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

The commercial site was separated into 8 basins (C1-C8) 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 10-12-2015, stating 

that the City of Albuquerque does not need to approve 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 50.62 cfs, 

which was used as the maximum allowable discharge to the pond for the current 

drainage analysis.  

The runoff from Basins R1, C1-C3, C5, and C7-8 (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 C4 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. 
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Due to an existing 8” sanitary sewer line which runs north-south adjacent to the pond, 

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 ROW and to the 

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

sewer line. 

Basins C6 and O2 (3.15 cfs total) will be conveyed via new drop inlet 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. 

 

Water Quality Volume Retention 

In order to comply with the Clean Water Act, any improvements to the site will need to 

retain the water quality volume of the impervious flows. Don Briggs with Bernalillo 

County Public Works has indicated to us that the site needs to capture 0.42” of runoff 

from the impervious areas to meet this water quality requirement. 

Appendix B shows the water quality volume required for the impervious areas of the 

site, landscaped islands in the parking lot will be depressed to capture as much of this 

volume as possible and the remaining volume will be retained in the outfall pond within 

the Coors ROW with the addition of a wall to act as a weir overflow. An email from 

Bryan Wolfe, the City’s acting Director of the Department of Municipal Development, 
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can be found in Appendix I which gives permission from the city to incorporate a wall 

feature in their pond for the water quality solution to the site. 

The wall has been sized to accommodate retaining the water quality volume of both the 

La Orilla Estates site as well as the Rio Oeste Subdivision directly south of the site. The 

capacity of the pond currently was calculated from as-built information from the 

“Coors/Montano Drainage Detention Facility” plans dated from 1986, and from the as-

built information from the “Rio Oeste Subdivision” Plans dated from 2003. The 1986 

plan set shows the fully developed pond capacity to be 7.32 acre-feet. The Rio Oeste 

plans called to extend this pond further north to accommodate the runoff volume from 

the Rio Oeste Subdivision as well as the La Orilla Estates site; this increased the pond 

capacity to 9.01 acre-feet of fully developed runoff. 

The proposed wall height will be at an elevation of 5006.50 (1.7 ft high) which will retain 

the water quality volume of La Orilla Estates/Rio Oeste. The water quality volume, or 

90th percentile volume, for the remaining pond basins will have a maximum water 

surface elevation of 5006.35 which is lower than the top of wall to prevent any backflow 

of contaminants from the downstream drainage into the water quality retention area. 

Stage-storage calculations, tables, and pond/wall exhibits for this wall feature can be 

found in Appendix I. 

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. Water quality volume retention per Bernalillo County 

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

with the Weir Wall stage-storage tables found in Appendix I.  
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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 8 

basins, and 3 off-site basins.  

The residential basin, 7 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 1 commercial basin and 2 off-site basins will be 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. 

 



 

 

 

APPENDIX A 

 

Drainage Basin Maps 







 

 

 

APPENDIX B 

 

Hydrology Calculations 
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APPENDIX C 

 

Pipe and Grate Capacities 





La Orilla Estates Grate Capacities 

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

AP#1 Triple D 23.61 19.19 

AP#2 Single D 8.24 7.32 

AP#3 Single D 8.24 2.11 

AP#4 Double D 15.93 10.88 

AP#5 Single C 11.61 6.77 

AP#6 N/A N/A N/A 

AP#7 Single D 8.24 4.33 

AP#8 Double D 15.93 9.61 

AP#9 Single C 11.61 3.15 

 

 

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 70.74 19.19 18.16 

AP#2 to AP#5 24 1.5 38.74 26.51 12.54 

AP#3 to AP#4 12 1.0 4.98 2.11 5.76 

AP#4 to AP#5 18 1.5 17.99 12.99 10.45 

AP#5 to AP#6 36 1.0 93.27 46.27 12.47 

AP#6 to AP#7 36 0.6 72.24 46.27 10.25 

AP#7 to Vault 36 0.6 72.24 50.62 10.25 

 



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 #2
Flow required = 7.32 cfs < 8.24 cfs
Single D inlet has capacity

AP #3
Flow required = 2.11 cfs < 8.24 cfs
Single D inlet has capacity

AP #7
Flow required = 4.33 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 #4
Flow required = 10.88 cfs < 15.93 cfs
Double D inlet has capacity

AP #8
Flow required = 9.61 cfs < 15.93 cfs
Double D inlet has capacity



Capacity of a Triple ‘D’ Storm Drop Inlet

Capacity of the grate:

L = 120” - 2(2"ends) - 21(½” middle bars) –
2(6” center piece)

