           KM   REFERENCE FLOW, PER DS#4704                                                   

             64           BF       0                                                                         

             65           PB    2.86                                                                         

             66           BA  0.0010                                                                         

             67           LS       0      98                                                                 

             68           UD   0.050                                                                         

                          *                                                                                

  

             69           KK  FUTON1                                                                         

             70           KM   EXISTING ONSITE BASIN                                                         

             71           BF       0                                                                         

             72           PB    2.86                                                                         

             73           BA  0.0049                                                                         

             74           LS       0      92                                                                 

             75           UD   0.100                                                                         

                          *                                                                                

  

             76           KK     C01                                                                         

             77           KM   COMBINE BASINS FUTOF1, FUTOF2, FUTON1, AND CP3                                

             78           HC       4                                                                         

                          *                                                                                

             79           ZZ                                                                                 

1 

                 SCHEMATIC DIAGRAM OF STREAM NETWORK 

 INPUT 

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

 

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

 

    23        DON1 

                 . 

                 . 

    36           .        DON2 

                 .           . 

                 .           . 

    41           .           .        DON3 

                 .           .           . 

                 .           .           . 

    46           .           .           .         DDD 

                 .           .           .           . 

                 .           .           .           . 

    52         CP3.................................... 

                 . 

                 . 

    55           .      FUTOF1 

                 .           . 

                 .           . 

    62           .           .      FUTOF2 

                 .           .           . 

                 .           .           . 

    69           .           .           .      FUTON1 

                 .           .           .           . 

                 .           .           .           . 

    76         C01.................................... 

 

 (***) 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   22DEC20  TIME  09:30:29   *                                                   *           (916) 756-1104            * 

 *                                       *                                                   *                                     * 

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

 

 

 

 

 

                                                                                                          

                                      TECHNICAL DRAINAGE STUDY FOR WOW CAR WASH AT DURANGO                

                                                LAS VEGAS, NEVADA                                         

                                                                                                          

                                 PREPARED FOR:                                                            

                                                                                                          

                                 PREPARED BY:                                                             

                                               MCCAY ENGINEERING                                          

                                               11700 W. CHARLESTON BLVD, SUITE 170-298                    

                                               LAS VEGAS, NV  89135                                       

                                                                                                          

                                                                                                          

                             FUTURE 100 YEAR                                                              

                             FILENAME:WOW-FUT100A.DAT                                                     

                             JOB#2010667                                                                  

                                                                                                          

                                                                                                          

                                                                                                          

 

   20 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 

+                   DON1       .00     1   FLOW           1. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                   DON2       .00     1   FLOW           0. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                   DON3       .00     1   FLOW           1. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                    DDD       .00     1   FLOW          19. 

                                           TIME         3.50 

 

  4 COMBINED AT 

+                    CP3       .00     1   FLOW          20. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                 FUTOF1       .00     1   FLOW          39. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                 FUTOF2       .00     1   FLOW           2. 

                                           TIME         3.50 

 

 HYDROGRAPH AT 

+                 FUTON1       .00     1   FLOW           9. 

                                           TIME         3.50 

 

  4 COMBINED AT 

+                    C01       .01     1   FLOW          70. 

                                           TIME         3.50 

 

 

 

 *** NORMAL END OF HEC-1 *** 

 

 

 



     
 

 

 
WOW CARWASH @ DURANGO & ECHELON PT. 20349  

McCay  
Engineering

Appendix E 
 

Hydraulic Calculations 



Worksheet for FUT Durango Sect 10 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0048Channel Slope
cfs29.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.600+00.0
0.500+05.0
0.500+05.5
0.000+05.5
0.130+07.0
0.170+07.0
1.130+50.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+07.0, 0.13)(0+00.0, 0.60)
0.016(0+50.0, 1.13)(0+07.0, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.76Normal Depth
0.00 to 1.13 

ftElevation Range

ft²9.9Flow Area
ft33.94Wetted Perimeter
ft0.29Hydraulic Radius
ft33.23Top Width
ft0.76Normal Depth
ft0.74Critical Depth
ft/ft0.0054Critical Slope
ft/s2.94Velocity
ft0.13Velocity Head
ft0.89Specific Energy

0.950Froude Number

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

12/22/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
Centerwow.fm8



Worksheet for FUT Durango Sect 10 yr
Results

SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
ft0.76Normal Depth
ft0.74Critical Depth
ft/ft0.0048Channel Slope
ft/ft0.0054Critical Slope

Messages

Water 
Surface 

Elevation 
exceeds 

lowest end 
station by 

0.155530862
127316ft. 

