
Presenter Name | GHD

Presentation title  

NEWEA 2019
Marc Drainville | GHD 
NEWEA 2020

How Provincetown, MA used 
Porous Pavement to Reduce 
Beach Closures and Ended Up 
With an Unexpected Benefit



Session overview

• Background

• Provincetown Harbor and 2003 
stormwater assessment

• Commercial Street projects
- Phase 1 and Phase 2

• Project successes
- Water quantity 

- Water quality

- Public acceptance
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Background



Provincetown

• Provincetown is located on the outer tip of Cape Cod
• Commercial Street in Provincetown is the downtown “Main Street” 

of Provincetown
• Provides primary access to Provincetown Harbor

Source: www.bingmaps.com



• Year-round population of around 3,000
• Significant growth during the summer

– Seasonal population increases to 
approximately 30,000

– Summer tourism can bring in half a 
million visitors to Commercial Street

Source: www.ptownchamber.com
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Small townNot an MS4 community, but proactive because hey rely on waterArtist and water communityCan have 100,000 people during “Carnival” week in Late Aug/Early Sept



Provincetown Harbor

• Listed on the Massachusetts 2012 Integrated 
List of Waters as a “Category 4a” water body –
TMDL for pathogens

• Heavy recreational and commercial use
• Economic driver for the Town
• Beach closures affect economy and public 

perception 
• Dense development and impervious areas 

contribute runoff to the Harbor

Source: www.provincetowntourismoffice.org
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Provincetown Harbor 
and 2003 stormwater
assessment



2003 stormwater assessment

• Stormwater Assessment funded by Massachusetts Office of Coastal Zone 
Management (CZM) in FY2003

• Assessment included 
– Sampling of 25 identified discharges (P-1 to P-25)
– Mapping of contributory areas
– Classification of surrounding land use, drainage area and runoff volumes 
– Prioritization of mitigation measures
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Commercial Street 
projects



Commercial Street projects

• Vacuum sewer installed in Commercial 
Street

• Other utility improvements
• Trench paving, pavement patches, rutting
• Roadway condition of Commercial Street was 

deteriorated
• Limited curb reveal
• Sidewalks needed improvements

Presenter
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Proposed Solution

Porous Pavement
• Project provides two benefits

– Address stormwater issues and 
– Provide a means for road reconstruction along 

Commercial Street
• Costs and funding

– >50% economic development grants
– <50% local funding

Presenter
Presentation Notes
Key to funding – road reconstruction and environmental benefit



• Regular asphalt with the 

smaller aggregate removed 

to allow for infiltration.

What is Porous Asphalt?
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Presentation Notes
Phase I – transportation Hub – ferries, busses, heart of commercial district



Porous Pavement

Presenter
Presentation Notes
Filter water through the road (removing debris)Liner directs flow to center trench to keep flow away from buildingsKept existing stormwater in event of plugging



Commercial Street projects

Source: www.ptownchamber.com
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Commercial Street

• Commercial Street
– Former footpath
– Max 22 feet wide
– Center of town activities

Presenter
Presentation Notes
Isolated for yrs because of no bridge (ferry only and no cars on ferry)Commercial was narrow because footpath and then cart path1930s first cars due to bridgeFoolish cars, delivery trucks and peoplePorous pavement works best in low speed areas with slow turning trucks
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Commercial Street Phase 1

• Project includes
– Stone bed and trench
– Drainage replacement
– 2 courses of porous pavement
– New granite curbing, brick sidewalks and miscellaneous detail work
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Phase I – transportation Hub – ferries, busses, heart of commercial district



Commercial Street Phase 1

• 5 outfalls within project limits
– P-8  Court Street
– P-9  Post Office
– P-10 Gosnold
– P-11 Ryder Street
– P-13 Lands End



• Received $1 million Public Works 
Economic Development (PWED) 
Grant through the now MassWorks
Infrastructure Grant Program

• Phase 1 construction was 
completed in May 2013

• Approximately 2,700 LF was 
reconstructed with PWED and 
Town funds

P-9

P-10

P-13

P-11

P-8
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P-12 left out because it was a parking lot off Commercial and handled separatelyPWED likes economic development
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Commercial Street Phase 2

