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Purpose 
 

 The purpose of this report is to provide the drainage management plan for 

redevelopment of a property for a Chili’s sit-down restaurant to be located on the 

south side of Miles Road, near the southeast corner of Gibson and University 

Boulevard in Albuquerque, New Mexico.  This plan is in accordance with the City 

of Albuquerque’s Development Process Manual, Chapter 22, Hydrology Section.   

 

Introduction  

 The subject of this report, as shown on the Exhibit A - Vicinity Map, is an 

approximately 1.9-acre property located near the westerly terminus of Miles Road. 

The property address is 1700 Miles Road SE, has a legal description of Tract A of 

Tracts A-E, Airport Center, and is zoned C-3.  The site is vacant, but currently 

developed with a building and associated parking lot formerly used as a rental car 

building. A vacation action for the Miles Road public right of way along the 

property frontage has been approved and the parcel will be re-platted to 

incorporate the vacated property. A Master Drainage Plan was prepared for this 

area by Jeff Mortensen & Associates, Inc., updated on March 4, 1997 (JMA 

Report) and is included for reference in the Appendix. 

 

Flood Plain 

 The site is not within a floodplain as shown on FIRM Map 35001C0342G.  

See Exhibit B for location of site.
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Existing Drainage Conditions 
 
 Currently the site is developed with an office building and parking lot.  The 

project site is bounded on the north by Gibson Boulevard, on the west by a 

partially developed property, on the south by a residential subdivision, and to the 

east by a parking lot.  This site is included in the JMA Report (See Appendix), an d 

analyzed as Drainage Basin C.   

The property is steeply sloped from east to west with drainage from the site 

being conveyed to Miles Road by sheet flow and a concrete rundown, which 

drains west to a series of drainage inlets at the end of the cul-de-sac. The street 

grade of Miles Road at the property frontage is approximately 5% and the parking 

lot grades within the site are approximately 8%. The JMA Report anticipated all 

developed flows from this site and upstream basins, calculated to be 20.4 cfs, to 

be conveyed to the end of the Miles Road cul-de-sac.  

  Storm runoff from the adjacent parking lot to the east (Basin DE-1 per the 

JMA Report) sheet flows into the subject property at a calculated rate of 5.0 cfs.  

An additional offsite basin, Basin F-1, is taken into account by the JMA Report and 

assumed to flow into Miles Road in the ultimate developed condition, although said 

basin remains undeveloped and flows south- away from Miles Road .  The portion 

of Miles Road which drains to the end of the cul-de-sac is designated as Basin M 

and contributes 6.0 cfs. 
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Proposed Drainage Conditions 
 

 The proposed development will consist of a 6,000 square foot restaurant 

building with 117 parking spaces and associated landscape. Surface 

improvements of Miles Road are proposed to be demolished, as are all private 

improvements within the project property. A private driveway connection is 

anticipated to be constructed in the future in conjunction with the commercial 

development proposed on the adjacent property to the west as a separate project.  

 Six onsite drainage basins are delineated on the site corresponding to the 

proposed grading configuration and impervious land treatment for the developed 

condition. The “onsite” portion of Basin M previously delineated by the JMA Report 

is accounted for by the proposed onsite basins, while the offsite portion of Basin M 

and the entirety of the other two offsite basins are accounted for. Although the 

Drainage Plan in the JMA report suggests flow from that basin being conveyed to 

Miles Road, this analysis accounts for that flow to be accepted by this 

development at two points along the easterly boundary consistent with the 

topography and parking lot improvements. All basins are analyzed under fully 

developed conditions.    

 Onsite and offsite flows from Basin M are designed to be conveyed to an 

existing curb inlet on the north side of Miles Road via curb & gutter and concrete 

rundowns. This existing curb inlet is designed to be raised in grade and modified 

to a Type D inlet, identified as Analysis Point #2 (AP#2). Surface flows calculated 

at 1.11 cfs will still be conveyed to the drainage structures end of the cul-de-sac in 

the developed condition, whereas the pre-development condition handles 20.4 cfs. 



