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Over the last ten years, four Chesapeake Bay states—Maryland, Pennsylvania, 
Virginia, and West Virginia—introduced nutrient trading programs to provide 
wastewater treatment plants with flexible options for meeting and maintain-
ing permitted nutrient load limits. At least one other bay state, Delaware, also 
convened a work group to discuss developing such a program. Through these pro-
grams, wastewater treatment plants may purchase credits or offsets generated 
by other wastewater treatment plants or farms that reduce the nutrients they 
release to impaired water bodies. States are also exploring options for construc-
tion and urban stormwater programs to buy and sell credits and offsets.

To date, most credit transactions have occurred between buyers and sellers 
in the same state. Efforts to enact the recent Chesapeake Bay total maximum 
daily loads (TMDLs), however, could provide more opportunities for interaction 
by trading partners from different states. For example, regulated entities could 
seek credits or offsets from other states when the supply in their own state has 
been exhausted. In addition, entities in states that do not have a trading program 
could seek credits or offsets from entities in states that do have such a program.

Although the elements of many of the trading programs are identical or very similar, 
such as calculation platforms, included pollutants, and allowable participants, 
there are several differences as well. Examples are the time period that defines the 
life of a credit or offset and the varying types and values of trading ratios. States 
may need to address these and other differences before permitting more cross-state 
transactions. Regardless of how these differences are resolved, government regula-
tions require credit transactions to be documented in the public record.

The World Resources Institute (WRI) has compiled into comparison tables the key 
design elements of the four state trading programs. The tables comprise a refer-
ence document for policymakers and others addressing the programs’ differences. 
These design elements are grouped into twelve categories based on their common 
characteristics. All the information is current as of May 2011; was paraphrased 
directly from the statute, regulation, policy, or guidance documents; and has been 
reviewed by trading experts. Nonetheless, this information will undoubtedly change 
as the states refine their strategies for implementing the TMDLs.
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ACRONYMS

OSDS	 On-site sewage disposal system

PADEP	 Pennsylvania Department of Environmental Protection

TMDL	 Total maximum daily load

TN	 Total nitrogen

TP	 Total phosphorus

USDA	 US Department of Agriculture

USEPA	 US Environmental Protection Agency

VADCR	 Virginia Department of Conservation and Recreation

VADEQ	 Virginia Department of Environmental Quality

VAWQIF	 Virginia Water Quality Improvement Fund

VNCEA	 Virginia Nutrient Credit Exchange Association

VPDES	 Virginia Pollutant Discharge Elimination System

VSWMP	 Virginia Stormwater Management Program

WLA	 Waste load allocation

WVDEP	 West Virginia Department of Environmental Protection

WWTP	 Wastewater treatment plant

AFL	 Above fall line

BFL	 Below fall line

BMP	 Best management practice

CBP	 Chesapeake Bay Program

CBWM	 Chesapeake Bay Watershed Model

DNREC	 Delaware Department of Natural Resources and 
Environmental Control

EDU	 Equivalent dwelling unit

ENR	 Enhanced nutrient removal

GPD	 Gallons per day

LA	 Load allocation

MDA	 Maryland Department of Agriculture

MDE	 Maryland Department of the Environment

MEP	 Maximum extent practicable

MGD	 Million gallons per day

MS4	 Municipal separate storm sewer system

NPDES	 National Pollutant Discharge Elimination System

NRCS	 Natural Resources Conservation Service
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DEFINITIONS
Note: The definitions of some terms in this section differ among states and government agencies.

Everywhere else: A term specific to Maryland for that state’s Chesapeake 
Bay drainage beyond the Patuxent and Potomac rivers, which includes 
the Eastern Shore, the Susquehanna River, and the Western Shore.

Fall line: The geological boundary where the coastal plain meets the 
Piedmont region. Pollutants discharged “above the fall line” have less 
impact on the bay’s water quality than do those pollutants discharged 
“below the fall line.”

General permit: A NPDES permit covering a category of dischargers 
rather an individual facility.

Landowners: Properties other than crop farms that can generate non-
point source credits.

Load allocation (LA): The portion of the pollutant loading capacity from 
a total maximum daily load attributed to existing or future nonpoint 
sources of pollution (adapted from USEPA 2011a).

Maximum extent practicable (MEP): The standard for MS4 compliance 
with NPDES permits. The states’ definitions vary.

Municipal separate storm sewer system (MS4): A defined stormwater 
area regulated under a NPDES permit. MS4s may be phase I (an urban 
area of 100,000 or more people) or phase II (a US Census–designated 
“urbanized area” with fewer than 100,000 people) (adapted from USEPA 
2011b).