Messages

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

12/22/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
Centerwow.fm8



Cross Section for FUT Durango Sect 10 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0048Channel Slope
ft0.76Normal Depth
cfs29.00Discharge

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

12/22/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution 
Centerwow.fm8



Worksheet for FUT Echelon Sect 10 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0408Channel Slope
cfs15.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.600+00.0
0.500+05.0
0.500+05.5
0.000+05.5
0.130+07.0
0.170+07.0
0.830+40.0
0.170+73.0
0.130+73.0
0.000+74.5
0.500+74.5
0.500+75.0
0.600+80.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+07.0, 0.13)(0+00.0, 0.60)
0.016(0+73.0, 0.13)(0+07.0, 0.13)
0.013(0+80.0, 0.60)(0+73.0, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.38Normal Depth
0.00 to 0.83 

ftElevation Range

ft²3.1Flow Area
ft24.62Wetted Perimeter
ft0.13Hydraulic Radius
ft23.77Top Width

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

1/4/2021

FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution 
Centerwow.fm8



Worksheet for FUT Echelon Sect 10 yr
Results

ft0.38Normal Depth
ft0.49Critical Depth
ft/ft0.0065Critical Slope
ft/s4.85Velocity
ft0.36Velocity Head
ft0.74Specific Energy

2.368Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.38Normal Depth
ft0.49Critical Depth
ft/ft0.0408Channel Slope
ft/ft0.0065Critical Slope

Page 2 of 227 Siemon Company Drive Suite 200 W  
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Cross Section for FUT Echelon Sect 10 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0408Channel Slope
ft0.38Normal Depth
cfs15.00Discharge
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Worksheet for FUT Durango Sect 100 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0048Channel Slope
cfs70.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.600+00.0
0.500+05.0
0.500+05.5
0.000+05.5
0.130+07.0
0.170+07.0
1.130+50.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+07.0, 0.13)(0+00.0, 0.60)
0.016(0+50.0, 1.13)(0+07.0, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.99Normal Depth
0.00 to 1.13 

ftElevation Range

ft²18.8Flow Area
ft44.55Wetted Perimeter
ft0.42Hydraulic Radius
ft43.61Top Width
ft0.99Normal Depth
ft0.99Critical Depth
ft/ft0.0048Critical Slope
ft/s3.73Velocity
ft0.22Velocity Head
ft1.20Specific Energy

1.002Froude Number
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Worksheet for FUT Durango Sect 100 yr
Results

SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.99Normal Depth
ft0.99Critical Depth
ft/ft0.0048Channel Slope
ft/ft0.0048Critical Slope
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Cross Section for FUT Durango Sect 100 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0048Channel Slope
ft0.99Normal Depth
cfs70.00Discharge
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Worksheet for FUT Echelon Sect 100 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0408Channel Slope
cfs39.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

0.600+00.0
0.500+05.0
0.500+05.5
0.000+05.5
0.130+07.0
0.170+07.0
0.830+40.0
0.170+73.0
0.130+73.0
0.000+74.5
0.500+74.5
0.500+75.0
0.600+80.0

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station
0.013(0+07.0, 0.13)(0+00.0, 0.60)
0.016(0+73.0, 0.13)(0+07.0, 0.13)
0.013(0+80.0, 0.60)(0+73.0, 0.13)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft0.49Normal Depth
0.00 to 0.83 

ftElevation Range

ft²6.4Flow Area
ft36.23Wetted Perimeter
ft0.18Hydraulic Radius
ft35.15Top Width
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Worksheet for FUT Echelon Sect 100 yr
Results

ft0.49Normal Depth
ft0.65Critical Depth
ft/ft0.0060Critical Slope
ft/s6.05Velocity
ft0.57Velocity Head
ft1.06Specific Energy

2.490Froude Number
SupercriticalFlow Type

GVF Input Data

ft0.00Downstream Depth
ft0.00Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
ft0.49Normal Depth
ft0.65Critical Depth
ft/ft0.0408Channel Slope
ft/ft0.0060Critical Slope
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Cross Section for FUT Echelon Sect 100 yr
Project Description

Manning 
FormulaFriction Method

Normal DepthSolve For

Input Data

ft/ft0.0408Channel Slope
ft0.49Normal Depth
cfs39.00Discharge
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Appendix F 

