
 

 

 

July 5, 2023 

 

Town of Parker  

20120 E. Mainstreet 

Parker, Colorado 80138 

 

SUBJECT: SUPPLEMENTAL DRAINAGE MEMO FOR DUNKIN’ DONUTS - 

CHAMBERS AND HESS FILING NO. 1 LOT 4 

(RICK ENGINEERING COMPANY JOB NUMBER D-02243) 

 

To Whom It May Concern: 

 

This memorandum has been prepared to supplement the already approved Final Drainage Report 

for Chambers and Hess Filing No. 1, herein referred to as the “Final Drainage Report (FDR)”. This 

memo has been prepared in support of the on-site drainage analyses/configurations for Lot 4 of 

Filing No.1 in particular. 

 

Project Description: 

 

The Chambers and Hess Filing No. 1 Lot 4 (herein referred to as the “project”), is within the Town 

of Parker, Douglas County, Colorado. The project is located towards the southwest corner of 

Chambers and Hess Filing No. 1. The project is bounded by Lot 3 to the North, Lot 5 to the South, 

Sliceroo Drive to the East, and South Chambers Road to the West. The project involves the 

development of a Dunkin’ Donuts in Lot 4 of Filing No.1. Drainage analysis of the overall Filing 

No.1 was presented to the Town of Parker and was already approved under the report titled “Final 

Drainage Report for Chambers and Hess Filing No.1,” last revised January 25, 2021, prepared by 

Rick Engineering Company (Rick JN D-1173). It addressed the overall drainage characteristics of 

the development including hydrology and hydraulics. However, the FDR referenced/referred to 

the drainage report titled, “Final Drainage Report for The Douglas 234 Subdivision”, last revised 

April 29, 2003, prepared by CVL Consultants (herein referred to as the “Original Drainage Study”) 

for detention. The following narrative addresses drainage characteristics specifically for Lot 4 

while referring to the Original Drainage Study for detention.  

 

Drainage Characteristics: 

 

The site layout of Dunkin’ Donuts – Lot 4 maintains similar drainage characteristics to the FDR. 

However, the current design proposes grading changes to accommodate the proposed lot 

configuration for Dunkin’ Donuts. In the post-project condition, the project area is encompassed 

by four (4) sub-basins, A4-1, A4-2, A4-3, and A4-4. Together these four (4) sub-basins make Basin 

A4 of the FDR. The hydrology and hydraulics calculations pertaining to Basin A4 were performed 

assuming the ultimate build out condition in the FDR. Please refer to Map Pocket 1 for the 

approved Post-Project Drainage Study Map from the FDR provided for reference purposes only.  

 

The overall drainage area and land use per the current proposed design remain consistent with the 

previously approved values (percent imperviousness, acreage, etc.) in the FDR. Delineation to all 

the proposed design points have been performed and the relevant hydrology calculations are 

included in Appendix A. Rational method calculations were performed using the latest Mile High 
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Flood District’s (MHFD) rational method spreadsheet (UD-Rational v2.0). Please refer to Map 

Pocket 2 at the end of this letter for the Post-Project Drainage Study Map.  

 

Street capacity and inlet sizing calculations for the proposed streets and inlets have also been 

performed and included in Appendix B using MHFD’s latest inlet sizing spreadsheet (UD-Inlet 

v5.01). The proposed storm drains for Lot 4 will tie into the existing Filing No.1 storm drain 

system, as previously approved. The proposed storm drains have been designed using the 

Hydraflow Storm Sewers Extension for AutoCAD Civil3D (v10.3). Hydraulic Grade Line (HGL) 

elevations at the point of connection to the existing storm drain system from the FDR were used 

as the starting Water Surface Elevation (WSEL) for the proposed storm drains.  

 

The Original Drainage Study addresses detention and water quality for the entire Filing No.1 

including Lot 4 assuming ultimate build out condition. Detention calculation excerpts for the 

existing Extended Detention Pond A from the approved Original Drainage Study have been 

included in Appendix C for reference purposes. 

