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August 4, 2017 
Albert Sung, PE 
Flood Control Project Engineer 
City of Las Vegas - Department of Public Works 
333 N. Rancho Blvd 
Las Vegas, NV 89106 
 
RE:   Response to CLV 8/3/17 Comments 
 Centennial Gateway Technical Drainage Study July 2017 Update 
 Centennial Gateway Building Pad 
 
Dear Mr. Sung: 
Horrocks Engineers hereby submits our response to the City of Las Vegas 8/3/17 Comments on the above 
referenced technical drainage study update.  The City’s comments are listed below followed by the 
Horrocks Engineers response.  Backup supporting our responses follows this letter. 
 
COMMENT #1:   
Provide a copy of the zoning/planning conditions associated with this site (SDR-70329) with the next 
submittal to verify compliance with conditions.  Flood Control will not issue conditional approval of the 
drainage study with the associated zoning/planning conditions (issued by the City Council).  Any 
associated conditions of approval that revise the site drainage parameters will require that that 
drainage study be revised and resubmitted. 
 
HORROCKS ENGINEERS’ RESPONSE: 
A copy of the June 1, 2017 Approval letter from the City of Las Vegas for SDR-70329 is attached for your 
reference.  The submitted drainage study update and associated site plan conform to the SDR-70329 
approved plan. 
 
 
COMMENT #2: 
FIG. 5 (Drainage Plan): In “Hydraulic X-Section Summary Table”, Cross Section “E2 West” shows a 100-
yr depth of 2.04’ seemingly is a typo.  If not, then the proposed concrete flume is not capable of 
containing the flow.  Review and revise accordingly. 
 
HORROCKS ENGINEERS’ RESPONSE: 
The depth cross section E2 West included in the summary table on the submitted Figure 5 – Drainage Plan 
was indeed a typo.  The correct depth is 0.14’ which was identified in the submitted hydraulic calculations 
and in the text description of Structure E2.  A copy of the submitted x-section hydraulic calculations is 
included in Appendix A for your reference and Figure 5 – Drainage Plan has been revised to correct the 
typo.  A copy of the revised Figure 5 is attached. 
 
We anticipate the responses adequately address your comments. Should you have any questions or need 
clarifications on the submitted information please contact me so we can supplement this submittal as 
needed. 
 
Sincerely, 
Horrocks Engineers 
 
 
Larry M. Bitton, PE 
Land Development Manager 

larryb
Snapshot
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.06700 ft/ft

Bottom Width 2.00 ft

Discharge 2.04 ft³/s

Results

Normal Depth 0.14 ft

Flow Area 0.28 ft²

Wetted Perimeter 2.28 ft

Hydraulic Radius 0.12 ft

Top Width 2.00 ft

Critical Depth 0.32 ft

Critical Slope 0.00521 ft/ft

Velocity 7.30 ft/s

Velocity Head 0.83 ft

Specific Energy 0.97 ft

Froude Number 3.44

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 0.14 ft

Critical Depth 0.32 ft

Channel Slope 0.06700 ft/ft

Critical Slope 0.00521 ft/ft

Worksheet for E2 - Concrete U-curb 2.04 cfs

7/5/2017 5:17:02 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

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

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.06700 ft/ft

Normal Depth 0.14 ft

Bottom Width 2.00 ft

Discharge 2.04 ft³/s

Cross Section Image

Cross Section for E2 - Concrete U-curb 2.04 cfs

7/5/2017 5:17:37 PM
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SCALE: 1" = 20'

Call before you D g

AVOID CUTTING UNDERGROUND

UTILITY LINES. IT'S COSTLY.

Call

1-800-227-2600

OR

1-702-432-5300

FREEWAY AND ARTERIAL 

Call

before you

UnderGround

SYSTEM OF TRANSPORTATION

OVERHEAD

YOU DO

1-702-227-2929

POWER LINES. IT'S COSTLY.

