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Purpose

The purpose of this report is to develop a Drainage Management Plan for a 13.50 acre

parcel of land, entitled La Orilla Estates. The 13.50 acres will include 8.00 acres of

commercial development and 5.50 acres of residential development.

Location

The site is located on the southwest corner of La Orilla Road and Coors Boulevard.

The site consists of 4 commercial lots (8.00 acres) and 1 residential parcel of land (5.50

acres) which will be developed into 49 town home lots. The site is shown on the Zone

Atlas Page, E-12-Z found in Exhibit A.
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Exhibit A – Vicinity Map
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Existing Conditions

The site is undeveloped and drains naturally from west to east. No dirt work has taken

place on the site. The site currently drains to existing culverts in Coors Boulevard, which

drain across and under Coors. With the development of this project, the site will no

longer drain to the existing culverts adjacent to the east property line, but will drain to

the existing pond south of the Rio Oeste Subdivision, west of Coors.

The site was previously analyzed in a drainage study prepared by Easterling &

Associates, Inc. In the drainage study entitled, “La Orilla Drainage Plan”, dated July

1994, the site was included in an analysis which encompassed an area of

approximately 175 acres. According to the drainage study, the site lies within basin 4A

as shown in Appendix F. The same drainage study included infrastructure

improvements which would prevent off-site drainage from entering the site from the

upper northwest corner and from north of La Orilla Road.

Flood Plain

The site is located on FIRM Map 35001C0116G. The map indicates that the site does

not lie within a 100-year flood plain. This FIRM Map can be found in Exhibit B.
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Exhibit B – FIRM Map
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Proposed Conditions

The entire site will be graded and all of the surface improvements will be built out in

their entirety. The enclosed grading plan shows the grades for the entire project.

The proposed development consists of both commercial and residential development;

5.50 acres residential and 8.00 acres commercial. The residential site will be developed

into 49 lots and the commercial will be developed into 4 lots. The site was developed

into 11 on-site basins and 3 off-site basins to analyze the future drainage conditions.

The commercial site was separated into 10 basins (C1-C5) and the residential was

separated into 1 basin (R1), there are also 3 off-site basins that are affected in this

development (O1-O3). The land treatment types used for the basins are shown in the

hydrology calculations section of the report. The total discharge generated by the 13.50

acre site is 48.75 cfs. According to the City of Albuquerque Hydrology department, the

fully developed runoff from the site can discharge to the existing pond which is within

public drainage right of way, just south of the existing Rio Oeste Subdivision, west of

Coors. At the time the pond was constructed, it was built with the capacity to capture the

future runoff from this site. Included in Appendix G is a letter from the City of

Albuquerque regarding the Grading and Drainage Plan stamped 7-28-06, stating that

Bernalillo County does need to approved the plan for Building Permit but the plan is

adequate for work order because the site is draining to the pond along Coors. The work

order was approved for a discharge to the existing pond of 50.41 cfs, which was used

as the maximum allowable discharge to the pond for the current drainage analysis.

The runoff from Basins R1, C1-C4, C6, and C9-10 (46.29 cfs total) will be directed via

new drop inlets towards a new 24” storm drain on the south side of the site that begins

on the residential development side and continues to Coors Blvd. Basins C5 and O3

(4.33 cfs total) will be conveyed towards a new drop inlet along Coors ROW. This drop

inlet will receive the flows from the previously mentioned 24” storm drain and convey all

the collected flows towards the existing pond south of Rio Oeste via a new 36” storm

drain. The total discharge to the existing pond will be 50.62 cfs, which is acceptable.

Due to an existing 8” sanitary sewer line which runs north-south adjacent to the pond,
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the 36” storm drain cannot be discharged directly into the pond due to potential pipe

conflicts. The 36” storm drain will drain to an inlet structure in the Coors and to the pond

via 5-18” RCP pipes in order to maintain clearance from the existing sanitary sewer line.

Basins C7, C8, and O2 (3.15 cfs total) will be conveyed via new drop inlets towards the

two parallel existing culverts that cross underneath Coors Boulevard. Only one of the

existing culverts will be utilized so a masonry plug will be placed on one of them and

abandoned. Basin O1 (9.61 cfs) will be conveyed towards the existing drop inlet at the

SE corner of the Coors/La Orilla intersection and travel underneath Coors in the existing

culvert at this location. Since the impervious area will be increasing in Basin O1, the

existing drop inlet will have to be modified from a single D to a Double D. According to

the previously approved drainage report for “Lots 1, 2, 3, 4, 5, 6A, 7A, and 8 of the

Lands of Martin Taylor”, when this site on the southwest corner of La Orilla and Coors

was built, the flows to the culverts under Coors Blvd would be limited to 21.07 cfs which

we will be under (12.76 cfs). An excerpt of this drainage report can be found in

Appendix H.

