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NM 87103 
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December 18, 2018 
 
 
Sara Lavy, PE  
Parametrix  
9600 San Mateo Blvd. NE 
Albuquerque, NM, 87113 
 
 
RE: Alameda Blvd & Barstow St. 
 Drainage Report  
 Engineer’s Stamp Date: 12/18/18 
 Hydrology File: C20D080 
   
 
Dear Ms. Lavy:  
 
Based upon the information provided in your submittal received 11/27/2018 and AMAFCA’s 
approval email on 12/18/18, the Drainage Report is approved for DRC Work Order. 
 
If you have any questions, please contact me at 924-3995 or rbrissette@cabq.gov .   
 
 
Sincerely,     

 

Renée C. Brissette, P.E. CFM 
Senior Engineer, Hydrology 
Planning Department 
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TECHNICAL MEMORANDUM (CONTINUED) 

 

City of Albuquerque  564-4354-015, Task 9

Drainage Analysis 2 November 13, 2018

 

Existing Conditions 

Alameda Boulevard drains from the east towards the west.  Barstow Street has a high point just north of the 

Alameda intersection.  North of Alameda, Barstow drains north to the existing La Cueva Channel.  Barstow south 

of Alameda drains south towards to the North Domingo Baca Arroyo.  Both channels are maintained and operated 

by AMAFCA.  The undeveloped property located at the southeast corner of Barstow and Alameda drains to the 

southwest and does not impact Alameda.  The undeveloped property drainage enters Barstow and flows south.   

Existing Drainage Reports 

Existing drainage reports reviewed for the project are listed below: 

• North Albuquerque Acres Drainage Master Plan (NAADMP) 

This Master Plan was prepared by RTI for the City of Albuquerque in 1998.  The Master Plan provides a 

coherent plan for future development and improvements within the plan area.  The current project lies 

within Basins 924.4 and 111.3 of the Master Plan.  The southern portion of Barstow lies within Basin 

924.4 and Alameda and the northern portion of Barstow lie within Basin 111.3.  In addition, the Master 

Plan designed future storm drains.  A 30” storm drain is shown in Barstow, extending from the La Cueva 

Arroyo to Alameda with an outflow to the La Cueva Arroyo. 

 

• Hope Plaza Subdivision (C20-D64) 

Correspondence between the City of Albuquerque Hydrology Department and the Project Engineer 

indicate that 14.51 cfs is discharged from the site to Alameda.   

 

• Pica La Cueva Subdivision (C20-D15) 

This residential subdivision is located at the northeast corner of Alameda and Barstow.  Flows from the 

subdivision flow to the adjacent streets, are picked up by an existing 24” storm drain in Barstow which 

outflows to the La Cueva Arroyo located north of the project.  The subdivision flows do not impact 

Alameda.  

 

• Rich Court Subdivision (C20-D44) 

This residential subdivision is located north of Alameda between Barstow and Ventura Street.  Flows from 

the site drain to Rich Court and then north to a small drainage channel that discharges 9 cfs to Estrada 

Court.  These flows combine with the Estrada Court flows and drain west in Oakland Avenue to Barstow 

Street.  Flows from this subdivision do not enter Alameda Boulevard.  

 

• Estrada Court (C20-D42) 

This residential subdivision is located at the east end of Oakland along Estrada Court cul-de-sac.  

Developed flows of 5.86 cfs free discharge from the site to Oakland and eventually to Barstow and the La 

Cueva Channel. 

 

• Oakland Meadows (C20-D43) 

This residential subdivision is located at the northeast corner of Barstow and Oakland.  Flows from the 

site drain in several directions:  4.75 cfs drains south to Oakland, 3.64 cfs drains through west through 

yard walls to Barstow, and another 3.77 cfs is picked up by a storm drain at the end of the cul-de-sac and 

ties to the existing storm drain in Barstow. 
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City of Albuquerque  564-4354-015, Task 9
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• Oakland Meadows (C20-D53) 

This residential subdivision is located just east of Oakland Meadows.  The flows from this subdivision drain 

north to the La Cueva Channel and do not impact Oakland Avenue.  

