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Project GoalProject Goal

•• Develop, implement, and evaluate a Water Develop, implement, and evaluate a Water 
Quality Trading program for NonQuality Trading program for Non--tidal tidal 
Passaic River Watershed that:Passaic River Watershed that:

−− Adheres to USEPA policy on Water Quality TradingAdheres to USEPA policy on Water Quality Trading
−−Meets NJDEP requirementsMeets NJDEP requirements
−− Implements TMDLImplements TMDL
−−Reduces cost of compliance with Clean Water ActReduces cost of compliance with Clean Water Act
−− Establishes incentives for voluntary reductions that Establishes incentives for voluntary reductions that 

could also achieve ancillary environmental benefits could also achieve ancillary environmental benefits 
such as expedited load reductionssuch as expedited load reductions
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Trading FrameworkTrading Framework

•• What are the restrictions on trading What are the restrictions on trading 
necessary to protect and improve water necessary to protect and improve water 
quality?quality?

• Framework must:
– Ensure hot spot avoidance
– Address watershed-specific features (i.e., 

diversions, potential TMDL endpoints)
– Minimize transaction costs
– Maximize cost-effectiveness
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Trading FrameworkTrading Framework
•• Aims to protect TMDL endpoints; assumes Aims to protect TMDL endpoints; assumes 

excessive P is only a water quality concern at excessive P is only a water quality concern at 
the TMDL endpointsthe TMDL endpoints

•• Group Group WWTPs WWTPs into into ““management areasmanagement areas””.  A .  A 
management area is bounded by a TMDL management area is bounded by a TMDL 
endpoint. endpoint. Management area is designed to Management area is designed to 
protect TMDL endpointsprotect TMDL endpoints. . 
–– Within the management area, buyers and sellers Within the management area, buyers and sellers 

can trade can trade bidirectionallybidirectionally.  For trades between .  For trades between 
management areas, seller must be upstream. management areas, seller must be upstream. 

–– Apply trading ratioApply trading ratio
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SchematicSchematic

Wanaque Wanaque 
ReservoirReservoir

Dundee Dundee 
LakeLake

Upper Passaic Upper Passaic 
M.A.: 16 M.A.: 16 WWTPsWWTPs

Wanaque South Wanaque South 
intake endpointintake endpoint

Management Management 
Area boundaryArea boundary

EndpointEndpoint

TributaryTributary

LegendLegend

Lower Passaic Lower Passaic 
M.A.: 3 M.A.: 3 WWTPsWWTPs

Dundee Dundee 
Lake Lake 

endpointendpoint

Pompton M.A.:    Pompton M.A.:    
3 3 WWTPsWWTPs
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endpoint

Pompton Pompton 
Management AreaManagement Area

–– Endpoint is Wanaque Endpoint is Wanaque 
South IntakeSouth Intake

–– Endpoint is only hot Endpoint is only hot 
spot concern in the spot concern in the 
Pompton Pompton 
Management AreaManagement Area

–– 3 3 WWTPsWWTPs with total with total 
12.5 MGD capacity 12.5 MGD capacity 

–– WWTP discharge is WWTP discharge is 
attenuated as it flows attenuated as it flows 
toward endpointtoward endpoint
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Passaic Trading Table Passaic Trading Table 
3 Management Areas & 2 Endpoints3 Management Areas & 2 Endpoints

YesYesNoNoNoNoLower Lower 
Passaic MAPassaic MA

YesYesYesYesYesYesPompton Pompton 
MAMA

YesYesNoNoYesYesUpper Upper 
Passaic MAPassaic MA

Lower Lower 
Passaic MAPassaic MA

Pompton Pompton 
MAMA

Upper Upper 
Passaic MAPassaic MA

BuyerBuyer
SellerSeller
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Passaic Trading TablePassaic Trading Table

•• How was the trading table developed?How was the trading table developed?
–– Analyzed 3 scenarios: No Diversion, Analyzed 3 scenarios: No Diversion, 

Diversion, Extreme DiversionDiversion, Extreme Diversion
–– Selected most conservative options from Selected most conservative options from 

each scenario to create the final table each scenario to create the final table 
–– Trading table is protective of water quality Trading table is protective of water quality 

under under allall scenariosscenarios
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Passaic Trading Table Passaic Trading Table 
No Diversion ScenarioNo Diversion Scenario

YesYesYesYesYesYesLower Lower 
Passaic MAPassaic MA

YesYesYesYesYesYesPompton Pompton 
MAMA

YesYesYesYesYesYesUpper Upper 
Passaic MAPassaic MA

Lower Lower 
Passaic MAPassaic MA

Pompton Pompton 
MAMA

Upper Upper 
Passaic MAPassaic MA

BuyerBuyer
SellerSeller
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Passaic Trading Table Passaic Trading Table 
Diversion ScenarioDiversion Scenario