Calculations

The Weighted E Method from the “City of Albuquerque Development Process Manual

Volume I – Design Criteria, 2006 Revision” was used to calculate the runoff and volume

for the site, the hydrology table can be found in Appendix B. Drainage capacities for the

storm drains, inlet grates, and residential streets can be found in Appendix C and D.

Bentley FlowMaster was used to determine the drainage characteristics of each storm

pipe and residential street. Riprap calculations for the drainage outlets to the existing

pond can be found in Appendix E. First flush retention per Bernalillo County

requirements can be found in Appendix B with the weighted E hydrology table.
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Summary

The entire site will be graded and all of the surface improvements will be built out in

their entirety. The enclosed grading plan shows the grades for the entire project.

The proposed development consists of both commercial and residential development

with the residential development containing 1 basin, the commercial containing 10

basins, and 3 off-site basins.

The residential basin, 8 commercial basins, and 1 off-site basin will be conveyed

towards the existing pond along Coors via a series of storm drains that will discharge a

total of 50.62 cfs. The City of Albuquerque Hydrology Department has considered this

discharge rate acceptable for work order according to a previous drainage submittal for

this site dated October 2010.

The remaining 2 commercial basins and 2 off-site basins will directed towards the

existing drainage structures that currently convey flow underneath Coors Blvd. The

development of this site limits the discharge allowed underneath Coors to 21.07 cfs

which we will be under with 12.76 cfs.
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Drainage Basin Maps 
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Hydrology Calculations 
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APPENDIX C 

 

Pipe and Grate Capacities 



DOCK



La Orilla Estates Grate Capacities 

Analysis Point Inlet Q Allowed Q Required 
ID Type (cfs) (cfs) 

AP#1 Double C 21.63 19.19 

AP#2 N/A N/A N/A 

AP#3 Single D 8.24 7.14 

AP#4 Single D 8.24 2.11 

AP#5 Single C 11.61 10.88 

AP#6 Single C 11.61 6.77 

AP#7 N/A N/A N/A 

AP#8 Single D 8.24 4.33 

AP#9 Single D 8.24 0.66 

AP#10 Single D 8.24 1.49 

AP#11 Single C 11.61 1.00 

AP#12 Double D 15.93 9.61 

 

 

La Orilla Estates Pipe Capacities 

Pipe D Slope Q Provided Q Required Velocity 
  (in) (%) (cfs) (cfs) (ft/s) 

AP#1 to AP#2 24 5.0 54.41 19.19 15.00 

AP#2 to AP#3 24 5.0 54.41 19.19 15.00 

AP#3 to AP#6 24 1.5 29.80 26.51 10.04 

AP#4 to AP#5 12 1.0 3.83 2.11 4.73 

AP#5 to AP#6 18 1.7 14.73 12.99 8.82 

AP#6 to AP#7 36 1.0 71.74 46.29 10.19 

AP#7 to AP#8 36 0.6 55.57 46.29 8.27 

AP#8 to Vault 36 0.6 55.57 50.62 8.33 

AP#9 to AP#10 12 1.0 3.83 0.66 3.47 

AP#10 to AP#11 12 3.0 6.64 2.15 7.15 

 



Capacity of a Single ‘C’ Storm Drop Inlet 
 
 
 
Capacity of the grate: 
 
L = 40” - 2(2"ends) - 7(½” middle bars) 

= 32 1/2" 
= 2.7083’ 

 
W = 25" - 13(½” middle bars) 

= 18.5" 
= 1.54' 

 
Area = 2.7083' x 1.54' 

= 4.18 ft2 
 
Effective Area  = 4.18- 4.18 (0.5 clogging factor) 

 = 2.09 ft2 at the grate 
 
Orifice Equation 
 

Q = CA sqrt(2gH) 
Q = 0.6*2.09*sqrt(2*32.2*0.67) 
Q = 8.24 cfs 
 
Capacity of the Throat: 
 
L = 4.00’ 
 
H = 10 ¾” - 4 ½” 

= 6 ¼” 
= 0.5208' 

 
Area  = 4.00' x 0.5208' 