National Pollutant Discharge Elimination System (NPDES): A national 
program for issuing, modifying, revoking and reissuing, terminating, 
monitoring, and enforcing operating permits for some sources of pollut-
ant discharge into surface waters (adapted from USEPA 2011a).

Nonpoint source: An undefined, nondiscrete pollution source covering 
a large area (e.g., septic tanks, animal-keeping practices, crop farms, 
forestry practices, urban and rural runoff) (adapted from USEPA 2011a).

Nonsignificant point source: The approximately 4,700 wastewater treat-
ment plants that collectively emit substantially less pollution than do 
significant WWTPs. Some nonsignificant plants thus do not face nutrient 
load limits.

Offset: A pound of reduction can be either a credit or an offset, depend-
ing on how it is used. Reductions used to offset discharges caused by 
new growth are frequently referred to as offset credits, or just offsets. 
Credits used to achieve a cap or to prevent year-to-year operational viola-
tions are usually known merely as credits.

On-site sewage disposal system (OSDS): A self-contained treatment unit 
used in areas without access to a public sewer; also referred to as septic 
systems and/or on-lot systems.

Additionality: A concept in which credits sold by a nonpoint source to a 
point source must be the result of load reductions that would not have 
been made without the trade (i.e., they must be in addition to expected 
“no-trade” load reductions) (Jones et al. 2006).

Best management practices (BMPs): Methods, measures, or practices 
determined to be the most reasonable and cost-effective means for 
landowners to meet certain, generally nonpoint source, pollution control 
needs. BMPs include structural and nonstructural controls and operation 
and maintenance procedures (USEPA 2011c). The states’ specific defini-
tions vary.

BMP verification: Procedures for ensuring that BMPs reduce nutrients 
and/or sediments in compliance with the trading program’s rules.

Bubble permit: A NPDES permit covering multiple wastewater treatment 
plants, which collectively must meet the “bubble.”

Credit: Unit of pollutant discharge expressed in the mass-per-unit time 
created when a discharger reduces its discharge of the pollutant below 
its baseline requirement (Jones et al. 2006). The mass-per-unit time used 
to define a credit in all the bay states’ trading programs is one pound of 
nitrogen or phosphorus delivered to the bay’s tidal waters each year.

Credit certification: The application and approval process for a project 
intended to generate credits.

Credit registration: The process of assigning a registration number to a 
verified and certified credit.

Critical areas: A term specific to Maryland for all waters of the Chesa-
peake Bay, the Atlantic coastal bays, and their tributary streams; all 
lands under these waters; and all lands within one thousand feet of the 
landward edge of tidal waters or adjacent tidal wetlands (adapted from 
MDOT 2011).

Delivery ratio: A trading ratio accounting for the amount of each pound 
of pollutant that is naturally removed as it travels from the edge of a 
CBWM segment to tidal waters. The states’ definitions vary.

Design flow: The average flow that a wastewater treatment plant is 
designed to treat in order to comply with effluent limitations.

Edge-of-segment ratio: A trading ratio accounting for the amount of 
each pound of pollutant that is naturally removed as it travels from the 
geographic point where it is discharged to the boundary of a CBWM seg-
ment. The states’ definitions vary.

Enhanced nutrient removal (ENR): The technologies for wastewater 
treatment plants that can reduce average effluent concentrations to 3 
mg/L TN and 0.3 mg/L TP.
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Point source: A discrete conveyance that emits pollution (e.g., a munici-
pal WWTP, an industrial WWTP, MS4s) (adapted from USEPA 2011a).

Reserve ratio: A trading ratio that allocates a portion of each credit into 
a credit insurance pool. The states’ definitions vary.

Retirement ratio: A trading ratio that discounts each credit to ensure 
that a trade results in a net improvement of water quality. The states’ 
definitions vary.

Significant point source: The approximately 480 wastewater treatment 
plants responsible for most of the pollutants from wastewater treatment 
entering Chesapeake Bay. The bay states’ definitions of design flow for 
significant wastewater treatment plants vary.

Third parties: Those entities other than government agencies and market 
participants—such as aggregators, consulting firms, soil and water 
districts, and environmental organizations—that help administer trading 
programs.

Total maximum daily load (TMDL): The sum of the individual waste load 
allocations for point sources, load allocations for nonpoint sources and 
natural background, and a margin of safety expressed in terms of mass 
per time, toxicity, or other appropriate measures (adapted from USEPA 
2011a).

Tributary strategies: Those plans developed by Chesapeake Bay jurisdic-
tions in the early 2000s to demonstrate their progress toward meeting 
voluntary pollutant-reduction goals.