 

FIRM Map 

The site is located on FIRM Map 35001C0141G as shown in the appendix.  The map shows that the corridor does 

not lie within any 100-year flood plains. 

Drainage Calculations and Criteria 

The drainage calculations are based on the requirements of Chapter 22 of the City of Albuquerque Development 

Process Manual, Volume II.  The site lies within precipitation Zone 3 of Bernalillo County and the Weighted E 

method was used to calculate the existing and proposed runoff rates for Alameda and Barstow for the 10-year, 6-

hour storm and the 100-year, 6-hour storm.   

Basin Analysis  

The existing drainage basins are shown on Figure 2.  There are seven drainage basins within this project corridor.  

There are two offsite basins that impact Alameda (OS-1 and OS-2), one offsite basin that affects Barstow (OS-3), 

and there are two Alameda basins for the north and south sides of the roadway (Basins 1 and 2).  There are two 

Barstow basins for the east side of the roadway. Basin 3 consists of the east side of the street between Alameda 

and Oakland Avenue and Basin 4 consists of the east side between Oakland and the La Cueva Channel.  See Table 

1 below for basin sizes and flow information. 

Table 1. Basin Flows 

Basin Location Size (acres) 10-year Flow (cfs) 100-year Flow (cfs) 

1 Alameda – North 1.86 5.91 8.90 

2 Alameda - South 1.84 5.82 8.77 

3 Barstow – North of 

Alameda 

0.32 1.02 1.54 

4 Barstow – North of 

Oakland Avenue 

0.24 0.76 1.14 

OS-1 Residential lots on north 

side of Alameda 

1.58 

 

2.83 5.14 

OS-2 Hope Plaza located on 

south side of Alameda 

1.56 9.72 14.51 

OS-3 Undeveloped lot at 

southeast corner of 

Alameda and Barstow 

2.88 8.50 13.07 
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Basin OS-3 consists of the undeveloped property at the southeast corner of Alameda and Barstow.  The 

developed flows for this basin are assumed to drain north for a more conservative design.  However, those flows 

are programmed to drain south in the NAADMP and every effort should be made to ensure the flows from OS-3 

follow the approved master plan. 

All the basin flows except for OS-2 were estimated using the Weighted E method.  Basin OS-2 is part of the Hope 

Plaza Subdivision.  No drainage report was found for this development although a letter was discovered that 

mentions that the 100-year flow from OS-2 is 14.51 cfs.  No information regarding the 10-year flow rate was 

found so it was estimated to be 67% of the 100-year flow rate based on the ratio of the 100-year to 10-year flows 

of the other nearby basins. 

Street Capacity 

The DPM states that arterials are required to have one driving lane free of flowing or standing water in each 

traffic direction during the 10-year storm.  Alameda Boulevard is classified as a Principal Arterial and therefore 

should meet this criterion.  Barstow Street is classified as a Collector and is not required to meet the one lane dry 

requirement.  Figure 1 shows five analysis point locations where the street capacity was analyzed.  Table 2 

summarizes the analysis. 

Analysis Point 1 is the total flow on the north side of Alameda of 14.04 cfs during the 100-year storm.  This 

includes flows from the north side of Alameda and the two residential lots (Basin OS-1).  The north side of 

Alameda has capacity for the 100-year flows at AP-1 with a maximum depth of flow of 0.43 feet.  During the 10-

year storm this portion of the street meets the one-lane dry requirement.   

Analysis Point 2 is the south side of Alameda and consists of the flows from the south side of Alameda and Basin 

OS-2.  This side of Alameda has more flow than the north side due to the Hope Plaza flows (OS-2).  The street has 

capacity for the 100-year flows with a depth of 0.50 feet but will exceed the one lane dry requirement in the 

future two eastbound lanes configuration.  However, currently the south side of Alameda is not being developed.  

The south side will remain one lane with no curb and gutter until the undeveloped property located at the 

southeast corner is developed.  The developer will be responsible for constructing the additional lane, curb and 

gutter, and sidewalk along the south side of Alameda.  In the interim condition, storm water drains to an adjacent 

earth ditch and then west towards Barstow.   

