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Introduction: 

The purpose of this drainage report is to present a drainage solution for the proposed storage facility 

development consisting of four buildings and associated parking facility. This report accompanies the 

request for approval of the Grading and Drainage Plan for Site Development Plan for Building Permit. 

This site in its entirety was previously analyzed by the Drainage Report for SAD 219 (see Appendix C) and 

falls within Drainage Basin H11-3 which was designated to discharge all developed flows from the site to 

the existing 14’ x 14’ CBC with a storm drain connection.  This report will demonstrate the storm drain 

system in Atrisco Drive has sufficient capacity to accommodate the developed flows as indicated on the 

proposed grading and drainage plan.  

 

Project Location Map: 

The 5.18-acre site is comprised of an undeveloped parcel (recently consolidated from four lots) located 

at the southwest corner of Miami Street and Atrisco Drive, NW. 

 

 

 



Pre-Developed  Conditions: 

The site is bound on the north by the Miami Street public roadway improvements and an existing retail 

facility, on the east by Atrisco Drive, on the south by Interstate 40, and on the west by the off-ramp from 

I-40 to Coors Boulevard. Site terrain is gently sloping and generally drains by sheet flow from northeast 

to southwest onto the I-40 off-ramp. There is an existing 54-inch storm drain within Atrisco Drive 

(Atrisco Drain) and a 14’X14’ concrete box culvert (CBC) with the public right-of-way along the westerly 

property boundary. The 54-inch Atrisco Drain connects to the 14’X14’ CBC just south of the Atrisco Drive 

southerly terminus, where it continues toward the east to discharge into the Rio Grande.   

Existing conditions, analyzed as a single basin with a runoff rate of 15.27 cfs, generally sheet flow from 

northeast to southwest discharging onto the Coors Boulevard off-ramp from I-40.  No offsite runoff 

enters the site. The site is located outside any mapped 100-year floodplain, as indicated on FEMA FIRM 

Map 35001C0327H. 

 

 

  



Post-Developed Conditions: 

The proposed grading scheme directs storm runoff toward the east by means of surface sheet flow to 

the extent possible into two water quality retention ponds which then discharge into the existing storm 

drain system in Atrisco Drive (Atrisco Drain). An onsite private storm drain system will also be employed 

to capture drainage from areas where sheet flow is impractical. A slope area (Basin C) along the westerly 

property boundary will flow onto the adjacent slope toward the west, although the flows expected are 

miniscule (0.27 cfs) especially when compared to the historic flow of 15.27 cfs which were historically 

conveyed to this area. The onsite storm drain system capacity calculations were performed using 

FlowMaster and are included in Appendix B. Storm drain lateral connections into the Atrisco Drain will 

require construction of a new storm drain manhole for the north basin, and connection into an existing 

manhole in Atrisco Drive for the south basin. 

A downstream capacity analysis of the Atrisco Drain was performed by modeling the existing system 

using StormCAD to assess the system capacity. As a conservative measure, the attenuation effect of the 

retention ponds was unaccounted for in the analysis. The model was developed using as-built drawing 

information (included in Appendix C) for the existing system and includes the proposed lateral storm 

drain connections from the retention ponds.  As a matter of clarity, all elevations in the StormCAD 

model reflect the NGVD 29 Datum, including those of the proposed storm drain lateral connections. 

Adjusting for the difference between NGVD 29/NAVD88 Datum (approximately 2.80’), the HGL at 100-

year peak flows is expected to be 5087.74’ at the north lateral, and 5091.24’ at the south lateral, both of 

which are below the retention bond bottom elevations of 5091.00’ and 5092.50’, respectively. The 

results indicate the Atrisco Drain has sufficient capacity to accommodate the developed flows from the 

site without detention ponds. 

Water Quality Management 

Low Impact Development strategies are implemented in the grading and drainage design by 

incorporating gravel-lined swales, retention ponds, and CMP risers outfitted with trash racks prior to 

releasing flows from developed impervious areas. The majority of the surface drainage is conveyed to 

the retention ponds through gravel-lined swales which act to capture sediment and other debris before 

reaching the retention ponds.  Retention volume is achieved within the ponds and controlled by the 

crest elevation of the corresponding CMP risers which are sized to convey the 100-year storm at the 

maximum water surface elevations indicated on the grading and drainage plan.  Calculations for 

required retention volumes, pond volumes, and CMP riser headwater elevations are included in 

Appendix A. 

