Technical Note for Pavement Surface Infiltration Design in Accordance with
WDNR Conservation Practice Standard 1008, Permeable Pavement

INTRODUCTION

This technical note describes the model input parameters that must be used for
designers to conduct a design analysis for permeable pavement surface infiltration.
The design analysis requires continuous simulation modeling to track changes in the
permeable pavement surface infiltration rate over the anticipated life of the pavement.
Critical model input variables include rainfall data, initial surface infiltration rate,
surface clogging capacity, surface infiltration rate restoration and surface cleaning
frequency.

The goal of the design analysis is to verify that the pavement surface infiltration rate
will be no lower than 10 inches per hour (in/hr) at any time during the anticipated life
of the pavement, by design. The 10 in/hr criteria is considered a conservative value
intended to minimize the potential for bypassing of the permeable pavement surface.
If the design analysis indicates that the 10 in/hr threshold is reached before the end of
the anticipated pavement life, the designer will need to adjust the anticipated
pavement life, surface cleaning frequency and/or site conditions (e.g., run-on source
area type, run-on ratio).

MODEL INPUT PARAMATERS
1. RAINFALL DATA

Continuous simulation modeling typically uses actual rainfall data to evaluate
performance of storm water control practices over time. For permeable
pavement surface modeling, rainfall data must be selected that accurately
represents the geographic area where the pavement will be installed and the
anticipate life of the pavement. The Department will identify specific rainfall
data files and rainfall years that should be used for different regions and for a
series of anticipated pavement life (e.g., 10 years, 20 years and 30 years). The
rainfall files for each region are available as files in the model. They are also
posted on the DNR Storm Water Program website
(http://dnr.wi.gov/topic/stormwater) and/or the USGS Wisconsin Water
Science Center website (http://wi.water.usgs.gov/slamm).

2. INITIAL SURFACE INFILTRATION RATE
The initial pavement surface infiltration rate of 100 in/hr was selected based

literature review and discussions with industry experts. It is understood that
most permeable pavement surfaces will exceed the 100 in/hr value at the time



of installation. However, a conservative value was selected as the starting
point for all permeable pavement surfaces for modeling purposes.

SURFACE CLOGGING CAPACITY

Surface clogging capacity is used in the model to calculate the reduction in
pavement surface infiltration rate that occurs as the result of each rain event. It
approximates the amount of TSS needed to fill the void spaces in the surface
of the pavement. As the clogging capacity selected is increased, the number
events required to fill the void spaces also increases. This increase also has the
effect of lengthening the time it takes to lower the infiltration rate to less than
10 inches/hour.

Two important factors that guided the selection of a default surface clogging
capacity value are the observed clogging times for permeable pavements and
approximate depth to which the TSS accumulates. Although observed
clogging times do vary between sites, some data in the literature indicates the
pavement infiltration rates can decline to 10 inches/hour in 8 to 10 years.
Other available literature indicates the depth to which most of the TSS
accumulates is 0.5 to 1.0 inches. Surface clogging capacity values ranging
from 0.4 to 1.0 pounds per square foot (lbs/sf) were used in the model to
determine which value would reduce the infiltration rate to 10 inches/hour in
10 years with a run on ratio of 3:1. A parking lot was used as the source area
in the model runs and it was assumed the parking lot was not cleaned. The
surface clogging capacity of 0.4 pounds per square foot was selected, because
it came closest to the 10 year goal and it represents a clogging depth of about
0.5 inches. This value is considered conservative, because of the 10 year goal
and it represents a relatively shallow depth of TSS accumulation.

The default value will be automatically used by the model when the user is
determining the decline in infiltration rates over time. An infiltration rate of
10 inches/hour will be reached in less than 10 years for ratios greater than 3:1
and the pavement will have added life for ratios less than 3:1.

SURFACE INFILTRATION RATE RESTORATION

The permeable pavement surface infiltration rate will decrease over time due
to accumulation of material at or near the pavement surface. The pavement
surface infiltration rate can be restored by surface cleaning. However, surface
cleaning can only restore a portion of the infiltration rate reduction that occurs
between cleaning events. To be conservative, the permeable pavement
technical standard assumes that only 50% of the infiltration rate reduction that
occurs between cleaning events can be restored. When this value is used in a
continuous simulation model, the resulting curve will exhibit a slower rate of
decline in the surface infiltration rate.



Example

Question: If the model indicates that the surface infiltration rate prior to
the first surface cleaning is 92 in/hr, what is the surface infiltration rate
immediately after the first surface cleaning?

Answer: The surface infiltration rate reduction that occurred from the
start of the model run to the first surface cleaning is 8 in/hr (100 in/hr —
92 in/hr). Surface cleaning restores 50% of the surface infiltration rate
reduction or 4 in/hr (50% of 8 in/hr). Thus, the surface infiltration rate
after the first cleaning would be 96 in/hr (92 in/hr + 4 in/hr).

In the case of permeable paver/block systems, it is understood that full depth
joint restoration (i.e., removal and replacement of joint aggregate) would fully
restore the surface infiltration rate. However, for the purpose of this design
analysis, it is assumed that only surface cleaning is conducted.

5. SURFACE CLEANING FREQUENCY
Per the permeable pavement technical standard, a minimum surface cleaning
frequency of twice per year is required and should be used in the model.
However, higher surface cleaning frequencies can be considered and
evaluated.

MODELING PROCEDURE

Continuous simulation models must be able to develop runoff hydrographs and
pollutant loads for proposed source areas, accept and evaluate the required model
input parameters and generate output documenting compliance with the 10 in/hr
minimum surface infiltration rate criteria. WIinSLAMM v 10.0 is a continuous
simulation model that is capable of conducting this design analysis.

A summary of the modeling procedure using WinSLAMM v 10.0 is as follows:



1. Enter the appropriate rain file based on the region and anticipated pavement

life.
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2. Enter the permeable pavement and run-on source area characteristics.
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3. Enter the permeable pavement geometry and input parameters.
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4. Select Porous Pavement “Surface Seepage Rate” to generate a detailed output

file.
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5. Run the model and review the detailed output file to determine the surface
infiltration rate at the end of the anticipated pavement life.

Rain Number Rain Event Start Surface Seepage Rate
Date (in/hr)
1 01/09/1963 100
2363 12/04/1982 20.66799