YesYesNoNoYesYesLower Lower 
Passaic MAPassaic MA

YesYesYesYesYesYesPompton Pompton 
MAMA

YesYesNoNoYesYesUpper Upper 
Passaic MAPassaic MA

Lower Lower 
Passaic MAPassaic MA

Pompton Pompton 
MAMA

Upper Upper 
Passaic MAPassaic MA

BuyerBuyer
SellerSeller
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Passaic Trading Table Passaic Trading Table 
Extreme Diversion ScenarioExtreme Diversion Scenario

YesYesNoNoNoNoLower Lower 
Passaic MAPassaic MA

YesYesYesYesYesYesPompton Pompton 
MAMA

YesYesYesYesYesYesUpper Upper 
Passaic MAPassaic MA

Lower Lower 
Passaic MAPassaic MA

Pompton Pompton 
MAMA

Upper Upper 
Passaic MAPassaic MA

BuyerBuyer
SellerSeller
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Passaic Trading Table Passaic Trading Table 
3 Management Areas & 2 Endpoints3 Management Areas & 2 Endpoints

YesYesNoNoNoNoLower Lower 
Passaic MAPassaic MA

YesYesYesYesYesYesPompton Pompton 
MAMA

YesYesNoNoYesYesUpper Upper 
Passaic MAPassaic MA

Lower Lower 
Passaic MAPassaic MA

Pompton Pompton 
MAMA

Upper Upper 
Passaic MAPassaic MA

BuyerBuyer
SellerSeller
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CreditsCredits
•• Transactions will be in terms of mass (lbs or kg)Transactions will be in terms of mass (lbs or kg)
•• Calculating credits:Calculating credits:

–– Credits = (0.4 mg/l Credits = (0.4 mg/l LTALTA –– Actual mg/l Actual mg/l LTALTA)*(permitted flow))*(permitted flow)
–– Using LTA because TMDL allocations are based on LTAUsing LTA because TMDL allocations are based on LTA

•• Recommend that trades occur based on credits Recommend that trades occur based on credits 
accumulated accumulated annuallyannually

•• No banking of creditsNo banking of credits
•• Table of trading ratios will guide buyers and Table of trading ratios will guide buyers and 

sellers in equalizing the amount of pounds tradedsellers in equalizing the amount of pounds traded
–– Ex. Ex. A trading ratio of 0.5 means that the seller must A trading ratio of 0.5 means that the seller must 

generate 1 pound of credits for every halfgenerate 1 pound of credits for every half-- pound the pound the 
buyer needs. buyer needs. 
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Example of trading ratio table
(Based on No Diversion and Diversion Scenarios)

0.9800
Verona
(LP MA)

0.590.740.82
Wanaque 
Valley
(PO MA)

0.720.900.92
Parsippany-
Troy Hills
(UP MA)

0.660.820.84
Rockaway 
Valley
(UP MA)

Wayne Twp
(LP MA)

Caldwell
(UP MA)

Bernards Twp
(UP MA)

Buyer
Seller
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Derivation of trading ratiosDerivation of trading ratios

•• Consultant (Omni Environmental) performed Consultant (Omni Environmental) performed 
attenuation coefficient analysis using attenuation coefficient analysis using 
calibrated modelcalibrated model

•• Considered Considered ““no diversionno diversion”” and and ““diversiondiversion””
scenarios, WY2001 conditionsscenarios, WY2001 conditions

•• Calculated attenuation of TP load from each Calculated attenuation of TP load from each 
WWTP as load moves downstreamWWTP as load moves downstream

•• Result: Result: ““Zonal attenuation coefficientZonal attenuation coefficient”” or ZAC or ZAC 
for each WWTPfor each WWTP
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Derivation of trading ratios Derivation of trading ratios 
(cont.)(cont.)

•• Trading ratio = (Seller ZAC/Buyer ZAC), Trading ratio = (Seller ZAC/Buyer ZAC), 
relative to common endpoint. relative to common endpoint. 
–– For For ““no diversionno diversion”” and and ““diversiondiversion”” scenarios, scenarios, 

Dundee Lake is common endpointDundee Lake is common endpoint
–– For For ““extreme diversionextreme diversion”” scenarios, Wanaque scenarios, Wanaque 

South intake is common endpoint for Upper South intake is common endpoint for Upper 
Passaic MA and Pompton MA. Passaic MA and Pompton MA. 