 
Excerpts from Technical Drainage Study for 

Goodwill at Durango & Deer Springs 
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Appendix G 
 

Excerpts from Technical Drainage Study for Deer 
Springs-Durango Apartments 
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Project Plans 
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DURANGO DRIVE

(PUBLIC ROW-WIDTH VARIES)
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APN 125-20-301-019
MDM PROPERTIES LLC
OR 20180319:00003360

APN 125-20-301-020
ALHAMBRA PLACE PARTNERSHIP AND
DEER SPRINGS DURANGO APARTMENTS LLC
FUTURE SITE IMPS PER CLV L20-00325
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PARTNERSHIP AND
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CAR WASH
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CONSTRUCTION NOTES:

1. INSTALL 'L' TYPE CURB AND GUTTER PER CCAUSD #216
2. INSTALL ONSITE 'A' TYPE CURB (BLACK CONCRETE WHERE INDICATED ON PLAN)

PER DETAIL ON C3.02
3. INSTALL 'A' TYPE CURB PER CCAUSD #219
4. INSTALL CONCRETE SIDEWALK PER CCAUSD #234
5. INSTALL SIDEWALK DRAIN PER CCAUSD #236
6. INSTALL SIDEWALK RAMP, CASE III, WITH TRUNCATED DOMES PER CCAUSD #235
7. INSTALL ONSITE CURB RAMP I PER DETAIL ON C3.02
8. INSTALL ONSITE CURB RAMP II PER DETAIL ON C3.02
9. INSTALL 3" (PUBLIC & DRIVE ISLE ) AC OVER 4" TYPE II AGG. BASE
10. INSTALL 2" (PARKING) AC OVER 4" TYPE II AGG. BASE
11. INSTALL 6" CONCRETE  OVER 4" TYPE II AGG. BASE WITH STEEL REINFORCEMENT

OR WEAKENED PLANE CONTROL JOINTS PER GEOTECH STUDY.
12. INSTALL BMP RIPRAP LINED SWALE PER NOTE THIS SHEET AND DETAIL ON SHEET

C3.02
13. INSTALL DEPRESSED CURB PER DETAIL ON SHEET C3.02
14. INSTALL COMMERCIAL DRIVEWAY PER CCAUSD #222.1 & 228
15. INSTALL TRASH ENCLOSURE PER ARCH DWGS
16. SAWCUT AND REMOVE AC BEYOND.  PROTECT EDGE FROM DAMAGE
17. INSTALL 3'X3' RIPRAP OUTLET PAD. D(50)=3" MIN, TH=6" MIN
18. INSTALL ZURN Z886 TRENCH DRAIN SYSTEM WITH TRAFFIC RATED AND ADA

COMPLIANT GRATE, OR APPROVED EQUAL.  INV(OUT)=70.55
19. INSTALL 6" PVC STORMDRAIN @ 1.00% MIN WITH MITERED DRAIN OUTLET
20. WATERPROOF BUILDING TO A MINIMUM OF 8" ABOVE ADJACENT FLOWLINE
21. INSTALL 1.0' MAX STEM WALL.  SEE STRUCTURAL DWGS
22. INSTALL 3.0' MAX RETAINING WALL PER SNBORS B-100-1
23. INSTALL 5" CONCRETE  OVER 4" TYPE II AGG. BASE WITH STEEL REINFORCEMENT

OR WEAKENED PLANE CONTROL JOINTS PER GEOTECH STUDY.

EASEMENTS

EXISTING UTILITY LOCATIONS SHOWN HEREIN ARE APPROXIMATE ONLY. IT
SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THE EXACT
VERTICAL AND HORIZONTAL LOCATION OF ALL EXISTING UNDER- GROUND
UTILITIES PRIOR TO COMMENCING CONSTRUCTION. NO REPRESENTATION
IS MADE THAT ALL EXISTING UTILITIES ARE SHOWN HEREON. THE
ENGINEER ASSUMES NO RESPONSIBILITY FOR UTILITIES NOT SHOWN OR
UTILITIES NOT SHOWN IN THEIR PROPER LOCATION. ALL DISCREPANCIES
MUST BE IMMEDIATELY REPORTED TO THE ENGINEER.
CALL BEFORE YOU DIG: 1-800-227-2600.

DISCLAIMER NOTE

1 inch = 30 ft.

