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Purpose 

The purpose of this report is to develop a Drainage Management Plan for a 2.99 acre 

parcel of land, which is a all of Lot 2A & a portion of Lot 3A Del Norte Plaza. The 2.99 

acres of development will be for retail/restaurant and parking use within the Del Norte 

Plaza Shopping Center. 

 

Location 

The site is located near the northeast corner of the Paseo Del Norte Blvd/San Pedro Dr. 

Intersection. The site is bounded by a paved private road for the Del Norte Plaza 

Shopping Center along the east, west and south property lines and is bounded by Holly 

Ave. to the north. The site location is shown on the Zone Atlas Page, C-18-Z found in 

Exhibit A. 
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Exhibit A – Vicinity Map 
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Existing Conditions 

The site is undeveloped and rough graded with the overall surface drainage flowing 

from northeast to southeast. There are two existing drainage basins for the lot which 

essentially splits the lot in half.  

The western drainage basin (Existing Basin 1) surface flows to the southwest corner of 

the site towards an existing Single D drop inlet. The inlet conveys the collected flows via 

storm drain towards the public storm drain underneath Holly Avenue. The eastern 

drainage basin (Existing Basin 2) surface flows south towards the private roadway 

directly south of the site and flows west, making its way towards Holly Ave. and entering 

the public storm drain system. 

There is an approved drainage report for the site titled “Lot 1A Block 35 Tract A Unit B 

of North Albuquerque Acres” stamped 11-1-06 (C18/D42). The drainage report calls for 

allowing a discharge of 11.15 cfs from lots 2A & 3A to the Holly Avenue storm drain 

system. This report was approved prior to the change in the drainage ordinance.  

 

Flood Plain 

The site is located on FIRM Map 35001C0137H.  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 

 

 

 

Proposed Conditions 

The site will be built in its entirety for all paving and landscape improvements. There are 

three developed basins to the site which all send the drainage flow from northeast to 

southwest. The furthest western basin (Basin 1) includes all three buildings and the 

parking area south and east of the furthest west building.  All flows within this basin will 

be conveyed towards a landscaped pond in the southwest corner of the property with a 

raised single D inlet for discharge and first flush retention with a total discharge of 6.96 

cfs. The landscaped pond will be depressed enough to retain the first flush volume of 

this basin (1666 cubic feet) before all remaining runoff will discharge into the raised 

single D inlet.  
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The two easternmost buildings and patios will drain on the north side of the respective 

buildings via roof drain and area drain connections to a grated trench drain that will run 

along the span of the proposed sidewalk behind these buildings. The trench drain will 

daylight along the parking area west of these buildings and flow towards the landscaped 

pond with raised inlet. Capacity calculations for the trench drain can be found in 

Appendix C. 

Basin 2 consists of the paved and parking area directly south of the middle building.  All 

flows in this basin flow towards a depressed landscaped area for first flush retention 

before being conveyed through a 2 foot wide sidewalk culvert to the existing private 

road with a discharge of 1.06 cfs. The landscaped pond in this basin will be depressed 

enough to retain the first flush volume of this basin (283 cubic feet) before the remaining 

runoff discharges through the sidewalk culvert towards the private road. 

Basin 3 consists of the paved parking area directly south and east of the easternmost 

building.  All flows will flow similar to Basin 2 towards a landscaped depressed area 

onsite for first flush retention before being conveyed through a 2 foot sidewalk culvert 

towards the existing private road with a discharge of 3.13 cfs.  The landscaped pond will 

be depressed enough to retain the first flush volume of this basin (735 cubic feet) before 

the remaining runoff discharges through the sidewalk culvert towards the private road. 

All runoff from this developed site will ultimately be directed towards the storm drain 

system in Holly Avenue with a total discharge of 11.15 cfs, which is the allowable 

developed discharge rate for this site per the approved drainage report (C18/D42) for 

this subdivision. 

