Welcome to the IMP Sizing Calculator

This Help File covers the basic operation of the IMP Sizing Calculator.

The Integrated Management Practices (IMP) Sizing Calculator is used in conjunction with the Low Impact
Development (LID) Design Guide (Chapter 3 of the Contra Costa Clean Water Program’s

(CCCWP’s) Stormwater C.3 Guidebook, Ninth Edition). The LID Design Guide includes an LID design
procedure, equations to be used when sizing IMPs, a format for documenting IMP sizing calculations, and
IMP design ideas and design criteria.

Check the CCCWP website at http://www.cccleanwater.org for updates to the Stormwater C.3 Guidebook
(Guidebook) and to the Calculator. Review the entire current edition of the Guidebook before using the
IMP Sizing Calculator.

The IMP Sizing Calculator automates some of required calculations and can be used to:

Perform a preliminary check that the sizing of IMPs and self-retaining areas meets the minimum
criteria in the Guidebook.

Facilitate iterative calculations as new design options are tried.

Prepare a summary report of calculations that can be submitted, along with the required Exhibit,
as part of the Stormwater Control Plan required by Contra Costa municipalities.

Calculator output should be checked to ensure it is consistent with the calculations done using the
formulas and parameter values in the Guidebook.

The links below will direct you to specific tool functions:

Background on IMPs and IMP Sizing
Before Beginning Your Calculations
Using the IMP Sizing Calculator Update
Starting a New Project: Entering Project Information
Saving and Opening Projects
Adding DMAs and IMPs
o Adding a New DMA
o Entering Data for a New DMA
o Adding a New IMP
o Entering Data for a New IMP
Using the IMP Sizing Calculator as a Design Aid
Reviewing Calculation Warnings
Preparing a Summary Report
Additional Project Information

Background on IMPs and IMP Sizing

The Guidebook 9™ Edition, as updated in April 2024, includes sizing factors for the following IMPs:
e Bioretention Facility
* Flow-Through Planter
e Dry Well
* Tree-Box-Type High-Flowrate
* Vault-Based High-Flowrate Media Filter


http://www.cccleanwater.org/

Following the publication of the Guidebook 9th Edition (2024), the IMP calculator was modified for
consistency with the latest Guidebook which included updated Provision C.3 categories, thresholds, and
Hydromodification Management (HM) requirements. The changes are noted below:

* Updates to Windows 10/11 compatibility

* Updates to Treatment Options for sizing

* Removal of HM Treatment Plus” flow control option

® Change of Design Goal to Project Types consistent with the updated Guidebook

® Updates to graphics and inclusion of display key design criteria

e Addition of at tab to support the Project Data Form (Stormwater Control Plan template format)
® Allowance of input polygon info representing DMAs and IMPs

* Generation of text files for shapefile output for calculations and the Project Data Form

Applicability of Requirements. The Calculator provides three options for sizing IMPs: “Standard LID
WQ Treatment”, “Road Reconstruction”, and “Special Projects.” See Guidebook Chapter 1, “Policies and
Procedures,” to determine which requirements apply to your project.

Standard LID WQ Treatment. For bioretention facilities and flow-through planters, the sizing factor (i.e.,
the ratio of IMP area to upstream impervious area) for “Treatment Only” is consistently 0.04, regardless of
location or pre-project soil type.

Derivation of Sizing Factors.

For “Standard LID WQ Treatment” and “Special Projects,” sizing factors for bioretention and other IMPs
are based on fully treating incoming stormwater flows up to the water quality treatment flow rate, which is
equivalent to a constant rainfall 0.2 inches per hour (assuming a runoff coefficient of 1.0). The sizing
factors are computed dividing the water quality flow rate by the throughput rate of the treatment media
(e.g., bioretention media infiltration rate, media filter cartridge capacity). For example, bioretention media
has an estimated long-term infiltration rate of 5 inches per hour. The corresponding sizing factor is
computed as follows:

WQ Treatment Rate 0.2 in/hr 0.04
Media Throughput Rate ~ Sin/hr

Sizing Factor =

Flow-through planters use the same media and bioretention facilities and thus also have a sizing factor of
0.04. Tree-box media filter IMPs, which are an option under “Special Projects,” have a specially designed
treatment media that can infiltrate at 50 inches per hour, or 10 times the rate of bioretention media. Using
the equation above for tree filters yield a sizing factor of 0.004.