= 93.5”
= 7.79’

W = 25" - 13(½” middle bars)
= 18.5"
= 1.54'

Area = 7.79' x 1.54'
= 11.99 ft2

Effective Area = 11.99- 11.99 (0.5 clogging

factor)
= 5.99 ft2 at the grate

Orifice Equation

Q = CA sqrt(2gH)
Q = 0.6*5.99*sqrt(2*32.2*0.67)
Q = 23.61 cfs

AP #1
Flow required = 19.19 cfs < 23.61 cfs
Triple D inlet has capacity



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 = 6.77 cfs < 11.61cfs
Single C inlet has capacity

AP #9
Flow required = 3.15 cfs < 11.61 cfs
Single C inlet has capacity



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01000 ft/ft

Diameter 1.00 ft

Discharge 2.11 ft³/s

Results

Normal Depth 0.47 ft

Flow Area 0.37 ft²

Wetted Perimeter 1.52 ft

Hydraulic Radius 0.24 ft

Top Width 1.00 ft

Critical Depth 0.62 ft

Percent Full 47.4 %

Critical Slope 0.00415 ft/ft

Velocity 5.76 ft/s

Velocity Head 0.52 ft

Specific Energy 0.99 ft

Froude Number 1.68

Maximum Discharge 4.98 ft³/s

Discharge Full 4.63 ft³/s

Slope Full 0.00208 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 47.36 %

Downstream Velocity Infinity ft/s

Worksheet for 12" HDPE @ 1.0%

5/16/2016 3:21:45 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01500 ft/ft

Diameter 2.00 ft

Discharge 26.51 ft³/s

Results

Normal Depth 1.28 ft

Flow Area 2.11 ft²

Wetted Perimeter 3.70 ft

Hydraulic Radius 0.57 ft

Top Width 1.92 ft

Critical Depth 1.80 ft

Percent Full 63.8 %

Critical Slope 0.00716 ft/ft

Velocity 12.54 ft/s

Velocity Head 2.44 ft

Specific Energy 3.72 ft

Froude Number 2.11

Maximum Discharge 38.74 ft³/s

Discharge Full 36.02 ft³/s

Slope Full 0.00813 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 63.77 %

Downstream Velocity Infinity ft/s

Worksheet for 24" HDPE @ 1.5%

5/16/2016 3:19:57 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01500 ft/ft

Diameter 1.50 ft

Discharge 12.99 ft³/s

Results

Normal Depth 0.99 ft

Flow Area 1.24 ft²

Wetted Perimeter 2.85 ft

Hydraulic Radius 0.44 ft

Top Width 1.42 ft

Critical Depth 1.35 ft

Percent Full 66.2 %

Critical Slope 0.00796 ft/ft

Velocity 10.45 ft/s

Velocity Head 1.70 ft

Specific Energy 2.69 ft

Froude Number 1.97

Maximum Discharge 17.99 ft³/s

Discharge Full 16.72 ft³/s

Slope Full 0.00905 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 66.24 %

Downstream Velocity Infinity ft/s

Worksheet for 18" HDPE @ 1.5%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.05000 ft/ft

Diameter 2.00 ft

Discharge 19.19 ft³/s

Results

Normal Depth 0.74 ft

Flow Area 1.06 ft²

Wetted Perimeter 2.62 ft

Hydraulic Radius 0.40 ft

Top Width 1.93 ft

Critical Depth 1.58 ft

Percent Full 37.0 %

Critical Slope 0.00460 ft/ft

Velocity 18.16 ft/s

Velocity Head 5.12 ft

Specific Energy 5.86 ft

Froude Number 4.33

Maximum Discharge 70.74 ft³/s

Discharge Full 65.76 ft³/s

Slope Full 0.00426 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 37.01 %

Downstream Velocity Infinity ft/s

Worksheet for 24" HDPE @ 5.0%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.00600 ft/ft

Diameter 3.00 ft

Discharge 46.27 ft³/s

Results

Normal Depth 1.83 ft

Flow Area 4.52 ft²

Wetted Perimeter 5.38 ft

Hydraulic Radius 0.84 ft

Top Width 2.93 ft

Critical Depth 2.22 ft

Percent Full 61.0 %

Critical Slope 0.00355 ft/ft

Velocity 10.25 ft/s

Velocity Head 1.63 ft

Specific Energy 3.46 ft

Froude Number 1.45

Maximum Discharge 72.24 ft³/s

Discharge Full 67.16 ft³/s

Slope Full 0.00285 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 61.00 %

Downstream Velocity Infinity ft/s

Worksheet for 36" HDPE @ 0.6%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01000 ft/ft