GRAPHIC SCALE

N

LEGEND

AVOID CUTTING UNDERGROUND
UTILITY LINES. IT'S COSTLY.

OR

FREEWAY AND ARTERIAL 
SYSTEM OF TRANSPORTATION

OVERHEAD
YOU DO

POWER LINES. IT'S COSTLY.
AVOID HITTING OVERHEAD

CALL BEFORE

G
R

A
D

IN
G

 P
L

A
N

1"=30'

C3.01
3

NOTE:
ALL HANDICAP ACCESS ROUTES TO BE SET AT
A MAXIMUM OF 5% LONGITUDINAL SLOPE AND
2% CROSS SLOPE & 2% IN DIRECTION CHANGE.

0

( IN FEET )

30 15 6030

ADD 2500 FEET TO ABBREVIATIONS TO GET TRUE ELEVATIONS.

ELEVATION NOTE

THE EAST HALF (E 1/2) OF THE SOUTHEAST QUARTER (SE 1/4) OF TEH
NORTHEAST QUARTER (NE 1/4) OF THE SOUTHWEST QUARTER (SW
1/4) OF SECTION 20, TOWNSHIP 19S, RANGE 60E, M.D.B. & M., CLARK
COUNTY, NEVADA.

LEGAL DESCRIPTIONSTORMWATER MANAGEMENT NOTES
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BMP SWALE
ALL BMP SWALES TO BE IN ACCORDANCE WITH HCDDM
SECTION 1500:
SLOPE - 1% MAX SLOPE FOR LAST 30 FEET OF SWALE LENGTH.
4:1 SIDE SLOPES

EXISTING BUILDING

STREET CENTER LINE

EXISTING EDGE OF AC

EXISTING CURB & GUTTER

PROPOSED CURB & GUTTER

PROPOSED BUILDING

RIGHT-OF-WAY

EXISTING CMU WALL

4.60%

67.62
TC

(67.62)
TC

GRADE BREAK

SLOPE & DIRECTION OF SLOPE

PROPOSED ELEVATION

EXISTING ELEVATION

2630 EXISTING 5' CONTOUR

EXISTING 1' CONTOUR2631

CROSS SECTION

PROPOSED CMU WALL

PROPERTY LINE

SIGHT VISIBILITY ZONE

A

THE SITE SHALL BE GRADED PER RECOMMENDATIONS AS OUTLINED
WITHIN THE GEOTECHNICAL STUDY  FOR DURANGO CAR WASH BY
NOVA GEOTECHNICAL. DATED JULY 17, 2020, PROJECT NO.
G-20-085.

GEOTECHNICAL STUDY

SAWCUT EX PAVEMENT

NO WALLS, FENCES, SHRUBS, UTILITY APPURTENANCES OR ANY OTHER OBJECT,
OTHER THAN TRAFFIC CONTROL DEVICES, FIRE HYDRANTS, TREES, AND
STREETLIGHT POLES, MAY BE CONSTRUCTED OR INSTALLED WITHIN THE SIGHT
VISIBILITY ZONE UNLESS SAID OBJECT IS MAINTAINED AT LESS THAN 24 INCHES IN
HEIGHT, MEASURED FROM TOP OF CURB, OR WHERE NO CURB EXISTS, A HEIGHT
OF 27 INCHES MEASURED FROM THE STREET SURFACE.  THIS RESTRICTION
EXTENDS ALONG THE SIGHT VISIBILITY LINE THROUGHOUT LANDSCAPED MEDIANS.

SIGHT VISIBILITY ZONE NOTE

TOTAL SITE AREA 3.34 ACRES
ONSITE AREA OF DISTURBANCE 1.69 ACRES
OFFSITE AREA OF DISTURBANCE 0.43 ACRES

AREA OF DISTURBANCE

VICINITY MAP
SCALE: NTS

FLOODZONE NOTE

DEVELOPER

BENCHMARK

BASIS OF BEARING

AS SHOWN BY FLOOD INSURANCE RATE MAP NO. 32003C1745E, DATED
SEPTEMBER 27, 2002, THE SITE IS LOCATED IN ZONE X, AREAS OF 2% ANNUAL
CHANCE FLOODPLAIN.