 

Calculations and Water Quality 

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 

sidewalk culverts, single D inlet, and trench drain can be found in Appendix C. Also 

included on the weighted E table is the first flush retention volume calculations for the 

fully developed site calculated per the City of Albuquerque drainage ordinance as 0.44” 

of the impervious area. 
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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 three drainage basins that all flow from 

northeast to southwest towards a landscaped ponding area within each respective 

basin. Basin 1 will convey the non-retained flows through an existing single D inlet 

towards the storm drain in Holly Avenue. Basins 2 and 3 will convey the non-retained 

flows through a proposed sidewalk culvert for each basin and free discharge to the 

private roadway that bounds the property. The total discharge of the proposed 

development will be 11.15 cfs which is the allowable discharge per the approved 

drainage report entitled “Lot 1A Block 35 Tract A Unit B of North Albuquerque Acres” 

stamped 11-1-06 (C18/D42). 



 

 

 

 

 

APPENDIX A: 

Drainage Basin Maps 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

APPENDIX B: 

Hydrology Calculations 
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APPENDIX C: 

Trench Drain, Inlet, and Sidewalk Culvert Capacities 



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00500 ft/ft

Normal Depth 0.88 ft

Bottom Width 1.00 ft

Results

Discharge 3.32 ft³/s

Flow Area 0.88 ft²

Wetted Perimeter 2.76 ft

Hydraulic Radius 0.32 ft

Top Width 1.00 ft

Critical Depth 0.70 ft

Critical Slope 0.00891 ft/ft

Velocity 3.77 ft/s

Velocity Head 0.22 ft

Specific Energy 1.10 ft

Froude Number 0.71

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 0.88 ft

Critical Depth 0.70 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.00891 ft/ft

Worksheet for Trench Drain Capacity

2/16/2016 8:32:06 AM

BentleySystems, Inc. Haestad Methods Solution CenterBentleyFlowMaster V8i (SELECTseries 1) [08.11.01.03]

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

Vinny
Highlight

Vinny
Highlight

Vinny
Text Box
Although the trench drain varies in height, the capacity was calculated using the minimum height (0.88 ft) as a conservative approach. The maximum discharge capacity with these parameter (3.32 cfs) is greater than the maximum discharge of the eastern buildings' roofs, patios, and rear sidewalk (2.24 cfs), therefore the trench drain capacity is OK.



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 0.50 ft

Bottom Width 2.50 ft

Results

Discharge 7.19 ft³/s

Flow Area 1.25 ft²

Wetted Perimeter 3.50 ft

Hydraulic Radius 0.36 ft

Top Width 2.50 ft

Critical Depth 0.64 ft

Critical Slope 0.00496 ft/ft

Velocity 5.75 ft/s

Velocity Head 0.51 ft

Specific Energy 1.01 ft

Froude Number 1.43

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 0.50 ft

Critical Depth 0.64 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00496 ft/ft

Worksheet for Basin 1 Curb Cut Capacities

2/16/2016 8:17:02 AM

BentleySystems, Inc. Haestad Methods Solution CenterBentleyFlowMaster V8i (SELECTseries 1) [08.11.01.03]

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

Vinny
Highlight

Vinny
Text Box
Discharge capacity of a 2.5' curb cut (7.19 cfs) is greater than the discharge of Basin 1 (6.96 cfs), therefore curb cuts within these respective basins are OK.



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 0.50 ft

Bottom Width 2.00 ft

Results

Discharge 5.50 ft³/s

Flow Area 1.00 ft²

Wetted Perimeter 3.00 ft

Hydraulic Radius 0.33 ft

Top Width 2.00 ft

Critical Depth 0.62 ft

Critical Slope 0.00549 ft/ft

Velocity 5.50 ft/s

Velocity Head 0.47 ft

Specific Energy 0.97 ft

Froude Number 1.37

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 0.50 ft

Critical Depth 0.62 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00549 ft/ft

Worksheet for Basin 2 and 3 Curb Cut Capacities

2/16/2016 8:11:21 AM

BentleySystems, Inc. Haestad Methods Solution CenterBentleyFlowMaster V8i (SELECTseries 1) [08.11.01.03]

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

Vinny
Highlight

Vinny
Text Box
Discharge capacity of a 2' curb cut (5.5 cfs) is greater than discharge of Basin 2 (1.06 cfs) and Basin 3 (3.13 cfs), therefore curb cuts within these respective basins are OK.
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