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Dedicated to the protection of water resources through 
effective stormwater management

• Research and development of stormwater treatment systems

• To provide resources to stormwater communities currently involved in design 
and implementation of Phase II requirements
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Why?Why?

�� Pickering Brook is Pickering Brook is 
impairedimpaired

�� 303D listing requires 303D listing requires 
protectionprotection

�� ““No Net IncreaseNo Net Increase””
�� Development will Development will 

require LID stormwater require LID stormwater 
managementmanagement

�� Brownfield site has Brownfield site has 
been undevelopable for been undevelopable for 
~15 yrs~15 yrs

�� Proposed site >15,000 Proposed site >15,000 
Average Daily Traffic Average Daily Traffic 
count on >30 acrescount on >30 acres



Regulatory Drivers: Phase II and TMDLRegulatory Drivers: Phase II and TMDL

�� NPDES Phase II has been largely an issue of NPDES Phase II has been largely an issue of 
due diligence with respect to SWMPdue diligence with respect to SWMP

�� TMDLsTMDLs are solid WQ standards which are are solid WQ standards which are 
required where SW controls have been required where SW controls have been 
insufficient to achieve water quality goalsinsufficient to achieve water quality goals——due due 
diligence does not matterdiligence does not matter

�� 80% TSS Removal will not meet 80% TSS Removal will not meet ““no net no net 
increase standardincrease standard””

�� Filtration/infiltration systems will be needed to Filtration/infiltration systems will be needed to 
meet TMDL requirementsmeet TMDL requirements



Incentive and Forward Looking Incentive and Forward Looking 
DeveloperDeveloper

�� Realized challenges of particular siteRealized challenges of particular site

�� Understood CLF presence in the areaUnderstood CLF presence in the area

�� Cost of doing business at this location Cost of doing business at this location 
required extensive stakeholder required extensive stakeholder 
involvementinvolvement



Stakeholder CollaborationStakeholder Collaboration

Environmental Environmental 

Advocate (CLF)Advocate (CLF)

StormwaterStormwater

ProfessionalProfessional

(UNHSC)(UNHSC)

DeveloperDeveloper

(Packard Dev)(Packard Dev)

SUCCESSFULSUCCESSFUL

DESIGNDESIGN



Barriers to ImplementationBarriers to Implementation

�� Perception of Perception of ““new technologiesnew technologies””

�� CostCost

�� LongLong--term performanceterm performance

�� Concerns of liabilityConcerns of liability

�� Reasonable doubtReasonable doubt



Perception of New Technologies is Perception of New Technologies is 
Major ChallengeMajor Challenge

�� While not widely used, the technologies While not widely used, the technologies 
have been in use for over a decadehave been in use for over a decade

�� This was a major issue for leaseholders This was a major issue for leaseholders 
and Town of Greenland and Town of Greenland 

�� Discussions of longDiscussions of long--term performance term performance 
bonds nearly killed the projectbonds nearly killed the project

�� $20+ million dollar PB to cover project$20+ million dollar PB to cover project
�� Indemnification of Town despite use on Indemnification of Town despite use on 

private propertyprivate property



Cost of Advanced Stormwater Cost of Advanced Stormwater 
ManagementManagement

�� Design iterations where substantial costDesign iterations where substantial cost

�� Much of the cost of project can be Much of the cost of project can be 
recouped by developer  through recouped by developer  through 
leaseholder and ultimately consumerleaseholder and ultimately consumer

�� Cost of doing business on impaired Cost of doing business on impaired 
waterwaywaterway

�� Not a showNot a show--stopper! Advanced SWM is stopper! Advanced SWM is 
expensive but expensive but reqreq’’dd with new with new regsregs



LongLong--Term Performance and Term Performance and 
Liability ConcernsLiability Concerns

�� OwnerOwner
�� LongLong--term performance is not well knownterm performance is not well known

�� Examples of failure aboundExamples of failure abound

�� LeaseholderLeaseholder
�� Store closure, loss of sales and trendStore closure, loss of sales and trend

�� TownTown
�� Liability?Liability?



Reasonable DoubtReasonable Doubt

�� Standard of Reasonable Standard of Reasonable 
Doubt cannot be easily Doubt cannot be easily 
overcome and can stifle overcome and can stifle 
innovationinnovation

�� For any innovative For any innovative 
technology there will be a technology there will be a 
lighter record of usagelighter record of usage

�� Cost to overcome doubt Cost to overcome doubt 
can be unreasonablecan be unreasonable

�� What we do know is that What we do know is that 
the current standard of the current standard of 
practice will not meet WQ practice will not meet WQ 
requirements requirements 



Final DesignFinal Design



Innovative StrategiesInnovative Strategies

Involves the use:Involves the use:

�� daily street vacuumingdaily street vacuuming

�� a porous asphalt parking lota porous asphalt parking lot

�� subsurface infiltration of rooftop runoffsubsurface infiltration of rooftop runoff

�� a gravel wetland a gravel wetland 

�� Combined as a treatment trainCombined as a treatment train



Porous Asphalt-~4 ac.

Standard Pavement with Subsurface Infiltration

Rooftops with Subsurface Infiltration

Gravel Wetland

28 ac site, initially >95% impervious, now <10%EIC, with all drainage through filtration, expected to have minimal 
WQ impact except thermal and chloride



Porous Asphalt-~4 ac.

Standard Pavement with Subsurface Infiltration

Rooftops with Subsurface Infiltration

Gravel Wetland

Entire site is treated by filtration, either porous pavement, subsurface infiltration, or gravel wetland, 

or combination of methods



Gravel WetlandGravel Wetland



Subsurface InfiltrationSubsurface Infiltration



Typical Porous Pavement Parking Lot Typical Porous Pavement Parking Lot 
System CrossSystem Cross--SectionSection

 

4” thickness of ¾” crushed stone 

4” of porous asphalt 

8-12” thickness of open graded 
reservoir subbase 

 

Soil permeability >0.5 in/hr 

4” thickness of ¾”> crushed stone for frost protection 

••Diverged from design guidance for use of filter coarse for Diverged from design guidance for use of filter coarse for 
improved water quality functionimproved water quality function
••Common base stone is 1Common base stone is 1--33”” minus bank run sand and gravel used minus bank run sand and gravel used 
herehere







Treatment BenefitsTreatment Benefits

�� Nutrients (Nitrogen and Phosphorous)Nutrients (Nitrogen and Phosphorous)

�� Petroleum HydrocarbonsPetroleum Hydrocarbons

�� MetalsMetals

�� SolidsSolids

�� ThermalThermal

�� ChlorideChloride



Just what Just what 

exactly is yourexactly is your

point?point?



Lessons LearnedLessons Learned

�� StakeStake--holder involvement is essentialholder involvement is essential

�� Quality design and review is essentialQuality design and review is essential

�� Patient and openPatient and open--minded developer is minded developer is 
essentialessential

�� Burden of reasonable doubt can be too Burden of reasonable doubt can be too 
costly to overcomecostly to overcome

�� Use of innovative systems will be essential Use of innovative systems will be essential 
for impaired waters and future for impaired waters and future regsregs
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Questions?Questions?


