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March 22, 2019 
 
 
Ronald Bohannan, P.E. 
Tierra West, LLC 
5571 Midway Park Place NE 
Albuquerque, NM, 87109 
 
 
RE: Mister Car Wash - 98th St. & Volcano Rd. 
 Grading and Drainage Plan & Drainage Report 
 Engineer’s Stamp Date: 03/14/19 
 Hydrology File: K08D004 
 
 
Dear Mr. Bohannan: 
 
Based upon the information provided in your submittal received 03/14/2019, the Grading & 
Drainage Plan and Drainage Report is not approved for Building Permit, Grading Permit, Work 
Order, and for action by the DRB on Platting and Site Plan for Building Permit.  The following 
comments need to be addressed for approval of the above referenced project: 
 

1. Drainage Report.  In the Introduction, please change “Hydrology Department” to 
“Hydrology Section”. 
 

2. Drainage Report.  In the Drainage Basin Description, please replace “Rita Harmon” to 
“City of Albuquerque Hydrology Section”. 
 

3. Drainage Report. Please label “POSB-1” in the Proposed Basin Map Exhibit. 
 

4. Drainage Report. Please remove the Worksheet for Capacity Check of Pipe Culvert P-2.  
This is a culvert and the calculation report for the culvert was done. 
 

5. Drainage Report. Please revise the title of the above mention culvert calculation report 
from “P-3” to “P-2”. 
 

6. Drainage Report. Please plot the StormCAD profiles on individual sheets. 
 

7. Sheet C2. Please either show a swale or revise grades to direct the flows from the off-site 
basin to Leonodas Lane. 
 

8. Sheet C2. Please show the proposed 66 inch storm pipe along 98th St. and add a label 
stating. “To be constructed with work order.” 
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9. Sheet C2. Please add the flowline elevations along the prop curb on both 98th St. & 
Volcano Rd. 
 

10.  Sheet C2. Please enlarge the area of the stormwater quality pond and remove the 
proposed contours so that the proposed retaining wall will be shown. 
 

11. Sheet C2. Please add the top of pond and bottom of pond for the City’s detention pond. 
 

12. Sheet C4. Please add a section showing the 48 inch culverts, temporary pond, Volcano 
Rd curb & sidewalk, the existing City Pond, and the existing 8” sanitary sewer.  Also add 
the clearance for the sanitary sewer and the top of storm pipe. 
 

13. Sheet C4 - Detail “A”. Either change the pipe from HDPE to RCP or add a converter 
from HDPE to RCP at the R.O.W. and add the detail from ADS. 
 

14. Please remove Sheets C3 and C5 from further submittals to Hydrology.  These are not 
needed. 
 

15. As a reminder, if the project total area of disturbance (including the staging area and any 
work within the adjacent Right-of-Way) is 1 acre or more, then an Erosion and Sediment 
Control (ESC) Plan and Owner’s certified Notice of Intent (NOI) is required to be 
submitted to the Stormwater Quality Engineer (Curtis Cherne, PE, ccherne@cabq.gov, 
924-3420) 14 days prior to any earth disturbance. 
 

16. Also as a reminder, please provide Drainage Covenant for the temporary pond and the 
stormwater quality pond per Chapter 17 of the DPM prior to Permanent Release of 
Occupancy.  Please submit this on the 4th floor of Plaza de Sol.  A $25 fee will be 
required. 
 

17. Standard review fee of $300 will be required at the time of resubmittal. 
 
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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Introduction 
Tierra West is seeking to develop a car wash on the vacant lot on the SE Corner of 98th St NW 
and Volcano Rd NW. The legal description of the property is South 233 Feet of Tracts 1 & 2, 
Unit “A”, Row 2, West Of Westland in Town of Atrisco Grant containing 2.25 acres. The intent is 
to subdivide vacant land and develop a car wash facility on the eastern parcel to be platted as 
Tract 1. The westerly “Remainder Parcel” to be platted as Tract 2 is to be used for temporary 
drainage facilities until permanent facilities are constructed and the Tract can be developed. In 
the interim condition of the proposed drainage solution, Tract 2 will serve as a temporary pond 
to redirect offsite flows to the city ponds to the south of Volcano Road. This drainage report 
serves to demonstrate that public and private improvements involved within the site will comply 
with City of Albuquerque Development Process Manual requirements. 
 
