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ADDENDUM TO THE DRAINAGE REPORT FOR 
UNSER BOULEVARD RECONSTRUCTION 

COA PROJECT NO. 4383.91 

 
INTRODUCTION 
The purpose of this addendum to the Drainage Report for Unser Boulevard Reconstruction is to 
include hydraulic calculations for a portion of the storm drain system in Central Avenue. 
 
DRAINAGE REPORT FOR UNSER BOULEVARD RECONSTRUCTION 
The Drainage Report for Unser Boulevard Reconstruction provides a conceptual design and 
analysis of proposed improvements to safely manage stormwater generated along Unser 
Boulevard and mitigate occasional flooding at the intersection of Central Avenue and Unser 
Boulevard.  The Drainage Report was completed in April 2017 and approved in May 2017 by the 
City of Albuquerque Planning Department.  Please refer to Appendix A for a copy of the approval 
letter. 
 
During the construction plan approval process, additional analysis and design was required for a 
portion of the storm drain system in Central Avenue.  This addendum provides the hydraulic 
calculations for the Central Avenue storm drain. 
 
DRAINAGE ANALYSIS OF CENTRAL AVENUE FRONTAGE ROAD 
As described in the Drainage Report, three contributing drainage basins surface flow towards 
Central Avenue and collect at an existing low point at the cul-de-sac terminus of the frontage road.  
The total 100-year storm event flow amount at the cul-de-sac is 278 cfs.  (Please refer to the 
AHYMO Output Summary in Appendix B of the Drainage Report).  To adequately convey this full 
flow amount into the Unser Boulevard storm drain system, a custom inlet structure connected to 
three storm drain pipes will connect to an existing storm drain that ultimately drains into the 
Unser Boulevard storm drain system. 
 
The inlet structure is designed to be hydraulically efficient as it collects surface runoff from Central 
Avenue Frontage Road and discharges into the storm drain pipe system.  At the cul-de-sac 
terminus, a proposed concrete pad slopes towards slanted inlet grates.  This configuration 
provides a significant depression to collect all the surface runoff from Central Avenue Frontage 
Road.  Please refer to Appendix C for a plan and profile view of the inlet structure located at 
Station 9+59.  Refer to the final construction plans for additional details of the inlet structure. 
 
Hydraulic calculations in Appendix B include street capacity calculations for Central Avenue 
Frontage Road, a weir calculation for the inlet structure, and pipe capacity calculations. 
 
CONCLUSION 
This addendum provides additional analysis of a custom inlet located in the frontage road of 
Central Avenue.  The analysis confirms that the proposed design of the inlet structure can 
adequately convey 278 cfs without inundating Central Avenue and adjacent properties.  Following 
construction of the proposed improvements presented in this addendum and the Drainage Report, 
flooding at the intersection of Unser Boulevard and Central Avenue due to the 100-year storm 
event should be alleviated. 

  
September 2017   





Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00800 ft/ft

Discharge 278.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 5104.35

0+31 5102.82

0+52 5102.90

0+80 5104.37

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 5104.35) (0+80, 5104.37) 0.016

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.07 ft

Elevation Range 5102.82 to 5104.37 ft

Flow Area 42.75 ft²

Wetted Perimeter 61.71 ft

Hydraulic Radius 0.69 ft

Top Width 61.65 ft

Normal Depth 1.07 ft

Critical Depth 1.26 ft

Critical Slope 0.00403 ft/ft

Street Capacity for Central Frontage Road at Western Edge (STA 7+00)

9/21/2017 10:11:49 AM

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 2of1Page



Results

Velocity 6.50 ft/s

Velocity Head 0.66 ft

Specific Energy 1.73 ft

Froude Number 1.38

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 1.07 ft

Critical Depth 1.26 ft

Channel Slope 0.00800 ft/ft

Critical Slope 0.00403 ft/ft

Street Capacity for Central Frontage Road at Western Edge (STA 7+00)

9/21/2017 10:11:49 AM

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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00800 ft/ft

Normal Depth 1.07 ft

Discharge 278.00 ft³/s

Cross Section Image

Cross Section for Central Frontage Road (STA 7+00)

9/21/2017 10:13:46 AM

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00800 ft/ft

Discharge 278.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 5103.06

0+24 5101.87

0+24 5101.37

0+54 5101.18

0+54 5101.68

0+76 5102.77

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 5103.06) (0+76, 5102.77) 0.016

Options

Current Roughness Weighted Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.21 ft

Elevation Range 5101.18 to 5103.06 ft

Flow Area 41.02 ft²

Wetted Perimeter 55.67 ft

Hydraulic Radius 0.74 ft

Top Width 54.64 ft

Normal Depth 1.21 ft

Street Capacity for Central Frontage Road at Typical Section (STA 8+50)

9/21/2017 10:17:27 AM

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 2of1Page



Results

Critical Depth 1.41 ft

Critical Slope 0.00403 ft/ft

Velocity 6.78 ft/s

Velocity Head 0.71 ft

Specific Energy 1.92 ft

Froude Number 1.38

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 1.21 ft

Critical Depth 1.41 ft

Channel Slope 0.00800 ft/ft

Critical Slope 0.00403 ft/ft

Street Capacity for Central Frontage Road at Typical Section (STA 8+50)

9/21/2017 10:17:27 AM

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

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00800 ft/ft

Normal Depth 1.21 ft

Discharge 278.00 ft³/s

Cross Section Image

Cross Section for Typical Section (STA 8+50)

9/21/2017 10:18:49 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00800 ft/ft

Discharge 278.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 5101.70

0+14 5100.83

0+57 5100.83

0+57 5101.33

0+76 5102.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 5101.70) (0+76, 5102.40) 0.013