 

A public storm drain easement will be dedicated by plat to contain flows from the 

public right of way. Surface flows from the parking lot area and landscaped areas 

are designed to be captured by private drainage facilities consisting of drainage 

inlets and storm drain pipe connecting to the existing storm drain system on the 

southerly portion of the Miles Road cul-de-sac. A small slope area on the westerly 

portion of the site will sheet flow onto the adjacent property to the west at a 

calculated rate of 0.4 cfs during the 100-yr storm event. A similar, albeit smaller, 

tributary area from the existing slope has historically drained to the adjacent site, 

however, it is impractical to divert flow from this slope area into the existing storm 

drain system due to topography.  

The grading design is configured to maintain historical drainage patterns 

and accept drainage from the adjacent property consistent with the existing 

conditions and in substantial conformance with the approved Master Drainage 

Plan as outlined in the JMA Report. Total peak flows from onsite and offsite basins 

in the proposed developed condition will not increase from the existing condition 

(20.37 vs. 20.58 cfs) due to the proposed demolition of the expansive parking lot 

and road improvements to be replaced with landscape areas meeting current 

zoning code requirements. 

 
Stormwater Control Measures 

 

 Stormwater Control Measures are incorporated in the design to the extent 

practicable and will provide management of the 90th Percentile Storm. Design 

measures include passive water harvesting in depressed parking lot islands, a 



 

vegetated gravel-lined swale along the southerly and northerly property boundary, 

and three small retention ponds. The 90th Percentile Storm was quantified per the 

Drainage Ordinance requirement of 0.44 inches and reduced by 0.1 inch to 

account for the initial impervious abstraction as listed in Table A-6 of Section 22 of 

the DPM. Detailed pond volume design tabulations are included in Appendix A. 

As noted above, the proposed use is less intense than the existing and 

there should be an improvement in stormwater quality due to the proposed design. 

An Erosion Control and Sediment Control Plan was designed in conjunction with 

the grading and drainage plan which will implement best management practices 

during construction activities and is included with this report. 

 

Summary 

 Following a detailed analysis of existing and proposed drainage conditions 

guided by DPM Section 22 – Weighted E Method, storm water discharge resulting from 

the 100-year, 6-hr storm event indicates that the proposed redevelopment and 

corresponding grading and drainage design will accommodate the proposed development, 

and correspondingly not increase run-off volumes or alter historic discharge locations. It is 

therefore recommended that this development be approved for grading and Site Plan 

Development for Building Permit based upon these findings. 
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HYDROLOGY 

 



EXISTING DRAINAGE BASINS
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Basin Area Area Area Treatment A Treatment B Treatment C Treatment D Weighted E Volume Flow Weighted E Volume Flow Weighted E Volume Flow

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

C 59,100 1.357 0.00212 0% 0 13% 0.176 16% 0.21708 71% 0.963 1.787 0.202 5.61 1.071 0.121 3.56 0.588 0.066 1.94

M 58,550 1.344 0.00210 0% 0 0% 0.000 12% 0.161295 88% 1.183 2.001 0.224 6.07 1.242 0.139 3.99 0.713 0.080 2.30

DE-1 52,950 1.216 0.00190 0% 0 14% 0.170 18% 0.218802 68% 0.827 1.754 0.178 4.96 1.044 0.106 3.13 0.567 0.057 1.68

F-1 39,550 0.908 0.00142 0% 0 0% 0.000 23% 0.208827 77% 0.699 1.892 0.143 3.94 1.151 0.087 2.55 0.643 0.049 1.43

Total 210,150 4.824 0.00754 0.747 20.58 0.453 13.24 0.252 7.34

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

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

1 39,283 0.902 0.00141 0% 0 0% 0.000 19% 0.171345 81% 0.730 1.932 0.145 3.97 1.184 0.089 2.59 0.668 0.050 1.46

2 9,360 0.215 0.00034 0% 0 0% 0.000 4% 0.008595 96% 0.206 2.080 0.037 1.00 1.307 0.023 0.66 0.764 0.014 0.39

3 18,908 0.434 0.00068 0% 0 0% 0.000 7% 0.030385 93% 0.404 2.051 0.074 1.99 1.283 0.046 1.32 0.745 0.027 0.77

4 3,508 0.081 0.00013 0% 0 0% 0.000 100% 0.080533 0% 0.000 1.130 0.008 0.25 0.520 0.003 0.14 0.150 0.001 0.05

5 3,647 0.084 0.00013 0% 0 0% 0.000 100% 0.083724 0% 0.000 1.130 0.008 0.26 0.520 0.004 0.14 0.150 0.001 0.05