AVOID HITTING OVERHEAD

CALL BEFORE

BENCHMARK:

CITY OF LAS VEGAS BENCHMARK

ID NO.  6LV9027SWW6

RIVET AND PLATE IN TOP OF CURB ON

THE WEST SIDE OF CENTENNIAL CENTER BOULEVARD

1320. +/- NORTH OF ANN ROAD

ELEVATION 724.838 METERS (NAVD88)

2374.69 FEET

PROJECT DATUM IS +0.91 FEET FROM CITY DATUM

BASIS OF BEARING:

NORTH 00° 18' 05" WEST

BEING THE WEST LINE OF THE SOUTHWEST QUARTER OF

THE SOUTHWEST QUARTER OF SECTION 27, TOWNSHIP 19

SOUTH, RANGE 60 EAST, M.D.M., CITY OF LAS VEGAS,

CLARK COUNTY, NEVADA, AS SHOWN ON THE RECORDED

FINAL MAP OF CENTENNIAL GATEWAY, BOOK 124, PAGE 44

OF PLATS, OFFICIAL RECORDS OF CLARK COUNTY,

NEVADA.

G1 CONSTRUCT "L" CURB AND GUTTER PER CCAUSD #216

CONSTRUCT "A" CURB PER CCAUSD #219

CONSTRUCT CONCRETE SIDEWALK  PER CCAUSD #234

CONSTRUCT TURNDOWN CONCRETE SIDEWALK PER DETAIL ?

SHEET C5.1

CONSTRUCT SIDEWALK DRAIN PER CCAUSD #236

CONSTRUCT TRENCH DRAIN PER DETAIL ? SHEET C5.1

CONSTRUCT  CONCRETE FLUME PER DETAIL ? SHEET C5.1

SAWCUT AND MATCH EXISTING PAVEMENT.

CONSTRUCT 2" AC PAVEMENT OVER 10" TYPE II AGG BASE

CONSTRUCT TRASH ENCLOSURE (SEE ARCHITECTURAL

PLANS FOR DETAILS)

GRADING KEY NOTES:

G2

G3

G4

G5

G6

G7

G8

G9

G10

EXISTING MAJOR CONTOURS

EXISTING MINOR CONTOURS

MAJOR CONTOURS

MINOR CONTOURS

4000

4002

4002

4000

CURB & GUTTER

EXISTING CURB & GUTTER

FLOOD ZONE:

THIS SITE IS LOCATED IN A ZONE "X", AREAS OUTSIDE OF

THE 0.2% ANNUAL CHANCE FLOODPLAIN. PER THE FLOOD

INSURANCE RATE MAP COMMUNITY PANEL 32003C190 F.

CLARK COUNTY, NEVADA DATED NOVEMBER 16, 2011.

TOC: 00.00 TOP OF CONCRETE

TOA: 00.00 TOP OF ASPHALT

TBC: 00.00 TOP BACK CURB

FG: 00.00 FINISH GRADE

FL: 00.00 FLOW LINE

EX TBC: (00.00)

EXISTING TOP BACK CURB

EX TOA: (00.00)

EXISTING TOP OF ASPHALT

RIGHT OF WAY

FLOW LINE

EXISTING ASPHALT

10'' ss 10'' ss

EXISTING 10" SANITARY SEWER

48'' w 48'' w

EXISTING 48" WATER MAIN

EXISTING 36" STORM DRAIN 

36'' sd 36'' sd

EXISTING 24" STORM DRAIN 

24'' sd 24'' sd

10'' w 10'' w

EXISTING 10" WATER MAIN

EXISTING SANITARY SEWER MANHOLE

EXISTING FIRE HYDRANT

EXISTING WATER GATE VALVE

EXISTING SANITARY SEWER CLEANOUT

s

LEGEND:

ENGINEER'S NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR EROSION AND DUST

CONTROL DURING CONSTRUCTION.

