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Programmatic environmental solutionsProgrammatic environmental solutions……
~ Sustainable~ Sustainable
~ Cost effective~ Cost effective
~ Streamlined~ Streamlined
~ Ideally suited for public works ~ Ideally suited for public works 

program deliveryprogram delivery
~ Verifiable environmental compliance~ Verifiable environmental compliance

SUSTAINABLE TRANSPORTATIONSUSTAINABLE TRANSPORTATION
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Background:Background:

•• SWM requirements present implementation challengesSWM requirements present implementation challenges
~ 1Ac. Disturbance/ 0.25Ac. Impervious~ 1Ac. Disturbance/ 0.25Ac. Impervious
~ Nature of capital program ~ Nature of capital program –– widening, intersectionwidening, intersection
improvements, bridges, safety improvementsimprovements, bridges, safety improvements

•• SWM mitigation opportunities severely constrainedSWM mitigation opportunities severely constrained
~ Right of Way availability & cost~ Right of Way availability & cost
~ Utility, environmental, land improvements ~ Utility, environmental, land improvements 
~ BMP / land use incompatibility~ BMP / land use incompatibility
~ Maintenance cost & liability~ Maintenance cost & liability

•• Many, small mitigation sites are less efficientMany, small mitigation sites are less efficient
~ Soft cost, construction, maintenance~ Soft cost, construction, maintenance
~ Environmental benefits ~ Environmental benefits vs.vs. strict compliancestrict compliance
~ Wetland mitigation~ Wetland mitigation…… lessons learnedlessons learned



Three Basic Requirements for Three Basic Requirements for ““Major DevelopmentMajor Development””::

•• Groundwater RechargeGroundwater Recharge
~ Maintain annual volume GW recharge per~ Maintain annual volume GW recharge per

NJGRS or infiltrate increase in 2 year storm runoffNJGRS or infiltrate increase in 2 year storm runoff
volume. volume. 

•• Peak Runoff Rate ControlPeak Runoff Rate Control
~ Post construction peak runoff rates for 2, 10,~ Post construction peak runoff rates for 2, 10,

100 yr storms shall be 50%, 75%, and 80% of 100 yr storms shall be 50%, 75%, and 80% of 
pre pre -- construction peak runoff rates.construction peak runoff rates.

•• Water Quality ControlWater Quality Control
~ 80%TSS removal for new pavement.~ 80%TSS removal for new pavement.
~ 50% TSS removal for reconstructed pavement.~ 50% TSS removal for reconstructed pavement.
~ Each BMP method has assigned TSS removal rate (%).~ Each BMP method has assigned TSS removal rate (%).

STATEWIDE STORMWATER MANAGEMENTSTATEWIDE STORMWATER MANAGEMENT
RULES (NJAC 7:8)RULES (NJAC 7:8)



Must meet following conditions for each project:Must meet following conditions for each project:

1.1. Demonstrate public need for project.Demonstrate public need for project.

2.   Alternatives analysis demonstrates that all feasible 2.   Alternatives analysis demonstrates that all feasible 
““on siteon site”” mitigation has been addressed to the mitigation has been addressed to the 
maximum extent practicable.maximum extent practicable.

3.   Demonstrate that compliance requires condemnation 3.   Demonstrate that compliance requires condemnation 
of existing structures.of existing structures.

4.4. Demonstrate NJDOT has no upstream land for Demonstrate NJDOT has no upstream land for 
additional mitigation not achievable onadditional mitigation not achievable on--site site 
(considering land available through condemnation).(considering land available through condemnation).

WAIVERS FROM STRICT COMPLIANCE WAIVERS FROM STRICT COMPLIANCE 
(NJAC 7:8(NJAC 7:8--5.2(e))5.2(e))



•• Determine feasibility of stormwater mitigation Determine feasibility of stormwater mitigation 
banking... A prototype demonstration project.banking... A prototype demonstration project.

~ State owned roads~ State owned roads
~ Within specified watersheds~ Within specified watersheds
~ Similar to wetland banking~ Similar to wetland banking
~ Design and construction is not in scope~ Design and construction is not in scope

•• Develop Develop ““programmatic complianceprogrammatic compliance”” for obtaining for obtaining 
hardship waivers from strict compliance.hardship waivers from strict compliance.

•• Provide environmental protection required by rules.Provide environmental protection required by rules.

•• Improve efficiency and effectiveness of stormwaterImprove efficiency and effectiveness of stormwater
mitigation design, implementation and maintenance.mitigation design, implementation and maintenance.

