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Learning Objectives

To provide answers to the following 

questions:

üHow Does It Work?

üWhat is the Value?

üHow does it pay?



Water Quality Trading
How does it work?

ÂUses a Watershed Approach

ÂTreatment plants treat to a baseline level 

before being allowed to trade 

ÂWater Quality Trading allows flexibility 

and cost savings

ÂWater Quality Trading provides greater 

protection than conventional treatment



Watershed Approach
Â Most effective &

comprehensive 
water quality method
Â Builds a broad-based community 

understanding 

Â Community-developed goals

Â Applies many tools to solve water quality concerns

Â Nutrients and sediments are two significant concerns 
affecting water bodies:
Â Loading from many sources (cumulative)

Â Persistent in the environment: transported throughout the 
watershed with little or no chemical/physical losses

Â Contribute to a loss of aesthetic, recreation and fishery uses

EPA Draft Watershed Handbook



Watershed Approach
Benefits via 

Trading
Treatment 

Plant Upgrade

Agriculture 

Management 

Practices

Pollutant of concern reduced Yes Yes

Other pollutants reduced Maybe Yes

Habitat improved No Yes

Canopy enhanced No Yes

Stream banks Stabilized No Yes

Flow velocity decreased No Yes

Wetlands created No Yes

Floodplains preserved No Yes

Assimilative capacity 

increased
No Yes



Water Quality Trading
How does it work?

ÂCase Example:

ÂMunicipal wastewater treatment plant

ÂMinimum level:

25 mg/l Carboneous Biochemical Oxygen 

Demand

30 mg/l Total Suspended Solids

1 mg/l Total Phosphorus (proposed for all 

new or upgrading plants)
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Wastewater Minimum 

Requirements (on existing)

Total Phosphorus (mg/l)

0

1

2

3

4

5

6

Raw Secondary TMDL

T
P

 (
m

g
/l
)

Tradable

Must Treat



Wastewater Minimum 

Requirements

Total Phosphorus (mg/l)
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How does it work?

WQT is:
uOne of the tools used in

the watershed management 
approach to achieve water 
quality goals efficiently. 

vNot available for every 
watershed.  The type of 
impairment, pollutants of 
concern and presence of 
potential buyers and sellers all 
must fit for WQT 

From  EPA 2004 Water Quality Trading Assessment 

Handbook



Potential Tradable Pollutants

Â Pollutants that: 

Â come from both point and nonpoint sources

Â tend to be transported through stream network 

without assimilation

Â have a water-quality based effluent limit

Pollutants that: 

- are lethally toxic

- accumulate in organisms, such as fish (mercury , PCBs, pesticides)

Are typically not traded

For agriculture, most commonly traded 
pollutants: Phosphorus, Sediment, Nitrogen

In some watersheds, physical variables are 

also being traded: flows, temperature



How does it work?
The Trading Currency

Surplus Pollutant Reductions = ñCreditsò
(Unit of mass over a period of time; 

For example Pounds/year or Tons/year) 

ÅReal: a Point Source/Non-point Source action results

in a pollutant load reduction

ÅSurplus: load reduction is greater than required by 
permit and/or TMDL allocation goalsé

ÅQuantifiable:   load reduction can be measured by 
a standard method/equation

ÅWatershed-based:   
credits can only be produced and traded 
within the same, pre-defined watershed

ÅNet improvement (trading ratio):
trading ratio has to be greater than 1:1 
(account for uncertainties, provides net 
water quality benefit for water)



How does it work?

Farmer achieves the baseline condition 

prior to generating a credit

ÂMust meet TMDL allocation goals first

ÂWatersheds without TMDL goals:

ÂPolicy formation for minimum baseline

ÂRule may require minimum baseline

ÂHistory may set minimum baseline

ÂLocal program authority should set the 

baseline



What is the value?

Â Market driven 

Â ñCreditsò exchanged (for instance 20 pounds of TP 
purchased for 10 pounds of treatment requirements)

Â Demand driven

Â What is the WWTP is willing to pay?



Some WWTP Cost Information



Trading 

Program

Location

Buyer 

Treatment 

Costs

($/lb P)

Ag Credit 

Price 

Range

($/lb P)

Average 

Credit 

Price 

($/lb P)

Michigan 292 3 ï652 --

Ohio 23.37 1 ï12 1.50

PA 30 - 3,000 6 ï113 9.27

Ontario 775 156 --

Minnesota 0.2-60 3-24 --

Emerging Market Information



How does it pay?