–– Maximum trading ratio = 1.0Maximum trading ratio = 1.0
•• Calculate trading ratio for each scenario,and Calculate trading ratio for each scenario,and 

select lowest ratio; max protection for WQselect lowest ratio; max protection for WQ
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Derivation of trading ratios: exampleDerivation of trading ratios: example
•• Seller: Rockaway ValleySeller: Rockaway Valley

–– ZAC at Dundee Lake = 0.56, diversionZAC at Dundee Lake = 0.56, diversion
–– ZAC at Dundee Lake = 0.64, no diversionZAC at Dundee Lake = 0.64, no diversion

•• Buyer: Wayne TwpBuyer: Wayne Twp
–– ZAC at Dundee Lake = 0.85, diversionZAC at Dundee Lake = 0.85, diversion
–– ZAC at Dundee Lake = 0.92, no diversionZAC at Dundee Lake = 0.92, no diversion

•• Trading ratio = (Seller ZAC/Buyer ZAC)Trading ratio = (Seller ZAC/Buyer ZAC)
–– Diversion, trading ratio = Diversion, trading ratio = 0.660.66 = 0.56/0.85= 0.56/0.85
–– No diversion, trading ratio = No diversion, trading ratio = 0.700.70 = 0.64/0.92= 0.64/0.92
–– Select 0.66 as trading ratioSelect 0.66 as trading ratio
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Example tradeExample trade
•• Buyer: Plant XBuyer: Plant X

–– Permitted limit based on 0.4 mg/l Permitted limit based on 0.4 mg/l LTA LTA 
–– Year 1: Actual LTA = 1.055 mg/l Year 1: Actual LTA = 1.055 mg/l LTALTA
–– Permitted flow = 10 MGDPermitted flow = 10 MGD
–– CreditsCredits = (0.4 mg/l LTA = (0.4 mg/l LTA –– 1.055 mg/l LTA) * 10 MGD * 365 days = 1.055 mg/l LTA) * 10 MGD * 365 days = --9050 kg9050 kg

•• Seller: Plant ZSeller: Plant Z
–– Permitted limit based on 0.4 mg/l Permitted limit based on 0.4 mg/l LTALTA
–– Actual LTA =  0.105 mg/l Actual LTA =  0.105 mg/l LTALTA
–– Permitted flow = 8 MGDPermitted flow = 8 MGD
–– CreditsCredits = (0.4 mg/l LTA = (0.4 mg/l LTA –– 0.105 mg/l LTA) * 8 MGD * 365 days = 0.105 mg/l LTA) * 8 MGD * 365 days = 3260 kg3260 kg

•• Trading ratio = 0.66Trading ratio = 0.66
•• Plant X needs to buy 9050 kgPlant X needs to buy 9050 kg
•• Plant Z can sell Plant Z can sell 0.660.66 *3260 kg = 2150 kg*3260 kg = 2150 kg
•• Plant X would still need to buy 6900 kg from other plants to Plant X would still need to buy 6900 kg from other plants to 

comply with its permitcomply with its permit
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ScheduleSchedule

CloseoutCloseout

Final ReportFinal Report

Quarterly water Quarterly water 
quality reportquality report

Documentation of Documentation of 
trades and resulting trades and resulting 

pounds of TP pounds of TP 
removed from removed from 

tradestrades

Implementation and Implementation and 
EvaluationEvaluation

QAPP submittal to NJDEP QAPP submittal to NJDEP 
and USEPAand USEPA

Report of trading program for Report of trading program for 
distr. to public distr. to public 

Trading scenario Trading scenario 
evaluation matrixevaluation matrix

Add trade tracking capability Add trade tracking capability 
to websiteto website

Identify Identify 
measurements of measurements of 
program successprogram success

Report Report 
on on 

various various 
trading trading 

scenariosscenarios

Incorporate monitoring Incorporate monitoring 
strategies and admin strategies and admin 

component into evaluation component into evaluation 
matrixmatrix

Water quality Water quality 
modeling scenario modeling scenario 

analysisanalysis

Finalize Finalize 
trading trading 
ratiosratios

Trading Program Trading Program 
DevelopmentDevelopment

Second SymposiumSecond SymposiumEducation/OutreachEducation/Outreach

JanJan--Aug 2008Aug 2008SepSep--Dec 2007Dec 2007JunJun--Aug 2007Aug 2007MarMar--MayMay
20072007

Project FocusProject Focus
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http://www.water.http://www.water.rutgersrutgers..eduedu/Projects/trading//Projects/trading/WQTradingWQTrading..htmhtm
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Questions?Questions?