• Commercial Street – Phase 2
– Original project limits – Atlantic Avenue to West End 

Parking Lot (2,300 LF)
– Expand back to pick up where Phase 1 left off 

(Winthrop St to Atlantic Avenue 420 LF)

Presenter
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Found it was hard to work with porous pavement in areas requiring hand placement (edges, road intersections, etc)Phase II used regular asphalt in those locations
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Commercial Street Phase 2

• 5 active outfalls within project limits
– P-7 Atlantic Avenue 
– P-6 Coast Guard Town Landing
– P-5 Mechanic Street
– P-4 West Vine Street (Captain Jack’s)
– P-3 West End Lot 



• 50% Design was ARRA 604(b) 
Water Quality Management 
Planning funded

• Final design and construction 
funding assistance from s. 319 
grant program ($600K Grant + 
$400K Town Match)

• Project completed May 2014
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Commercial Street projects

Local challenges
• Consensus Building
• Once porous pavement is placed, the surface is 

not drivable for 2-3 days
• Roadway closures and detours 
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Commercial Street projects

Technical challenges
• Road defined by existing structures and sidewalks
• Sidewalk replacement and site restoration
• Limited construction schedule

– Work could not begin until October 15th
– Work must be complete by May 15th

• Progress is weather dependent
• Small roadway layout – one-way traffic
• Location (tip of Cape Cod)
• Bid costs reflected the above issues

Presenter
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Need 2-3 days due to stickiness and you don’t want to compact



Project successes



Performance Test



Performance test (sample)



Water quality management

Presenter
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Water pools in distance but not on porous



Successes – Harbor Beach Closures 2007-2016

REMAINING CLOSURES ARE  
OUTSIDE OF PHASE RETROFIT

11 13 12 17 9 9 3 0 1



Successes – Harbor Beach Closures 2007-2016

• Between 2007 – 2012, 7 sampling areas averaged ~ 12 
closures per year

• Since 2013, 7 sampling areas averaged 1.3 closures per year
• Approximate reduction of closures by 88.9%



Water quality improvements

Town Landing West of Coast Guard (P-6) – State Tracking

Historical Sampling Results Geometric Mean Trend

Summers 2003 - 2014 Summer 2014 (Post-Construction)
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Public approval of projects

• Project planning
– Town meetings
– Public forums
– Weekly drop-in hours

• During construction
– Public meetings
– Weekly e-blasts
– On-site personnel accessibility

• Results
– Town acceptance of next phases
– Demonstrated appreciation of DPW’s efforts

Presenter
Presentation Notes
People thrilled at endNo jumping through puddlesDPW director received standing ovation at Town meeting after work was done



Maintenance

• Critical to success
• Patch damaged areas with regular asphalt as it will bind w porous 

asphalt
• Inspect high traffic areas for infiltration monthly (during rain events)
• Sand will clog the asphalt

• Vacuum sweeping at least twice a year (Provincetown sweeps each night 
in summer and weekly in winter)

Presenter
Presentation Notes
Salt water taffy
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Costs
Commercial Street Reconstruction

Phase Date Grant $ Town $ Source

Phase I 2012-2013 $1,090,000 $460,000 MassWorks / 
604(b) - DEP

Phase II 2013-2014 $600,000 $1,390,000 s.319 - DEP

Phase III 2016-2017 $1,960,000 $718,000 MassWorks

Phase IV
EAST 2018 $2,000,000 $330,000 604(b) –

DEP / NRCS

Phase IV 
West TBD

TOTAL $5,650,000 $2,898,000



Successes

• Overwhelmingly positive response from residents and 

business owners

• Merchants began to comment about the lack of puddles for 

tourists 

• No longer need to leap away from passing vehicles to avoid 

being splashed

• Drastic improvements of handicap accessibility 

• Overall aesthetic improvement to the project areas



Publicity



EPA | 2019 Environmental Merit Award



Unexpected benefit

Credit given to:  “sewering and porous pavement [by] DPW …”
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