The existing drainage basins contributing to the site have been previously analyzed in the 
Amole-Hubbell Drainage Master Plan prepared by Wilson & Company in 1998 and then updated 
in 2013. They were updated again by THE Group for the Paradise RV Park Phase I Drainage 
Report and were then revised with minor revisions in the 98th St Inlet Study performed by 
Wooten Engineering in 2015 (WEIS). These reports in combination with site observations were 
used to determine the contributing flows to the site. Excerpts of the referenced reports can be 
found in Appendix B. 
 
The proposed drainage solution on site involves discharging drainage from the developed site 
through a water quality pond which drains into the storm sewer system that runs parallel to the 
eastern property line and ultimately discharges into the City ponds to the south. A portion of this 
existing 36” storm drain that runs along the property frontage is undersized for the region’s 
ultimate development and per discussions with the City of Albuquerque Hydrology Department, 
will need to be upsized. Offsite flows are to be redirected from the western remainder parcel to 
the City ponds to the south. This site is not located within a known floodplain mapped by FEMA 
as indicated by Map No. 35001C0328J. 

Drainage Basin Description 
This project is located in the 98th and Central Basin that was analyzed in the Amole-Hubbell 

Drainage Master Plan prepared by Wilson & Company in 1998 and then updated in 2013. 

According to the report update, the basin is approximately 0.81 sq. mi. and is generally bounded 

by 98th St to the east; I-40 to the north; by the powerline channel to the west; and Central 

Avenue to the south. The report also states that “A two cell pond made up of Pond NE2 and 

Pond NE3 receives the area’s runoff.” These ponds are the ultimate discharge point of the entire 

98th and Central Basin. They are located just south of the proposed car wash site on the south 

side of Volcano Rd NW and can be found in both the Amole Hubbell Master Plan and the THE 

Group Paradise RV Park drainage reports. The latter was determined as the master plan for the 

98th & Central Basin in correspondence with Rita Harmon in 2015.  For this reason, the existing 

basin routing from this report was used as the basis to show which basins are contributing to the 

proposed car wash site.  
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Hydrology 
 
Existing Conditions - Offsite 
The hydrologic analysis of the existing contributing offsite flows to the proposed car wash site 
involved a review of the reports mentioned in the Existing Drainage Basin Description section of 
this report paired with site observations to confirm their findings. The Offsite Basin Map in 
Appendix A delineates the existing basin map in the Paradise RV Park Drainage Report to show 
the contributing offsite basins that Tierra West found to arrive at AP 2 - the analysis point at the 
SE corner of the proposed car wash site. Currently, the flows that make it to this location (AP 2) 
drain into a curb inlet on 98th Street NW and the 98th Street roadway as this single inlet is 
unlikely to have capacity. The delineation in this report’s Offsite Basin Map conservatively 
assumes that Basins 102,107, and  one half of Basin 108 ultimately pass through the site from 
the west and will therefore need to be diverted to the City Ponds through the detention pond and 
pipe culvert on the remainder parcel of proposed car wash property. Basin 104, 70% of Basin 
109, and the other 50% of Basin 108 are assumed to do the same and are to be diverted to the 
temporary pond on the remainder parcel from the north. These offsite basins are respectively 
designated as OS-1 and OS-2 on the Offsite Basin Map in Appendix A. 
 
Existing Conditions – Onsite 
It should be noted that the proposed car wash is encompassed within the portion of Basin 109 in 
the Offsite Basin Map that is assumed to drain to AP 2. Compared to the existing offsite flows 
that are assumed to arrive at the site, the onsite flows are negligible. Flows from the site are 
assumed to drain into the curb inlet in 98th St and into the roadway along with the rest of AP 2. 
 