True-up period: The designated time period when point sources may 
purchase credits to meet the previous year’s obligations.

Uncertainty ratios: Those trading ratios that account for the variability in 
nutrient removal efficiencies for agricultural best management practices 
that may be based on scientific uncertainty or random weather fluctua-
tions. The states’ definitions vary.

Waste load allocation (WLA): The portion of the receiving water’s loading 
capacity allocated to one of its existing or future point sources of pollu-
tion (adapted from USEPA 2011a).
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Table 1.  LEGAL AUTHORITIES AND GUIDANCE DOCUMENTS

All state trading programs in the Chesapeake Bay watershed offer flexible options to point sources for meeting or maintaining the load limits of their National Pollutant 
Discharge Elimination System (NPDES) permits. The states are delegated authority to run their own NPDES programs when they meet the minimum criteria established 
by the US Environmental Protection Agency. For this reason, the state trading programs reflect each state’s policy preferences and legal obligations. Table 1 compares 
the states’ legal authorities to enact trading programs and the available reference documents, and table 2 compares the general information about the pollutants of 
concern and the trading programs’ participation.

State Statute

Maryland •	 Act of May 4, 2010, ch. 447, §§ 8–901 through 8–904, Md. Agriculture Code Ann. (regarding a voluntary agricultural nutrient credit certification 
program).

Virginia •	 Act of March 24, 2005, ch. 62.1, §§ 62.1-44.19:12 through 62.1-44.19:19, 2005 Va. Acts (establishing nutrient exchange or trading program).

•	 Act of March 27, 2009, ch. 364, § 10.1-603.8:1, 2009 Va. Acts (establishing stormwater nonpoint nutrient offsets).

Regulation

Pennsylvania •	 Pennsylvania Nutrient Credit Trading Regulation, 25 Pa. Code § 96.8 (relating to use of offsets and tradable credits from pollution reduction 
activities in the Chesapeake Bay watershed). Available at http://www.pabulletin.com/secure/data/vol40/40-41/1927.html.

Virginia •	 General VPDES Watershed Permit Regulation for TN and TP Discharges and Nutrient Trading in the Chesapeake Bay watershed in Virginia, 9 VAC 
25-820-10 et seq. Available at http://www.deq.state.va.us/export/sites/default/vpdes/pdf/9VAC25-820-NutrientDischargesGP2007-Amd2008.pdf.

Policy

Maryland •	 MDE. 2008. Maryland Policy for Nutrient Cap Management and Trading in Maryland’s Chesapeake Bay Watershed. Available at  
http://www.mde.state.md.us/assets/document/NutrientCap_Trading_Policy.pdf.

•	 MDA. 2008. Maryland Policy for Nutrient Cap Management and Trading in Maryland’s Chesapeake Bay Watershed Phase II-A: Guidelines for the 
Generation of Agricultural Nonpoint Nutrient Credits. Draft, Annapolis. Available at  
http://www.mdnutrienttrading.com/docs/Phase%20II-A_Crdt%20Generation.pdf.

•	 MDA. 2008. Maryland Policy for Nutrient Cap Management and Trading in Maryland’s Chesapeake Bay Watershed Phase II-B: Guidelines for the 
Exchange of Nonpoint Credits Maryland’s Trading Market Place. Draft, Annapolis. Available at  
http://www.mdnutrienttrading.com/docs/Phase%20II-B_Crdt%20Purchase.pdf.

Guidance

Maryland •	 MDA. 2011. Producing and Selling Credits in Maryland’s Nutrient Trading Market: Guidance for Agricultural Producers and Landowners in the 
Chesapeake Bay Watershed.

Virginia •	 VADEQ. 2008. Trading Nutrient Reductions from Nonpoint Source Best Management Practices in the Chesapeake Bay Watershed: Guidance for 
Agricultural Landowners and Your Potential Trading Partners. Available at http://www.dcr.virginia.gov/documents/lrswoTradingGuidance.pdf.

•	 VADCR. 2009. Virginia Soil and Water Conservation Board Guidance Document on Stormwater Nonpoint Nutrient Offsets. Available at  
http://www.dcr.virginia.gov/documents/lrOffsetPolicyFinal.pdf.

West Virginia •	 WVDEP. 2009. West Virginia Water Quality Nutrient Credit Trading Program. Charleston.a

Available at http://wvwri.nrcce.wvu.edu/programs/pwqb/pdf/WVDEP_Trading_Guidance_finalDEP8%2015%2009.pdf.

