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Why a Document?
 Promote the Use of Pervious 

Pavement
 Goals
Runoff Reduction
Enhance BMP Toolbox
Consistency/Reviewability
Minimize Failures

 Acknowledgments
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 Draft available for public comment 
ftp://ftp.dnr.state.oh.us/Soil_&_Water_Conservation/Stormwater/DraftPractices/
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Condition Where Practice Applies

 Most settings where traditional 
pavements are used

 Especially suited to parking lots, 
parking lanes, sidewalks, 
playgrounds, plazas

 Sites where space is limited for use 
of traditional detention basins



Condition Where Practice Typically 
Does Not Apply

 Heavy Traffic Areas
 Potential Groundwater Contamination

 Industrial & Chemical Storage Areas
 Fueling Stations

 Sites with Sediment Source Areas (e.g., 
vehicle wash areas, bare soils, spoil piles, 
sand storage, certain landscaped areas, …)

 Unstable Slope Areas
 Pavement Slopes Greater than 5%



Source:  Leming et al. (2007) Source:  PaDEP (2009)

Pavement Slopes



Planning Considerations
 Preliminary Site Evaluation
 Soils
 Subgrade Compaction
 Grading
 Separation Distances
 Groundwater Concerns
 Karst Areas





Planning Considerations
 Freeze-Thaw & Frost Heave
 Drainage from Adjacent Areas
 Use of Liners
 Stormwater Detention
 Construction Sequencing
 Maintenance
 Cost
 Life Cycle Savings



Frost Depth

Located North 
of Latitude

Max. Frost 
Depth

(in)

Min. Recommended 
Thickness

(0.65 x Frost Depth)
(in)

38.3    Ironton 24 16

38.7 26 17

39.0    Cincinnati 28 18

39.3 30 20

39.7    Dayton 32 21

40.0    Columbus 34 22

40.3 36 24

40.7 38 25

41.0 40 26

41.3    Cleveland 42 27

41.7    Ashtabula 44 29

* Tentative 6/10

Source: Floyd (1978)

• Recommended Thickness of Pavement System
Pavement + Stone Layer = 0.65 * Frost Depth 
(based on UNH Stormwater Center, 2009)



Pavement Types
 Porous Asphalt
 Pervious Concrete
 Permeable Interlocking 

Concrete Pavement
 Clay Pavers
 Grid Pavers

Source:  NC State Extension (2008)



Porous Asphalt
 Very Similar to an Asphalt Mix
 Expensive Binder for Small 

Batches
 Reduced Fines
 Historical Use as Surface Course 

on Highways to Reduce Spray
 NAPA or UNH Specifications



Source:  Adams (2005)

Porous Asphalt

Source:  Cornell UHI (2007)

Source:  NAPA (2008)



Pervious Concrete
 Special Concrete Mix and 

Installation Guidelines, see Ohio 
Ready Mix Association Website

 Primarily Used in Parking Stalls
 Certified Installer Recommended
 6” Pavement Thickness 

Recommended



Pervious Concrete



Pervious Concrete

Source:  Colorado RMCA (2009)



Permeable Interlocking Concrete 
Pavement

 Solid Concrete Blocks
 Can Be Machine Installed
 Can Be Used on Low Volume Streets
 Traffic Calming
 Aesthetic Value
 Life Cycle Cost Savings



Pervious Interlocking Concrete 
Pavement



Source:  McIntyre (2007) Source:  ICPI (2008)

Permeable Interlocking Concrete 
Pavement



Clay Pervious Pavers
 Good Durability 
 Less Likely to Fade
 Installed by Hand Due to Inconsistent 

Shape
 Aesthetic Value



Clay Pavers



Grid Pavers

 Mostly Used in Overflow Parking 
Situations

 Some Consider Less Aesthetically 
Appealing

 Inexpensive



Grid Pavers



Source:  NC State Extension (2008)

Structural Considerations

Source:  ICPI



Structural Considerations
 Must be Evaluated by Design 

Engineer on Case-by-Case Basis
 Structural Recommendations 

Based on Industry Research and 
Guidance



Structural Considerations



Design Criteria - Stormwater

 WQv
 Peak Discharge



Source:  GVRD (2005)



