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I. SITE LOCATION 
 

The site is located along the western corner at the intersection of 31st Street and 

California Street in Denver Colorado. Specifically located within the amenity zone 

between the existing sidewalk and back of curb within the Right-of-Way along the 

southwestern side of 31st Street. 

II. PROJECT DESCRIPTION AND GOALS 
 

The SIGI Five Points project aims to provide swift implementation of green 

infrastructure (SIGI) in a time-efficient and cost-effective manner by converting 

impervious areas within the Right-of-Way to stormwater capturing landscapes 

utilizing either Level of Green (LOG) 2 or Level of Green 3 facilities. The 31st and 

California site is one location of several within the overall SIGI Five Points project. 

 

The proposed improvements for the 31st and California site include one LOG2 facility 

and one modified LOG3 facility. These facilities are located in series along 31st Street. 

 

A. LEVEL OF GREEN 2 

The Level of Green (LOG) 2 facilities are designed to capture runoff from the 

impervious sidewalks and upstream tributary areas in a slightly depressed 

pervious landscaped zone. Flows entering the stormwater control measure will 

infiltrate until the soil is saturated and excess flows will then pond and overtop 

the adjacent curb to enter back into the street flowline. 

 

B. LEVEL OF GREEN 3 

The Level of Green (LOG) 3 facilities are designed to capture runoff from the 

impervious sidewalks, adjacent roadways and upstream tributary areas. A typical 

LOG 3 facility is designed as a “flow-through” system that promotes infiltration 

while slowing runoff velocities thereby reducing peak flows before ultimately 

returning stormwater to the adjacent flowline. However, the LOG 3 facility 

specific to the 31st and California site is slightly modified to hold runoff in the 

system and promote infiltration of tributary flows. Only if the system becomes 

completed full and saturated will stormwater spill back into the flowline of the 

adjacent roadway and pond up to the highpoint in the road before continuing to 

flow downstream in the flowline. Infiltrating the stormwater reduces the volume 

of runoff in the adjacent roadway and allows pollutants to settle in the media 

and plants to uptake excess nutrients.   

III. DRAINAGE DESIGN 
The LOG drainage facilities are designed in accordance with the Denver Green 



 

 

Continuum Street Guidelines and the Level of Green 3 Inlet/Outlet Sizing 

Guidance that was provided by the City of Denver and is provided in the Appendix 

for reference. Project level metrics for the site are provided in Table 1. Specific 

design criteria for each facility are described below and provided in Table 2. 

 

31ST AND CALIFORNIA SITE INFORMATION 

Number of GI Facilities 2 

Total Tributary Area (AC) 0.225 

Total Tributary Area Impervious Cover (%) 61% 

Pre-development Impervious Cover (%) 63% 

Total Volume Stored (CF) 143 

Total Trees Planted (ea) 3 

Trees Planted in GI Facility (ea) 2 

Trees Removed (ea) 0 

Pavement Removed (SF) 0 

Turf Grass Removed (SF) 0 

Project Area (AC) .07 

Table 1: Project Site Information for 31st and California 

 

A. LOG 3 

The LOG 3 facility manages runoff from a 0.19-acre tributary area with 68% 

imperviousness, equating to a total tributary impervious area of 0.13 acres. The 

LOG 3 facility has been modified for this site to infiltrate stormwater rather than 

convey flow through the facility. Based on the tributary area, the water quality 

capture volume (WQCV) is 0.0042 ac ft. Infiltration testing was performed at 

three locations on site. To be conservative, the lowest measured infiltration rate 

was used for drain time calculations. The minimum measured rate was 0.794 

inches per hour, which yields a drain time of 5.64 hours for the full WQCV. 

 

Additional volume calculations were completed to estimate the storage capacity 

of the LOG 3 facility. Using Civil 3D, the volume was determined by comparing 

the roadway high point elevation to the modeled LOG 3 surface and computing 

the volume between those elevations. The analysis indicates that the facility can 

statically store approximately 75 percent of the WQCV. This static volume does 

not include concurrent infiltration that occurs while inflow continues during a 

storm event. City modeling guidance indicates that if a facility can provide at 

least 60 percent of the WQCV as static storage, the entire WQCV should infiltrate 

through the underlying soils. 