RESEARCH OBJECTIVES:RESEARCH OBJECTIVES:



Task 1 - Literature Search &
Regulatory Evaluation

Identify Any Fatal Flaw(s) & 
Obstacles

Resolve Fatal Flaws 
NJDEP/ FHWA/ NJDOT

Process Agency Agreement
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Y Task 2 - Assemble Research Panel

Fatal Flaw not 
Resolved.

Bank Is Not 
Feasible

RESEARCH APPROACHRESEARCH APPROACH



RESEARCH APPROACHRESEARCH APPROACH

Some Questions to Answer:Some Questions to Answer:
1.1. Watershed size (watershed management area, Watershed size (watershed management area, HHydrologic ydrologic UUnit nit CCodeode…… 

HUCHUC--11 or HUC11 or HUC--14)? 14)? 
2.2. Can / should bank include NJ Transit, county, municipal Can / should bank include NJ Transit, county, municipal 

roads or facilities?roads or facilities?
3.   How will credit system be set3.   How will credit system be set--up (credit system for peak runoff up (credit system for peak runoff 

control will be more complicated than credits for water quality control will be more complicated than credits for water quality 
and GW recharge)?and GW recharge)?

4.   Can we 4.   Can we ““shortcutshortcut”” to adapt other models (i.e. Maryland DOT)?to adapt other models (i.e. Maryland DOT)?
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Y Resolve Technical Issues With NJDEP/ 

FHWA/ NJDOT
• Select Bank Watershed HUC size
• Mitigation Strategy for Water 

Quality; Recharge; Peak Runoff
Credit Protocol

Fatal Flaw not 
Resolved.

Bank Is Not 
Feasible



RESEARCH APPROACHRESEARCH APPROACH
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Task 3 – Map DOT projects on Watersheds Map & 

Create Database for Mitigation Tracking

Select Watershed for Bank

Task 4 – Investigate Potential Mitigation Sites
Along State Highways for Selected Watershed

Tasks 5 & 6 – Identify Mitigation Areas/ Stormwater Enhancements
& Propose Bank Crediting Process & Tracking Program

Task 7 – Select Bank Location / Recommend BMP Solution

Task 8 – Final Report

Task 9 - Implement Training Plan



PROCESS TO IDENTIFY NEEDPROCESS TO IDENTIFY NEED
Establish impact

parameter, and temporal
framework for impacts

Screen NJDOT projects
DPD and CPM

Map results
on state road system 

Overlay watershed
boundaries

Select watershed 
bank candidate(s)

If not enough need, 
Include NJT, County

Establish minimum
bank need

Project impacts for target 
watershed bank

identified

New pavement
area & ETC

Use existing
NJDOT project

reports
“Hand draw”

Locations for draft

Will depending on
results obtained

Current 
Status



PROCESS TO IDENTIFY BANKPROCESS TO IDENTIFY BANK
Target watershed identified and 

select among three mitigation parameters

Interview watershed 
groups, county planners, NJDEP

et. al. for potential sites

Review existing mapped resources 

Review aerial mapping

Locate sites on “impact” map
for target watershed

Identify mitigation project sites

From earlier
efforts

Non point BMP projects
may already be identified

Identify good 
prospects

Proceed to
feasibility review

Field verify sites

NoteNote: Collaboration with watershed 
organization could “shortcut” bank site location 
process.



Key Project Results So FarKey Project Results So Far



LITERATURE REVIEWLITERATURE REVIEW

““The State of Water Quality TradingThe State of Water Quality Trading””, by Mark S. , by Mark S. KieserKieser, , 
Environmental Trading Network, Environmental Trading Network, March 8, 2006.March 8, 2006.

““A A StormwaterStormwater Banking Alternative for Highway ProjectsBanking Alternative for Highway Projects””, , 
Robert B. Robert B. McClearyMcCleary, P.E., Delaware Department of , P.E., Delaware Department of 
Transportation, Dover, Delaware.Transportation, Dover, Delaware.

““Water Quality Banking in MarylandWater Quality Banking in Maryland””, Detailed Discussion with , Detailed Discussion with 
Division Chief, Highway Hydraulics Division, Maryland Division Chief, Highway Hydraulics Division, Maryland 
State Highway Administration.State Highway Administration.



MARYLAND BANKING MARYLAND BANKING 

MOU between Maryland Department of the Environment and MOU between Maryland Department of the Environment and 
Maryland State Highway Administration.Maryland State Highway Administration.