Note
a. 	The parent document provides guidance for all current or future nutrient trading programs in the state of West Virginia. Appendix A contains specific rules for trading in the 

Potomac River basin of West Virginia.
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Table 2.  POLLUTANTS AND GENERAL ELIGIBILITY REQUIREMENTS

Feature Maryland Pennsylvania Virginia West Virginia

Pollutants that can be 
tradeda

•	 Nitrogen

•	 Phosphorus

•	 Sediment

•	 Nitrogen

•	 Phosphorus

•	 Sediment

•	 Nitrogen

•	 Phosphorus

•	 Nitrogen

•	 Phosphorus

•	 Sediment

Eligible market partici-
pants

•	 Agricultural operations

•	 Nonsignificant point sources

•	 Other landowners

•	 Significant point sources

•	 Third parties

•	 Nonpoint sources (e.g., 
agricultural operations, other 
landowners)

•	 Nonsignificant point sources

•	 Significant point sources

•	 Third parties 

•	 Agricultural operations

•	 Construction stormwater 
projects

•	 Nonsignificant point sources

•	 Other landowners

•	 Phase I MS4s

•	 Phase II MS4s

•	 Significant point sources

•	 Third parties

•	 Agricultural operations

•	 Nonsignificant point sourcesb

•	 Other landowners

•	 Significant point sourcesb

•	 Third parties 

General eligibility 
requirements for credit 
purchases

•	 Existing significant point 
sources must have ENR in 
operation before purchasing 
credits or offsets.

•	 Point sources accommodate 
growth by purchasing offsets 
generated by point or non-
point sources.

•	 Existing point sources may 
purchase credits generated 
by point or nonpoint sources 
to meet annual load limits 
subject to additional condi-
tions of NPDES permits.

•	 Existing point sources may 
purchase credits generated 
by other point sources to meet 
annual load limits subject 
to additional conditions of 
NPDES permits.

•	 Point sources accommodate 
growth by purchasing offsets 
in the form of WLAs from 
other point sources or offsets 
from nonpoint sources.

•	 Existing point sources must 
have NPDES permits and may 
purchase credits generated 
by point or nonpoint sources 
to meet annual load limits 
subject to conditions of the 
permits.

General eligibility 
requirements for credit 
and/or offset sales

•	 Significant point sources 
must have ENR in operation 
before selling credits.

•	 WLA cannot be sold until it 
has been adopted in a NPDES 
permit through the public 
review process.

•	 Nonsignificant point sources 
must have annual load limits 
for nutrients.c

•	 Sellers must meet baseline 
requirements.

•	 Facilities trading excess 
credits based on excess 
capacity must demonstrate 
consistency with water and 
sewerage plans.

•	 Sellers must meet baseline 
and applicable threshold 
requirements before selling 
credits.

•	 WLAs or compliance credits 
and offsets cannot be sold 
unless the facility for which 
the WLA was granted has 
been constructed and is 
operating.

•	 Sellers must meet baseline 
requirements before selling 
offsets.

•	 Point sources must have 
NPDES permits that contain 
annual load limits for nutri-
ents and/or sediment.

•	 Sellers must meet baseline 
requirements before selling 
credits.

Notes
a. Pollutants must be traded individually. 
b. The West Virginia guidance document does not use the terms nonsignificant point sources and significant point sources. Rather, it allows “point sources facing nutrient or sedi-

ment allocations” (i.e., both significant and nonsignificant point sources with NPDES permits that contain numeric nutrient and/or sediment load limits) and “point sources not 
facing nutrient or sediment allocations” (i.e., entities such as municipal stormwater programs that operate under a general MS4 permit that contains monitoring, reporting, 
and/or management requirements and not numeric nutrient and/or sediment load limits) to participate. 

c. The cutoff discharge for nonsignificant dischargers to participate in the Maryland trading program is 6,100 lbs TN and 457 lbs TP or more per year.
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Table 3.  POINT SOURCE PARTICIPATION REQUIREMENTS

Point sources such as wastewater treatment plants (WWTPs) and municipal separate storm sewer systems (MS4s) are major sources of nutrient pollution impairing 
Chesapeake Bay. At the same time, these entities face the source sectors’ highest costs of reducing their nutrient discharge (Jones et al. 2010). The purpose of nutri-
ent trading programs is therefore to provide regulated point sources with less expensive and more flexible options for complying with discharge requirements. Federal 
and state laws designed to improve water quality, however, require point sources to adhere to certain standards that could affect their participation in state trading 
programs. Table 3 compares those requirements that could affect the point sources’ participation in trading programs.