Conclusion: 

This Drainage Management Plan provides for grading and drainage elements which are capable of safely 

conveying the 100-year, 6-hour storm and which meet the DPM requirements. With this submittal we 

request Drainage Report and Grading Plan approvals for the Site Development Plan for Building Permit 

application. 



 

APPENDIX A 
 

On-Site Hydrology and Hydraulics 
Excerpt for Reference 

 
  



This table is based on the DPM Section 22.2, Zone: 1

BASIN Area Area Land Treatment Percentages Q(100) Q(100) V(100) V(100)
(SQ. FT) (AC.) A B C D (cfs/ac.) (CFS) (inches) (CF)

EXISTING CONDITIONS

EX 231788 5.32 0.0% 0.0% 100.0% 0.0% 2.87 15.27 0.99 19123

TOTAL 5.32 15.27 0.99 19123

BASIN Area Area Land Treatment Percentages Q(100) Q(100) V(100) V(100)
(SQ. FT) (AC.) A B C D (cfs/ac.) (CFS) (inches) (CF)

PROPOSED CONDITIONS

A1 12557 0.29 0.0% 0.0% 0.0% 100.0% 4.37 1.26 1.97 2061

A2 8128 0.19 0.0% 0.0% 2.0% 98.0% 4.34 0.81 1.95 1321

A3 3457 0.08 0.0% 0.0% 13.0% 87.0% 4.18 0.33 1.84 531

A4 530 0.01 0.0% 0.0% 0.0% 100.0% 4.37 0.05 1.97 87

A5 60973 1.40 0.0% 0.0% 28.0% 72.0% 3.95 5.53 1.70 8615

TOTAL 1.97 7.98 1.97 12616

BASIN Area Area Land Treatment Percentages Q(100) Q(100) V(100) V(100)
(SQ. FT) (AC.) A B C D (cfs/ac.) (CFS) (inches) (CF)

PROPOSED CONDITIONS

B1 14177 0.33 0.0% 0.0% 4.0% 96.0% 4.31 1.40 1.93 2281

B2 13057 0.30 0.0% 0.0% 0.0% 100.0% 4.37 1.31 1.97 2144

B3 10227 0.23 0.0% 0.0% 0.0% 100.0% 4.37 1.03 1.97 1679

B4 69786 1.60 0.0% 0.0% 0.0% 100.0% 4.37 7.00 1.97 11457

B5 34751 0.80 0.0% 0.0% 76.0% 24.0% 3.23 2.58 1.23 3548

TOTAL 3.26 13.32 1.93 21108

BASIN Area Area Land Treatment Percentages Q(100) Q(100) V(100) V(100)
(SQ. FT) (AC.) A B C D (cfs/ac.) (CFS) (inches) (CF)

PROPOSED CONDITIONS

C 4145 0.10 0.0% 0.0% 100.0% 0.0% 2.87 0.27 0.99 342

TOTAL 0.10 0.27 0.99 342

U-HAUL AT WEST BLUFF

Existing Conditions Basin Data Table

Proposed Conditions Basin Data Tables

 00179\CDP\HYDRP\00179BASINS.XLS
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FIRST FLUSH RETENTION VOLUME CALCULATIONS

NORTH POND (A) RETENTION VOLUME CALCULATIONS

ELEVATION 

(ft)
AREA (sf)

VOLUME 

(cf)

CUMULATIVE 

VOLUME (cf)

5091 707 0 0

5092 757 732 732

5093 809 783 1515

5094* 853 831 2346

VOLUME PROVIDED: 2346

VOLUME REQUIRED:

IMPERVIOUS AREA (Ai): 67,236      sf

VOLUME REQ'd= Ai(0.44-0.1)/12= 1,905

OK

*CMP RISER ELEVATION

SOUTH POND (B) RETENTION VOLUME CALCULATIONS

ELEVATION 

(ft)
AREA (sf)

VOLUME 

(cf)

CUMULATIVE 

VOLUME (cf)