Sizing factors for media filter vault IMPs that are available for “Special Projects” are computed similarly.
For this IMP, the IMP Calculator computes the water quality flow rate, the user enters the manufacturer’s
specified flow rate per cartridge, and then IMP Calculator then computes the minimum number of
cartridges required to provide the required level of water quality treatment.

L IMPs for HM projects can be sized using the Contra Costa-specific version of BAHM



Sizing factors for roadway reconstruction projects integrate the mean annual rainfall (MAP) for the project
site into the sizing factor:

Sizing Factor = 0.00060 x MAP + 0.0086

This MAP-dependent sizing factor was derived from long-term continuous simulation modeling conducted
as part of the Bay Area green stormwater infrastructure (Gl) planning.

Before Beginning Your Calculations

Preliminary LID Design. Start with a preliminary site layout and drainage plan that incorporates LID
design, as follows:

1. Optimize the site layout by preserving natural drainage features and designing buildings and
circulation to minimize the amount of roofs and paving.

2. Use pervious surfaces such as turf, gravel, or pervious pavement—or use surfaces that retain
rainfall, such as “green roofs.”

3. Disperse runoff from impervious surfaces on to adjacent pervious surfaces (e.g., direct a roof
downspout to disperse runoff onto a lawn).

4. Drain impervious surfaces to engineered Integrated Management Practices (IMPs), such as
bioretention facilities, flow-through planters, or dry wells. IMPs infiltrate runoff to groundwater
and/or percolate runoff through engineered soil and allow it to drain away slowly.

See “Analyze Your Project for LID” on the LID Design Guide.

Divide the Project Area into Drainage Management Areas. Next, divide the entire project area into
discrete Drainage Management Areas. Typically, lines delineating DMAs follow grade breaks and roof
ridge lines. Successful LID design requires that drainage for each square foot of the site be planned,
designed, and constructed with precision and care. In particular, Drainage Management Areas must be
precisely delineated. Consider how roof slopes, rain gutters, and roof leaders, as well as pavement grade
breaks, curbs, and gutters, will direct runoff toward self-retaining areas or IMPs.

Use separate DMAs for each surface type (for example, landscaping, pervious paving, or roofs). Each
DMA must be assigned a single hydrologic soil group corresponding to the pre-project condition.

Assign each DMA an identification number and determine its size in square feet.

Classify each DMA as one of the following four types:

1. Self-treating area

2. Self-retaining areas (also called “zero-discharge” areas)
3. Areas draining to self-retaining area

4. Areas draining to an IMP.

See the definitions and descriptions for each type of area beginning on the LID Design Guide. Also see
the design sheet, “Self-Treating and Self-Retaining Areas” beginning on the LID Design Guide.



Using the IMP Sizing Calculator

The IMP Sizing Calculator consists of three sections as illustrated in the figure below. The first section
contains basic information that applies to the entire project, such as its name, location and the

project site’s mean annual precipitation (abbreviated as MAP). The second section describes the
drainage characteristics of the site: the drainage management areas or DMAs and proposed stormwater
control IMPs. This section also tracks calculation warnings and dynamically produces a preview of the
project’'s summary report. The third section compares the project site area and the combined areas of
all DMAs and IMPs. After delineating the project site and laying out IMPs, the total area of

the DMAs and IMPs should match the total project site area.

@ Integrated Management Practice Calculator — O *

File Tools Help
Project Information
All of the project information is required. Please fill in all of the information before editing the DMAs and IMPs.