ENGINEER

McCAY ENGINEERING, LLC
11700 W. CHARLESTON BLVD.
SUITE 170-298
LAS VEGAS, NV 89135
702-860-3897
JEREMY S. MCCAY
JMCCAY@CENTURYLINK.NET

N

SITETERRA INNOVATIONS, LLC
755 YOSEMITE AVE.
SUITE J
MERCED, CA 95340
MICHELE SCOTT
MICHELE.SCOTT@SEVANSOLUTIONS.COM

NEVADA P.E. NO. 15797
DATEJEREMY S. McCAY

DRAINAGE STUDY COMPLIANCE

I, JEREMY S. McCAY, HEREBY CERTIFY THAT THIS GRADING PLAN CONFORMS TO THE
APPROVED DRAINAGE STUDY ON FILE (DS_______) WITH THE CITY OF LAS VEGAS.

CC-215

MDM PROPERTIES, LLC
P.O. BOX 8077
FREMONT, CA 94537
P 602-653-5004
MICHELE SCOTT
MICHELE.SCOTT@SEVANSOLUTIONS.COM

OWNER

1. THE OWNER, SITE DEVELOPER, CONTRACTOR, AND/OR THEIR AUTHORIZED AGENTS SHALL EACH DAY REMOVE
ALL SEDIMENT, MUD, CONSTRUCTION DEBRIS, OR OTHER POTENTIAL POLLUTANTS THAT MAY HAVE BEEN
DISCHARGED TO, OR ACCUMULATED IN, THE PUBLIC RIGHTS OF WAY OF CLARK COUNTY AS A RESULT OF
CONSTRUCTION ACTIVITIES ASSOCIATED WITH THIS SITE DEVELOPMENT OR CONSTRUCTION PROJECT. SUCH
MATERIALS SHALL BE PREVENTED FROM ENTERING THE STORM SEWER SYSTEM.

2. ADDITIONAL CONSTRUCTION SITE DISCHARGE BEST MANAGEMENT PRACTICES MAY BE REQUIRED OF THE
OWNER AND HIS OR HER AGENTS DUE TO UNFORESEEN EROSION PROBLEMS OR IF THE SUBMITTED PLAN DOES
NOT MEET THE PERFORMANCE STANDARDS SPECIFIED IN CLARK COUNTY AND THE LAS VEGAS VALLEY
CONSTRUCTION SITE BMP GUIDANCE MANUAL.

3. TEMPORARY OR PERMANENT STABILIZATION PRACTICES WILL BE INSTALLED ON DISTURBED AREAS AS SOON AS
PRACTICABLE AND NO LATER THAN 14 DAYS AFTER THE CONSTRUCTION ACTIVITY IN THAT PORTION OF THE SITE
HAS TEMPORARILY OR PERMANENTLY CEASED. SOME EXCEPTIONS MAY APPLY; REFER TO THE NEVADA
STORMWATER GENERAL PERMIT FOR CONSTRUCTION ACTIVITY NVR100000, SITE STABILIZATION
REQUIREMENTS, SCHEDULES, AND DEADLINES.

4. AT A MINIMUM, THE CONTRACTOR OR HIS AGENT SHALL INSPECT ALL DISTURBED AREAS, AREAS USED FOR
STORAGE OF MATERIALS AND EQUIPMENT THAT ARE EXPOSED TO PRECIPITATION, VEHICLE ENTRANCE AND EXIT
LOCATIONS, AND ALL BMPS WEEKLY, AND WITHIN 24 HOURS AFTER ANY RAIN EVENT OF 0.5 INCHES OR MORE.
THE CONTRACTOR OR HIS AGENT SHALL UPDATE OR MODIFY THE STORMWATER POLLUTION PREVENTION PLAN
AS NECESSARY. SOME EXCEPTIONS TO WEEKLY INSPECTIONS MAY APPLY, SUCH AS SUSPENSION OF LAND
DISTURBANCE ACTIVITIES. REFER TO THE NEVADA STORMWATER GENERAL PERMIT FOR CONSTRUCTION
ACTIVITY NVR100000, INSPECTIONS SECTION.

5. ACCUMULATED SEDIMENT IN BMPS SHALL BE REMOVED WITHIN SEVEN DAYS AFTER A STORMWATER RUNOFF
EVENT OR PRIOR TO THE NEXT ANTICIPATED STORM EVENT, WHICHEVER IS EARLIER. SEDIMENT MUST BE
REMOVED WHEN BMP DESIGN CAPACITY HAS BEEN REDUCED BY 50 PERCENT OR MORE.