2. SEE HORIZONTAL CONTROL PLAN FOR EXACT DIMENSIONS

3. ENGINEER TO BE NOTIFIED OF ANY DISCREPANCIES BETWEEN

THESE PLANS AND FIELD CONDITIONS IMMEDIATELY.

4. THESE PLANS SHALL NOT IN PART, OR IN WHOLE, BE USED FOR

CONSTRUCTION UNTIL APPROVED AND SIGNED BY GOVERNING

AGENCIES.

5. ALL GRADING SHALL CONFORM TO SOILS REPORT

RECOMMENDATIONS.

6. DURING CONSTRUCTION, SURVEYORS AND CONTRACTORS MUST

VERIFY THAT ALL STREETS AND LOTS HAVE POSITIVE DRAINAGE.

SAME MUST UTILIZE AT LEAST THREE GRADES ON VERTICAL

TANGENTS TO VERIFY SLOPES.

7. SOILS REPORT NOTE:

GRADING SHALL BE IN ACCORDANCE WITH THE ADDENDUM

TO GEOTECHNICAL EXPLORATION REPORT PREPARED BY:

GEOTECHNICAL ENGINEER: NOVA GEOTECHNICAL

PROJECT NAME: CENTENNIAL GATEWAY - PHASE 2

PROJECT NO.: E-06-036

DATE: JUNE 12, 2017

8. CUT/FILL ESTIMATES:

EXISTING TO FINISH GRADE ELEVATIONS

NET CUT:  180 CY

NET FILL:  100 CY

9. FOR STORMWATER MANAGEMENT NOTES, REFER TO SHEET C0.2

RETAINING OR SCREEN WALL

s

TOC DEP: 00.00 TOP OF CONCRETE DEPRESSED
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PROJECT

SITE

@ wse 2474.95
CONSERVATIVELY EXCLUDES 
DIVERSION FLOW

MAX DIVERSION FLOW
@ wse 2474.95

NOTE:
COMBINED FLOW CAPACITY AT
WSE EL. 2474.95 EXCEEDS Q100
OF 2.54 CFS (I.E.
CONSERVATIVE DESIGN)

D
R

A
IN

A
G

E
 P

L
A

N

FIG. 5

A

C1

C2

D

CC

E2

E2

B

Ultimate Q100 Channel Slope Depth Velocity

cfs (%) (ft) (ft/sec)

A 2.54 1.10% 0.36 1.94
Drive Aisle @ high side of curb along building 

(conservatively used full Basin C flow)

B 2.54 0.10% 0.27 0.79
Drive Aisle @ overflow high point. Conservatively used 

0.1% cross slope with 0.1% HGL slope

C1 1.54 n/a 0.52 n/a
Under Sidewalk Drain w/ 50% clog factor diverted flow at 

WSE Elev 2374.95'

C2 2.54 1.00% 0.37 4.53
Trench Nuisance Drain - Assume full Basin C flow (worst 

case)

D 0.91 0.90% 0.1 1.17 Paved Swale

E2 west 2.04 6.70% 2.04 7.3 U-curb channel

E2 east 2.68 3.90% 0.2 6.79 U-curb channel

CC 23 0.70% 0.56 2.54 Centennial Center Blvd - Q100 = 23 cfs

HYDRAULIC X-SECTION SUMMARY TABLE

CROSS SECTION Notes

C

E

N

T

E

N

N

I

A

L

 

C

E

N

T

E

R

 

B

L

V

D

1.51 / 2.54

0.54 / 0.91

1.21/ 2.04

PROPOSED
BUILDING

10 / 23

1.51 / 1.54
1.60 / 2.68

Q10 / Q100

S
P
L
IT

23,201.92 sf

67,025.2 sf

29,513.62 sf

BASIN C

BASIN B

BASIN E

0.14

A
U

G
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1

1
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SCALE: 1" = 20'

Call before you D g

AVOID CUTTING UNDERGROUND

UTILITY LINES. IT'S COSTLY.