Diameter 3.00 ft

Discharge 46.27 ft³/s

Results

Normal Depth 1.56 ft

Flow Area 3.71 ft²

Wetted Perimeter 4.83 ft

Hydraulic Radius 0.77 ft

Top Width 3.00 ft

Critical Depth 2.22 ft

Percent Full 52.0 %

Critical Slope 0.00355 ft/ft

Velocity 12.47 ft/s

Velocity Head 2.42 ft

Specific Energy 3.97 ft

Froude Number 1.98

Maximum Discharge 93.27 ft³/s

Discharge Full 86.70 ft³/s

Slope Full 0.00285 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 51.97 %

Downstream Velocity Infinity ft/s

Worksheet for 36" HDPE @ 1.0%
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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

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

Vinny
Highlight

Vinny
Highlight

Vinny
Highlight



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

9/24/2015 10:55:34 AM
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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”. 
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For Outfall to Montano Pond

Vinny
Text Box
Riprap Pad for Outfall to Montano Pond to be 13.30' x 8.50' x 0.50'





 

 

 

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 











 

 

 

APPENDIX I 

 

Water Quality Weir Wall 

In Regional Pond 
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Montano Pond – Existing Hydrology 

Pond Bottom = 5004.80 

Pond Top = 5010.80 (MWSE) 

 

1986 Coors/Montano Drainage Detention As-Builts: Pond Capacity = 5.96 ac-ft 

2003 Rio Oeste Subdivision As-Builts: Pond Extension Capacity = 1.36 ac-ft 

La Orilla Estates Site Drainage Volume = 1.69 ac-ft 

Fully Developed Pond Volume Capacity = 5.96 + 1.36 + 1.69 = 9.01 ac-ft 

Northern Montano Pond - Existing 

Volume Calculations 

     Ab  -  Bottom  Of  The  Pond  Surface  Area 
  At  -  Top  Of  The  Pond  Surface  Area 
  D  -  Water  Depth 
  Dt  -  Total  Pond  Depth 
  C  -  Change  In  Surface  Area  /  Water  Depth 
  

     Volume  =  Ab * D + 0.5 * C * D² 
  C  =  (At  -  Ab)  /  Dt 

   Ab  =  27,043.00  ft2 
  At   =  97,448.63  ft2 
  Dt  =  6.00  ft 
  C   =  11734.27  

   

     ACTUAL  DEPTH VOLUME 
Note 

ELEVATION (ft) (ac-ft) 

5004.80 0.00 0 BOP 

5005.80  1.00 0.9572    

5006.80  2.00 2.3374    

5007.80  3.00 3.8804    

5008.80  4.00 5.5766    

5009.80  5.00 7.4266    

5010.80  6.00 9.0135  MWSE 

 



Montano Pond – WQ Development 

La Orilla Site Impervious Area = 424710 SF 

Retainage Depth = 0.42” = 0.035’ 

Retention Volume Required = 0.035 * 424710 SF = 14864.85 CF = 0.34 ac-ft 

 

Rio Oeste Site = 9.96 acres 

Rio Oeste Impervious Area (Assume 80% impervious) = 325553.28 SF 

Retention Volume Required = 0.035 * 325553.28 = 11394.36 CF = 0.27 ac-ft 

Total WQ Retention Volume Required = 0.34 + 0.27 = 0.61 ac-ft 

 

Northern Montano Pond - WQ Pond 

Volume Calculations 

     Ab  -  Bottom  Of  The  Pond  Surface  Area 
  At  -  Top  Of  The  Pond  Surface  Area 
  D  -  Water  Depth 
  Dt  -  Total  Pond  Depth 
  C  -  Change  In  Surface  Area  /  Water  Depth 
  

     Volume  =  Ab * D + 0.5 * C * D² 
  C  =  (At  -  Ab)  /  Dt 

   Ab  =  12,176.02  ft2 
  At   =  31,954.41  ft2 
  Dt  =  6.00  ft 
  C   =  3296.40  

   

     ACTUAL  DEPTH VOLUME 
Note 

ELEVATION (ft) (ac-ft) 

5004.80 0.00 0.0000 BOP 

5005.80  1.00 0.3286    

5006.50  1.70 0.6210  WQ MWSE 

5006.80  2.00 0.7351    

5007.80  3.00 1.1988    

5008.80  4.00 1.7208    

5009.80  5.00 2.3027    

5010.80  6.00 2.9482  

100-Yr 
MWSE 



 