6 15,094 0.347 0.00054 0% 0 0% 0.000 96% 0.33265 4% 0.014 1.170 0.034 1.11 0.553 0.016 0.61 0.176 0.005 0.23

M1 (offsite) 31,190 0.716 0.00112 0% 0 0% 0.000 43% 0.30789 57% 0.408 1.694 0.101 2.89 0.987 0.059 1.81 0.515 0.031 0.94

DE-1 52,950 1.216 0.00190 0% 0 14% 0.170 18% 0.218802 68% 0.827 1.754 0.178 4.96 1.044 0.106 3.13 0.567 0.057 1.68

F-1 39,550 0.908 0.00142 0% 0 0% 0.000 23% 0.208827 77% 0.699 1.892 0.143 3.94 1.151 0.087 2.55 0.643 0.049 1.43

Total 213,490 4.901 0.00766 0.728 20.37 0.434 12.95 0.235 7.00

Equations:

Flow = Qa * Aa + Qb * Ab + Qc * Ac + Qd * Ad

Volume = Weighted D * Total Area

Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area)

2-Year, 6-HrBasin Description

Weighted E Method
Albuquerque Chili's University & Gibson (Miles Road). - Zone #2

Pre-Development Basins

Post-Development Basins

Basin Description

10-Year, 6-Hr100-Year, 6-Hr

10-Year, 6-Hr100-Year, 6-Hr 2-Year, 6-Hr



First Flush and Pond Volume Calculations

ELEVATION AREA INCREMENT CUM VOL CUM VOL

SF VOL, CF CF AC-FT

26 8

27 100 54 54 0.0012

27.5 191 73 127 0.0029

west

ELEVATION AREA INCREMENT CUM VOL CUM VOL

SF VOL, CF CF AC-FT

25.7 50

26.7 224 137 137 0.0031

east

ELEVATION AREA INCREMENT CUM VOL CUM VOL

SF VOL, CF CF AC-FT

29.1 50

30.1 224 137 137 0.0031

ELEVATION AREA INCREMENT CUM VOL CUM VOL

SF VOL, CF CF AC-FT

25 26

26 288 157 157 0.0036

27 654 471 628 0.0144

ELEVATION AREA INCREMENT CUM VOL CUM VOL

SF VOL, CF CF AC-FT

34 217

35 313 265 265 0.0061

36 424 369 634 0.0145

Total Vol Provided= 1662 cubic feet

Ad=1.317 acres = 57368 cubic feet

Vol Req'd= 1625 cubic feet< Vol Provided, Therefore OK

North Swale Pond

Landscape Island

Landscape Island

West POND

Southeast POND 

Volume Required = Ad * (0.44in-0.1in)



 

 

APPENDIX B 

HYDRAULIC CALCULATIONS 
 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.033

Channel Slope 0.01500 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Discharge 8.93 ft³/s

Results

Normal Depth 0.96 ft

Flow Area 2.74 ft²

Wetted Perimeter 6.05 ft

Hydraulic Radius 0.45 ft

Top Width 5.74 ft

Critical Depth 0.89 ft

Critical Slope 0.02232 ft/ft

Velocity 3.26 ft/s

Velocity Head 0.16 ft

Specific Energy 1.12 ft

Froude Number 0.83

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 0.96 ft

Critical Depth 0.89 ft

Channel Slope 0.01500 ft/ft

Critical Slope 0.02232 ft/ft

Worksheet for Triangular Channel - South Rock Swale AP#1

12/30/2014 1:49:42 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
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.04000 ft/ft

Bottom Width 2.00 ft

Discharge 8.82 ft³/s

Results

Normal Depth 0.43 ft

Flow Area 0.86 ft²

Wetted Perimeter 2.86 ft

Hydraulic Radius 0.30 ft

Top Width 2.00 ft

Critical Depth 0.85 ft

Critical Slope 0.00590 ft/ft

Velocity 10.25 ft/s

Velocity Head 1.63 ft

Specific Energy 2.06 ft

Froude Number 2.76

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 0.43 ft

Critical Depth 0.85 ft

Channel Slope 0.04000 ft/ft

Critical Slope 0.00590 ft/ft

Worksheet for Rectangular Channel - 2' wide AP#2
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CAPACITY OF SINGLE ‘C’ STORM DI @ BASIN 2 