 

Based on the Level of Green 3 Inlet/Outlet Sizing Guidance the suggested inlet 

configuration for this basin area is a 2’ long inlet without a 2” flow line 

depression (FLD) however, since the site is intending to convey as much 

stormwater as possible into the LOG 3 facility to promote infiltration, a 2’ long 



 

 

inlet with a 2” flowline depression was selected to increase the volume of 

water that can enter the facility. Each inlet was calculated to have a capacity of 

0.9CFS. This site has 2 inlets that convey flow into the Log 3 facility so the 

combined flowrate through the inlets will be 1.8CFS. See calculations in appendix 

for more information. 

 

B. LOG 2 

The LOG 2 facility manages runoff from a 0.035-acre tributary area with 27% 

imperviousness.  The facility has a ponding depth of approximately 4-inches 

where water will infiltrate the soil until it becomes saturated and eventually 

overtop the curb and spills into the flowline.  The longitudinal slope of the LOG 2 

was measured to be near 0.30% so water will flow towards the low point of the 

system and eventually overtop the curb spilling back into the flowline.  

 

 

C. DESIGN SUMMARY 
 

31ST AND CALIFORNIA GREEN INFRASTRUCTURE DESIGN INFORMATION 

Design Variable LOG 3 LOG 2 

Level of Green  LOG 3 LOG 2 

Footprint (SF) 491 430 

Facility Length (ft) 41.9 35.7 

Facility Width (ft) 12 12.1 

Longitudinal Slope (%) 0.30% 0.30% 

Tributary Area (AC) .19 0.035 

Tributary Area 

Impervious Cover (%) 68% 27% 

Storage Depth (in) N/A 4.0 

Inlet Type 

2’ open throat inlet with 2” flowline 

depression and chase cover. Slopes at 

1% towards the sediment pad. N/A 

Outlet Type N/A N/A 

Forebay Description 

2’ x 2.5’ concrete sediment pad. Includes 

sediment collection pad lip to collection 

sediment prior to discharging through 2” 

openings into swale. N/A 

Media/ Soil Description 

18” lift of 2:1 bioretention media and 

imported screened topsoil, 3” of the 2:1 

mix blended with 6” of native soil at the 

bottom of the planter. 2” thick layer of 

squeegee surface material 

12” amended soil, 3” blended with 6” of 

native soil at the bottom of the planter. 2” 

thick layer of 1” minus organic mulch 

Media/ Soil Depth (in) 18” 12” 

Irrigation Description 

DGI permanent irrigation system with 

pop-up spray heads around the perimeter 

DGI permanent irrigation system with 

pop-up spray heads around the perimeter 



 

 

of amenity area. Trees will have their own 

separate pop-up spray system. The 

system is operated by battery operated 

controller. 

of amenity area. Trees will have their own 

separate pop-up spray system. The 

system is operated by battery operated 

controller. 

Facility Plant List 

(short) 

Trees: Celtis occidentalis, Common 

Hackberry, Shrubs: Arcrtostaphylos X 

coloradensis ‘Panchito’, Panchito 

Manzanita: Achnatherum calamagrostis 

‘PUND01S’, Undaunted Red Muhly,  

Perennials: Echinacea purpúrea, Purple 

Coneflower, Penestemon X Mexicali 

‘PSMYERS’, Shadow Mountain 

Penstemon 

Trees; Quercus macrocarpa ‘JFS-KW3’, 

Urban Pinnacle Oak, Shrubs: Pinus mugo 

‘Shwerwood Compact’, Sherwood 

Compact Mugo Pine Grasses: 

Achnatherum calamagrostis ‘PUND01S’, 

Undaunted Red Muhly,  Perennials: 

Echinacea purpúrea, Purple Coneflower, 

Penstemon X Mexicali ‘PSMYERS’, 

Shadow Mountain Penstemon 

Table 2: Green Infrastructure Design Information 

 

IV. OPERATIONS AND MAINTENANCE 

All proposed improvements will be maintained by the City & County of Denver, 

primarily by the Division of Green Infrastructure (DGI). A single Operations and 

Maintenance Plan will be developed for the entirety of the SIGI Five Points project, 

which encompasses several project locations including the 31st and California site 

that is the subject of this drainage memo. Reference the final single Operations and 

Maintenance Plan for specific requirements. 