Project Name |Examp|e Site Development Project | Project Type
Location |c0mra Costa County | (® Standard LID WQ Treatment
APN |N;‘A | (O Road Reconstruction

Total Area | 35I}DD| sg.ft.  Mean Annual Precip in O Special Project

—_—

Drainage Managemenrt Areas (DMAs)  Integrated Management Practices (IMPs)  Calculation Wamings(?) Summary Report  Additional 4 | *

Add New DMA Remave Cument DMA Rename Cument DMA

J |

Total Area (Calculated)

Drainage Management Areas l:l sq. ft.
Integrated Management Practices l:l sq. ft. —

Total l:l sq.ft. (WARNING: Total area of DMAs and IMPs does not equal the total project area)

Project Information:
Basic Characteristics that
describe the entire site

Multiple tabs:
Describes DMAs, IMPs,
Calculation Warnings,
Summary Report, and
Additional Project Info

Calculation Check: Compares
DMA and IMP area with Total
Project Areas



Starting a New Project: Entering Project Information

The Project Information section contains information that applies to the entire site. You must fill out this
section before unlocking the remainder of the tool where you will enter specific information about the site
drainage and IMP layout.

Hint: The Project Name, Total Area and Mean Annual Precipitation (if applicable) fields must be filled
in before adding DMAs or IMPs.

Project Information
All of the project information is required. Please fill in all of the information before editing the DMAs and IMPs.

Project Name |Examp|e Site Development Project | Project Type
Location |Cu:urdra Costa County | (® Standard LID WQ Treatment
APM |NIA | () Road Reconstruction

Total Area | 35000| sq.ft.  Mean Annual Precip = O Special Project

Project Name: Name of development or portion of development evaluated with the IMP Sizing
Calculator. The Project Name will appear at the top of the Summary Report generated by the tool for
submittal to plan reviewers.

Location: General location of the project site. This information also appears at the top of the Summary
Report.

APN: Associated parcel number for the project. If only a subdivision number is available, enter that.

Total Area: The total area of the project. As a calculation check/quality control feature, the IMP Sizing
Calculator tracks the areas of DMAs and IMPs to ensure they equal the total project area.

Mean Annual Precipitation: MAP is only applicable to road reconstruction projects. IMP sizes vary to
reflect local rainfall patterns. Enter the approximate mean annual precipitation for the project location. A
countywide isohyetal map is available on the Program’s website (http://www.cccleanwater.org/new-
developmentc3/stormwater-c3-guidebook/). Most developable lands within the County have a MAP
between 8 and 30 inches. If you enter a value beyond this range, the IMP Sizing Calculator will issue
a Calculation Warning and ask you to verify the entered MAP value is correct. If you move forward with
a MAP value outside the range of 8 to 30 inches, the IMP Sizing Calculator will use the closest end-
member value (either 8 or 30 inches) in its internal Rainfall Adjustment calculation.

Project Type: Select Standard LID WQ Treatment, Road Reconstruction, or Special Project , as
required for the project. If the project type changes you could switch from one setting to the other (e.g.
from Standard LID WQ Treatment, Road Reconstruction, or Special Project) without losing any
information entered. The tool dynamically updates any computed minimum IMP sizes.



Saving and Opening Projects

At any point during the process, you can save your project and reopen it later to continue working on a
project. The files are small and portable for e-mailing or transferring between computers.

File | Tools  Help

Mew
Open  Ctrl+0 required. Please fill in all of the information before editing the DMAs and [MPs.
| Save Ctrl+5 | Development Project | Project Type
Save Az County | (@ Standard LID W3 Treatment
Exit Ctrl+X —| {_) Road Reconstruction
Total Area 35|}|}| sq.ft.  Mean Annual Precip in © Special Project

Adding DMAs and IMPs

Below the Project Information section is a set of five tabs. The left-most tabs are used to enter
information about DMAs and IMPs. The right-most tabs summarize Calculation Warnings, generate a
preview of the project’'s Summary Report, and provide optional Additional Project Info to help with
exporting a complete Project Data Form.

The IMP Sizing Calculator will allow you to enter DMAs and IMPs in any order. Most users will begin by
entering the DMAs already identified in the site plan drawings and then fit IMPs into the available

spaces. For more information about delineating DMAs and planning IMPs, see Chapter 3 of the
Guidebook.