Call

1-800-227-2600

OR

1-702-432-5300

FREEWAY AND ARTERIAL 

Call

before you

UnderGround

SYSTEM OF TRANSPORTATION

OVERHEAD

YOU DO

1-702-227-2929

POWER LINES. IT'S COSTLY.

AVOID HITTING OVERHEAD

CALL BEFORE

BENCHMARK:

CITY OF LAS VEGAS BENCHMARK

ID NO.  6LV9027SWW6

RIVET AND PLATE IN TOP OF CURB ON

THE WEST SIDE OF CENTENNIAL CENTER BOULEVARD

1320. +/- NORTH OF ANN ROAD

ELEVATION 724.838 METERS (NAVD88)

2374.69 FEET

PROJECT DATUM IS +0.91 FEET FROM CITY DATUM

BASIS OF BEARING:

NORTH 00° 18' 05" WEST

BEING THE WEST LINE OF THE SOUTHWEST QUARTER OF

THE SOUTHWEST QUARTER OF SECTION 27, TOWNSHIP 19

SOUTH, RANGE 60 EAST, M.D.M., CITY OF LAS VEGAS,

CLARK COUNTY, NEVADA, AS SHOWN ON THE RECORDED

FINAL MAP OF CENTENNIAL GATEWAY, BOOK 124, PAGE 44

OF PLATS, OFFICIAL RECORDS OF CLARK COUNTY,

NEVADA.

G1 CONSTRUCT "L" CURB AND GUTTER PER CCAUSD #216

CONSTRUCT "A" CURB PER CCAUSD #219

CONSTRUCT CONCRETE SIDEWALK  PER CCAUSD #234

CONSTRUCT TURNDOWN CONCRETE SIDEWALK PER DETAIL ?

SHEET C5.1

CONSTRUCT SIDEWALK DRAIN PER CCAUSD #236

CONSTRUCT TRENCH DRAIN PER DETAIL ? SHEET C5.1

CONSTRUCT  CONCRETE FLUME PER DETAIL ? SHEET C5.1

SAWCUT AND MATCH EXISTING PAVEMENT.

CONSTRUCT 2" AC PAVEMENT OVER 10" TYPE II AGG BASE

CONSTRUCT TRASH ENCLOSURE (SEE ARCHITECTURAL

PLANS FOR DETAILS)

GRADING KEY NOTES:

G2

G3

G4

G5

G6

G7

G8

G9

G10

EXISTING MAJOR CONTOURS

EXISTING MINOR CONTOURS

MAJOR CONTOURS

MINOR CONTOURS

4000

4002

4002

4000

CURB & GUTTER

EXISTING CURB & GUTTER

FLOOD ZONE:

THIS SITE IS LOCATED IN A ZONE "X", AREAS OUTSIDE OF

THE 0.2% ANNUAL CHANCE FLOODPLAIN. PER THE FLOOD

INSURANCE RATE MAP COMMUNITY PANEL 32003C190 F.

CLARK COUNTY, NEVADA DATED NOVEMBER 16, 2011.

TOC: 00.00 TOP OF CONCRETE

TOA: 00.00 TOP OF ASPHALT

TBC: 00.00 TOP BACK CURB

FG: 00.00 FINISH GRADE

FL: 00.00 FLOW LINE

EX TBC: (00.00)

EXISTING TOP BACK CURB

EX TOA: (00.00)

EXISTING TOP OF ASPHALT

RIGHT OF WAY

FLOW LINE

EXISTING ASPHALT

10'' ss 10'' ss

EXISTING 10" SANITARY SEWER

48'' w 48'' w

EXISTING 48" WATER MAIN

EXISTING 36" STORM DRAIN 

36'' sd 36'' sd

EXISTING 24" STORM DRAIN 

24'' sd 24'' sd

10'' w 10'' w

EXISTING 10" WATER MAIN

EXISTING SANITARY SEWER MANHOLE

EXISTING FIRE HYDRANT

EXISTING WATER GATE VALVE

EXISTING SANITARY SEWER CLEANOUT

s

LEGEND:

ENGINEER'S NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR EROSION AND DUST

CONTROL DURING CONSTRUCTION.