= 2.08 ft2 at the throat 
 
Weir Equation 
 
Q = CLH^(3/2) 
Q = 2.95 * 2.08 * 0.67^(3/2) 
Q = 3.37 cfs 
 
Total Capacity: 
 
Q = 8.24grate + 3.37throat 
Q = 11.61 cfs 

 

 
 

 
 
AP #5 
Flow required = 10.88 cfs < 11.61cfs 
Single C inlet has capacity 
 
 
 
AP #6 
Flow required = 6.77 cfs < 11.61 cfs 
Single C inlet has capacity 
 
 
 
AP #11 
Flow required = 1.00 cfs < 11.61 cfs 
Single C inlet has capacity 



Capacity of a Double ‘C’ Storm Drop Inlet 
 
 
 
 
Capacity of the grate: 
 
L = 80” - 2(2"ends) - 14(½” middle bars) – 6” 

center piece 
= 66 1/2" 
= 5.25’ 

 
W = 25" - 13(½” middle bars) 

= 18.5" 
= 1.54' 

 
Area = 5.25' x 1.54' 

= 8.09 ft2 
 
Effective Area  = 8.09- 8.09 (0.5 clogging factor) 

 = 4.04 ft2 at the grate 
 
Orifice Equation 
 

Q = CA sqrt(2gH) 
Q = 0.6*4.04*sqrt(2*32.2*0.50) 
Q = 13.92 cfs 
 
Capacity of the Throat: 
 
L = 88.75” 
            =7.3958’ 
 
 
Weir Equation 
 
Q = CLH^(3/2) 
Q = 2.95 * 7.3958 * 0.50^(3/2) 
Q = 7.71 cfs 
 
Total Capacity: 
 
Q = 13.92grate + 7.71throat 
Q = 21.63 cfs 

 
 
 
 
 
 

AP #1 
Flow required = 19.19 cfs < 21.63 cfs  
Double C inlet has capacity 
 
 



Capacity of a Single ‘D’ Storm Drop Inlet 
 
 
 
 
 
Capacity of the grate: 
 
L = 40” - 2(2"ends) - 7(½” middle bars) 

= 32 1/2" 
= 2.7083’ 

 
W = 25" - 13(½” middle bars) 

= 18.5" 
= 1.54' 

 
Area = 2.7083' x 1.54' 

= 4.18 ft2 
 
Effective Area  = 4.18- 4.18 (0.5 clogging factor) 

 = 2.09 ft2 at the grate 
 
Orifice Equation 
 

Q = CA sqrt(2gH) 
Q = 0.6*2.09*sqrt(2*32.2*0.67) 
Q = 8.24 cfs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
AP #3 
Flow required = 7.14 cfs < 8.24 cfs 
Single D inlet has capacity 
 
AP #4 
Flow required = 2.11 cfs < 8.24 cfs 
Single D inlet has capacity 
 
AP #8 
Flow required = 4.33 cfs < 8.24 cfs 
Single D inlet has capacity 
 
AP #9 
Flow required = 0.66 cfs < 8.24 cfs 
Single D inlet has capacity 
 
AP #10 
Flow required = 1.49 cfs < 8.24 cfs 
Single D inlet has capacity  



Capacity of a Double ‘D’ Storm Drop Inlet 
 
 
 
 
Capacity of the grate: 
 
L = 80” - 2(2"ends) - 14(½” middle bars) – 6” 

center piece 
= 63" 
= 5.25’ 

 
W = 25" - 13(½” middle bars) 

= 18.5" 
= 1.54' 

 
Area = 5.25' x 1.54' 

= 8.09 ft2 
 
Effective Area  = 8.09- 8.09 (0.5 clogging factor) 

 = 4.04 ft2 at the grate 
 
Orifice Equation 
 

Q = CA sqrt(2gH) 
Q = 0.6*4.04*sqrt(2*32.2*0.67) 
Q = 15.93 cfs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AP #12 
Flow required = 9.61 cfs < 15.93 cfs 
Double D inlet has capacity 
 
 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.00 ft

Discharge 2.11 ft³/s

Results

Normal Depth 0.55 ft

Flow Area 0.45 ft²

Wetted Perimeter 1.68 ft

Hydraulic Radius 0.27 ft

Top Width 0.99 ft

Critical Depth 0.62 ft

Percent Full 55.4 %

Critical Slope 0.00702 ft/ft

Velocity 4.73 ft/s

Velocity Head 0.35 ft

Specific Energy 0.90 ft

Froude Number 1.24

Maximum Discharge 3.83 ft³/s

Discharge Full 3.56 ft³/s

Slope Full 0.00351 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 55.38 %

Downstream Velocity Infinity ft/s

Worksheet for 12" @ 1%

10/1/2015 1:17:58 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.03000 ft/ft