 
Capacity of the grate: 
 
L = 47.375" - 2(6" ends) - 14(½” middle bars) 

= 28.375" 
= 2.365' 

 
W = 30" - 13(½” middle bars) 

= 23.5" 
= 1.958' 

 
Area = 2.365' x 1.958' 

= 4.63 ft2 
 
Effective Area  = 4.63 – 4.63 (0.5 clogging factor) 

 = 2.3 ft2 at the grate 

 

Orifice Equation 
Q = CA sqrt(2gH) 
Q = 0.6*2.3*sqrt(2*32.2*0.67) 
Q = 9.06 cfs 
 
Capacity of the throat: 
 

L = 47-⅜”   

= 3.948' 
 

Weir Equation 
Q = CLH^(3/2) 
Q = 2.95 * 3.948 * 0.67^(3/2) 
Q = 6.39 cfs 
 
Total Capacity: 
 
Q = 9.06grate + 6.39throat 
Q = 15.45 cfs 
 
Q (CAPACITY)=15.45 CFS > Q (REQUIRED)=1.0 CFS, THEREFORE OK. 
 
    
  

 



 

SINGLE ‘D’ TYPE STORM DRAIN INLET @ AP#1 

 
 
SINGLE ‘D’: 
 
Area at the grate: 
 
L = 38.375" - 7 (1/2" middle bars)  

= 34.875" 
= 2.906' 

 
W = 25.5" - 13 (1/2 middle bars) 

= 19" 
= 1.583' 

 
Area  = 1.583' x 2.906' 

= 4.601 ft2 
 
Effective Area = 4.601 - 0.5 (4.601)  

= 2.30  ft2  
 
Effective Area = 2.30 ft2 

 

Orifice Equation 
Q = CA sqrt(2gH) 
Q = 0.6*2.3*sqrt(2*32.2*1.0) 
Q = 11.07 cfs 

 

Q (CAPACITY)=8.93  CFS > Q (REQUIRED)=2.83 CFS, THEREFORE OK.



 

SINGLE ‘D’ TYPE STORM DRAIN INLET @ AP#2 

 
 
SINGLE ‘D’: 
 
Area at the grate: 
 
L = 38.375" - 7 (1/2" middle bars)  

= 34.875" 
= 2.906' 

 
W = 25.5" - 13 (1/2 middle bars) 

= 19" 
= 1.583' 

 
Area  = 1.583' x 2.906' 

= 4.601 ft2 
 
Effective Area = 4.601 - 0.5 (4.601)  

= 2.30  ft2  
 
Effective Area = 2.30 ft2 

 

Orifice Equation 
Q = CA sqrt(2gH) 
Q = 0.6*2.3*sqrt(2*32.2*1.0) 
Q = 11.07 cfs 

 

Q (CAPACITY)=11.07  CFS > Q (REQUIRED)=8.82 CFS,  THEREFORE OK. 

 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 18 in

Discharge 10.18 ft³/s

Results

Normal Depth 1.19 ft

Flow Area 1.50 ft²

Wetted Perimeter 3.30 ft

Hydraulic Radius 0.46 ft

Top Width 1.22 ft

Critical Depth 1.23 ft

Percent Full 79.3 %

Critical Slope 0.00940 ft/ft

Velocity 6.77 ft/s

Velocity Head 0.71 ft

Specific Energy 1.90 ft

Froude Number 1.07

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00939 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 79.31 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - 18in, Capacity @1% slope
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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 6 in

Discharge 0.25 ft³/s

Results

Normal Depth 0.20 ft

Flow Area 0.07 ft²

Wetted Perimeter 0.69 ft

Hydraulic Radius 0.11 ft

Top Width 0.49 ft

Critical Depth 0.25 ft

Percent Full 40.3 %

Critical Slope 0.00459 ft/ft

Velocity 3.37 ft/s

Velocity Head 0.18 ft

Specific Energy 0.38 ft

Froude Number 1.53

Maximum Discharge 0.78 ft³/s

Discharge Full 0.73 ft³/s

Slope Full 0.00117 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 40.34 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - 6in PVC capacity
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APPENDIX C 

Master Drainage Plan by Plan Jeff Mortensen & 
Associates, Inc., dated 03/04/97 (JMA Report) 
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