Options

Current Roughness Weighted Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.75 ft

Elevation Range 5100.83 to 5102.40 ft

Flow Area 37.32 ft²

Wetted Perimeter 60.03 ft

Hydraulic Radius 0.62 ft

Top Width 59.50 ft

Normal Depth 0.75 ft

Critical Depth 1.02 ft

Street Capacity for Central Frontage Road at Concrete Apron (STA 9+40)

9/21/2017 10:28:16 AM

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 2of1Page



Results

Critical Slope 0.00267 ft/ft

Velocity 7.45 ft/s

Velocity Head 0.86 ft

Specific Energy 1.61 ft

Froude Number 1.66

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 0.75 ft

Critical Depth 1.02 ft

Channel Slope 0.00800 ft/ft

Critical Slope 0.00267 ft/ft

Street Capacity for Central Frontage Road at Concrete Apron (STA 9+40)

9/21/2017 10:28:16 AM

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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00800 ft/ft

Normal Depth 0.75 ft

Discharge 278.00 ft³/s

Cross Section Image

Cross Section at Concrete Apron (STA 9+40)

9/21/2017 10:29:41 AM

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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.25000 ft/ft

Discharge 278.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 5102.00

0+00 5100.00

0+02 5096.40

0+24 5096.40

0+27 5100.00

0+27 5102.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 5102.00) (0+27, 5102.00) 0.013

Options

Current Roughness Weighted Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.41 ft

Elevation Range 5096.40 to 5102.00 ft

Flow Area 9.05 ft²

Wetted Perimeter 22.99 ft

Hydraulic Radius 0.39 ft

Top Width 22.56 ft

Normal Depth 0.41 ft

Street Capacity for Central Frontage Road at Inlet (STA 9+64)

9/21/2017 10:34:24 AM

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 2of1Page



Results

Critical Depth 1.68 ft

Critical Slope 0.00231 ft/ft

Velocity 30.71 ft/s

Velocity Head 14.65 ft

Specific Energy 15.06 ft

Froude Number 8.55

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 0.41 ft

Critical Depth 1.68 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.00231 ft/ft

Street Capacity for Central Frontage Road at Inlet (STA 9+64)

9/21/2017 10:34:24 AM

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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.25000 ft/ft

Normal Depth 0.41 ft

Discharge 278.00 ft³/s

Cross Section Image

Cross Section at Inlet (STA 9+64)

9/21/2017 10:35:26 AM

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



Project Description

Solve For Discharge

Input Data

Headwater Elevation 5100.00 ft

Crest Elevation 5096.40 ft

Weir Coefficient 3.00 US

Crest Length 17.25 ft

Results

Discharge 353.48 ft³/s

Headwater Height Above Crest 3.60 ft

Flow Area 62.10 ft²

Velocity 5.69 ft/s

Wetted Perimeter 24.45 ft

Top Width 17.25 ft

Weir Calculation for Central Frontage Road Inlet Structure

9/18/2017 3:26:22 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



Culvert Calculator Report
Pipe Capacity from Central Frontage Road Inlet Structure

untitled.cvm
09/18/17  03:36:44 PM

Huitt-Zollars Inc
© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: nvilla
CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 5,100.00 ft Headwater Depth/Height 1.23

Computed Headwater Eleva 5,099.74 ft Discharge 278.00 cfs

Inlet Control HW Elev. 5,099.65 ft Tailwater Elevation 0.00 ft

Outlet Control HW Elev. 5,099.74 ft Control Type Outlet Control

Grades

Upstream Invert 5,094.80 ft Downstream Invert 5,093.00 ft

Length 450.00 ft Constructed Slope 0.004000 ft/ft

Hydraulic Profile

Profile M2 Depth, Downstream 2.92 ft

Slope Type Mild Normal Depth 3.09 ft

Flow Regime Subcritical Critical Depth 2.92 ft

Velocity Downstream 9.43 ft/s Critical Slope 0.004554 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 4.00 ft

Section Size 48 inch Rise 4.00 ft

Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 5,099.74 ft Upstream Velocity Head 1.23 ft

Ke 0.50 Entrance Loss 0.62 ft

Inlet Control Properties

Inlet Control HW Elev. 5,099.65 ft Flow Control Transition

Inlet Type Square edge w/headwall Area Full 37.7 ft²

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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STA. 7+00.00

UNSER BOULEVARD RECONSTRUCTION
STORM DRAIN PLAN & PROFILE

STA. 7+00.00 TO STA. 13+50.00

81 114

00 30' 60'

SCALE: 1" = 30'

SCALE: 1" = 3'

CENTRAL AVE

STA. 10+00.00=

SARRACINO PL

CL OF CONSTRUCTION

CENTRAL AVENUE

BOP

℄ OF CONSTRUCTION

STA. 9+64.60, 102.15' LT

INSTALL CONCRETE

INLET STRUCTURE.

SEE SHEET 10-7

280.00'

LENGTHBEARING

1
N 74°51'40" E

STORM DRAIN LINE DATA

STA. 12+48.73, 111.03' LT

INSTALL 6' DIA MANHOLE

48" SD
1

170.00'

2

N 74°51'40" E

4 18" SD

48" SD3

48" SD 2

450.00'
3

N 74°51'40" E

16.50'

4

N 15°20'20" W

STA. 12+48.89, 115.64' LT

CONNECT TO EX. 18"

STORM DRAIN PIPE W/

CONCRETE COLLAR

CONNECTION PER

DETAIL C ON SHEET 10-9

CONSTRUCT (3) 48" HPPP

STORM DRAIN PIPES
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