Drainage Management Areas (DMAs)  Integrated Management Practices {IMPs)  Calculation Wamings(2) Summary Report  Additional * | *

DMAT
DMA Type Please select w Flease select
Drainage Area (sq.ft.) |D Flease select

Pleaze zelect

Add Mew DMA Remove Cument DMA Rename Cument DMA

Adding a New DMA

To add a new DMA, select the | AadNenOMA | tton and then choose the appropriate DMA type from the
dropdown list shown in the illustration below. Each new DMA will appear as a sub-tab within the DMA tab
(with additional DMAs appearing to the right of DMA1 shown below). You can enter all of the project
site’s DMAs together to streamline the process. The IMP Sizing Calculator has no practical upper limit
to the number of DMAs. Review the Guidebook for a complete description of the DMA types.



Drainage Management Areas (DMAs)  Integrated Management Practices {(IMPs) Calculation Wamings(2) Summary Report  Additional 4 | *

DmMAl

DMA Type Please select Please select

Drainage Area (sq. ft.) Drains to IMP Please select
Self-Treating
Self-Retaining

Drains to Sef-Retaining DMA

Add New DMA Remove Cument DMA Rename Cument DMA

Drainage Management fueas [DMAs] | Integrated Management Practices (IMPs)  Caloulation Wamng=(2] | Summan Feport

DA
Dy Type Flease select W
Drainage Arealsq B)  [Draing to IMP
Sel-Tresting
MNRCS Soil Group Self-Retainng
Draire bo Sell-Betaining DMA
Post-project Suface Type | Please select b

[ Add Hew DMA 1 [ Remove Cusrent D, ] iﬁename Current DMAI

Select a Type for Each DMA. DMA types are described on pp. 37-41 of the Guidebook.
| Remove Cunent DMA |button

The IMP Sizing Calculator also allows you to Remove a DMA by clicking on the
or to Rename a DMA to match your site development plan’s naming convention by clicking

the Flenams Cunerd DA

button.

Entering Data for a New DMA

The information required for each DMA depends on the type of DMA selected. Self-Treating and Self-
Retaining DMAs are the simplest. For these two DMA types, you only need to enter the drainage
area. For the Drains to Self-Retaining DMA type, you must enter the drainage area and the name of
the Self-Retaining DMA to which it drains.

The most common and most complex DMA to describe is the Drains to IMP type. The illustration below
shows the required information.
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Drainage Management freas (DMAs)  |ntegrated Management Practices {IMPs)  Calculation Wamings(1) Summary Report  Additional| 4

DMAT

DMA Type Drains to IMP | IMP IMP1 w

Drainage Area (sq. ft.) |33|]'D'|]' | Drains to DMA | Please select

Post-project Suface Type | Conventional Roof w
Flease select
Concrete or Asphalt Add Mew DMA Remove Cument DMA Rename Curent DMA
Pervious Concrete
Porous Asphalt

Grouted Unit Pavers
Solid Unit Pavers
Crughed Aggregate
Turblock
Landscape

Green Roof

L3

Drainage Management Areas (DMAs)  Integrated Management Practices (IMPs)  Calculation Wamings(2)  Summary Report  Additional| *

DMAT
DMA Type Drains to IMP ~ | IMP IMP1 w
Drainage Area {sq.ft.) |3~3{|'|]'|]' | Drains to DMA | Please select
Post-project Surface Type | Please select w

Conventional Roof
Concrete or Asphalt
Pervious Concrete
Porous Asphalt
Grouted Unit Pavers
Solid Unit Pavers
Crushed Aggregate
Turfblock
Landscape

Green Roof

Add New DMA Remove Cumrent DMA Rename Cumrent DMA,




Drainage Management Areas (DMAs)  Integrated Management Practices {IMPs) Caleulation Wamings(2) Summary Report  Additional * | *
DMA1

DMA Type Drains to IMP ~ | IMP IMP1 ~

Drainage Area (sq.ft.) |33I}DD | Please select

Post-project Surface Type | Conventional Roof w

Please select
Concrete or Asphalt Add New DMA Remove Cument DMA Rename Cument DMA
Pervious Concrete
Porous Asphalt
Grouted Unit Pavers
Solid Unit Pavers
Crushed Aggregate
Turfblock
Landscape

Green Foof

Drainage Area: The total drainage area of the DMA. Typically, it is necessary to iteratively adjust the
area of some DMAs to accommodate IMPs. Begin with initial estimates and adjust as necessary so that
the total area of DMAs and IMPs adds up to the total project area. If the Drainage Area is left to the
default value of 0 square feet, the IMP Sizing Calculator will add a Calculation Warning that will appear
on the Calculation Warnings tab and within the Summary Report.