Proposed Conditions - Offsite 
The intent of the proposed off-site drainage scheme is to intercept and reroute the majority of 
the flows that arrive at AP 2 to a temporary pond on the Remainder Parcel. This analysis is 
based on the flows calculated in the Offsite Existing Conditions analysis above. The intent is for 
the majority of offsite flows (225 cfs) to be passed into the North City Pond (Pond 2, NE2) 
through three 48” pipe culverts. The remaining flows (44 cfs) will bypass the culverts through a 
weir controlled outlet into Volcano Rd NW. No attenuation is being credited to this pond. 
The proposed car wash property is protected by a berm on the east side of the Remainder 
Parcel. The temporary pond and pipe culverts on the Remainder Parcel are only intended to be 
in place until upstream infrastructure from the future Paradise RV Park development is in place 
– afterwards the pond on the Remainder Parcel may be filled, allowing for future development. 
 
Proposed Conditions - Onsite 
The onsite drainage schematic for the car wash site involves routing the proposed developed 
flows through overland swales and drop inlets to a water quality pond that will ultimately 
discharge into the 98th Street storm sewer. This will be done through a standpipe that has an 
orifice elevation that is higher than the elevation of the required water quality volume. The 
required water quality, or first flush volume was calculated as 0.34” over the entire pervious area 
of the proposed car wash property. The only offsite drainage that will be accepted will be flows 
from the berm that separates the property from the remainder parcel. Developed onsite flows 
were calculated using the Weighted E Method specified in the Albuquerque DPM. Onsite basin 
areas and flow calculations can be found in Appendix A. 
 
Ultimate Conditions - Storm Drain Analysis 
Neither of the aforementioned reports accounted for the drainage basins in 98th street that 
discharge into the same storm sewer as the areas mentioned in the analysis of the existing 
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basins. The Wooten Engineering Inlet Study, performed for the development just north of the 
proposed car wash property, analyzed the capacity of the inlets along 98th street and updated 
the analysis performed by THE Group to correct the total flow that makes it to AP 2 (Existing 
Conditions). This is a relevant analysis point for the proposed car wash site because it is at the 
corner of 98th St NW and Volcano Rd NW. The WEIS demonstrates that in existing conditions, 
there is an additional 32.3 cfs that comes to this analysis point that were not accounted for in 
the Paradise RV Park Drainage Report. It is unclear whether or not these additional flows were 
later accounted for in the developed conditions in the Paradise RV Park Drainage Report. For 
this reason, they were added in the hydraulic analysis of the storm sewer system in 98th Street 
between Volcano Rd NW and Avalon Rd NW. The system was conservatively analyzed for the 
353 cfs shown at AP6 (same as AP2 but in proposed conditions) plus the additional flows cited 
in the WEIS. This is further discussed in the Hydraulics section of this report. 

Hydraulics 
 
All storm drainage facilities were sized and configured to accommodate the 100-year, 6-hour 
storm event. Hydraulic calculations were prepared using FlowMaster, CulvertMaster, StormCAD 
and spreadsheet calculations as necessary.  
 
Existing Conditions - Offsite 
Relevant offsite drainage facilities to the east include the existing storm drain system in 98th St 
that ultimately connects to the southern City Pond (Pond 3, NE 3). Because the existing 36” 
storm sewer is deficient to pass future developed flows, a portion along the property frontage 
will need to be upsized to 66” in the developed condition.  
 
Ultimate Conditions - Offsite 
As discussed in the hydrology section of this report, developed flows from the Paradise RV Park 
Drainage Report plus the flows shown entering the inlets on 98th St from the WEIS were used to 
conservatively analyze the necessary improvements to the existing system. The additional flows 
from each inlet were input into the StormCAD model at their approximate location by increasing 
the known flow at each manhole just upstream of each inlet. The storm drain schematic in 
Appendix A models how this flow will pass through the existing system with 1) no 
improvements; 2) by upsizing the 36” section to 66” all the way up to Avalon; and 3) by upsizing 
the 36” section to 66” solely along the frontage of the car wash property. The intent of this 
development is to only upsize the portion that is along the frontage of the property up to MH-12. 
The other cases demonstrate the entire system is undersized for the region’s ultimate 
developed condition. 
 