 

Conclusion: 

 

This memo has been prepared in support of the proposed drainage configuration of the project and 

has been provided to show that project is consistent with what was assumed in the FDR. All design 

and calculations were performed consistent with the approved drainage design criteria and design 

standards discusses in the FDR. Storm water runoff from the project will be released at rates no 

greater than the previously assumed flow rates from the FDR and adverse impacts to the 

downstream drainage facilities are not anticipated.  

 

Please refer to Appendix A for Hydrologic calculations. Hydraulic calculations are included in 

Appendix B. Detention calculation excerpts for the existing Extended Detention Pond A from the 

approved Original Drainage Study have been included in Appendix C for reference purposes. Post-

project drainage map from the FDR has been provided in Map Pocket 1 for reference purposes. 

Post-project drainage map for Lot 4 of Filing No. 1 has been provided in Map Pocket 2.  

 

Please feel free to contact me if you have any questions and/or concerns at (303) 537-8020. 

 

Sincerely, 
 

RICK ENGINEERING COMPANY 

 

 

 

 

Troy Bales, P.E. 

Associate 

 

Enclosures 
 

TB:ASH:vs/D0200/Report/D-2243.001 
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Certification 

 

This report for the final design of Chambers and Hess Filing No. 1 Lot 4 was prepared by me or 

under my direct supervision in accordance with the provisions of the Town of Parker Storm 

Drainage and Environmental Criteria Manual. I understand that the Town of Parker and its 

designated town authority do not and will not assume liability for the drainage facilities designed 

by others.  

 

 

 

________________________________________ 

 

Troy Bales 

Registered Professional Engineer 

Date:  

 

State of Colorado No.: 50961              
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Hydrologic Computations 

 

  



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 1.39 2.60

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.60 0.65 0.68 0.74 0.76 0.79 0.82 2.66 4.7 5.0 4.7 8.8 0.9 2.1

0.69 0.73 0.76 0.80 0.81 0.83 0.86 2.19 3.8 5.0 4.7 8.8 1.4 3.1

0.03 0.08 0.17 0.35 0.42 0.50 0.60 5.14 5.2 10.0 3.8 7.0 0.0 0.1

0.18 0.24 0.32 0.46 0.52 0.59 0.67 2.70 2.7 5.0 4.7 8.8 0.0 0.1
6076.10 6075.75 0.044 8.00 6075.75 6075.10 0.081

40.00 6080.00 6077.00 0.075 280.00A4-2 0.42

21.8

25.2

A4-4 0.01 C 25.0 8.00

Cells of this color are for calculated results based on overrides

ASH

Rick Engineering

7/3/2023

Dunkin Donuts - Chambers & Hess Lot 4

Town of Parker

Version 2.00 released May 2017

15 4.28 0.03

13.1

A4-3 0.04 C 5.0 23.00 6078.20 6077.00 0.052 10.00 6077.00 6075.20 0.180 15 6.36

6077.00

0.03

6071.00 0.021 20 2.93 1.59C 85.0

0.07540.00 6080.00 6077.00

Rainfall Intensity, I (in/hr)

2.13 2.08 15.4200.0116074.006077.00265.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

A4-1 0.30 C 75.0

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values
I ��/ℎ� =

a ∗ P�

b + t�
�

t� =
0.395 1.1 − C� L�

S�
�.��

t� =
L�

60K S�

=  
L�

60V�

Computed t� = t� + t�

Regional t� = 26 − 17i +  
L�

60 14i + 9 S�

Selected t� = max t3�4�353 , min Computed t� , Regional t�

 t3�4�353= 5 (urban) 

 t3�4�353= 10 (non-urban)

Q 89: = CIA
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 15.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.050 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.020 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 14.5 14.5 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm

Water Depth without Gutter Depression (Eq. ST-2) y = 8.70 8.70 inches

Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches

Gutter Depression (dC - (W * Sx * 12)) a = 0.79 0.79 inches

Water Depth at Gutter Flowline d = 9.49 9.49 inches

Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 12.5 12.5 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.345 0.345
Discharge outside the Gutter Section W, carried in Section TX QX = 28.3 28.3 cfs

Discharge within the Gutter Section W (QT - QX) QW = 14.9 14.9 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Maximum Flow Based On Allowable Spread QT = 43.2 43.2 cfs

Flow Velocity within the Gutter Section V = 10.5 10.5 fps

V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 8.3 8.3

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 8.7 8.7 ft

Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 6.7 6.7 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.538 0.538
Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 5.3 5.3 cfs

Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 5.3 5.3 cfs

Discharge within the Gutter Section W (Qd - QX) QW = 6.2 6.2 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 11.5 11.5 cfs

Average Flow Velocity Within the Gutter Section V = 7.4 7.4 fps

V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 3.7 3.7

Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = 1.00 1.00
Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = 11.5 11.5 cfs

Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 6.01 6.01 inches

Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 0.00 inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 11.5 11.5 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Dunkin Donuts - Chambers & Hess Lot 4

A4-1

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Design Discharge for Half of Street (from Inlet Management ) Qo = 0.9 2.1 cfs

Water Spread Width T = 2.8 4.3 ft

Water Depth at Flowline (outside of local depression) d = 2.5 3.4 inches

Water Depth at Street Crown (or at TMAX) dCROWN = 0.0 0.0 inches

Ratio of Gutter Flow to Design Flow Eo = 0.980 0.863

Discharge outside the Gutter Section W, carried in Section Tx Qx = 0.0 0.3 cfs

Discharge within the Gutter Section W Qw = 0.9 1.8 cfs

Discharge Behind the Curb Face QBACK = 0.0 0.0 cfs

Flow Area within the Gutter Section W AW = 0.25 0.39 sq ft

Velocity within the Gutter Section W VW = 3.6 4.6 fps

Water Depth for Design Condition dLOCAL = 5.5 6.4 inches

Grate Analysis (Calculated) MINOR MAJOR

Total Length of Inlet Grate Opening L = N/A N/A ft

Ratio of Grate Flow to Design Flow Eo-GRATE = N/A N/A

Under No-Clogging Condition MINOR MAJOR

Minimum Velocity Where Grate Splash-Over Begins Vo = N/A N/A fps

Interception Rate of Frontal Flow Rf = N/A N/A  

Interception Rate of Side Flow Rx = N/A N/A  

Interception Capacity Qi = N/A N/A cfs

Under Clogging Condition  MINOR MAJOR  

Clogging Coefficient for Multiple-unit Grate Inlet GrateCoef = N/A N/A

Clogging Factor for Multiple-unit Grate Inlet GrateClog = N/A N/A

Effective (unclogged) Length of Multiple-unit Grate Inlet Le = N/A N/A ft

Minimum Velocity Where Grate Splash-Over Begins Vo = N/A N/A fps

Interception Rate of Frontal Flow Rf = N/A N/A  

Interception Rate of Side Flow Rx = N/A N/A  

Actual Interception Capacity Qa = N/A N/A cfs

Carry-Over Flow = Qo-Qa (to be applied to curb opening or next d/s inlet) Qb = N/A N/A cfs

Curb or Slotted Inlet Opening Analysis (Calculated) MINOR MAJOR

Equivalent Slope Se (based on grate carry-over) Se = 0.205 0.186 ft/ft

Required Length LT to Have 100% Interception LT = 3.99 6.43 ft  

Under No-Clogging Condition  MINOR MAJOR  

Effective Length of Curb Opening or Slotted Inlet (minimum of L, LT) L = 3.99 5.00 ft