Montano Pond – Downstream Development 

 

Water Quality Volume for remaining pond volume = 1.15 ac-ft 

 

Northern Montano Pond - Downstream Pond 

Volume Calculations 

     Ab  -  Bottom  Of  The  Pond  Surface  Area 
  At  -  Top  Of  The  Pond  Surface  Area 
  D  -  Water  Depth 
  Dt  -  Total  Pond  Depth 
  C  -  Change  In  Surface  Area  /  Water  Depth 
  

     Volume  =  Ab * D + 0.5 * C * D² 
  C  =  (At  -  Ab)  /  Dt 

   Ab  =  14,821.60  ft2 
  At   =  65,385.43  ft2 
  Dt  =  6.00  ft 
  C   =  8427.31  

   

     ACTUAL  DEPTH VOLUME 
Note 

ELEVATION (ft) (ac-ft) 

5004.80 0.00 0.0000 BOP 

5005.80  1.00 0.6272    

5006.35  1.55 1.1521  WQ MWSE 

5006.80  2.00 1.5992    

5007.80  3.00 2.6766    

5008.80  4.00 3.8488    

5009.80  5.00 5.1148    

5010.80  6.00 6.4774  

100-Yr 
MWSE 

 

WQ MWSE = 5006.35 < 5006.50 (Top of Weir Wall)    Therefore OK 
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Vinny Perea

From: Wolfe, Bryan K. <BWolfe@cabq.gov>

Sent: Monday, March 21, 2016 1:21 PM

To: Vinny Perea; Jude Baca (jbaca10@aol.com) (jbaca10@aol.com)

Cc: Biazar, Shahab; Daggett, Kevin; Lozoya, Melissa; Cherne, Curtis; Abiel X. Carrillo

Subject: RE: Village @ La Orilla First Flush Pond Variance Request

Mr. Perea and Mr. Baca,
The Department of Municipal Development (DMD) will allow you to build the first-flush water quality feature in our
existing pond. We will require, however, that you still incorporate other LID’s where it is still reasonable do so as part of
your development. For those defined areas, please work with Shahab Biazar, City Engineer, and his team.
Thank you,

Bryan Wolfe, P.E.
Acting Deputy Director

Department of Municipal Development
City Of Albuquerque
P.O. Box 1293
Albuquerque, New Mexico 87102
(505) 768-3858

From: Vinny Perea [mailto:vperea@tierrawestllc.com]
Sent: Monday, March 14, 2016 9:02 AM
To: Wolfe, Bryan K.; Jude Baca (jbaca10@aol.com) (jbaca10@aol.com)
Cc: Abiel X. Carrillo; Biazar, Shahab; Daggett, Kevin
Subject: RE: Village @ La Orilla First Flush Pond Variance Request

Hi Bryan,

I’ve attached an email from earlier last year from the County Drainage Engineer, Don Briggs, stating that he would be
okay with water quality retention in the city regional pond. Would this suffice for your request?

Thanks,

Vinny Perea
Engineer Intern, EIT

Tierra West, LLC
5571 Midway Park Pl. NE
Albuquerque, NM 87109
Office: (505) 858-3100
Fax: (505) 858-1118
1-800-245-3102
www.tierrawestllc.com

PRIVILEGED AND CONFIDENTIAL



 

 

 

APPENDIX J 

 

Hydraulic Grade Line Analysis 
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Calculation Detailed Summary

Element Details

13ID Notes

Base
Calculation

Options
Label

Hydraulic Summary

Backwater
Analysis

Flow Profile Method
Actual

Uniform Flow
Velocity

Average Velocity Method

5Number of Flow Profile Steps ft0.00Minimum Structure Headloss

ft0.001
Hydraulic Grade Convergence
Test

min5.000
Minimum Time of
Concentration

Inlets

FalseNeglect Side Flow? Grate and
Curb

Active Components for
Combination Inlets In Sag

False
Neglect Gutter Cross Slope
For Side Flow?