ÂFarmer signs a legally binding 
contract with WWTP

ÂDescription of BMP

ÂLife of contract

ÂPayment schedule

ÂOperation and Maintenance requirements

ÂNot an NPDES permit

ÂCivil contract



Ç Step 1 ïSelect BMP by comparing pollutant load 

reductions.  BMP calculation uses standard methods 

defined in WQT program (such as RUSLE2; a NRCS 

soil erosion model).

Â Consideration: Requirements for credit 

generation

Â BMP type

Â Implementation period; BMP lifespan 

Â Quantification of BMP pollutant reductions

Â Cost of BMP (installation and maintenance)

Trading Program Participation
(assuming baselines met)



Trading Program Participation
(assuming baselines met)

ÇStep 2- Ag. producer installs new
BMP(s) (above baseline requirements) 
from a selection of BMPs with approved 
crediting equations

ÂConsideration for seller; Will I be:

ÂWorking with aggregator/broker?

ÂWorking directly with buyer?

ÂAre there other ecosystem service 
market options to stack?



Ç Step 3ïConnecting credit sellers to buyers 
(aggregator, broker, or individual contact)

Â Consideration: Legally binding agreements 
& compliance, and supporting framework
Â Third party verification of BMP credit, installation, 

maintenance ïWQ monitoring

Â Legally binding trading agreement between farmer  
and credit buyer/banker 

ÂSellerôs compliance with terms of contract allow 
buyer (PS) to comply with permit requirements

Â Supporting framework options may have a 
middleman or a buyer to seller relationship

Trading Program Participation



Ç Step 4ïTrading credits then must factor in a Trading 

Ratio calculation using an approved ratio that accounts 

for uncertainties and provides for net water quality 

benefits.

ÁConsideration: Trading ratios may containé

Â Factors to account for equivalency between pollutant 

load discharges at sellerôs and buyerôs locations

ÂMargin of Safety to ensure conservative estimates 

are applied for variability of nonpoint sources 

Â Net benefits included for stream

Â Bioavailability differences between sources

Trading Program Participation



ÇStep 5 ïRegistering credits with the state 
regulatory agency (or third party)

ÂConsideration: Credit registry types

ÂReporting requirement in a NPDES permit

ÂWeb-based registry (e.g., WRIôs NutrientNetÈ 
which includes location, contact and credit 
calculationsðwww.nutrientnet.org)

ÂWeb facilitated reporting (e.g., Minnesota River 
Basin Phosphorus General Permit, includes 
contracts, reporting forms and lists current trades)  

Trading Program Participation

http://www.nutrientnet.org/
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Source Trading 



Rahr Malting Company
ÂGoal: Malt producer wanted to expand by operating 

its own permitted wastewater treatment plant.

Â Issues:
- Minnesota River waste load allocation for CBOD 
fully allocated to other dischargers. 
- Previously high sanitary sewer district industrial 
user fees forced Rahr towards other options

ÂSolution:
Point to nonpoint source NPDES water quality trade 
permit: trades with agriculture offset Rahrôs CBOD 
loading by reducing several parameters causing 
dissolved oxygen stress in the river upstream of 
facility.

MN Point Source-Nonpoint 

Source Trading 



Rahr Malting:  8 Mile Creek

Rahr installed four erosion 

control sites:

8 Mile Creek ïChannel stabilization, 

livestock exclusion



Rahr Malting:  Rush River Site

Results:
- Discharge of up to 150 lbs CBOD/day 

- 212 lbs of CBOD reductions/ year 
from erosion control sites



Southern MN Beet Sugar Co-op

ÂGoal: Cooperative wanted to expand but faced air 
& water quality compliance issues

Â Issues:
- Expanded NPDES discharge difficult to obtain 
because of Minnesota River D.O. problems 
- Air quality permit requirements regarding H2S gas 
emissions from lagoons 
- Prohibitive costs for expanding spray irrigation 
treatment process

ÂSolution: Point to nonpoint source NPDES water 
quality trade permit: 
Â facilitates continuous discharge from on-site wastewater treatment 

Â requires 2.6 times TP offset reductions from upstream NPS

MN Point Source-Nonpoint 
Source Trading 



Spring Cover Crops

58,832 acres planted in 2005