Proposed Conditions - Offsite 
Proposed offsite facilities to the west include the temporary detention pond on the remainder 
parcel as well as the three 48” pipe culverts that reroute the majority of offsite flows (225 cfs) 
from the 98th and Central basin to the northern City Pond (Pond 2, NE 2). The remainder of 
these offsite flows (44 cfs) will be discharged from a weir controlled outlet into Volcano Rd. The 
velocity that this 44 cfs will be discharged at meets the City’s criterion that requires the product 
of the velocity (ft/s) and flow depth (ft) to be less than 6.5. Calculations for the pipe culverts, the 
overflow weir, and the capacity of Volcano Rd can be found in Appendix A. 
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Proposed Conditions - Onsite 
Onsite drainage facilities consist of a private storm drain system, landscaped swales, drop 
inlets, detention ponds, and a water quality/sediment basin. The onsite basin map in Appendix A 
shows the flows from the western part of the site being conveyed to a pond swale through 
overland sheet flow, curb cuts, and concrete flumes. This pond swale is connected to the water 
quality pond that is intended to connect to the existing public storm sewer system in 98th St NW. 
The eastern part of the site drains into two inlets that connect to a single pipe that discharges 
into the same water quality pond. 
 
 
The proposed drainage facilities will continue to discharge into the two City Ponds to the south 
of the development. The basins that are to be routed through the temporary retention pond and 
pipe culverts to discharge into the Northern Pond (Pond 2, NE 2) are also shown to do so in the 
Paradise RV Park Drainage Report. This means that the temporary drainage solution is 
consistent with the intent of the current adopted master plan for the area.  
 

Water Quality 
As mentioned in the On-Site Conditions section of this report, water quality or first flush 
requirements are being met by detaining the required water quality volume of 0.34 inches over 
the entire impervious area of the site in a water quality pond. The required water quality volume 
was calculated to be 1383.7 cubic feet. This volume is contained within the bottom 1.2 feet of 
pond below a standpipe that functions as the outlet for the pond. Water quality calculations and 
the stage discharge curve for the pond can be found in Appendix A. 
 

Conclusions 
The methodology for design was prepared in accordance with the criteria set forth in the City of 
Albuquerque Development Process Manual. The proposed design demonstrates that the car 
wash site can be developed while accommodating existing and ultimate offsite flows from the 
98th and Central Basin. The proposed drainage solution also complies with the existing master 
drainage plan for the area – the Paradise RV Park Drainage Report by THE Group. The site will 
freely discharge into the City Ponds to the south. 
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Exhibit A-Vicinity Map 
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TWLLC Date 2/13/2019

Basin Area Area Area Weighted E Volume Flow Weighted E Volume Flow

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

PB-1 29,575.00 0.679 0.00106 0% 0.000 0% 0.000 10% 0.071 90% 0.608 1.868 0.106 2.86 1.157 0.065 1.86

PB-2 23,385.00 0.537 0.00084 0% 0.000 0% 0.000 25% 0.133 75% 0.404 1.727 0.077 2.15 1.042 0.047 1.37

PB-3 4,753.00 0.109 0.00017 0% 0.000 0% 0.000 0% 0.000 100% 0.109 1.970 0.018 0.48 1.240 0.011 0.32

PB-4 4,327.00 0.099 0.00016 0% 0.000 0% 0.000 100% 0.099 0% 0.000 0.990 0.008 0.29 0.440 0.004 0.15

PB-5 2307.00 0.053 0.00008 0% 0.000 0% 0.000 100% 0.053 0% 0.000 0.990 0.004 0.15 0.440 0.002 0.08

POSB-1 6538.00 0.150 0.00023 0% 0.000 0% 0.000 100% 0.150 0% 0.000 0.990 0.012 0.43 0.440 0.006 0.22

Total 70,885.00 1.477 0.00231 0.000 0.000 0.000 1.121 0.213 5.92 0.129 3.77

First Flush Volume= 0.0318 ac-ft

or 1383.7 cubic feet

Pond Capacity= 0.15 ac-ft

6539.5 cubic feet

0.032755 ac-ft

1426.8 cubic feet

100-Year, 6-Hr 10-Year, 6-Hr

Treatment A Treatment B Treatment C Treatment D

Basin Descriptions

Pond Capacity at Riser 

Elevation 15.2=

DPM Weighted E Method
Precipitation Zone 1

Area Vicinity

Site Name and Address: Mister Car Wash 98th Street and Volcano Road

Existing Conditions
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WQ Pond Discharge-Orifice Calculations 