Water Quality Volume (WQv)
 Full Infiltration of WQv – no pre-approval 

from Ohio EPA
 No Infiltration of WQv (lined system or 

compacted subgrade) – case-by-case, 
prior approval required

 Partial Infiltration of WQv – case-by-case, 
prior approval required

 Redevelopment Projects



Drainage from Adjacent Areas

 Recommend limiting vegetated areas 
tributary to pavement to reduce fines

 Pretreatment required for all 
sediment source areas

 Maximum ratio of 2:1 
2 parts impervious area tributary to 1 

part pervious pavement



Drainage from Adjacent Areas

Pervious
Pavement

Impervious

Aimpervious < 2*Apervious



Full Infiltration of WQv

 WQv Determination
 20% Addition for Sediment Not Required

 Determine Volumetric Runoff Coefficient, C
 Subgrade Infiltration Capacity
 Determine Thickness of Aggregate Layer to 

Meet WQv



Subgrade Infiltration Capacity
 Estimates for Planning
 Field Determination
Pre-design Ring Infiltrometer Test
 In-situ Test During Construction



Infiltration Estimates
Compaction Factor 
= 1.00 

Compaction Factor 
= 1.05 

Compaction Factor = 
1.10 

 
 
 

Subgrade 
Soil Texture 

 
 
 

Clay 
Content 

(%) 

 
 
 

Clay + Silt 
Content 

(%) 

Density 
(g/cc) 

Ksat 
(in/hr) 

Density 
(g/cc) 

Ksat 
(in/hr) 

Density 
(g/cc) 

Ksat 
(in/hr) 

Sand <8 <15 1.51 4.3 1.58 3.5 1.66 2.8 

Loamy Sand <15 <30 1.53 3.3 1.61 2.6 1.69 2.1 

Sandy Loam <20 <60 1.56 1.7 1.64 1.2 1.72 0.90 

Loam* 7 - 27 48 - 80 1.54 0.51 1.62 0.33 1.70 0.20 

Silt Loam* <27 48 - 100 1.50 0.26 1.57 0.15 1.64 0.08 

Silt* <12 80 - 92 1.55 0.33 1.63 0.19 1.71 0.09 

Sandy Clay Loam 20 - 35 <55 1.57 0.26 1.65 0.15 1.72 0.08 

Clay Loam 27 - 40 54 - 80 1.47 0.12 1.54 0.06 1.61 0.02 

Silty Clay Loam 27 - 40 >80 1.39 0.12 1.45 0.06 1.52 0.03 

Silty Clay 40 - 60 >80 1.28 0.09 1.35 0.05 1.41 0.02 

Sandy Clay 35 - 55 <55 1.51 0.03 1.58 0.01 1.66 <0.005 

Clay > 40 >55 1.37 0.02 1.44 0.01 1.51 <0.005 

 Note:  For silt, silt loam and loam subgrade textures, check for the 
presence of a fragipan which can severely limit permeability.





Subgrade Infiltration Capacity



Maximizing the Infiltration Bed 
Surface

Impervious Pervious

Aggregate
Reservoir

Subgrade

• The infiltrative surface can be extended under traditional 
pavement as long as the aggregate reservoir is fully 
connected and subgrade is not compacted



Subsurface Extended Detention of WQv

 WQv Determination
 Determine Volumetric Runoff Coefficient, C
 Follow Wet Pond Standards – Drain P=0.75” 

in 24 hr (<1/2 WQv in 1/3 Td)
 Determine Thickness of Aggregate Layer 

and Outlet to Meet WQv
 Install Orifice Invert at Bottom of ED Storage 

Layer



WQv Example



Drive – 1.0 Ac

Walkway – 0.5 Ac

Roof – 3.0 Ac

Parking Lot – 4.5 Ac Lawn
1.0 Ac

WQv Example



WQv Example
 WQv = C*P*A
 i   = 0.90
 C = 0.858(0.9)3 - 0.78(0.9)2 + .774(0.9) + 0.04