 

The adjacent property owner is expected to remove snow from the sidewalk, as 

required by city and maintain right-of-way areas that are not covered by an LOG 

including landscaped areas near the roadway intersections. They may also 

supplement the city's trash removal, weed control, and plant care efforts in 

coordination with DGI.  However, DGI is the ultimate responsible party for these 

items.  



 

 

Appendix Documents: 
1. Drainage Plan 

2. Rational Calculations 

3. LOG 3 WQCV Calculations 

4. LOG 3 Infiltrations Calculations 

5. LOG 3 Volume Storage Capacity 

6. LOG 3 Inlet Capacity Calculations 

7. Level of Green 3 Inlet/Outlet Sizing Guidance 
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Designer: Select MHFD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

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

Date: 1-hour rainfall depth, P1 (in) = 0.60 0.83 1.10 1.34 1.71 2.01 2.34 3.19

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group(s)

Imperviousness

WQE

&

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)

(Optional)

Override tc 

(min)

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

1 0.035 A 27.1% 0.18 0.19 0.20 0.22 0.26 0.32 0.43 0.00 0.000 0.00 0.00 0.000 20 0.06 0.00 0.00 21.40 5.00 2.04 2.82 3.73 4.55 5.80 6.82 7.94 10.82 0.01 0.02 0.02 0.03 0.04 0.06 0.09 0.16

2 0.126 A 75.4% 0.61 0.62 0.64 0.65 0.67 0.70 0.74 0.00 0.000 0.00 0.00 0.000 20 0.02 0.00 0.00 13.19 5.00 2.04 2.82 3.73 4.55 5.80 6.82 7.94 10.82 0.16 0.22 0.29 0.36 0.48 0.57 0.70 1.01

2.5 0.064 A 53.3% 0.41 0.42 0.44 0.45 0.48 0.53 0.60 0.00 0.000 0.00 0.00 0.000 20 0.20 0.00 0.00 16.94 5.00 2.04 2.82 3.73 4.55 5.80 6.82 7.94 10.82 0.05 0.07 0.10 0.13 0.17 0.21 0.26 0.41

Calculation of Peak Runoff using Rational Method

Runoff Coefficient, C

MHFD-Rational, Version 3.00 (August 2025)

11/25/2025

Provide input for area, soil type, and imperviousness on the Runoff Coeffs worksheet.

Cells of this color are for required user-input

Cells of this color are for optional override values

Calculation of Peak Runoff using Rational MethodCalculation of Peak Runoff using Rational Method

Rainfall Intensity, I (in/hr) Peak Flow, Q (cfs)Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of Concentration

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�

 t� 3�4�353� 5 (urban) 

 t� 3�4�353� 10 (non-urban)

Q 89: � CIA

BAWM MHFD-Rational v3.00 (6).xlsm, Rational Calcs 11/25/2025, 10:44 AM



Project:

Basin ID:

