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Washington State Department of Ecology Low Impact
Development Flow Modeling Guidance

Clark County requires the use of the Western Washington Hydrology Model (WWHM) and
other approved runoff model for estimating surface runoff and sizing stormwater control and
treatment facilities. Clark County allows use of eitherthepreviousversion-of \AWANHMAANHM
3orthecurrentversion; WWHM 2012. MGSFlood has not been approved by Ecology for
modeling bioretention facilities.

Check the Ecology webpages for the latest information use of the WWHM. Also refer to the
SWMMWW 2019, Volume lll Chapter 2 for information on the WWHM use for modeling LID

BMPs.

As Puget Sound gains more experience with and knowledge of LID techniques, the design
criteria will evolve. Also, our ability to model their performance will change as our modeling
techniques improve. Therefore, we anticipate this guidance will be updated periodically to
reflect the new knowledge and modeling approaches.
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! See Section C.11 for detailed instructions concerning how to represent the base material below grade as a gravel
trench/bed in the Western Washington Hydrology Model.

2 |f the perforated pipes function is to distribute runoff directly below the wearing surface, and the pipes
are above the surrounding grade, follow the directions for 2a above.
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Rart-2: Summary of WWHM 2012 Representation of LID BMPs

Note: BMP numbering given in this appendix corresponds to numbers in this manual. In some
cases, the numbering differs from those given in the SMMWW.

Downspout Dispersion — BMP T5.10C

Where BMP T5.10C — Downspout Dispersion - is used to disperse runoff into an undisturbed
native landscape area or an area that meets BMP T5.13 — Soil Quality and Depth, and the
vegetated flow path is at least 50 feet, the connected roof area should be modeled as a lateral
flow impervious area. Do this in WWHM on the Mitigated Scenario screen by connecting the
dispersed impervious area to the lawn/landscape lateral flow soil basin element representing
the area that will be used for dispersion.

Ecology may develop guidance for representing multiple downspout dispersions in a project
site. If such guidance is not forthcoming, in situations where multiple downspout dispersions
will occur, Clark County allows the roof area to be modeled as a landscaped area (where the 50-
foot flowpath requirement is met) or as 50% impervious lardseape/50% lawn (where a gravel
trench is used to disperse into a vegetated area with a 25 to 50 foot flowpath) so that the
project schematic in WWHM becomes manageable.

Concentrated Flow Dispersion — BMP T5.11

Where BMP T5.11- Concentrated Flow Dispersion - is used to disperse impervious area runoff
into an undisturbed native landscape area or an area that meets BMP T5.13 — Soil Quality and
Depth, and the vegetated flow path is at least 50 feet, the impervious area should be modeled
as a lateral flow impervious area. Do this in WWHM on the Mitigated Scenario screen by
connecting the dispersed impervious area to the lawn/landscape lateral flow soil basin element
representing the area that will be used for dispersion.

Ecology may develop guidance for representing multiple concentrated flow dispersions in a
project site. If such guidance is not forthcoming, in situations where multiple concentrated flow
dispersions will occur, Ecology may allow the impervious area to be modeled as a landscaped
area so that the project schematic in WWHM becomes manageable.

Sheet Flow Dispersion — BMP T5.12

Where BMPT5.12 — Sheet Flow Dispersion - is used to disperse impervious area runoff into an
undisturbed native landscape area or an area that meets BMP T5.13 — Soil Quality and Depth,

Clark County Stormwater Manual 20452021 Page C-16
Book 2 — BMP Design



Appendix 2-C — Low Impact Development Flow Modeling

the impervious area should be modeled as a lateral flow impervious area. Do this in WWHM on
the Mitigated Scenario screen by connecting the dispersed impervious area to the
lawn/landscape lateral flow soil basin element representing the area that will be used for
dispersion.

Ecology may develop guidance for representing multiple sheet flow dispersions in a project site.
If such guidance is not forthcoming, in situations where multiple sheet flow dispersions will
occur, Ecology may allow the impervious area to be modeled as a landscaped area so that the
project schematic in WWHM becomes manageable.

Post-Construction Soil Quality and Depth - BMP T5.13

Enter area as field pasture.

Bioretention — BMP T5.14B

Use new bioretention element for each type: cell, swale, or planter box.

The equations used by the elements are intended to simulate the wetting and drying of soil as
well as how the soils function once they are saturated. This group of LID elements uses the
modified Green Ampt equation to compute the surface infiltration into the amended soil. The
water then moves through the top amended soil layer at the computed rate, determined by
Darcy’s and Van Genuchten’s equations. As the soil approaches field capacity (i.e., gravity head
is greater than matric head), the model determines when water will begin to infiltrate into the
second soil layer (lower layer). This occurs when the matric head is less than the gravity head in
the first layer (top layer). The second layer is intended to prevent loss of the amended soil layer.
As the second layer approaches field capacity, the water begins to move into the third layer — the
gravel underlayer. For each layer, the user inputs the depth of the layer and the type of soil.

