Field Evaluation of Permeable Pavement
Systems for Stormwater Management

Permeable Pavers Permeable Concrete
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Standard 1008

Initial surface infiltration rate =
100 in/hr

Minimum surface infiltration rate =
10 in/hr
Restorative cleaning efficiency =
50%
Underdrain discharge credit
e TSS=65% (was 55%)
Total P =35%

Research project will provide data
to amend technical standard and

promote standardization of
practices

Permeable Pavement

Wisconsin Department of Natural Resources
Conservation Practice Standard

Definition

A pavement system designed to achieve water
quality and quantity benefits by allowing
movement of stormwater through the pavement
surface and into a base/subbase reservoir.
Examples include pervious concrefe, porous
asphalt and permeable pavers/blocks.

. Purpose

This practice may be applied individually or as
part of a stormwater management system to
support one or more of the following purposes:

* Promote stormwater infilfration,
groundwater recharge, and stream
baseflow preservation
Reduce the discharge of stormwater
pollutants to surface waters
Reduce stormwater discharge volumes and
rates
Reduce the temperature of stormwater
discharges

. Conditions Where Practice Applies

Permeable pavement systems are an alternative
to other pavements and stormwater control
measures in areas where mitigating the adverse
impacts of stormwater discharges is an
objective or requirement.

Permeable pavement systems are most
effective in areas where subsoil and
groundwater conditions are suitable for
stormwater infiltration, and the risk for
groundwater contamination 1s minimized.
Appropnate conditions for infiltration are
identified in ss. NR 151.124 and NR 151.241.
Wis. Adm. Code.

Permeable pavement systems may be used in
areas where infiltration is prohibited by
regulations or limited by soil or groundwater
conditions when [iners that inhibit infiltration.
and subsurface drainage mechanisms, are
installed. However, permeable pavement may
not be used in industrial storage and loading
areas or vehicle fueling and maintenance areas.

IV. Federal, State and Local Laws

Users of this standard shall be aware of
applicable federal. state and local laws, rules,
and regulations or permit requirements
governing permeable pavement systems. This
standard does not contain the text of federal,
state or local laws.

V. Criteria

A. Site Criteria — Evaluate and locate
permeable pavement systems in
accordance with the following criteria:

1. For systems that will infiltrate
water into the soil subgrade,
evaluate the site in accordance
with WDNR Conservation
Practice Standard 1002 — “Site
Evaluation for Stormwater
Infiltration™.

For systems that will not infiltrate
water into the soil subgrade.
conduct a site evaluation of
sufficient detail to establish site-
specific conditions. including soil
types and depth to seasonal high
Egroundwater.

If a hydraulic connection is
possible, permeable pavement

Conservation Practice Standards are reviewed periodically and updated if needed. To obfaim the current version of this standard, WIDOHR
download it from hitp:i'dee.wi.goviiopic/Siommwates’, or contact the Wisconsin Land and Water Conservation Association office at (608) 441-2677. 12114

"Words in the standard that are shown in #akics are descrived in X. Definifions. The words are italicized the first fime they are used in the fext.
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Preliminary Results

e |nfiltration rates
e Restorative maintenance
e Water quality




Infiltration rates

e Falling head
permeameter test
(ASTM-C1701)
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Permeable Pavers
Mean Infiltration Rate (in/hr)
328
228
76

4

September 2014
September 2015

October 2015
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Permeable Concrete
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Infiltration Rate (in/hr)
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Permeable Asphalt

Mean Infiltration Rate (in/hr)

September 2014 344

May 2015 318

September 2015 159

October 2015 134







Hydraulic Performance Over Time
August 2014 — September 2016

in cubic feet
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line of equality -

5,000 10,000 15,000 20,000 25,000

Influent Volume, in cubic feet

e PA = PC PIP




Comparison of Flow Proportional Influent to Effluent Load (underdrain only)
in the Permeable Paver, Concrete, and Asphalt Test Plots

Total Suspended Solids
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Minutes of  Paver Concrete Asphalt

Flushing Tile Tile Tile
@ Asphalt @ Concrete @ Paver

5 358 315 337
10 170 128 144

15 86.4 68.3 38.2
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Underdrain Discharge Credit (%)

Permeable Surface Only
Pollutant WDNR 1008 Other Studies Pavers Concrete Asphalt
TSS 65 32-96 81 80 65
TP 35 20-78 29 51 26
With Overflow

Underdram Discharge Credlt (%)

Permeable Surface Only With Overflow

Pavers Concrete Asphalt Pavers Concrete  Asphalt
DP -30 2 -33 -45 -30 -33
e. Coli 50 77 26 42 57 41




Temperature

e Cools heated runoff
during summer months

e Allows meltwater to
infiltrate

e Could reduce the need
for de-icing agents
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Future Direction

e Change contributing drainage area to 5:1 (done Sept. 2016)
e Replacement of asphalt |

e Resurface parking lot
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