Depth Increment =

Watershed Information Top of Micropool

Selected SCM Type = EDB

Watershed Area = 0.19 acres

Watershed Length = 160 ft

Watershed Length to Centroid = 80 ft

Watershed Slope = 0.005 ft/ft

Watershed Imperviousness = 68.00% percent

Percentage Hydrologic Soil Group A = 0.0% percent

Percentage Hydrologic Soil Group B = 0.0% percent

Percentage Hydrologic Soil Groups C/D = 100.0% percent

Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = Denver - Capitol Building

Optional User Overrides

Water Quality Capture Volume (WQCV) = 0.00422 acre-feet acre-feet

Excess Urban Runoff Volume (EURV) = 0.013 acre-feet acre-feet

2-yr Runoff Volume (P1 = 0.83 in.) = 0.008 acre-feet 0.83 inches

5-yr Runoff Volume (P1 = 1.1 in.) = 0.012 acre-feet 1.10 inches

10-yr Runoff Volume (P1 = 1.34 in.) = 0.015 acre-feet 1.34 inches

25-yr Runoff Volume (P1 = 1.71 in.) = 0.021 acre-feet 1.71 inches

50-yr Runoff Volume (P1 = 2.01 in.) = 0.026 acre-feet 2.01 inches

100-yr Runoff Volume (P1 = 2.34 in.) = 0.032 acre-feet 2.34 inches

500-yr Runoff Volume (P1 = 3.19 in.) = 0.046 acre-feet 3.19 inches

Approximate 2-yr Detention Volume = 0.008 acre-feet

Approximate 5-yr Detention Volume = 0.012 acre-feet

Approximate 10-yr Detention Volume = 0.014 acre-feet

Approximate 25-yr Detention Volume = 0.016 acre-feet

Approximate 50-yr Detention Volume = 0.018 acre-feet

Approximate 100-yr Detention Volume = 0.020 acre-feet

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Stage - Storage

Description

MHFD-Detention, Version 4.07 (June 2025)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4.07- 100-YR Infiltration Calc- LOG 3 ONLY.xlsm, Basin 11/25/2025, 10:46 AM

KellyProulx
Callout
AREA AND COMPOSITE IMPERVIOUSNESS FOR ONLY THE BASINS TRIBUTARY TO THE LOG 3 FACILITY 
BASIN 2 =    0.126 AC
BASIN 2.5 = 0.064 AC
                      0.19 AC

KellyProulx
Callout
WQCV TRIBUTARY TO THE LOG 3 FACILITY
(SEE INFILTRATION CALCS)

KellyProulx
Highlight
0.00422



Parameter Value Unit

Drainage Area (sf) 490 sf

WQCV 0.0042 acre-ft

182.952 ft3

75% of WQCV 137.214 ft3

Infiltration Rate 0.794 in/hr

0.06617 ft/hr

Infiltration Rate for Drainage Area 32.42167 ft3/hr

Time to Infiltrate 75% of WQCV 4.23217 hrs

Time to Infiltrate Full WQCV 5.642893 hrs

BAWM Infiltration Rate

KellyProulx
Callout
LOWEST INFILTRATION VALUE MEASURED WAS USED FOR CALCULATIONS TO HAVE A CONSERVATIVE APPROACH

KellyProulx
Highlight
5.642893 hrs
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KellyProulx
Callout
CIVIL 3D CALCULATED THE TOTAL CUT VOLUME BY COMPARING OUR HIGHPOINT ELEVATION OF 5215.99 TO THE REST OF THE MODELED SURFACE FOR THE LOG 3 FACILITY.

KellyProulx
Highlight
��

KellyProulx
Text Box
5 CU. YD. * 27 = 135 CU. FT.


THE LOG 3 FACILITY HAS CAPACITY FOR APPORX. 75% OF THE TOTAL WQCV OF 183 CUB. FT.



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a') aLOCAL = 2.0 2.0 inches

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

Warning 1 Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 2.00 2.00 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

Total Inlet Interception Capacity Q = 0.5 0.9 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.5 2.4 cfs  
Capture Percentage = Qa/Qo C% = 52 27 %

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

INLET ON A CONTINUOUS GRADE
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

CDOT Type R Curb Opening

1

TYPE R INLET MODIFIED TO
HAVE 2-INCH FLOW LINE
DEPRESSION AND 2-FT WIDE
OPENING TO MIMIC OUR
INLET CONFIGURATION

MAX FLOW THE INLET CAN
ACCEPT IS 0.9 CFS
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Level of Green 3 Inlet/Outlet Sizing Guidance 
Purpose and Use 
The memo guides sizing of curb cut inlets and outlets for Level of Green 3 (LoG3) Green Infrastructure 
facilities from Denver’s Green Continuum: Streets Design Guidelines. In all cases, the designers must 
ensure all applicable criteria from Denver’s Storm Drainage Design and Technical Criteria Manual is 
met.  Designers must use best professional judgement to protect people and property. 
Results Summary 
In the City and County of Denver, Green Infrastructure standard curb cut inlets are 1’, 2’ or 3’ long and 
can be configured with or without a 2” flow line depression (FLD), for a total of 6 inlet configurations. 
Three feet is the maximum length of a curb cut inlet due to constructability, maintenance, and urban 
design considerations.  The following table provides guidance for selecting an inlet configuration for an 
LoG3, given the impervious acres of area tributary to the facility.  