5092.5 2447 0 0

5093.5 4155 3301 3301

5094* 5171 2331.5 5633

VOLUME PROVIDED: 5633

VOLUME REQUIRED:

IMPERVIOUS AREA (Ai): 120,893    sf

VOLUME REQ'd= Ai(0.44-0.1)/12= 3,425

OK

*CMP RISER ELEVATION



Water  Quality CMP Riser-Orifice Calculations 

ONSITE POND A (NORTH POIND) HEADWATER CALCULATION

Orifice Equation (Solved for H)

C = 0.6

Diameter (in) 18

Area (ft^2)= 1.767

g = 32.2

Q (CFS)= 7.98 (FROM AP #100)

H (Ft) = 0.88

CALCULATE MAXIMUM WATER SURFACE ELEVATION (WSE)

WSE= [RISER ELEVATION]+ [HEADWATER]

Riser Elavation: 5094.0

MAX WSE= 5094.9

ONSITE POND B (SOUT POIND) HEADWATER CALCULATION

Orifice Equation (Solved for H)

C = 0.6

Diameter (in) 30

Area (ft^2)= 4.909

g = 32.2

Q (CFS)= 13.32 (FROM AP #200)

H (Ft) = 0.32

CALCULATE MAXIMUM WATER SURFACE ELEVATION (WSE)

WSE= [RISER ELEVATION]+ [HEADWATER]

Riser Elavation: 5094.0

MAX WSE= 5094.3



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01000 ft/ft

Diameter 12 in

Discharge 2.45 ft³/s

Results

Normal Depth 0.52 ft

Flow Area 0.41 ft²

Wetted Perimeter 1.60 ft

Hydraulic Radius 0.26 ft

Top Width 1.00 ft

Critical Depth 0.67 ft

Percent Full 51.7 %

Critical Slope 0.00448 ft/ft

Velocity 5.98 ft/s

Velocity Head 0.56 ft

Specific Energy 1.07 ft

Froude Number 1.65

Maximum Discharge 4.98 ft³/s

Discharge Full 4.63 ft³/s

Slope Full 0.00280 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 51.70 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - A Outlet

12/3/2016 11:24:17 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



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01000 ft/ft

Diameter 12 in

Discharge 3.74 ft³/s

Results

Normal Depth 0.68 ft

Flow Area 0.57 ft²

Wetted Perimeter 1.94 ft

Hydraulic Radius 0.29 ft

Top Width 0.93 ft

Critical Depth 0.82 ft

Percent Full 68.1 %

Critical Slope 0.00647 ft/ft

Velocity 6.56 ft/s

Velocity Head 0.67 ft

Specific Energy 1.35 ft

Froude Number 1.48

Maximum Discharge 4.98 ft³/s

Discharge Full 4.63 ft³/s

Slope Full 0.00652 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 68.11 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - B Outlet

12/3/2016 11:22:16 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.00500 ft/ft

Diameter 12 in

Discharge 2.71 ft³/s

Results

Normal Depth 0.69 ft

Flow Area 0.58 ft²

Wetted Perimeter 1.97 ft

Hydraulic Radius 0.30 ft

Top Width 0.92 ft

Critical Depth 0.71 ft

Percent Full 69.4 %

Critical Slope 0.00478 ft/ft

Velocity 4.66 ft/s

Velocity Head 0.34 ft

Specific Energy 1.03 ft

Froude Number 1.03

Maximum Discharge 3.52 ft³/s

Discharge Full 3.27 ft³/s

Slope Full 0.00342 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 69.40 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - PB2

12/3/2016 11:26:02 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.041

Channel Slope 0.01000 ft/ft

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

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

Discharge 5.53 ft³/s

Results

Normal Depth 0.94 ft

Flow Area 2.62 ft²

Wetted Perimeter 5.91 ft

Hydraulic Radius 0.44 ft

Top Width 5.61 ft

Critical Depth 0.73 ft

Critical Slope 0.03672 ft/ft

Velocity 2.11 ft/s

Velocity Head 0.07 ft

Specific Energy 1.00 ft

Froude Number 0.54

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 0.94 ft

Critical Depth 0.73 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.03672 ft/ft