6. AT A MINIMUM, THE CONTRACTOR OR HIS AGENT SHALL RESPOND TO STORMWATER INSPECTION CORRECTIVE
ACTIONS IN THE MANNER PRESCRIBED BY CLARK COUNTY, INCLUDING BUT NOT LIMITED TO PROVIDING PHOTOS
AND DESCRIPTIONS OF THE CORRECTIONS COMPLETED BY THE CONTRACTOR OR HIS AGENT.

A & B TRANSITIONS
R#
R1

A B
8.0 8.0

R2 4.5 9.5

CITY OF LAS VEGAS BENCHMARK "5LV9020S6", CITY OF LAS VEGAS
PIN AND PLATE IN TOP OF CURB, SOUTHWEST CORNER OF
DURANGO DR. AND WEST BOUND 215 ENTRANCE NEAR THE PT OF
DURANGO DRIVE.

ELEVATION: 2,558.03 (US SURVEY FEET)
  779.689 (METERS)

BASED ON NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

THE CENTERLINE OF DURANGO DRIVE AND THE EAST LINE OF THE
SOUTHEAST QUARTER (SE 1/4) OF THE NORTHEAST QUARTER (NE
1/4) OF THE SOUTHWEST QUARTER (SW 1/4) OF SECTION 20,
TOWNSHIP 19 SOUTH, RANGE 60 EAST, M.D.M., CITY OF LAS VEGAS,
CLARK COUNTY, NEVADA, HAVING A BEARING OF S 00° 15' 41" W, 
ALSO BEING S 00° 15' 39" W AS SHOWN ON MAP THEREOF ON FILE
IN FILE 216 OF SURVEYS, PAGE 94, OFFICIAL RECORDS, CLARK
COUNTY NEVADA.   
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CONSTRUCTION NOTES:

1. INSTALL 'L' TYPE CURB AND GUTTER PER CCAUSD #216
2. INSTALL ONSITE 'A' TYPE CURB (BLACK CONCRETE WHERE INDICATED ON PLAN)

PER DETAIL ON C3.02
3. INSTALL 'A' TYPE CURB PER CCAUSD #219
4. INSTALL CONCRETE SIDEWALK PER CCAUSD #234
5. INSTALL SIDEWALK DRAIN PER CCAUSD #236
6. INSTALL SIDEWALK RAMP, CASE III, WITH TRUNCATED DOMES PER CCAUSD #235
7. INSTALL ONSITE CURB RAMP I PER DETAIL ON C3.02
8. INSTALL ONSITE CURB RAMP II PER DETAIL ON C3.02
9. INSTALL 3" (PUBLIC & DRIVE ISLE ) AC OVER 4" TYPE II AGG. BASE
10. INSTALL 2" (PARKING) AC OVER 4" TYPE II AGG. BASE
11. INSTALL 6" CONCRETE  OVER 4" TYPE II AGG. BASE WITH STEEL REINFORCEMENT

OR WEAKENED PLANE CONTROL JOINTS PER GEOTECH STUDY.
12. INSTALL BMP RIPRAP LINED SWALE PER NOTE THIS SHEET AND DETAIL ON SHEET

C3.02
13. INSTALL DEPRESSED CURB PER DETAIL ON SHEET C3.02
14. INSTALL COMMERCIAL DRIVEWAY PER CCAUSD #222.1 & 228
15. INSTALL TRASH ENCLOSURE PER ARCH DWGS
16. SAWCUT AND REMOVE AC BEYOND.  PROTECT EDGE FROM DAMAGE
17. INSTALL 3'X3' RIPRAP OUTLET PAD. D(50)=3" MIN, TH=6" MIN
18. INSTALL ZURN Z886 TRENCH DRAIN SYSTEM WITH TRAFFIC RATED AND ADA

COMPLIANT GRATE, OR APPROVED EQUAL.  INV(OUT)=70.55
19. INSTALL 6" PVC STORMDRAIN @ 1.00% MIN WITH MITERED DRAIN OUTLET
20. WATERPROOF BUILDING TO A MINIMUM OF 8" ABOVE ADJACENT FLOWLINE
21. INSTALL 1.0' MAX STEM WALL.  SEE STRUCTURAL DWGS
22. INSTALL 3.0' MAX RETAINING WALL PER SNBORS B-100-1
23. INSTALL 5" CONCRETE  OVER 4" TYPE II AGG. BASE WITH STEEL REINFORCEMENT

OR WEAKENED PLANE CONTROL JOINTS PER GEOTECH STUDY.