2. SEE HORIZONTAL CONTROL PLAN FOR EXACT DIMENSIONS

3. ENGINEER TO BE NOTIFIED OF ANY DISCREPANCIES BETWEEN

THESE PLANS AND FIELD CONDITIONS IMMEDIATELY.

4. THESE PLANS SHALL NOT IN PART, OR IN WHOLE, BE USED FOR

CONSTRUCTION UNTIL APPROVED AND SIGNED BY GOVERNING

AGENCIES.

5. ALL GRADING SHALL CONFORM TO SOILS REPORT

RECOMMENDATIONS.

6. DURING CONSTRUCTION, SURVEYORS AND CONTRACTORS MUST

VERIFY THAT ALL STREETS AND LOTS HAVE POSITIVE DRAINAGE.

SAME MUST UTILIZE AT LEAST THREE GRADES ON VERTICAL

TANGENTS TO VERIFY SLOPES.

7. SOILS REPORT NOTE:

GRADING SHALL BE IN ACCORDANCE WITH THE ADDENDUM

TO GEOTECHNICAL EXPLORATION REPORT PREPARED BY:

GEOTECHNICAL ENGINEER: NOVA GEOTECHNICAL

PROJECT NAME: CENTENNIAL GATEWAY - PHASE 2

PROJECT NO.: E-06-036

DATE: JUNE 12, 2017

8. CUT/FILL ESTIMATES:

EXISTING TO FINISH GRADE ELEVATIONS

NET CUT:  180 CY

NET FILL:  100 CY

9. FOR STORMWATER MANAGEMENT NOTES, REFER TO SHEET C0.2

RETAINING OR SCREEN WALL

s

TOC DEP: 00.00 TOP OF CONCRETE DEPRESSED
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PROJECT

SITE

@ wse 2474.95
CONSERVATIVELY EXCLUDES 
DIVERSION FLOW

MAX DIVERSION FLOW
@ wse 2474.95

NOTE:
COMBINED FLOW CAPACITY AT
WSE EL. 2474.95 EXCEEDS Q100
OF 2.54 CFS (I.E.
CONSERVATIVE DESIGN)

D
R

A
IN

A
G

E
 P

L
A

N

FIG. 5

A

C1

C2

D

CC

E2

E2

B

Ultimate Q100 Channel Slope Depth Velocity

cfs (%) (ft) (ft/sec)

A 2.54 1.10% 0.36 1.94
Drive Aisle @ high side of curb along building 

(conservatively used full Basin C flow)

B 2.54 0.10% 0.27 0.79
Drive Aisle @ overflow high point. Conservatively used 

0.1% cross slope with 0.1% HGL slope

C1 1.54 n/a 0.52 n/a
Under Sidewalk Drain w/ 50% clog factor diverted flow at 

WSE Elev 2374.95'

C2 2.54 1.00% 0.37 4.53
Trench Nuisance Drain - Assume full Basin C flow (worst 

case)

D 0.91 0.90% 0.1 1.17 Paved Swale

E2 west 2.04 6.70% 2.04 7.3 U-curb channel

E2 east 2.68 3.90% 0.2 6.79 U-curb channel

CC 23 0.70% 0.56 2.54 Centennial Center Blvd - Q100 = 23 cfs

HYDRAULIC X-SECTION SUMMARY TABLE

CROSS SECTION Notes

C

E

N

T

E

N

N

I

A

L

 

C

E

N

T

E

R

 

B

L

V

D

1.51 / 2.54

0.54 / 0.91

1.21/ 2.04

PROPOSED
BUILDING

10 / 23

1.51 / 1.54
1.60 / 2.68

Q10 / Q100

S
P
L
IT

23,201.92 sf

67,025.2 sf

29,513.62 sf
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