Tributary Area  
Impervious Acres 

Suggested Inlet 
Configuration1 

Acceptable Alterative 
Configurations2 

<0.25 2' w/o 2" FLD 1' w/ FLD; 2' w/ FLD 
0.25-0.50 2' w/ 2" FLD 3' w/o FLD; 2' w/o FLD 
0.50-1.0 3' w/ 2" FLD 2' w/ FLD; 3' w/o FLD 
1.0-2.03 3' w/ 2" FLD 3' w/o FLD; 2' w/o FLD; 2' w/ FLD 
>2.0 ------------- Tributary area too large for LoG3 ------------ 

Table Notes 
1. If longitudinal slopes are <1%, the street may be too flat to support an LoG3. Select an inlet 

configuration without a flow line depression (FLD) to preserve grade through the LoG3. 
2. Factors to consider if selecting an alternative inlet from the table are longitudinal slope, if multiple 

facilities are in series, dry weather flow, utilities and other conflicts, and urban aesthetic design. 
3. Only partial (50% to 100%) water quality event peak flow capture is possible when the tributary area 

is >1.0 impervious acres. 
4. The 1’ long curb cut inlets should only be used for secondary, mid-facility inlet points. 
Other Design Guidance 
Designers should confirm the inlet has the lowest flow capacity of any point in the LoG3 system, so all 
flows that enter will exit safely back to the street and existing drainage network. To do this: 
• Confirm that inlet capacity is less than the LoG3’s open channel capacity. 

a. If longitudinal slopes are >1%, the most constrained swale geometries flowing at 4.5” (below the 
typical 6” minimum depth) likely have a higher capacity than the inlet 

• Confirm that the outlet has higher capacity than the inlet. 
a. Specify the outlet has the same length as the inlet. The outlet will behave like a weir/orifice 

and will always have greater capacity than the hydraulic condition assumed by MHFD-Inlet at 
the inlet if the lengths are equal. 

• Confirm other hydraulic features (weirs, chases, etc.) have a higher capacity than the inlet. 
• Confirm overflow is toward the street wherever flows may pool if hydraulic features are blocked. 

  

https://www.denvergov.org/content/denvergov/en/transportation-mobility.html
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Derivation of Inlet Selection Table 
Guiding Principles 
Ideally, inlet capacity of an LoG3 would be exactly equal to the water quality event (WQE) peak flow 
(WQPF) rate so that the LoG3 facility could take in all the flows from frequent, small rain events, but 
bypass flows that are larger. The WQE is the 80th percentile runoff producing rain event, which totals 
0.6” of rain in Denver. Any flow rates greater than the WQPF (i.e., 2-yr and larger) would bypass and be 
safely conveyed by the street and underground storm system designed for that purpose. Sizing an inlet 
this way allows the LoG3 to be used even in areas with large tributary areas, as the inlet controls the 
hydraulics and prevents runoff from overwhelming the system. However, as tributary area accumulates, 
so do sediments and dry weather flows. Therefore, practical upper bound of tributary area to a single 
LoG3 facility is set at 2.0 impervious acres. This is roughly one side of two city blocks with medium 
density residential cover, or one city block with high density development. 
 
If inlet’s peak capacity is slightly less than the WQPF, the inlet will still take in a vast majority of water 
quality flows, which are all runoff produced by rain events smaller than the 80th percentile runoff event. 
It will also take in a vast majority of even the WQE. This is because the WQPF is an instantaneous, 
extreme value of the WQE, and the WQE is also the largest event of the annual water quality flows. 
 
This analysis uses the MHFD-Inlet_v.5.03 spreadsheet to quantify the range in capacity (cfs) of the six 
inlet configurations described above. It also uses the Rational Equation to quantify the maximum 
impervious tributary area from which each inlet configuration can intake the WQPF (also in cfs).  
 