Interception Capacity Qi = 0.9 2.0 cfs

Under Clogging Condition MINOR MAJOR

Clogging Coefficient CurbCoef = 1.00 1.00

Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.10 0.10

Effective (Unclogged) Length Le = 4.50 4.50 ft

Actual Interception Capacity Qa = 0.9 1.9 cfs

Carry-Over Flow = Qb(GRATE)-Qa Qb = 0.0 0.2 cfs

Summary MINOR MAJOR

Total Inlet Interception Capacity Q = 0.9 1.9 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.2 cfs  

Capture Percentage = Qa/Qo = C% = 100 89 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 26.5 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.030 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.050 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 26.5 26.5 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Allow Flow Depth at Street Crown (check box for yes, leave blank for no)

Maximum Capacity for 1/2 Street based On Allowable Spread Minor Storm Major Storm

Water Depth without Gutter Depression (Eq. ST-2) y = 9.54 9.54 inches

Vertical Depth between Gutter Lip and Gutter Flowline (usually 2") dC = 2.0 2.0 inches

Gutter Depression (dC - (W * Sx * 12)) a = 1.27 1.27 inches

Water Depth at Gutter Flowline d = 10.81 10.81 inches

Allowable Spread for Discharge outside the Gutter Section W (T - W) TX = 24.5 24.5 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.207 0.207
Discharge outside the Gutter Section W, carried in Section TX QX = 141.3 141.3 cfs

Discharge within the Gutter Section W (QT - QX) QW = 36.8 36.8 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Maximum Flow Based On Allowable Spread QT = 178.1 178.1 cfs

Flow Velocity within the Gutter Section V = 22.5 22.5 fps

V*d Product: Flow Velocity times Gutter Flowline Depth V*d = 20.3 20.3

Maximum Capacity for 1/2 Street based on Allowable Depth Minor Storm Major Storm
Theoretical Water Spread TTH = 13.1 13.1 ft

Theoretical Spread for Discharge outside the Gutter Section W (T - W) TX TH = 11.1 11.1 ft

Gutter Flow to Design Flow Ratio by FHWA HEC-22 method (Eq. ST-7) EO = 0.411 0.411
Theoretical Discharge outside the Gutter Section W, carried in Section TX TH QX TH = 17.2 17.2 cfs

Actual Discharge outside the Gutter Section W, (limited by distance TCROWN) QX = 17.2 17.2 cfs

Discharge within the Gutter Section W (Qd - QX) QW = 12.0 12.0 cfs

Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) QBACK = 0.0 0.0 cfs

Total Discharge for Major & Minor Storm (Pre-Safety Factor) Q = 29.3 29.3 cfs

Average Flow Velocity Within the Gutter Section V = 14.4 14.4 fps

V*d Product: Flow Velocity Times Gutter Flowline Depth V*d = 7.2 7.2

Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6") Storm R = 0.49 0.49
Max Flow Based on Allowable Depth (Safety Factor Applied) Qd = 14.5 14.5 cfs

Resultant Flow Depth at Gutter Flowline (Safety Factor Applied) d = 4.81 4.81 inches

Resultant Flow Depth at Street Crown (Safety Factor Applied) dCROWN = 0.00 0.00 inches

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 14.5 14.5 cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

MHFD-Inlet, Version 5.01 (April 2021)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Dunkin Donuts - Chambers & Hess Lot 4