= 0.73
 P = 0.75 in
 A = 10 Ac
 WQv = 0.73*(0.75 in)*(10 Ac) = 5.48 Ac-in

= 0.46 Ac-ft = 19,900 cu ft





Infiltration Estimates
Compaction Factor 
= 1.00 

Compaction Factor 
= 1.05 

Compaction Factor = 
1.10 

 
 
 

Subgrade 
Soil Texture 

 
 
 

Clay 
Content 

(%) 

 
 
 

Clay + Silt 
Content 

(%) 

Density 
(g/cc) 

Ksat 
(in/hr) 

Density 
(g/cc) 

Ksat 
(in/hr) 

Density 
(g/cc) 

Ksat 
(in/hr) 

Sand <8 <15 1.51 4.3 1.58 3.5 1.66 2.8 

Loamy Sand <15 <30 1.53 3.3 1.61 2.6 1.69 2.1 

Sandy Loam <20 <60 1.56 1.7 1.64 1.2 1.72 0.90 

Loam* 7 - 27 48 - 80 1.54 0.51 1.62 0.33 1.70 0.20 

Silt Loam* <27 48 - 100 1.50 0.26 1.57 0.15 1.64 0.08 

Silt* <12 80 - 92 1.55 0.33 1.63 0.19 1.71 0.09 

Sandy Clay Loam 20 - 35 <55 1.57 0.26 1.65 0.15 1.72 0.08 

Clay Loam 27 - 40 54 - 80 1.47 0.12 1.54 0.06 1.61 0.02 

Silty Clay Loam 27 - 40 >80 1.39 0.12 1.45 0.06 1.52 0.03 

Silty Clay 40 - 60 >80 1.28 0.09 1.35 0.05 1.41 0.02 

Sandy Clay 35 - 55 <55 1.51 0.03 1.58 0.01 1.66 <0.005 

Clay > 40 >55 1.37 0.02 1.44 0.01 1.51 <0.005 

 Note:  For silt, silt loam and loam subgrade textures, check for the 
presence of a fragipan which can severely limit permeability.



Drive – 1.0 Ac

Walkway – 0.5 Ac

Roof – 3.0 Ac

Parking Lot – 4.5 Ac Lawn
1.0 Ac

WQv Example – Full Infiltration
Ainf = 4.5 Ac
dagg = WQv/Ainf/Ф

= 5.48 Ac-in/4.5 Ac/0.30
= 4.1 in

Td = WQv/Ainf/ fest
= 5.48 Ac-in/4.5 Ac/0.08 in hr-1

= 15.2 hr

fest = 0.08 in/hr (est. final infilt rate)
Ф = 0.30 (effective porosity)

Ainf = 3.0 Ac
dagg = WQv/Ainf/Ф

= 5.48 Ac-in/3.0 Ac/0.30
= 6.1 in

Td = WQv/Ainf/ fest
= 5.48 Ac-in/3.0 Ac/0.08 in hr-1

= 22.9 hr



Full Infiltration of WQv
Impervious Pervious

Aggregate
Reservoir

Subgrade

Ф = 0.30 (effective porosity)

fest = 0.08 in/hr

Ainf = 4.5 Ac
dagg = WQv/Ainf/Ф

= 5.48 Ac-in/4.5 Ac/0.30
= 4.1 in

Underdrain

4.1” 



Critical Storm “Credit”
 At discretion of MS4
 ODNR recommendation - Reduced CN based on 

“open space in poor condition”
 Requires full infiltration of WQv

Soil HSG Measured 
Infiltration 

Rate 
(in/hr) 

 
 

CN 

A > 1.0 68 

B > 0.2 79 

C > 0.05 86 

D > 0.02 89 
 * Tentative 6/10



Drive – 1.0 Ac

Walkway – 0.5 Ac

Roof – 3.0 Ac

Parking Lot – 4.5 Ac Lawn
1.0 Ac

Critical Storm Example

Auburn Twp, Geauga County
Chili Loam (HSG-B)
Lat 41.38 N

Hydrology Summary

Pre-dev
CN = 75 (Agr SR+CR)
Tc = 35 min
qpeak, 1-yr = 2.7 cfs

Post-dev (no perv pave)
All Imp (9 Ac) CN = 98 
Open (1 Ac)    CN = 74
Q increases 302%
Critical Storm = 50-yr