Water Quality Event Peak Flows with the Rational Method 
The purpose of this section is to estimate a WQPF rate in cfs per impervious acre contributing runoff. 
Take the Rational Equation, pasted below from MHFD Vol. 1 Ch.6: 
 

 
 
To calculate C, MHFD Vol. 1 Ch. 6 provides equations shown in Table 6-5 below, that vary with NRCS 
Hydrologic Soils Group (HRG). For the equations in Table 6-5, I is the percentage of impervious cover 
in the tributary area – not average rainfall intensity from Equation 6-1. 
 

https://www.denvergov.org/content/denvergov/en/transportation-mobility.html
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Assuming C/D Hydrologic Soils Group throughout urban Denver, the power equation in the table can be 
approximated by a linear equation across a range of impervious cover of 40% to 95% with an average 
absolute error of 3%: 
 

C ≈ 0.804 * Impervious Cover [%] 
 
Next, the average rainfall intensity, I, from the Rational Method should be calculated as shown in 
equation 5-1 below, from MHFD Vol. 1 Ch. 5: 
  

 
 

For the WQE, P1 is fixed at 0.6”. When using the Rational Method, the storm duration (Td) is equal to 
the time of concentration (tc). For small (<2.0 impervious acre), urban watersheds comprising of a dense 
grid of city blocks, tc is likely between 5 and 15 min. The assumptions supporting this are that overland 
flow paths are typically the depth of a parcel (< 200 feet), and gutter flow paths are hydraulically 
efficient and are ~200 ft long for each acre of tributary area (therefore < 1000 ft total). An informal 
sensitivity analysis was performed to confirm this assumption. Conservatively assuming tc = 10 min, 
then I: 
 

I = 1.62 in /hr 
 

Substituting these values for C and I into the Rational Method, and re-arranging the equation produces: 
 
Q = (0.804 * Impervious Cover [%] ) * (1.62 in/hr) * (A) 
 
Q / (A * Impervious Cover [%]) = 0.804 * 1.62 
 
Q / Impervious Acre = 1.30 cfs/acre  
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Here, 1.30 is assumed to be the WQPF (cfs) per acre of impervious tributary area. An informal 
sensitivity analysis using the Rational Method for tributary areas with <2.0 impervious acres revealed 
this value varied between 0.9 and 1.7 cfs/acre, depending on impervious cover and tc. However, 1.30 
was very typical for watersheds with ~70% impervious cover. WQPF will be overestimated if 
impervious cover is <70% and underestimated if >70% as this impacts both C and I through tc. 
 
Inlet Capacities and Tributary Area 
The inlet sizing spreadsheet developed by MHFD (MHFD-Inlet_v5.03) was used to determine the range 
of capacity for the inlet configurations. Factors that control the capacity were street cross slope, street 
longitudinal slope, and Manning’s n for the street. These three parameters were varied to the end of 
typical design ranges and grouped to generate very high or very low capacities: 
 
• Low Capacity Parameters: Street cross slope=2% | Street long slope=8% | Manning’s n=0.012 
• High Capacity Parameters: Street cross slope=8.33% | Street long slope=0.5% | Manning’s n=0.020 
 
Other MHFD-Inlet parameters were either insensitive or fixed based on inlet, street, or curb design 
standards. The table below shows the capacities. Note, the actual inlet length is smaller than the nominal 
length by 1.5” due to the construction of the cast iron curb cut inlet.  
 
Finally, the inlet capacity flow rates (cfs) were converted to an impervious tributary acreage by dividing 
by the 1.30 cfs/impervious acre coefficient derived previously. The table below shows the results of the 
analysis. These values were then interpreted to produce a recommended inlet configuration based on the 
impervious tributary area.   
 

Nominal 
Length [ft] 

Flow Line 
Depression 

[in] 

Length 
[in] 

Length 
[ft] 

MHFD-Inlet 
Low Capacity 

[cfs] 

MHFD-Inlet 
High 

Capacity [cfs] 

Max 
Impervious 
Acres - Low 

Max 
Impervious 

Acres - High 
1 0 10.5 0.88 0.260 0.381 0.199 0.292 
2 0 22.5 1.88 0.535 0.764 0.410 0.585 
3 0 34.5 2.88 0.785 1.094 0.601 0.838 
1 2 10.5 0.88 0.354 0.489 0.271 0.375 
2 2 22.5 1.88 0.714 0.960 0.547 0.736 
3 2 34.5 2.88 1.028 1.337 0.788 1.024 

 
None of the inlet configurations capture peak inflows when the impervious tributary area is greater than 
~1.0 ac. Therefore, it should be assumed that LoG3 facilities capturing areas greater than 1.0 impervious 
ac will have only partial capture of the WQPF, however it should still capture a vast majority of the 
WQE following the guiding principles above. 
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