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1.0  INTRODUCTION 
 

This report represents the preliminary hydrologic and hydraulic analysis of the facilities 

along the existing portion of USA Parkway.  It is meant to provide guidance for future, 

more detailed design-level analysis at locations where issues may potentially exist.  

Analysis was performed in accordance with the Nevada Department of Transportation 

Drainage Manual (2006).  Hydrologic and hydraulic analyses data and results are 

presented in Appendix A.  Additional supporting data is presented in Appendix B. 

 

 

2.0 HYDROLOGIC & HYDRAULIC ANALYSES  
 

The hydrologic analysis consists of peak runoff flow computations for existing 

conditions.  Based on the NDOT Drainage Manual and a roadway functional 

classification of “Minor Arterial”, the 10-year and 25-year storm events were calculated 

to analyze roadway drainage facilities including culverts, channels, drop inlets, and curb 

& gutter.  The following assumptions and methodology were applied to the hydrologic 

and hydraulic analyses: 

 

• The Rational Method was utilized for the hydrologic analysis of watersheds under 

100 acres. 

 

• SCS methodology with a balanced frequency storm rainfall distribution was 

utilized for the hydrologic analysis of watersheds greater than 100 acres. 

 

• USGS Regression Equations (Region 5) were also applied to the two largest 

watersheds (see Appendix A, Table 6 for notes regarding equation applicability).  

It is noted that peak flows were substantially higher for these watersheds using the 

SCS methodology.  Refer to HEC-HMS results in Appendix B and Regression 

Equation results in Appendix A for a comparison. 

 

• For the Rational Method, offsite areas were categorized as “unimproved areas” 

for runoff coefficient development (see Appendix A for C-value development). 

 

• For SCS methodology, offsite areas were categorized as “sagebrush with grass 

understory – poor” for curve number development (see Appendix A for CN 

development). 

 

• HEC-HMS was applied for SCS analysis.   

 

• NOAA Atlas 14 point precipitation was used (see Appendix B). 

 

• Representative precipitation points were used to provide precipitation values for 

multiple watersheds where applicable (see Figure 1 for precipitation points). 
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• Drop inlets were analyzed for capacity: stormdrain networks were not analyzed. 

 

• A bypass analysis was not conducted: bypass flows were not added to 

downstream features. 

 

• Culverts were analyzed using HY-8. 

 

• Drop inlets, channels, and curb & gutter were analyzed using Flowmaster. 

 

• The 25-year storm event peak flow was used to assess culvert and channel 

hydraulic capacity. 

 

• The 10-year storm event was applied for drop inlet and curb & gutter analysis. 

 

• Typical roadside channels were assigned a manning’s coefficient of 0.035.  

Actual conditions vary based on field observation but 0.035 was found to be 

representative for most cases.  A manning’s coefficient of 0.045 was applied to a 

few larger roadside channels based on observed conditions as indicated in 

Appendix A, Table 10.   

 

• Channel, drop inlet, and curb & gutter characteristics such as longitudinal slopes, 

side slopes, cross slopes, etc. were based on digital topography developed from 

aerial mapping in combination with field survey.  Capacities were based on bank-

full depth. 

 

Please see the footnotes on the tables in Appendix A for further assumptions specific to 

analysis represented on each table.   

 

 

 

3.0 RESULTS 
 

The hydrologic and hydraulic results are presented in Appendix A.  Preliminary analysis 

indicates that the following locations need further assessment (see Tables in Appendix A 

for detailed results and at the conclusion of this section for summary of deficient 

facilities): 

 

• Culvert 8 – the 25-year peak flow exceeds the calculated 12” culvert capacity by 

125%.  Pipe elevation and size information was estimated due to an inability to 

remove the inlet grate and an outlet pipe was not found.  A more detailed 

hydrologic analysis will be necessary to determine the additional improvements 

necessary to meet NDOT conveyance standards.  Regardless of the capacity of the 
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pipe, if the pipe size is verified to be 12”, it falls below the NDOT minimum size 

of 18”. 

 

• Culvert 10 – the 25-year peak flow exceeds the calculated culvert capacity by 

38%.  Two hydrologic methods were used to calculate peaks for this set of 

culverts: SCS and Regression (see Appendix A).  The SCS peaks were 

significantly higher (25-year peaks of 2,869 cfs using SCS and 750 cfs using 

Regression).  However, even the calculated Regression peak exceeds capacity.  In 

order to meet the minimum capacity to pass the 25-year event based on the 

Regression equations, it is estimated that an additional 2x54” CMPs are 

necessary.  If the higher flows calculated based on SCS methodology are utilized, 

8 times the existing capacity is necessary.   

 

Two input variables for the Regression analysis are outside of the applicable 

ranges: latitude of 39.52 degrees (range 36.44-39.50) and mean basin elevation of 

5040 feet (range 5,770-10,500).  Because the latitude is just outside of the 

applicable range and the mean basin elevation is below the range, and thus 

conservative, Regression peak flows were deemed appropriate.  A more detailed 

analysis is necessary to determine the degree of additional improvements needed 

to meet NDOT standards 

 

• Culvert 29 – the 25-year peak flow significantly exceeds the calculated culvert 

capacity.  This culvert runs along USA Parkway under an unpaved access road.  It 

is unlikely that it was designed to pass the 25-year event due to the severe degree 

of deficiency.  Note that in very large flows, this culvert may not pose an 

impediment to flows as the dirt road may at some point wash out.  However, prior 

to potential road wash out, flows will likely encroach into the travel-way. 

