
Field Evaluation of Permeable Pavement 
Systems for Stormwater Management



Wisconsin DNR 
Stormwater Post-

construction Technical 
Standard 1008

• Initial surface infiltration rate = 
100 in/hr

• Minimum surface infiltration rate = 
10 in/hr

• Restorative cleaning efficiency = 
50%

• Underdrain discharge credit
• TSS = 65% (was 55%)
• Total P = 35% 

Research project will provide data 
to amend technical standard and 
promote standardization of 
practices















Flow splitter vault

Monitoring chamber
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Preliminary Results

• Infiltration rates
• Restorative maintenance
• Water quality
• Temperature



Infiltration rates

• Falling head 
permeameter test 
(ASTM-C1701)



Flow Direction

September 2014

May 2015

September 2015

October 2015

Permeable Pavers
Mean Infiltration Rate (in/hr)

328

228

76

24
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Post Maintenance

24 inches/hour

Pre Maintenance

52 inches/hour
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influent influent

PRE MAINTENANCE POST MAINTENANCE

April 2016



September 2014

May 2015

September 2015

October 2015

Permeable Concrete
Mean Infiltration Rate (in/hr)

147

109

107

30
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influent influent

PRE MAINTENANCE POST MAINTENANCE

April 2016

21

215 131



September 2014

May 2015

September 2015

October 2015

Permeable Asphalt
Mean Infiltration Rate (in/hr)

344

318

159

134



influent influent

PRE MAINTENANCE POST MAINTENANCE

April 2016

221 180 228

197 70 291

18

205 155 242

221 33 317



Hydraulic Performance Over Time
August 2014 – September 2016
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Comparison of Flow Proportional Influent to Effluent Load (underdrain only) 
in the Permeable Paver, Concrete, and Asphalt Test Plots

0

1

2

3

4

0 1 2 3 4

LO
G

10
Ef

flu
en

t L
oa

d 
(g

ra
m

s)

LOG10 Influent Load (grams)

Total Suspended Solids

Asphalt Concrete Paver

TSS (mg/L)
Minutes of 

Flushing
Paver 
Tile

Concrete 
Tile

Asphalt 
Tile

5 358 315 337

10 170 128 144

15 86.4 68.3 38.2

Flush test of each surface showed
high residual solids loading
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Water Quality Comparison
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

71 59 62

22 23 21

Underdrain Discharge Credit (%)

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

• Cools heated runoff 
during summer months

• Allows meltwater to 
infiltrate

• Could reduce the need 
for de-icing agents



Summer Cooling



Winter Warming
Bottom
Middle
Top
Surface (air)



Potential for Reduced Road Salt 
Application?



Future Direction

• Change contributing drainage area to 5:1 (done Sept. 2016)

• Replacement of asphalt
• Resurface parking lot
• Expand constituent list
• New technology/additives
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