Post-project Surface Type: The IMP Sizing Calculator contains runoff factors that will reduce the
minimum size for an IMP if the tributary area consists of surfaces that produce less runoff. The applicable
runoff factors are in Table 3-2 of the Guidebook.

IMP: Select the name of the associated IMP. This drop down list defines the tributary drainage
characteristics for each IMP, and multiple DMAs can drain to a single IMP so long as they all share the
same soil type. The association between DMAs and IMPs can also be made on the IMP tab (see Entering
Data for a New DMA). Note: If you have not defined any IMPs yet, the dropdown list will be blank.

Adding a New IMP

Similar to the DMA tab, the IMP tab contains separate buttons for adding, deleting and renaming
IMPs. The IMP Sizing Calculator will calculate the minimum size for any of the IMPs described in the
Guidebook to meet either Standard LID WQ Treatment, Road Reconstruction, or Special Project
requirements.

The first step when adding a new IMP to a project is to specify the soil type draining to the
IMP. Remember, multiple DMAs can drain to a single IMP so long as the DMAs all share the same soil
type.



Drainage Management Areas (DMAs) Integrated Management Practices (IMFs) | Calculation Wamings(3)  Summary Report  Additional * | *

[MP1

NRCS Soll Group | EEEEareae

Connected DMA=IEEEEEE Re
A
B
C
D
Connect IMP Disconnect Selected IMP

| Drainage Management Areas [DAs) | Integrated Management Practices (IMPs) | Calculation Wamings(3) | Summary Report|

IMF1

Soil Type | e
Connected DMAs

=Xl

Conrnect P Dizconnect Selected TME

Al New IMP [ [ Remave Current IMP | ’Hewm&xmnlli-‘l?

After specifying the Soil Group of the DMAs draining to the IMP, select the type of IMP to use. The IMP
Sizing Calculator only offers IMPs that are allowable for the specified soil type (see illustrations
below). For example, Dry Wells are only available when Group A or Group B soils are selected.



IMP1

IMP Type |H=ESEEE w
Connected DMAsE=-EE e
Bioretention Facility

Flow-Through Planter
Diry Well

Cornect IMP Dizconnect Selected IMP

» Group A, B soils IMPs

Applicability of IMP Types in Various Soil Types

IMP Type Soil Groups
Bioretention Facility All Soils
Flow-Through Planter All Soils

Dry Well Group A, B only
Tree-Box-Type High-Flowrate All Soils
Vault-Based High-Flowrate Media  All Soils

Filter

Entering Data for a New IMP

The IMP Sizing Calculator will compute the minimum allowable size for IMPs on the project site, based on
type of IMP selected and information provided about the project site, including the properties of the
tributary DMAs (drainage area, soil type, land cover) and local mean annual precipitation, where
applicable. It will also require you to enter an initial planned area for any IMPs on the project site. The
planned IMP area should be consistent with the Stormwater Control Plan Exhibit submitted for the
project.



IMP1

NRCS Soil Group Bioretention Facility

d-inch min. sweep cr::f;i}:'fn Concrete

Bioretention Facilit bend and cleanout min. drop inlet
IMP Type | Y - | 2 inches above overflow or manhole
Parameter Minimum Proposed \ ) Min., B-inch
— 3-imch mas. ponding
Area (sq ft) 1,320 1800 . mulch if specified
Connected DMAs
DMAT
-
18-inch .
min.
soil
Connect IMP Disconnect Selected IMP lz.m.;_h"
min.
gravel

A-inch min.
Native soil underdrain

Soil Group: Select the appropriate NRCS soil group for the IMP.
Type: Select the type of this IMP.

The calculator calculates and displays the minimum values for each of the following applicable
parameters, based on IMP type, Project Type, and connected DMAs.