Diameter 1.00 ft

Discharge 2.15 ft³/s

Results

Normal Depth 0.41 ft

Flow Area 0.30 ft²

Wetted Perimeter 1.38 ft

Hydraulic Radius 0.22 ft

Top Width 0.98 ft

Critical Depth 0.63 ft

Percent Full 40.8 %

Critical Slope 0.00708 ft/ft

Velocity 7.15 ft/s

Velocity Head 0.79 ft

Specific Energy 1.20 ft

Froude Number 2.28

Maximum Discharge 6.64 ft³/s

Discharge Full 6.17 ft³/s

Slope Full 0.00364 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 40.75 %

Downstream Velocity Infinity ft/s

Worksheet for 12" RCP @ 3%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01700 ft/ft

Diameter 1.50 ft

Discharge 12.99 ft³/s

Results

Normal Depth 1.17 ft

Flow Area 1.47 ft²

Wetted Perimeter 3.24 ft

Hydraulic Radius 0.46 ft

Top Width 1.25 ft

Critical Depth 1.35 ft

Percent Full 77.7 %

Critical Slope 0.01346 ft/ft

Velocity 8.82 ft/s

Velocity Head 1.21 ft

Specific Energy 2.37 ft

Froude Number 1.43

Maximum Discharge 14.73 ft³/s

Discharge Full 13.70 ft³/s

Slope Full 0.01529 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 77.69 %

Downstream Velocity Infinity ft/s

Worksheet for 18" RCP @ 1.7%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01500 ft/ft

Diameter 2.00 ft

Discharge 26.51 ft³/s

Results

Normal Depth 1.57 ft

Flow Area 2.64 ft²

Wetted Perimeter 4.35 ft

Hydraulic Radius 0.61 ft

Top Width 1.65 ft

Critical Depth 1.80 ft

Percent Full 78.3 %

Critical Slope 0.01210 ft/ft

Velocity 10.04 ft/s

Velocity Head 1.57 ft

Specific Energy 3.13 ft

Froude Number 1.40

Maximum Discharge 29.80 ft³/s

Discharge Full 27.71 ft³/s

Slope Full 0.01373 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 78.34 %

Downstream Velocity Infinity ft/s

Worksheet for 24" RCP @ 1.5%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.05000 ft/ft

Diameter 2.00 ft

Discharge 19.19 ft³/s

Results

Normal Depth 0.85 ft

Flow Area 1.28 ft²

Wetted Perimeter 2.85 ft

Hydraulic Radius 0.45 ft

Top Width 1.98 ft

Critical Depth 1.58 ft

Percent Full 42.7 %

Critical Slope 0.00777 ft/ft

Velocity 15.00 ft/s

Velocity Head 3.50 ft

Specific Energy 4.35 ft

Froude Number 3.29

Maximum Discharge 54.41 ft³/s

Discharge Full 50.58 ft³/s

Slope Full 0.00720 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 42.69 %

Downstream Velocity Infinity ft/s

Worksheet for 24" RCP @ 5%

10/1/2015 1:14:44 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00600 ft/ft

Diameter 3.00 ft

Discharge 50.62 ft³/s

Results

Normal Depth 2.41 ft

Flow Area 6.08 ft²

Wetted Perimeter 6.66 ft

Hydraulic Radius 0.91 ft

Top Width 2.39 ft

Critical Depth 2.31 ft

Percent Full 80.2 %

Critical Slope 0.00650 ft/ft

Velocity 8.33 ft/s

Velocity Head 1.08 ft

Specific Energy 3.48 ft

Froude Number 0.92

Maximum Discharge 55.57 ft³/s

Discharge Full 51.66 ft³/s

Slope Full 0.00576 ft/ft

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

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 80.20 %

Downstream Velocity Infinity ft/s

Worksheet for 36" RCP @ 0.6%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 3.00 ft

Discharge 46.29 ft³/s

Results

Normal Depth 1.84 ft

Flow Area 4.54 ft²

Wetted Perimeter 5.40 ft

Hydraulic Radius 0.84 ft

Top Width 2.92 ft

Critical Depth 2.22 ft

Percent Full 61.3 %

Critical Slope 0.00600 ft/ft

Velocity 10.19 ft/s

Velocity Head 1.61 ft

Specific Energy 3.45 ft

Froude Number 1.44

Maximum Discharge 71.74 ft³/s

Discharge Full 66.69 ft³/s

Slope Full 0.00482 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 61.30 %

Downstream Velocity Infinity ft/s

Worksheet for 36" RCP @ 1%
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APPENDIX D 