SURFACE POND VOLUME CALCULATIONS

ELEVATION (ft) AREA (sf)
VOLUME 

(cf)

CUMULA

TIVE 

VOLUME 

(cf)

5114 0

5115 1189 1189 1189

5115.2 1189 237.8 1427 Riser Orifice Elevation

5116 1189 951.2 2378

5117 1189 1189 3567

5118 1189 1189 4756

5119 1189 1189 5945

5119.5 1189 594.5 6540

Orifice Equation
Q = CA SQRT(2gH)

C = 0.6

Diameter (in) 12

Area (ft^2)= 0.785

g = 32.2

H (Ft) = 4.3 head available above riser orifice

Q (CFS)= 7.84185 max flow rate out of pond > 5.92  cfs

Total unattenuated flow for the whole site is 5.92 cfs, therefore 

the flow can be passed into storm manhole on 98th Street 

safely.



 Capacity of Onsite Curb Openings 
 
Weir Equation: 

 
 
 
 

Q= Flow 
C = 2.7 (Per 6-15(A) of proposed DPM) 
L= Length of weir 
H = Height of Weir 
 
 

3.0’ Curb Opening(s) to Drainage Swale 
 
 Q=2.7 * 3.0’ * 0.5’ ^(3/2) 
 
Q = 2.86 cfs 
2.86 cfs =  2.86 cfs (Basin PB1 discharge 100yr-6hr)  
 
Opening has adequate capacity. 
 
 
 

Emergency Overflow Weir at Water Quality Pond 
 
 Q=2.7 * 6.5’ * 0.5’ ^(3/2) 
 
Q = 6.2 cfs 
6.2 cfs > 5.92 cfs (Full unattenuated discharge of whole site)  
 
Opening has adequate capacity. 
 

CLH=Q 3/2  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 2.15 ft³/s

Results

Normal Depth 0.46 ft

Flow Area 0.46 ft²

Wetted Perimeter 1.76 ft

Hydraulic Radius 0.26 ft

Top Width 1.38 ft

Critical Depth 0.55 ft

Percent Full 30.7 %

Critical Slope 0.00496 ft/ft

Velocity 4.67 ft/s

Velocity Head 0.34 ft

Specific Energy 0.80 ft

Froude Number 1.43

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00042 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 30.69 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - 1 P-1

3/5/2019 7:42:19 AM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.46 ft

Critical Depth 0.55 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00496 ft/ft

Worksheet for Circular Pipe - 1 P-1

3/5/2019 7:42:19 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.01670 ft/ft

Diameter 1.00 ft

Discharge 3.58 ft³/s

Results

Normal Depth 0.56 ft

Flow Area 0.45 ft²

Wetted Perimeter 1.69 ft

Hydraulic Radius 0.27 ft

Top Width 0.99 ft

Critical Depth 0.81 ft

Percent Full 55.7 %

Critical Slope 0.00614 ft/ft

Velocity 7.96 ft/s

Velocity Head 0.98 ft

Specific Energy 1.54 ft

Froude Number 2.09

Maximum Discharge 6.44 ft³/s

Discharge Full 5.99 ft³/s

Slope Full 0.00598 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 55.72 %

Downstream Velocity Infinity ft/s

Worksheet for Capacity Check of Pipe Culvert P-2

3/5/2019 7:43:24 AM
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.56 ft

Critical Depth 0.81 ft

Channel Slope 0.01670 ft/ft

Critical Slope 0.00614 ft/ft

Worksheet for Capacity Check of Pipe Culvert P-2

3/5/2019 7:43:24 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 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.05000 ft/ft