Worksheet for Triangular Channel - A5

12/3/2016 11:23:23 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.041

Channel Slope 0.01000 ft/ft

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

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

Discharge 7.00 ft³/s

Results

Normal Depth 1.02 ft

Flow Area 3.13 ft²

Wetted Perimeter 6.46 ft

Hydraulic Radius 0.48 ft

Top Width 6.13 ft

Critical Depth 0.81 ft

Critical Slope 0.03559 ft/ft

Velocity 2.24 ft/s

Velocity Head 0.08 ft

Specific Energy 1.10 ft

Froude Number 0.55

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 1.02 ft

Critical Depth 0.81 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.03559 ft/ft

Worksheet for Triangular Channel - B4

12/3/2016 11:21:27 AM
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APPENDIX B 
 

Off-Site Hydraulics Capacity Analysis 
Atrisco Drain 

 

  



Scenario:  Base

CO-2CO-3
CO-4

CO-7

CO-8

OF-1 MH-6-PR

MH-28

MH-27

MH-26

CB-5-PR
CB-4-PR

CB-2

MH #25

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

12/4/2016

Bentley StormCAD V8i (SELECTseries 2)
[08.11.02.38]Bentley Systems, Inc.  Haestad Methods Solution Center2016061 Atrisco Storm proposed.stc



Scenario: Base
Current Time Step: 0.000Hr
Conduit FlexTable: Combined Pipe/Node Report

Z:\2016\2016061 U-Haul West Bluff\Working Documents\2016061 Atrisco Storm proposed.stc

Label Start Node Stop Node
Length 
(Unified) 

(ft)

Capacity 
(Full 
Flow) 
(ft³/s)

Flow 
(Link) 
(ft³/s)

Velocity 
(Average) 

(ft/s)

Slope 
(ft/ft)

Hydraulic 
Grade 
Line (In) 

(ft)

Hydraulic 
Grade 

Line (Out) 
(ft)

Invert 
(Downstream) 

(ft)

Invert 
(Upstream) 

(ft)

CO-10-PR CB-5-PR MH-28 50.0 10.50 13.32 7.54 0.010 88.44 87.56 86.20 86.70
CO-9-PR CB-4-PR MH-6-PR 30.0 10.50 7.98 4.52 0.010 84.94 84.77 82.90 83.20
CO-5 CB-2 MH-26 31.0 112.45 60.00 36.38 0.247 91.65 84.74 82.00 89.66
CO-8 MH-6-PR MH-26 40.0 115.80 55.98 9.14 0.007 84.75 84.74 81.36 81.62
CO-7 MH #25 MH-6-PR 201.9 98.52 48.00 7.79 0.005 84.73 84.77 81.62 82.57
CO-4 MH-28 OF-1 124.0 259.49 129.30 36.68 0.151 82.12 66.00 60.39 79.16
CO-3 MH-27 MH-28 227.0 131.16 115.98 9.31 0.004 83.46 82.38 79.16 80.17
CO-2 MH-26 MH-27 273.0 129.83 115.98 9.23 0.004 84.68 83.53 80.17 81.36

Page 1 of 1

12/4/2016file:///C:/Users/Joel/AppData/Local/Temp/Bentley/StormCAD/mebssifr.xml



Profile Report

Engineering Profile - Profile - 1-Atrisco Trunk (2016061 Atrisco Storm proposed.stc)
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Profile Report

Engineering Profile - Profile - 2-Lateral @ MH#26 (2016061 Atrisco Storm proposed.stc)
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Profile Report

Engineering Profile - Profile - 3- New South Lateral (2016061 Atrisco Storm proposed.stc)
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Profile Report

Engineering Profile - Profile - 4-New North Lateral (2016061 Atrisco Storm proposed.stc)

80.00

85.00

90.00

95.00

-0+50 0+00 0+50

Station (ft)

MH-6-PR
Rim: 95.00 ft
Invert: 81.62 ft

CB-4-PR
Rim: 91.20 ft
Invert: 83.20 ft

CO-9-PR: 30.0 ft @ 0.010 ft/ftCircular Pipe - 18.0 in  
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APPENDIX C 
 

Drainage Report for SAD 219 
Excerpt for Reference 

 


