Water quality treatment required for all projectsWater quality treatment required for all projects…… banking banking 
provides flexibility.provides flexibility.

Water quality only Water quality only –– not peak flow impacts.not peak flow impacts.

Credit used mostly for minor pavement projects.  All new Credit used mostly for minor pavement projects.  All new 
projects must provide projects must provide BMPsBMPs to the extent possible.to the extent possible.

Maryland Department of Environment requires MSHA to own Maryland Department of Environment requires MSHA to own 
the water quality BMP facility.the water quality BMP facility.

Water Quality Debit Water Quality Debit -- treat 1.20 acres for 1 acre impact.treat 1.20 acres for 1 acre impact.



MARYLAND BANKINGMARYLAND BANKING

Deferral for 5 acres of new pavement in metropolitan area and Deferral for 5 acres of new pavement in metropolitan area and 
2 acres in rural areas.2 acres in rural areas.

Credit for wetland mitigation sites receiving pavement runoffCredit for wetland mitigation sites receiving pavement runoff

Ability to extend the use of banking to other state agenciesAbility to extend the use of banking to other state agencies

Ability to overdraw the bank and credit back in two years, with Ability to overdraw the bank and credit back in two years, with 
the condition to find mitigation site within one year.the condition to find mitigation site within one year.

Construction cost of retrofit projects ~ $12,000 per acre Construction cost of retrofit projects ~ $12,000 per acre 
treated.treated.

Framework for credit swapping between two drainage areas.Framework for credit swapping between two drainage areas.

Has about 86 acres Has about 86 acres ““balance of creditbalance of credit”” in the bank.in the bank.



MARYLAND BANKINGMARYLAND BANKING

Pending projects databasePending projects database

Tracking databaseTracking database

Site search database Site search database -- a database of sites a database of sites 
with state right of way for entire watershedswith state right of way for entire watersheds

Tracking done for watersheds using GIS Tracking done for watersheds using GIS 
Mapping.Mapping.



MARYLAND WATER QUALITY GIS TRACKINGMARYLAND WATER QUALITY GIS TRACKING



NJDOT, FHWA, NJDEP COORDINATIONNJDOT, FHWA, NJDEP COORDINATION

Continued coordination is key to project successContinued coordination is key to project success

Use HUC Use HUC –– 11 watershed for banking11 watershed for banking

No regulatory fatal flaws were identifiedNo regulatory fatal flaws were identified

NJDEP agreed to provide information on water quality NJDEP agreed to provide information on water quality 
improvement initiatives for selected watershedimprovement initiatives for selected watershed

StormwaterStormwater peak flow control is a challenge for bankingpeak flow control is a challenge for banking

Pilot banking process will be documented in an interagency Pilot banking process will be documented in an interagency 
MOUMOU

Results of pilot banking project will be evaluated for potentialResults of pilot banking project will be evaluated for potential
Statewide applicationStatewide application



IDENTIFIED POTENTIAL WATERSHEDIDENTIFIED POTENTIAL WATERSHED

Reviewed hundreds of projects from DPD and CPMReviewed hundreds of projects from DPD and CPM

Mapped projects which may create impervious impacts Mapped projects which may create impervious impacts 
statewide on GIS with HUC statewide on GIS with HUC --11 boundary overlays11 boundary overlays

Selected top six impacted watershedsSelected top six impacted watersheds

Obtained estimates of impervious surfaces in selected six Obtained estimates of impervious surfaces in selected six 
watersheds and mapped resultswatersheds and mapped results

Selected watershed with most future projects and high impactSelected watershed with most future projects and high impact

Hackensack Watershed selected for evaluation of future Hackensack Watershed selected for evaluation of future 
banking banking –– Approx. 23 acres; at least 5 future projectsApprox. 23 acres; at least 5 future projects









REMAINING WORKREMAINING WORK……
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Task 4 – Investigate Potential Mitigation Sites
Along State Highways for Selected Watershed

Tasks 5 & 6 – Identify Mitigation Areas/ Stormwater Enhancements
& Propose Bank Crediting Process & Tracking Program

Task 7 – Select Bank Location / Recommend BMP Solution

Task 8 – Final Report

Task 9 - Implement Training Plan

Research is approximately 40% completeResearch is approximately 40% complete



THANK YOUTHANK YOU…… 

……QUESTIONS?QUESTIONS?
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