 

Residential Street Capacities 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft

Discharge 19.19 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 0.50

0+00 0.00

0+32 -0.64

0+32 -0.14

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 0.50) (0+32, -0.14) 0.017

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 0.55 ft

Elevation Range -0.64 to 0.50 ft

Flow Area 7.47 ft²

Wetted Perimeter 27.88 ft

Hydraulic Radius 0.27 ft

Top Width 27.33 ft

Normal Depth 0.55 ft

Critical Depth 0.52 ft

Critical Slope 0.00679 ft/ft

Worksheet for Res. Street Section - Minimum Slope

9/24/2015 10:52:21 AM
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Results

Velocity 2.57 ft/s

Velocity Head 0.10 ft

Specific Energy 0.65 ft

Froude Number 0.87

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 0.55 ft

Critical Depth 0.52 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00679 ft/ft

Worksheet for Res. Street Section - Minimum Slope

9/24/2015 10:52:21 AM
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Vinny
Text Box
The minimum slope of all street sections was analyzed to determine the maximum depth of drainage in the street section. Although the area where the minimum slope (0.5%) is located does not convey all residential flows, the street capacity was analyzed using the entire residential basin as the runoff flow for conservative purposes.  The maximum normal depth in this section, and subsequently every other street section is 0.55 feet. The maximum depth is 0.05 feet above the curb, this height is acceptable as it is less than the 0.2 feet allowed over the curb and the maximum water surface is contained within the street ROW.  This is acceptable according to the Albuquerque Development Process Manual, Chapter 22 Section E.



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03200 ft/ft

Discharge 19.19 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00 0.50

0+00 0.00

0+32 -0.64

0+32 -0.14

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 0.50) (0+32, -0.14) 0.017

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 0.39 ft

Elevation Range -0.64 to 0.50 ft

Flow Area 3.72 ft²

Wetted Perimeter 19.69 ft

Hydraulic Radius 0.19 ft

Top Width 19.30 ft

Normal Depth 0.39 ft

Critical Depth 0.52 ft

Critical Slope 0.00679 ft/ft

Worksheet for Res. Street Section - Maximum Slope

9/24/2015 10:55:34 AM
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Results

Velocity 5.15 ft/s

Velocity Head 0.41 ft

Specific Energy 0.80 ft

Froude Number 2.07

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 0.39 ft

Critical Depth 0.52 ft

Channel Slope 0.03200 ft/ft

Critical Slope 0.00679 ft/ft

Worksheet for Res. Street Section - Maximum Slope
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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

Vinny
Highlight



Vinny
Text Box
The maximum slope of all street sections was analyzed to determine the maximum velocity of drainage in the street section. Although the area where the maximum slope (3.2%) is located does not convey all residential flows, the street capacity was analyzed using the entire residential basin as the runoff flow for conservative purposes.  The maximum velocity in this section, and subsequently every other street section is 5.15 ft/s. The maximum velocity is 5.15 ft/s, the maximum velocity multiplied by the normal depth is 2.01, this is less than the allowable value of 6.5 outlined in the Albuquerque Development Process Manual, Chapter 22 Section E. This street section, and all other street sections, are acceptable for velocity.



 

 

 

APPENDIX E 

 

Riprap Calculations 



Riprap Requirements 

 

Equation taken from Table 5-5 from the Urban Storm Drainage Criteria Manual Volume 

2 by Wright-McLaughlin Engineers. 

 

𝑉𝑆0.17

(𝑆𝑆 − 1)0.66
=

8.33 ∗ 0.0060.17

(2.5 − 1)0.66
= 2.67  

 

Where: 

V = Velocity (ft/s) 

S = Slope (ft/ft) 

Ss = Specific gravity of rock 

 

From Table 5-5 use Rock Type VL with a d50 of 6”. 





 

 

 

APPENDIX F 

 

Basin Map from La Orilla Drainage Plan 





 

 

 

APPENDIX G 

 

COA Work Order Approval Letter 





 

 

 

APPENDIX H 

 

Excerpts from Southeast Corner of La Orilla 

and Coors Lots 1, 2, 3, 5, 6A, 7A of Land of 

Martin L. Taylor 
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