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Permeable	Pavement	at	
EPA		Edison	

Environmental	Center	
(EEC)	

	

	

	

•  Robert	A.	Brow	and	Michael	
Borst	study	(2009	-2012)	

	
	

•  				Present	study	
							(2014-2016)	
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Site Description 
• 1-acre	Parking	Lot	

• Parking	lot	was	
constructed	in	2009		

• Each	double-parking	row	
measures	494	square	
meter	

• Driving	lanes	between	
the	parking	rows	are	
surfaced	with	
conventional	hot-mix	
asphalt	

	
	

(Image	by	Brown	and	Borst)		



Permeable Interlocking Concrete Pavers (PICP) 
	
•  Blocks:		
•  Thickness:		3.125	in	
•  6.1	in.	x	8.5	in	

	
•  AASHTO	No.	8	aggregate	fill	the	0.5-in	
gaps	between	the	blocks		

(image	credit:	www.icpi.org)	
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Infiltration Capacity Measurement 
Pre-wet	Infiltration	Capacity	Test:	

	
3.6	kg	of	water	was	poured	into	the	cylinder	and	
time	from	when	the	water	first	impacted	the	
permeable	pavement	surface	to	when	water	was	
no	longer	visible	on	the	surface	was	measured	
with	a	stopwatch	and	recorded	as	“Pre-wet	time”	
	
	



Infiltration Capacity Measurement  
	

Standard	Infiltration	Capacity	Test:	
	

If	the	measured	“pre-wet	time”	was	less	than	30	s,	the	
infiltration	measurement	was	completed	with	18.0	kg	of	
water;	otherwise,	the	infiltration	measurement	was	
completed	with	3.6	kg	of	water	
	
Mass	of	water	infiltrated	(M	in	kg)	and	drain	time	(t	in	
seconds)	are	recorded	
	
	



Infiltration Rate Calculation 
𝑰 = 𝟒.𝟓𝟖𝟔∗ ​𝟏𝟎↑𝟗 ∗​𝑴/𝒕 ∗ ​𝑫↑𝟐  	

	
	

	I	=	infiltration	rate	(mm/h)		
M	=	mass	of	water	(kg)	infiltrated	

D	=	inside	diameter	of	the	PVC	cylinder	(mm)	
t	=	measured	drain	time	(s)	

	
	



Infiltration Capacity Data •   PICP: 39 

•   PC: 35 
	
	
•   PA: 21 
	

•   NEW  PICP: 25 



Monitoring Problems 

•  Difficulty	accessing	testing	sites	due	to	parked	cars	

•  	Leakage	during	testing		

•  Consequently,	of	the	129	IC	data	points,	only	120	(35	PC,	21	
PA,	39	PICP	and	25	PICP_NEW)	were	used	in	the	statistical	
analysis	
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Hypothesis #1: Infiltration Capacity by Pavement Type 
 



Hypothesis #1: Interior vs Edge locations IC 



Hypothesis #2: Infiltration Capacity (IC) of Edge Testing Locations 
vs Interior Testing Locations 



Hypothesis #3: Infiltration Capacity Declines Over Time 



Linear regression of mean monthly infiltration capacity for PA on 
the interior testing locations with number of monthly samples (n) 



Linear regression of mean monthly infiltration capacity for PC on 
the interior testing locations with number of monthly samples (n) 



Linear regression of mean monthly infiltration capacity for PICP on the 
interior testing locations with number of monthly samples (n) 
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Conclusion 

Infiltration	Rates	(Minnesota	Stormwater	Manual)	

	
• Mean	Infiltration	Capacity	(IC)	of	PC	>	IC	of	PICP	>	IC	of	PA	
	
• Mean	infiltration	capacity	of	edge	locations	was	less	than	
interior	locations	by	38%	(for	PA)	to	86%	(for	PICP)		--	
presumably	due	to	clogging	

• Reductions	in	mean	IC	from	2009-2012	to	2014-2016	were	
large,	from	67%	for	PC	to	86%	for	PA	
	
	



Conclusion-cont. 

Infiltration	Rates	(Minnesota	Stormwater	Manual)	

	

• Mean	IC	of	each	surface	was	much	larger	than	the	local,	
100-year,	5-min	peak	rainfall	intensity	of	20.9	cm/h	
(Brown	and	Borst	2014)	except	for	PA	
		
• Mean	IC	of	PA	(21	cm/hr.)	was	much	larger	than	the	
infiltration	rate	of	sandy	gravel	of	4.14	cm/h	(Minnesota	
Stormwater	Manual)	
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