The flows from AP-1 need to drain north to the La Cueva Channel for compliance with the NAADMP.  However, 

the high point on Barstow is just north of the Alameda intersection making this currently impossible.  Storm drain 

would need to be extended to Alameda to capture these flows.  An alternate option is to remove and repave 

approximately 100 feet of pavement on Barstow just north of Alameda to remove the current high point, which 

would improve the drainage and allow the Alameda flows to drain north.    
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Table 2. Street Capacity Summary 

Analysis 

Point 

Location 100-year 

Flow (cfs) 

Depth 

(feet) 

10-year 

Flow (cfs) 

Meets 10-year 1-Lane 

Dry Requirement Y/N 

AP-1 Alameda – North 14.04 0.43 8.74 Yes 

AP-2 Alameda – South 23.28 0.50 15.54 No 

AP-3 Barstow – South of Oakland 

Avenue 

15.58 0.57 N/A N/A 

AP-4 Barstow – North of Oakland 

Avenue 

27.90 0.69 N/A N/A 

AP-5 Barstow – End of Street 19.40 0.61 N/A N/A 

 

Storm Drain 

The NAADMP shows a proposed 30” storm drain in Barstow, north of Alameda, draining to the La Cueva Arroyo.  

As-builts show that the existing storm drain constructed in Barstow is a 24” RCP.  The storm drain begins on 

Barstow just south of Oakland and extends north to the La Cueva Channel where it outflows.  As-builts indicate 

that 31.01 cfs outflows from the storm drain to the La Cueva Channel.  Hydraflow’s Storm Sewer analysis program 

was used to perform an analysis of the mainline storm drain in Barstow to check the system’s capacity.  The 

analysis shows that the existing storm drain system is functioning adequately but does not have capacity for 

additional flows.    

Analysis Points 3, 4, and 5 on Figure 2 show the flows in Barstow at various points both before and after the 

existing storm drain inlets reduce the street flows.  The flows in the existing storm drain are taken from the 

provided as-builts for the storm drain.    

This project will reconstruct and extend the existing storm drain in Barstow.  The storm drain will be extended to 

Alameda to collect flows from the north side of Alameda.  A stub will be constructed that can be extended in the 

future to collect flows from the south side of Alameda.  In addition, the new system will be sized to collect the 

flows from the south side of Alameda although that portion will not be constructed at this time.  The existing 

storm drain pipes in Barstow do not have capacity for the additional flows so the existing storm drain, beginning 

at Oakland, will be removed and reconstructed with larger pipe sizes.  This will also necessitate reconstructing the 

outflow to the La Cueva Channel.  Initial conversations with AMAFCA indicate that reconstruction of the outflow 

structure is acceptable to AMAFCA.  The outflow structure will require AMAFCA approval and must meet AMAFCA 

standards. 
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Summary  

The existing streets and proposed storm drain will have capacity for the flows from this roadway project.  The 

south side of Alameda does not meet the one-lane dry criterion for the future conditions.  However, the current 

configuration of Alameda with one-lane, no curb and gutter, and an adjacent drainage ditch keeps flows off the 

roadway and does not have drainage concerns.  The existing storm drain in Barstow has capacity for the current 

flows.  However, the existing storm drain does not have capacity for the entire proposed developed flows without 

additional storm drain.   

 

Recommendations  

• Ensure existing drainage swale along south side of Alameda continues to drain east. 

• Construct rip-rap lined drainage swale on east side of Barstow south of Alameda to convey flows from 

undeveloped lot south and prevent them from affecting the new roadway improvements. 

• Provide curb cuts in new curb on north side of Alameda to allow roadway flows to enter seeded bioswale 

area between the new curb and new sidewalk.  

• Remove and reconstruct the existing storm drain in Barstow to provide capacity for the proposed flows in 

Alameda.  The existing laterals in Barstow from the existing drop inlets may need to be reconstructed to 

connect to the new system.  The existing drop inlets should be able to remain in place.   