EASEMENTS

6"

1" R
6"

8"

1" R

SCALE: NONE

TYPE II GRAVEL BASE

AC PAVEMENT

ONSITE "A" TYPE CURB DETAIL
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DEPRESSED CURB DETAIL
SCALE: NONE
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SCALE: NONE

TYPE II GRAVEL BASE

AC PAVEMENT

0" MOW CURB DETAIL

6"

SCORE @ 10' O.C.
W/ PREMOLDED FILLER
EXP. JOINTS @ 30' O.C.
CLASS B CONC. W/

5' MIN6" 'A' CURB

M
AX

5.0%

0" FACE OF CURB

6" 'A' CURB

ONSITE CURB RAMP I

MAX.

1:12

BUILDING

6.00'

SCALE: NONE
4

C4.01

1"=30'

SCALE: NONE

BMP SWALE

6.0' AVE; 4.0' MIN

4:1
MAX

4:1MAX

RIPRAP
D(50)=3"; TH=6"

* ALL BMP SWALES TO BE IN ACCORDANCE WITH HCDDM
SECTION 1500.

TYPE V, CLASS B CONC.
(3000 PSI) W/ EXP. JOINTS
@ 30' C.C. W/ PREMOLDED
FILLER.  SCORE @ 10' O.C.

TYPE V, CLASS B CONC.
(3000 PSI) W/ EXP. JOINTS
@ 30' C.C. W/ PREMOLDED
FILLER.  SCORE @ 10' O.C.

S
E

C
T

IO
N

S
 &

 D
E

T
A

IL
S

5'±

6" 'A' CURB

M
AX.

8.33%

0" FACE OF CURB

6" 'A' CURB

SIDEWALK

ONSITE CURB RAMP II

SCALE: NONE

TYPE V, CLASS B CONC.
(3000 PSI) W/ EXP. JOINTS
@ 30' C.C. W/ PREMOLDED
FILLER.  SCORE @ 10' O.C.

SECTION B

SCALE: NONE

EG(64.80)

1.0% MIN
5:1 MAX

EX GRADE

SECTION C

SCALE: NONE

SECTION D

SCALE: NONE

CL

AC(67.01)

40.0' HALF ROW
ECHELON POINT

TC
(66.70)

ROWROW
40.0' HALF ROW
ECHELON POINT

OR 20140408:02390

TC
66.80

12.0'
7.0'
SW

SAWCUT EX AC AT CL 9
1

4

5' WIDE LS
2% MIN

4:1 MAX

5:1 TO MATCH
EX GRADE

SECTION A

SCALE: NONE

CL

FG(63.90)

DURANGO DR.
ROW WIDTH VARIES

ROW

15.0'
10.0'
SWEX MEDIAN ISLAND

4

5' WIDE LS
2% MIN

4:1 MAX

5:1 TO MATCH
EX GRADE

EX 'L' CURB

TC
(62.97)

PL

5.0'

0.
5'

 M
IN

FL64.30

FF=2572.25-2571.92
CAR WASH TUNNEL

FG
72.25

15.00'

TC
71.86

1

VARIES
PL

0.5'

EX GRADE

6.15' MIN

TRW

EG
(68.50)

3.0' MAX CMU
RETAINING WALL

FG/GB

72.10

FF=2572.25-2571.92
CAR WASH TUNNEL FF=2572.25

EX 6' CMU SCREEN WALL
PL

5.32'

VARIES

2% MIN
4:1 MAX

WATERPROOF TO A
MIN OF 8" ABOVE
ADJACENT GRADE

1.0' MAX STEM WALL
PER STR. DWGS.

20.00'
PARKING

FL72
.00

8" SD @
1.0% MIN

INV69.90
4

23
11

DRIVE ISLE

TC72.06

9.50'
SW

SECTION E

SCALE: NONE

2.00%
2.00%

68.943.25%1.0%

2.00%

2.00%(2.00%)(2.00%)

(2.00%) 2.00%

8" SCH 80 PVC 90° BEND

FLOW

8X8 SCH 80 PVC TEE
8" C900 PVC SD

8" SCH 80
PVC RISER

8" NDS ROUND GRATE
OR APPROVED EQUAL

ONSITE DRAIN SYSTEM

SCALE: NONE

PROPOSED LS SURFACE

8" SCH 80
PVC RISER

1.0%
MIN

1.0%MIN

3.00'
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