Drive – 1.0 Ac

Walkway – 0.5 Ac

Roof – 3.0 Ac

Parking Lot – 4.5 Ac Lawn
1.0 Ac

Critical Storm Example

Auburn Twp, Geauga County
Chili Loam (HSG-B)
Lat 41.38 N

Pre-dev
CN = 75 (Agr SR+CR)
Tc = 35 min
qpeak, 1-yr = 2.7 cfs

Post-dev (no perv pave)
All Imp (9 Ac) CN = 98 
Open (1 Ac)    CN = 74
Q increases 302%
Critical Storm = 50-yr

Dry Basin to Meet CSM 
Criteria:
8 ft total depth
5 ft above WQv outlet
@ 100-yr 

- Storage = 2.6 Ac-ft
- Pool Area = 0.85 Ac



Drive – 1.0 Ac

Walkway – 0.5 Ac

Roof – 3.0 Ac

Parking Lot – 4.5 Ac Lawn
1.0 Ac

Critical Storm Example

Auburn Twp, Geauga County
Chili Loam (HSG-B)
Lat 41.38 N

Hydrology Summary

Pre-dev
CN = 75 (Agr SR+CR)
Tc = 35 min
qpeak, 1-yr = 2.7 cfs

Post-dev (no perv pave)
All Imp (9 Ac) CN = 98 
Open (1 Ac)    CN = 74
Q increases 302%
Critical Storm = 50-yr

Post-dev (w/perv pave)
Imp (4.5 Ac) CN = 98
Infilt  (4.5 Ac) CN = 86
Open (1 Ac)    CN = 74
Q increases 202%
Critical Storm = 25-yr



Peak Discharge
 Model as Typical Detention Basin 

w/Effective Porosity (use 0.30)
 Exfiltration (if applicable)
 WQ Outlet (if applicable)
 Secondary Outlet May Be Required
 Keep 10-yr Within Aggregate Layer 

(minimum standard)
 Check Routing of 100-yr Event 



Critical Storm – Pervious Pavement 
w/Infiltration

Pavement – 4”

Aggregate
Reservoir

Subgrade

Ф = 0.30 (effective porosity)

fdesign = 0.15 in/hr

WQv - 4.1” 

Dtotal >= 27 in
fmeas = 0.30 in/hr
fdesign = 0.5*fmeas
fdesign = 0.15 in/hr
Ф = 0.30

Choker Course – 4”

D > 27” 

10-yr 

100-yr 



Critical Storm – Pervious Pavement 
w/Infiltration

Pavement – 4”

Aggregate
Reservoir

Subgrade

Ф = 0.30 (effective porosity)

fdesign = 0.15 in/hr

WQv - 4.1” 

Dtotal >= 27 in
fmeas = 0.30 in/hr
fdesign = 0.5*fmeas
fdesign = 0.15 in/hr
Ф = 0.30

Choker Course – 4”

D > 27” 

10-yr 

100-yr 
Add Tile for Insurance?



Construction & Oversight

 All Infiltrative BMPs Require Higher 
Level of Oversight During Construction

 Critical to Have a Stabilized Tributary 
Area to Pavement System Before 
Installation of Aggregate Layer and 
Pavement Surface



Maintenance
 Good Housekeeping
 Routine Inspections Recommended
 In Areas with Organic Debris  

(leaves, etc.) Bi-annual Cleaning 
Recommended



Source:  UNH (2008)

Maintenance



Source:  UNH (2008)

Winter Maintenance



Source: UNH SC (2009)

Winter Maintenance



Winter Maintenance

Source: UNH Stormwater Center



For Additional Information

Jay Dorsey
ODNR-DSWR
(614) 265-6647
jay.dorsey@dnr.state.oh.us