 





APPENDIX A Hydrology 

  



Weighted E Method

100-Year 10-Year

Basin Area Area Treatment A Treatment B Treatment C Treatment D Weighted E Volume Flow Weighted E Volume Flow

(sf) (acres) % (acres) % (acres) % (acres) % (acres) (ac-ft) (ac-ft) cfs (ac-ft) (ac-ft) cfs

1 81,160               1.86 0% 0 10% 0.19 0% 0.00 90% 1.68 2.216 0.344 8.90 1.386 0.215 5.91

2 79,993               1.84 0% 0 10% 0.18 0% 0.00 90% 1.65 2.216 0.339 8.77 1.386 0.212 5.82

3 13,998               0.32 0% 0 10% 0.03 0% 0.00 90% 0.29 2.216 0.059 1.54 1.386 0.037 1.02

4 10,434               0.24 0% 0 10% 0.02 0% 0.00 90% 0.22 2.216 0.044 1.14 1.386 0.028 0.76

OS-1 68,750               1.58 0% 0 60% 0.95 20% 0.32 20% 0.32 1.282 0.169 5.14 0.640 0.084 2.83

OS-3 125,515             2.88 0% 0 20% 0.58 0% 0.00 80% 2.31 2.072 0.498 13.07 1.272 0.305 8.50

Equations:

Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area) Zone 3 100-Year 10 - Year Zone 3 100-Year 10 - Year

Ea 0.66 0.19 Qa 1.87 0.58

Volume = Weighted D * Total Area Eb 0.92 0.36 Qb 2.60 1.19

Ec 1.29 0.62 Qc 3.45 2.00

Flow = Qa * Aa + Qb * Ab + Qc * Ac + Qd * Ad Ed 2.36 1.50 Qd 5.02 3.39

Excess Precipitation, E (inches) Peak Discharge (cfs/acre)



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus

DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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APPENDIX B Street Hydraulics 

  



Street Capacity Summary

Analysis Street Street Slope

Half Street 

Width Curb Height Basins Contributing 100-Year Flow 10-Year Flow Depth of Flow Velocity D*V Capacity

Point (%) (ft) (inches) to Street (cfs) (cfs) (inches) (fps) (<6.5) (cfs)

AP-1 Alameda 3.00 26 8 1, OS-1 14.04 8.74 0.43 4.67 2.01 19.76

AP-2 Alameda 3.00 26 8 2, OS-2 23.28 15.54 0.50 5.30 2.65 19.76

AP-3 Barstow 0.70 28 8 1, 3, OS-1 15.58 0.57 2.77 1.58 27.9

AP-4 Barstow 0.70 28 8

1, 3, 4, OS-1, Oakland Flows, Oakland 

Meadows Flows *27.90 0.69 3.22 2.22 27.90

AP-5 Barstow 0.70 28 8

1, 3, 4, OS-1, Oakland Flows, Oakland 

Meadows Flows 19.40 0.59 2.87 1.69 27.9

AP-8 Oakland 3.00 20 8

Rich Court, Estrada Court, Oakland 

Court, Pico La Cueva, Oakland Meadows **25.5 0.53 5.57 2.95 25.5

Calculations for AP-4

15.58 Flows at AP- 3

7.4 Subtract SD Inlet

27.07 Add Oakland Ave. flows (North and South)

1.14 Add Barstow Basin

3.64 Add Oakland Flows from Oakland Meadows

40.03 Total at AP-4 

*Max half street capacity is 27.90, 12.13 cfs (40.03-27.90) will overflow crown to west side of Barstow

Calculations for AP-5

27.90 Flows at AP- 4

8.50 Subtract SD Inlet

19.40 Total at AP-5 

Calculations for AP-7

9.0 Rich Court

5.86 Estrada Court

14.86 Total at AP-7

Calculations for AP-8

14.86 Flows at AP- 7

6.5 Oakland Court

21.36 Total at AP-8

Calculations for AP-9

21.36 Flows at AP-8

17.96 Pico La Cueva

4.75 Oakland Meadows

44.07 Total at AP-9

*Max half street capacity is 25.50, 18.57 cfs (44.07-25.5) will overflow crown to north side of Oakland







































 

APPENDIX C Storm Drain Calculations 
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APPENDIX D As-builts and Report Excerpts 
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