A4-2

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR

Design Discharge for Half of Street (from Inlet Management ) Qo = 1.4 3.3 cfs

Water Spread Width T = 2.3 5.0 ft

Water Depth at Flowline (outside of local depression) d = 2.1 3.1 inches

Water Depth at Street Crown (or at TMAX) dCROWN = 0.0 0.0 inches

Ratio of Gutter Flow to Design Flow Eo = 1.002 0.852

Discharge outside the Gutter Section W, carried in Section Tx Qx = 0.0 0.5 cfs

Discharge within the Gutter Section W Qw = 1.4 2.8 cfs

Discharge Behind the Curb Face QBACK = 0.0 0.0 cfs

Flow Area within the Gutter Section W AW = 0.18 0.34 sq ft

Velocity within the Gutter Section W VW = 7.6 8.3 fps

Water Depth for Design Condition dLOCAL = 5.1 6.1 inches

Grate Analysis (Calculated) MINOR MAJOR

Total Length of Inlet Grate Opening L = N/A N/A ft

Ratio of Grate Flow to Design Flow Eo-GRATE = N/A N/A

Under No-Clogging Condition MINOR MAJOR

Minimum Velocity Where Grate Splash-Over Begins Vo = N/A N/A fps

Interception Rate of Frontal Flow Rf = N/A N/A  

Interception Rate of Side Flow Rx = N/A N/A  

Interception Capacity Qi = N/A N/A cfs

Under Clogging Condition  MINOR MAJOR  

Clogging Coefficient for Multiple-unit Grate Inlet GrateCoef = N/A N/A

Clogging Factor for Multiple-unit Grate Inlet GrateClog = N/A N/A

Effective (unclogged) Length of Multiple-unit Grate Inlet Le = N/A N/A ft

Minimum Velocity Where Grate Splash-Over Begins Vo = N/A N/A fps

Interception Rate of Frontal Flow Rf = N/A N/A  

Interception Rate of Side Flow Rx = N/A N/A  

Actual Interception Capacity Qa = N/A N/A cfs

Carry-Over Flow = Qo-Qa (to be applied to curb opening or next d/s inlet) Qb = N/A N/A cfs

Curb or Slotted Inlet Opening Analysis (Calculated) MINOR MAJOR

Equivalent Slope Se (based on grate carry-over) Se = 0.208 0.181 ft/ft

Required Length LT to Have 100% Interception LT = 5.76 9.56 ft  

Under No-Clogging Condition  MINOR MAJOR  

Effective Length of Curb Opening or Slotted Inlet (minimum of L, LT) L = 5.76 9.56 ft

Interception Capacity Qi = 1.4 3.3 cfs

Under Clogging Condition MINOR MAJOR

Clogging Coefficient CurbCoef = 1.25 1.25

Clogging Factor for Multiple-unit Curb Opening or Slotted Inlet CurbClog = 0.06 0.06

Effective (Unclogged) Length Le = 9.37 9.37 ft

Actual Interception Capacity Qa = 1.4 3.3 cfs

Carry-Over Flow = Qb(GRATE)-Qa Qb = 0.0 0.0 cfs

Summary MINOR MAJOR

Total Inlet Interception Capacity Q = 1.4 3.3 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  

Capture Percentage = Qa/Qo = C% = 100 100 %

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.01 (April 2021)

CDOT Type R Curb Opening
CDOT Type R Curb Opening

1



Input

Type of Grate 8" Standard

Head (ft) 0.5

Properties

Orifice Flow Area (in) 18.77

Orifice Flow Area (ft) 0.13

Weir Flow Perimeter (in) 21.30

Weir Flow Perimeter (ft) 1.78

Solution

Capacity (cfs) 0.44

Capacity (gpm) 197.82

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE

DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED

AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

kalazard
Text Box
DUNKIN DONUTS - CHAMBERS & HESS LOT 4

INLET ID: A4-3
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Input

Type of Grate 8" Standard

Head (ft) 0.5

Properties

Orifice Flow Area (in) 18.77

Orifice Flow Area (ft) 0.13

Weir Flow Perimeter (in) 21.30

Weir Flow Perimeter (ft) 1.78

Solution

Capacity (cfs) 0.44

Capacity (gpm) 197.82

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE

DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED

AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.
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APPENDIX C 

 

FOR REFERENCE ONLY 

 

Detention calculation excerpts for the existing Extended Detention Pond A from the approved 

Original Drainage Study 
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MAP POCKET 1 

 

FOR REFERENCE ONLY 

 

Post-Project Drainage Study Map for Chambers and Hess Filing No. 1  

from the approved Final Drainage Report 
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MAP POCKET 2 

 

 

Post-Project Drainage Study Map for Dunkin Donuts - Chambers & Hess Filing No. 1 Lot 4 
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