






 
 

MHP Limited, LLC    Centennial Hills Parking Expansion 
6440 Sky Pointe Dr. #140‐385 
Las Vegas, NV 89131                                                         

November 15, 2016 
 
Mr. Albert Sung, P.E., CFM 
Flood Control Project Engineer 
Department of Public Works 
City of Las Vegas 
333 N. Rancho Dr. 
Las Vegas, NV 89106 
 
RE: Update #2 for Technical Drainage Study for Centennial Hills Hospital (CLV DS  #3822). 
 
Dear Mr. Sung: 
 
The enclosed letter serves as update #2 to the previously approved Centennial Hills Hospital 
Drainage Study (CLV DS #3822) dated July 27, 2006.  The purpose of this update is to address the 
phase 2 parking lot expansion being proposed within onsite basin ON2 from the original approved 
study.  The proposed expansion will include 2 drive entrances and approximately 177 paved parking 
spaces with landscape islands.  Additional improvements will include redirection of the existing 24” 
storm drain south.  The redirected flow will be discharged to a proposed swale that will flow south 
then east into historical discharge point C1.  Ripraps are being proposed at the outlet of the 
proposed 24” storm drain and the outlet of the proposed depressed curb section at the southeast 
corner of the proposed parking expansion.   
 
The hydrology for basin ON2 will remain the same as the previously approved study.  The runoff 
coefficient (C) used in the future condition rational method analysis for this basin had already 
assumed future development.  The C value used is 0.90 for 10 year and 0.93 for 100 year 
respectively; which represent paved streets/parking lot.  As such, the flow quantified for ON2 and 
on Deer Springs Way from the previous study remains unchanged.   
 
In conclusion, the proposed parking lot expansion will not increase storm flow to Deer Springs Way 
and should not negatively impact downstream areas.  Reference materials from the previously 
approved drainage study, normal depth & riprap calculations are included in the Appendix.   
 
Should you have additional questions regarding this updated, please feel free to contact us.  Thank 
you. 
 
Sincerely, 
 
 
 
 
Thomas Regenhard, P.E.
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                                                                                                                           REFERENCE MATERIALS 
                                              TDS FOR CENTENNIAL HILLS HOSPITAL (DS 3822) 
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EXISTING ONSITE DRAINAGE DESCRIPTION 

Rational Method Analyses were performed for the existing condition drainage condition so that the 
onsite proposed condition runoff released towards the easterly adjacent property would not be 
increased. Figure 6 shows the two onsite Basins EXl (Q10=5/Q100=17) and EX2 
(Q10=6/Ql 00=20). EXl flows toward Deer Springs Way and EX2 flows towards the adjacent 
easterly property, respectively. 

PROPOSED ONSITE DRAINAGE DESCRIPTION 

Figure 7 contains the Future Drainage Conditions Map from the Northwest Neighborhood Study for 
the area. As seen in the figure, two onsite 10-Year storm drains are depicted, as is a 10-Year storm 
drain in Deer Springs Way. Due to unforeseeable conditions and agreements between adjacent 
developers and CLV, the 10-Year storm drain in Deer Springs will not be constructed in the near 
future. Therefore there will not be any 10-Year storm drains onsite. 

See Figure 8 (Map Pocket 9) for Developed Condition Drainage Map depicted for the site in the 
interim condition. Onsite drainage is conveyed across the site as sheet flow, shallow concentrated ./"
flow via surface gutters, and concentrated flow via storm drain. Concentration points, as shown on 
Figure 8 (Map Pocket 9) are located at Deer Springs Way and at the northeast comer of the site. 

There are 12 onsite drainage Basins (ON1-0N12) that total 35.55 acres. Basins ONl thru ON8 
discharge into Deer Springs at various locations. The remaining four basins follow the historic path 
and discharge east of the project. 

Basin ONl drains over the surface to two storm drain drop inlets located on the west side of the 
hospital. The storm drain pipe carries the 100-Year flow to Basin ON2, opens to a dirt swale and 
then combines with flows from ON2 and ON4 at an inlet structure. The inlet structure empties 
through five pipes and then a riprap channel that discharges into Deer Springs through the first 
driveway east of Durango. 

Basins ON3 and ON5 discharge into Deer Springs at the second driveway east of Durango. These 
two basins consist of building roofs and pavement. All of the flow is conveyed on the surface as sheet 
flow and shallow concentrated flow. Basin ON3 drains through Basin ON5 before discharging into 
Deer Springs. 

Basins ON6, ON7, and ON8 discharge into Deer Springs .;tt the southeast comer of the site. Basin 
ON6 consists entirely of the building's roof. This basin drains into a storm drain pipe east of the 
hospital. That pipe goes south and connects to the storm drain pipe for Basin ON7. Basin ON7 
consists of a small landscaped area adjacent to the medical office building. These flows then continue 
through the storm drain system to the southeast comer of the site where the pipe dumps into an 
outfall structure and then daylights to a riprap channel. Basin ON8 drains to the southeast comer of 
the project as surface flow, combines with Basins ON6 and ON7 at the outfall structure, and then 
discharges in the riprap channel that flows through sidewalk under-drains into Deer Springs. 