Standard LID Road

Parameter WQ Treatment | Reconstruction |Special Project

Bioretention Facility

A Surface Area of Bioretention Soil Mix (18” v v v
deep)

Dry Well

A Horizontal area of interface with native soils v v v

V  Storage volume v v v

Tree-Box-Type High-Flowrate

A Surface area of Minimum media depth( 1.8’ N/A N/A v
Deep)

Vault-Based High-Flowrate Media Filter

D Design Flow Rate (gpm) N/A N/A v

C Flow Rate per Cartridge (gpm) N/A N/A v

Flow Through Planter

A Surface Area of Bioretention Soil Mix (18” v v v
deep)

In all cases, the volume is the actual free volume. To determine the applicable volume associated with
gravel or other granular material, multiply times a porosity of 0.4.




Using the IMP Sizing Calculator as a Design Aid

The available IMP area, as shown on your initial site plan, may be less than the calculated minimum
required IMP area. The IMP Sizing Calculator facilitates rapid investigation of design alternatives, such as
redirecting drainage from a DMA to a different IMP or selecting a different IMP type.

IMP currently attached to the following DMAs: This box reports the connection between IMPs and
DMAs.

Reviewing Calculation Warnings

The Calculation Warnings tab collects and reports important calculation warnings and errors for a
project. The information included in this section could include missing or zero data, IMPs that are
undersized, mismatches between total project area and DMA+IMP area, and other relevant
messages. The Calculation Warnings tab is updated dynamically every time you change any project
information and is a useful way to check the validity and completeness of your work.

The information is also included with the Summary Report when a report is exported.

Drainage Management Areas (DMAs)  Integrated Management Practices (IMPs) Calculation Wamings(Z)  Summary Report  Additional * | *

Warning

Source Description Suggestion
Type p g9
IMP IMP1 This IMPs type has not been specified. Flease specify its type.
D DMAZIMEs The total ares of the project is not equal to the total area of  |Modify the comect area so that they

the DMAs and the IMPs. are egual.



Preparing a Summary Report

The Summary Report tab captures all relevant information about your project in one location. After you
are finished describing your project, entering DMAs, sizing IMPs, and checking Calculation Warnings, you
may export the Summary Report and incorporate it into your Stormwater Control Plan. The Summary
Report may be exported in HTML or PDF file format.

Drainage Management Areas (DMAs)  Integrated Management Practices (IMPs) Calculation Wamings(1) Summary Report  Additional *

Project Name: Example Site Development Project
Project Type: Standard LID WQ Treatment
Location: Contra Costa County

APN: N/A

Drainage Area: 35000 sf

Mean Annual Precipitation: 20 in

IV. Areas Draining to IMPs

IMP Name: IMP1
IMP Type: Bioretention Facility

Soil Type: D
Post- DMA
DMA DMA Project DMA | Area
Area Runofff x
Name Surface
(sq ft) Tvpe Factor|Runoff
YP Factor
DAl | 23,000|Conventional Roof 1.00| 23,000
Total | 22000
IMP
Sizing|Minimum|Proposed
Factor
Area| 0.040 1,320 1,800




Additional Project Information

The Additional Project Info tab is optional and can be populated from the Project Data Form in your
Stormwater Control Plan document.

Integrated Managemert Practices (IMPs) Calculation Wamings(2) Summary Report  Additional Project Info

This infarmation is optional but can help with exporting a complete Project Data Form.

Application Submittal Date | Fiday . Jume 30, 2023 |:|v|

Mame of Developer | |

Project Phase Mo. | |

Project Type and Description | |

Project Watershed | |

Tatal Project Site Area (acres) | |

Total Area of Land Distrurbed (acres) | |

Tatal New Impervious Suface Area ft2) | |

Project Density | |

Special Project Categories | |

Percent LID and non-LID Treatment | |

Hydromodification Management Compliance | |




	Welcome to the IMP Sizing Calculator
	Background on IMPs and IMP Sizing
	Before Beginning Your Calculations
	Using the IMP Sizing Calculator
	Starting a New Project:  Entering Project Information
	Saving and Opening Projects
	Adding DMAs and IMPs
	Adding a New DMA
	Entering Data for a New DMA
	Adding a New IMP
	Entering Data for a New IMP

	Using the IMP Sizing Calculator as a Design Aid
	Reviewing Calculation Warnings
	Preparing a Summary Report
	Additional Project Information