 

• Channels as indicated in Appendix A, Table 10.  A total of 10 channels were 

calculated to be undersized for the 25-year event.  Because there is large variation 

in channel characteristics (varying slopes, depths, roughness, etc.), a more 

detailed analysis on a channel-by-channel basis is recommended to determine the 

degree of further action necessary.  However, channels were found to be 

undersized by a range of 30% to 1400%. 

 

• Drop inlets as indicated in Appendix A, Table 9.  Existing spread exceeds the 

allowable spread of ½ travel lane width in 4 locations.  Table 9 also summarizes 

inlet interception and bypass.  Bypass flows at each inlet were calculated to be 

less than 1 cfs except at DI09, DI21, and DI24.  A review is necessary to 

determine acceptable interception and bypass flows.   

 

• Curb & gutter and barrier rail spread as indicated in Appendix A, Table 11.  

Existing spread exceeds the allowable spread of ½ travel lane width in 3 

locations.  A more detailed analysis is necessary to determine if action is needed 

at these locations.   
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Additional areas of interest include: 

 

• Culvert 11 consists of four 36” CMP.  Based on offsite contour topography and 

current field evidence of erosion, it appears that this culvert crossing receives 

much less flow than expected for four 36” CMPs.  Historic aerial photos taken 

prior to current developed land improvements show some evidence of flow near 

this location.  However, due to improvements in the area, flow paths have likely 

been altered.  Extended coverage of onsite 1-foot topography (see extents of 

detailed topography in the area of Watersheds 33 and 34) would be useful in 

verifying offsite areas contributing to Culvert 11 flows.   

 

Culvert Deficiency Summary 

Existing 
Label 

Culvert 
Description 

Capacity 
(cfs) 

Peak Flow (cfs) 
% 

Deficient 
Comment 

10-Year 25-Year 

C08 12" PVC 3.4 5.2 7.7 125 
More detailed hydrologic analysis 
and verification of minimum required 
NDOT pipe size necessary. 

C10a 52" CMP 

526.9 301.1 750.3 42 

Review applicable hydrologic 
methodology and verify estimate of 
an additional 2x52" CMPs 
necessary.  See Appendix A, Table 
7 notes regarding methodology. 

C10b 52" CMP 

C10c 52" CMP 

C29 13.5" PVC 5.9 93.1 142.9 2339 

Conduct more detailed analysis to 
verify potential travel-way 
encroachment of flow during large 
events. 

Note: Highlighting indicates capacity deficiency 

 

Channel Deficiency Summary 

Existing 
Label 

Channel 
Capacity 

(cfs) 

25-Year 
Peak Flow 

(cfs) 

% 
Deficient 

CH03 1.4 21.6 1400 

CH05 29.7 46.7 57 

CH06 5.6 44.3 694 

CH06a 11.2 34.1 204 

CH06b 8.8 26.4 201 

CH09 9.3 16.9 82 

CH15 3.0 3.9 30 

CH16 2.9 5.3 80 

CH22 6.5 63.9 877 

CH25 115.5 142.9 24 

Note: Highlighting indicates capacity deficiency 
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Minimum Pipe Size Requirement Deficiency Summary 

Existing 
Label 

Culvert 
Description 

Capacity 
(cfs) 

Peak Flow (cfs) 

10-Year 25-Year 

C02 12" PVC 4.6 0.7 0.9 

C03 12" PVC 6.3 1.4 1.9 

C04 12" PVC 4.7 2.7 3.6 

C05 12" PVC 6.5 4.0 5.4 

C06 12" PVC 3.5 1.1 1.6 

C07 12" PVC 6.7 1.2 1.5 

C08* 12" PVC 3.4 5.2 7.7 

C29 13.5" PVC 5.9 93.1 142.9 

Notes: *pipe information estimated, unable to remove inlet grate, no outlet found 

Highlighting indicates capacity deficiency 

 

Curb and Gutter Deficiency Summary 

Label 
Length 

(ft) 

10-Year 

% 
Deficient 

Peak 
Flow 
(cfs) 

Spread 
(ft) 

Allowable 
Spread 

(ft) 

CG04 498 1.9 8.4 7.5 12 

CG18 858 5.2 10.2 8.0 28 

Notes: Highlighting indicates capacity deficiency 

 

4.0 CONCLUSIONS 
 

In order to meet NDOT minimum pipe size standards, eight culverts would need to be 

upsized at culvert locations C02, C03, C04, C05, C06, C07, C08, and C29.  Additionally, 

culverts C08, C10, and C29 are significantly undersized from a capacity standpoint.  See 

Appendix A for the Culvert Inlet/Outlet deficiencies table.  Channels are undersized in 

ten locations as indicated in the Channel Deficiency Summary.  Supplementary or 

replacement culvert and channel design (with supporting design-level hydraulic analysis) 

should be prepared and implemented in order to meet NDOT standards at these locations 

as noted. Additionally, curb and gutter, and barrier rail spread is exceeded in three 

locations (refer to Table 11).   

 

Wood Rodgers analysis has been limited to an after-the-fact assessment without benefit 

of accurate design drawings and thus our evaluation has been limited to that field data 

which could readily be collected.  Identification of construction defects are not within the 

Scope of Work.  Thus, deficiencies other than inadequate sizing may exist due to 

improper materials or installation. 
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