Grate and
Curb

Active Components for
Combination Inlets on Grade

HEC-22

ft0.50
Elevations Considered Equal
Within

1.000Depressed Unsubmerged

False
Consider Non-Piped Plunging
Flow

0.950Half Bench Submerged

1.000Flat Submerged 0.150Half Bench Unsubmerged

1.000Flat Unsubmerged 0.750Full Bench Submerged

1.000Depressed Submerged 0.070Full Bench Unsubmerged

AASHTO

0.350Expansion, Ke 0.500Shaping Adjustment, Cs

0.250Contraction, Kc
1.300

Non-Piped Flow Adjustment,
Cn

Bend Angle vs. Bend Loss Curve

Bend Loss Coefficient, KbBend Angle
(degrees)

0.0000.00

0.19015.00

0.35030.00

0.47045.00

0.56060.00

0.64075.00

0.70090.00

Generic Structure Loss

Pipe with
Maximum QV

Governing Upstream Pipe
Selection Method
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Watertown, CT 06795 USA +1-203-755-1666
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Calculation Detailed Summary

Catchment Summary

Catchment
Intensity

(in/h)

Catchment CA
(acres)

Rational CTime of
Concentration

(min)

Area
(acres)

Label

Catchment
Rational Flow

(ft³/s)

Conduit Summary

Flow (Link)
(ft³/s)

Subnetwork
Outfall

Branch IDConduit ShapeConduit
Description

Label

19.19OF-12Circular Pipe
Circular Pipe -
24.0 in

CO-1

26.51OF-12Circular Pipe
Circular Pipe -
24.0 in

CO-2

46.27OF-11Circular Pipe
Circular Pipe -
36.0 in

CO-3

46.27OF-11Circular Pipe
Circular Pipe -
36.0 in

CO-4

50.60OF-11Circular Pipe
Circular Pipe -
36.0 in

CO-5

50.60OF-11Circular Pipe
Circular Pipe -
36.0 in

CO-6

50.60OF-11Circular Pipe
Circular Pipe -
18.0 in

CO-7

2.11OF-11Circular Pipe
Circular Pipe -
12.0 in

CO-8

12.99OF-11Circular Pipe
Circular Pipe -
18.0 in

CO-9

Depth (Out
Link)
(ft)

Depth (In Link)
(ft)

Hydraulic Grade
Line (Out)

(ft)

Hydraulic Grade
Line (In)

(ft)

Velocity
(Average)

(ft/s)

1.861.5817.0120.2318.38

2.271.8012.9816.9512.45

3.062.2213.1412.9313.68

3.363.0212.8113.106.55

4.053.3611.9512.817.16

4.634.0111.0311.917.16

4.804.6110.8011.014.77

1.400.6217.0618.945.90

2.271.3512.9817.0110.98

Node Summary

Flow (Total Out)
(ft³/s)

Flow (Total Surface)
(ft³/s)

Subnetwork OutfallElement TypeLabel

19.1919.19OF-1Catch BasinCB-1

26.517.32OF-1Catch BasinCB-2

46.276.77OF-1Catch BasinCB-3

50.604.33OF-1Catch BasinCB-4

2.112.11OF-1Catch BasinCB-5

12.9910.88OF-1Catch BasinCB-6

Page 2 of 327 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

5/17/2016

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.38]

Bentley Systems, Inc. Haestad Methods Solution
CenterStorm Drain Layout 5-17-16.stc



Calculation Detailed Summary

Node Summary

Flow (Total Out)
(ft³/s)

Flow (Total Surface)
(ft³/s)

Subnetwork OutfallElement TypeLabel

46.270.00OF-1ManholeMH-1

50.600.00OF-1ManholeMH-2

50.600.00OF-1ManholeMH-3

Energy Grade Line
(Out Node)

(ft)

Energy Grade Line (In
Node)
(ft)

Elevation (Invert)
(ft)

Elevation (Ground)
(ft)

21.0421.0818.6528.23

18.1817.6315.1524.80

13.9913.8210.7118.98

13.6113.479.4513.97

19.2019.2218.3220.80

17.9417.1715.6621.00

13.7713.8010.0815.65

12.7012.747.9012.73

11.3711.836.4011.23

Inlet Summary

Flow (Total
Intercepted)

(ft³/s)

Catalog InletCatalog Inlet TypeInlet TypeLabel

0.00(N/A)(N/A)(N/A)CB-1

0.00(N/A)(N/A)(N/A)CB-2

0.00(N/A)(N/A)(N/A)CB-3

0.00(N/A)(N/A)(N/A)CB-4

0.00(N/A)(N/A)(N/A)CB-5

0.00(N/A)(N/A)(N/A)CB-6

Gutter Spread
(ft)

Gutter Depth
(in)

Capture Efficiency
(Calculated)

(%)

Bypass TargetFlow (Total Bypassed)
(ft³/s)

0.00.0100.0(N/A)0.00

0.00.0100.0(N/A)0.00

0.00.0100.0(N/A)0.00

0.00.0100.0(N/A)0.00

0.00.0100.0(N/A)0.00

0.00.0100.0(N/A)0.00
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