For the Ecology-recommended soil specifications for each layer in the design criteria for
bioretention, the model will automatically assign pre-determined appropriate values for
parameters that determine water movement through that soil. These include: wilting point,
minimum hydraulic conductivity, maximum saturated hydraulic conductivity, and Van
Genuchten number.

If a user opts to use soils that deviate from the recommended specifications, the default

parameter values do not apply. The user will have to use the Gravel Trench element to

represent the bioretention facility—and-follewtheproceduresidentifiedforWAMHM3-inPart1

For Bioretention with underlying perforated drain pipes that discharge to the surface, the only
volume available for storage (and modeled as storage as explained herein) is the void space
within the aggregate bedding layer below the invert of the drain pipe. Use 40% void space for
the Type 26 mineral aggregate specified in BMP T5.14B in Book 2.
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Using the procedures explained in Book 1, Section 2.3 and the test methods described in Book
1, Section 2.3.1.4, estimate the initial measured (a.k.a. short-term) infiltration rate of the native
soils beneath the bioretention soil and any base materials. Because these soils are protected
from fouling, not correction factor will be applied.

Permeable Pavements — BMP T5.15
Use new porous pavement element.

User specifies pavement thickness & porosity, aggregate base material thickness & porosity,
maximum allowed ponding depth & infiltration rate into native soil. For grades greater than 2%,
see additional guidance.

Vegetated Roofs — BMP T5.17

Use new green roof element

User specifies media thickness, vegetation type, roof slope, and length of drainage.
Impervious Reverse Slope Sidewalks — BMP T5.18

Use the lateral flow elements to send the impervious area runoff onto the
lawn/landscape area that will be used for dispersion.

Ecology may develop guidance for representing multiple impervious reverse slope sidewalks in
a project site. If such guidance is not forthcoming, in situations where multiple impervious
reverse slop sidewalks will occur, Ecology may allow the impervious area to be modeled as a
landscaped area so that the project schematic in WWHM becomes manageable.

Minimal Excavation Foundations — BMP T5.19

¢ Where residential roof runoff is dispersed on the up gradient side of a structure in
accordance with the design criteria and guidelines in BMP T5.10C, the tributary roof area
may be modeled as pasture on the native soil.

e In “step forming,” the building area is terraced in cuts of limited depth. This results in a
series of level plateaus on which to erect the form boards. Where “step forming” is used on
a slope, the square footage of roof that can be modeled as pasture must be reduced to
account for lost soils. The following equation (suggested by Rick Gagliano of Pin
Foundations, Inc.) can be used to reduce the roof area that can be modeled as pasture.

A]_ - C!S! XA]_ =A2

dP
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A1 =roof area draining to up gradient side of structure
dC = depth of cuts into the soil profile

dP = permeable depth of soil ( The A horizon plus an additional few
inches of the B horizon where roots permeate into ample pore
space of soil).

A, =roof area that can be modeled as pasture on the native soil. The rest
of the roof is modeled as impervious surface unless it is dispersed in
accordance with the next bullet.

¢ If roof runoff is dispersed down gradient of the structure in accordance with the design
criteria and guidelines in BMP T5.10C, AND there is at least 50 feet of vegetated flow
path through native material or lawn/landscape area that meets the guidelines in BMP
T5.13, the tributary roof areas should be modeled as a lateral flow impervious area. This
is done in WWHM on the Mitigated Scenario screen by connecting the dispersed
impervious area to the lawn/landscape lateral flow soil basin element representing the
area that will be used for dispersion.
Ecology may develop guidance for representing multiple downspout dispersions in a
project site. If such guidance is not forthcoming, in situations where multiple downspout
(down gradient) dispersions will occur, Ecology may allow the roof area to be modeled
as a landscaped area so that the project schematic in WWHM becomes manageable.

Full dispersion — BMP T5.30

If BMP design criteria in Book 2 are followed, the area draining to the BMP is not entered into
the runoff model.

Full downspout infiltration — BMP T5.10A and BMP T5.10B

If BMP design criteria in Book 2 are followed, the area draining to the BMP is not entered into
the runoff model.

Rainwater Harvesting — BMP T5.20

If BMP design criteria in Book 2 are followed, the area draining to the BMP is not entered into
the runoff model.

Newly planted trees — BMP T5.16
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If BMP design criteria in Book 2 are followed, the total impervious/hard surface areas entered
into the runoff model may be reduced by an amount indicated in the criteria for the BMP in
Book 2.

Retained trees — BMP T5.16

If BMP design criteria in Book 2 are followed, the total impervious/hard surface areas entered
into the runoff model may be reduced by an amount indicated in the criteria for the BMP in
Book 2.

Perforated Stub-out Connection — BMP T5.10D

Any flow reduction is variable and unpredictable. No computer modeling techniques are allowed
that would predict any reduction in flow rates and volumes from the connected area.
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