Nevada By Design May 20, 2005 
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                                NORMAL DEPTH, RIPRAP CALCULATIONS, DRAINAGE MAP &  
                                                                                                          GRADING PLAN 
 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.00 %

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

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

Discharge 29.00 ft³/s

Results

Normal Depth 1.64 ft

Flow Area 8.07 ft²

Wetted Perimeter 10.38 ft

Top Width 9.84 ft

Critical Depth 1.42 ft

Critical Slope 0.02146 ft/ft

Velocity 3.59 ft/s

Velocity Head 0.20 ft

Specific Energy 1.84 ft

Froude Number 0.70

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.64 ft

Critical Depth 1.42 ft

Channel Slope 1.00 %

Critical Slope 0.02146 ft/ft

Worksheet for Prop. Swale

10/20/2016 10:51:13 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

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

Black Ice Software LLC
Demo version



Messages

Notes *100 yr flow from ON1& ON2 per  
reference study

Worksheet for Prop. Swale

10/20/2016 10:51:13 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

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

Black Ice Software LLC
Demo version



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 1.00 %

Normal Depth 1.64 ft

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

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

Discharge 29.00 ft³/s

Cross Section Image

Cross Section for Prop. Swale

10/20/2016 10:52:21 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]
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Black Ice Software LLC
Demo version



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 1.00 %

Diameter 24.00 in

Discharge 15.00 ft³/s

Results

Normal Depth 1.19 ft

Flow Area 1.95 ft²

Wetted Perimeter 3.52 ft

Top Width 1.96 ft

Critical Depth 1.40 ft

Percent Full 59.5 %

Critical Slope 0.00632 ft/ft

Velocity 7.70 ft/s

Velocity Head 0.92 ft

Specific Energy 2.11 ft

Froude Number 1.36

Maximum Discharge 24.33 ft³/s

Discharge Full 22.62 ft³/s

Slope Full 0.00440 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 59.50 %

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Worksheet for Prop. 24 in. SD

10/20/2016 10:42:38 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

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

Black Ice Software LLC
Demo version



GVF Output Data

Normal Depth 1.19 ft

Critical Depth 1.40 ft

Channel Slope 1.00 %

Critical Slope 0.00632 ft/ft

Messages

Notes *100 yr flow from ON1 per reference  
study

Worksheet for Prop. 24 in. SD

10/20/2016 10:42:38 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

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

Black Ice Software LLC
Demo version



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 1.00 %

Normal Depth 1.19 ft

Diameter 24.00 in

Discharge 15.00 ft³/s

Cross Section Image

Cross Section for Prop. 24 in. SD

10/20/2016 10:44:11 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00 %

Discharge 27.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+00.50 0.50

0+00.00 0.50

0+00.00 0.00

0+09.00 0.00

0+09.00 0.50

0+09.50 0.50

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+00.50, 0.50) (0+09.50, 0.50) 0.013

Results

Normal Depth 0.47 ft

Elevation Range 0.00 to 0.50 ft

Flow Area 4.20 ft²

Wetted Perimeter 9.93 ft

Top Width 9.00 ft

Normal Depth 0.47 ft

Critical Depth 0.66 ft

Critical Slope 0.00343 ft/ft

Velocity 6.44 ft/s

Velocity Head 0.64 ft

Specific Energy 1.11 ft

Froude Number 1.66

Worksheet for Prop. Depress Curb Section

11/2/2016 11:30:39 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

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

Black Ice Software LLC
Demo version



Results

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.47 ft

Critical Depth 0.66 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00343 ft/ft

Worksheet for Prop. Depress Curb Section

11/2/2016 11:30:39 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.00 %

Normal Depth 0.47 ft

Discharge 27.00 ft³/s

Cross Section Image

Cross Section for Prop. Depress Curb Section

11/2/2016 11:29:32 PM

Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]
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(d50 / D) (Yt / D)1.2 / (Q /D2.5) = 0.023 Eqn. 760 of the Manual

Yt / D = 0.4 Based on assumptions as  outlined in section 707.4.2 (b)*

Q = 15 Flow at outlet of pipe (cfs)

D = 2 Diameter of pipe (ft)

 Q / D2.5 = 2.65165 Solution must be less than 6 for the following equation to be valid

d50 = 0.023* D* ( Q / D2.5) / (Yt /D) Equation 733* solved for rock size

d50 = 0.30494 ft.

             Therefore rip rap size d50 = 0.3 ft. or 4 in.

             Blanket thickness =2*d50 = 0.6 7 in.

Rip Rap Calculation
at 24" RCP Outlet

CENTENNIAL HILLS PARKING LOT EXPANSION



V  = 3 ( d50
0.5  ) ( Ss  - 1) / S0.17 Eq. 734 of the Manual

V = 6.44   Mean channel velocity in feet per second
per Normal Depth Section A

S = 0.01   Longitudinal channel slope in feet per foot
SS = 2.5   Specific gravity of rock ( minimum Ss = 2.50)

d50 =   Rocksize in ft for which 50 % of the riprap by weight is smaller

d50 = 0.4279 Equation 733* solved for rock size

             Therefore rip rap size d50 = 0.4 ft. or 5 in.

             Blanket thickness =2*d50 = 0.9 ft. or 10 in.

at Depressed Curb Section
Rip Rap Calculation

CENTENNIAL HILLS PARKING LOT EXPANSION
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BENCHMARK

BASIS OF BEARINGS

CALL BEFORE

1-702-227-2929

YOU DO

OVERHEAD

1-702-455-6000

1-800-227-2600

Call

1-702-432-5300

1-702-455-6000

Call before you

do UnderGround
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