Diameter 1.00 ft

Discharge 5.92 ft³/s

Results

Normal Depth 0.64 ft

Flow Area 0.53 ft²

Wetted Perimeter 1.86 ft

Hydraulic Radius 0.29 ft

Top Width 0.96 ft

Critical Depth 0.95 ft

Percent Full 64.2 %

Critical Slope 0.02395 ft/ft

Velocity 11.11 ft/s

Velocity Head 1.92 ft

Specific Energy 2.56 ft

Froude Number 2.63

Maximum Discharge 8.57 ft³/s

Discharge Full 7.97 ft³/s

Slope Full 0.02761 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 64.22 %

Downstream Velocity Infinity ft/s

Worksheet for Pond Outlet Pipe P-3
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.64 ft

Critical Depth 0.95 ft

Channel Slope 0.05000 ft/ft

Critical Slope 0.02395 ft/ft

Worksheet for Pond Outlet Pipe P-3

3/5/2019 7:44:05 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 2of2Page



Culvert Calculator Report

On-Site Pipe Culvert P-3

z:\...\drainage\pond pipe culvert calc.cvm

03/05/19  07:53:58 AM

Tierra West LLC

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: Assad

CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 20.50 ft Headwater Depth/Height 4.90

Computed Headwater Elevation 20.40 ft Discharge 3.58 cfs

Inlet Control HW Elev. 19.50 ft Tailwater Elevation 19.50 ft

Outlet Control HW Elev. 20.40 ft Control Type Outlet Control

Grades

Upstream Invert 15.50 ft Downstream Invert 14.50 ft

Length 60.00 ft Constructed Slope 0.016667 ft/ft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 5.00 ft

Slope Type N/A Normal Depth 0.63 ft

Flow Regime N/A Critical Depth 0.81 ft

Velocity Downstream 4.56 ft/s Critical Slope 0.008840 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 1.00 ft

Section Size 12 inch Rise 1.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 20.40 ft Upstream Velocity Head 0.32 ft

Ke 0.20 Entrance Loss 0.06 ft

Inlet Control Properties

Inlet Control HW Elev. 19.50 ft Flow Control N/A

Inlet Type Groove end w/headwall Area Full 0.8 ft²

K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000
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Culvert Calculator Report

Off-Site Pipe Culverts to Pond

z:\...\drainage\pond pipe culvert calc.cvm

03/13/19  10:18:21 AM

Tierra West LLC

© Bentley Systems, Inc.    Haestad Methods Solution Center    Watertown, CT 06795 USA    +1-203-755-1666

Project Engineer: Assad

CulvertMaster v3.3 [03.03.00.04]

Page 1 of 1

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 30.00 ft Headwater Depth/Height 1.00

Computed Headwater Elevation 30.00 ft Discharge 225.15 cfs

Inlet Control HW Elev. 29.74 ft Tailwater Elevation 28.70 ft

Outlet Control HW Elev. 30.00 ft Control Type Entrance Control

Grades

Upstream Invert 26.00 ft Downstream Invert 19.80 ft

Length 88.00 ft Constructed Slope 0.070455 ft/ft

Hydraulic Profile

Profile CompositePressureProfileS1S2 Depth, Downstream 8.90 ft

Slope Type N/A Normal Depth 1.15 ft

Flow Regime N/A Critical Depth 2.62 ft

Velocity Downstream 5.97 ft/s Critical Slope 0.003969 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.012

Section MaterialCorrugated HDPE (Smooth Interior) Span 4.00 ft

Section Size 48 inch Rise 4.00 ft

Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 30.00 ft Upstream Velocity Head 1.15 ft

Ke 0.20 Entrance Loss 0.23 ft

Inlet Control Properties

Inlet Control HW Elev. 29.74 ft Flow Control Unsubmerged

Inlet Type Beveled ring, 33.7° bevels Area Full 37.7 ft²

K 0.00180 HDS 5 Chart 3

M 2.50000 HDS 5 Scale B

C 0.02430 Equation Form 1

Y 0.83000
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 Offsite Pond Overflow Bypass Weir 
 
Weir Equation: 

 
 
 
 

Q= 44 cfs 
C = 2.7 (Per 6-15(A) of proposed DPM) 
L= Length of weir 
H = Height of Weir = 1’ 
 

Length of Weir Calculation 
 
L= Q/(C*H^1.5) 
= 16.3’ ~ Length of Curb Cut required 
 

CLH=Q 3/2  
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