Feature Maryland Pennsylvania Virginia West Virginia

Existing point sources 
subject to nutrient and 
sediment requirements

•	 Sewage treatment facilities 
with annual average design 
flows of ≥ 0.5 MGD

•	 Industrial WWTPs that 
discharge ≥ 75 lbs TN and 
25 lbs TP per day

•	 Expanding nonsignificant 
WWTPs with annual average 
design flows of < 0.5 MGD

•	 Sewage treatment facilities 
with annual average design 
flows of ≥ 0.4 MGD as of 
August 29, 2005

•	 Industrial WWTPs

•	 Sewage treatment facilities 
above the fall line with annual 
average design flows of ≥ 0.5 
MGD or industrial facilities with 
an equivalent load

•	 Sewage treatment facilities 
below the fall line with annual 
average design flows of ≥ 0.1 
MGD or industrial sources with 
an equivalent load

•	 Sewage treatment facilities 
with annual average design 
flows of ≥ 0.05 MGDa

Types of point source 
permits

•	 Individual NPDES permit

•	 Bubble permits for owners of 
multiple WWTPs

•	 Individual NPDES permit •	 General VPDES watershed permit 
for TN and TP discharges and nu-
trient trading in the Chesapeake 
Bay watershed in Virginia

•	 Individual construction and/or 
MS4 NPDES permit

•	 Individual NPDES permit

Effective date of point 
source nutrient and sedi-
ment requirements

•	 Varies based on individual 
ENR construction schedules 
and other NPDES require-
ments

•	 Occurs in three phases:b

–	 Phase 1 is October 1, 
2010.c

–	 Phase 2 is October 1, 
2012.

–	 Phase 3 is October 1, 
2013.

Facilities with design flows of 
0.2 to 0.4 MGD will be permit-
ted after 2013. 

•	 Currently January 1, 2011,d for 
all basins, including the Eastern 
Shore and the James, Potomac, 
Rappahannock, and York rivers

•	 Based on NPDES permit 
renewal beginning in 2005

New or expanding point 
source allocations and 
requirements

•	 New or expanding point 
sources must offset in-
creased loading.

•	 Expanding nonsignificant 
WWTPs will be assigned 
loading caps in NPDES 
permits.e

•	 New point sources of design 
flow ≥ 0.1 MGD must use 
ENR technology.

•	 New point sources of design 
flow < 0.1 MGD require 
secondary treatment at a 
minimum.

•	 New or expanding point 
source of any design flow 
must offset increased load-
ing.

•	 New municipal point sources 
initiating a discharge after 
December 31, 2010, of design 
flow ≥ 0.0001 MGD must offset 
increased loading.

•	 Expanding municipal point 
sources of design flow ≥ 0.04 
MGD and new or expanding 
industrial point sources with 
an equivalent load must offset 
increased loading.

•	 New stormwater discharges sub-
ject to phosphorus controls under 
the VSWMP must offset increased 
loading.

•	 New or expanding point 
sources of design flow ≥ 
0.05 MGDa must offset 
increased loading. 

Notes
a. If necessary, the design flow value could change in order to implement the bay TMDLs.
b. In the final permits, the effective dates will vary.
c. Phase 1 represents all significant dischargers.
d. The date could change if the TMDLs require greater reductions in the James and York river basins.
e. The cutoff discharge for nonsignificant dischargers to participate in the Maryland trading program is 6,100 lbs TN and 457 lbs TP or more per year.
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Table 4.  MARKET FUNCTIONALITY

Nutrient trading programs are essentially markets for exchanging nutrient reductions. Like most markets, nutrient markets face restrictions on the geographic areas 
where they can operate, have standards for exchanged commodities, support price discovery, and affect interactions among market participants. Table 4 compares the 
markets’ functionality of the state trading programs.

Feature Maryland Pennsylvania Virginia West Virginia

Trading areas •	 Patuxent

•	 Potomac

•	 “Everywhere else”

•	 Potomac

•	 Susquehanna

•	 Eastern Shorea

•	 James

•	 Rappahannock 

•	 Potomac-Shenandoah

•	 York River

•	 Potomac

Base credit and/or 
offset calculation

•	 One pound per year delivered to tidal waters

Life of credit  
and/or offset

•	 Credits and offsets last 
one year.

•	 BMPs generate credits or 
offsets for the full year 
after they are installed.b

•	 Credits last one compliance year 
(October 1 to September 30).

•	 PADEP may provide a 60-day or 
shorter true-up period for ad-
ditional credit purchases after 
end of compliance year.

•	 Credits and offsets last one calendar 
year (January 1 to December 31).

•	 Credits last one calendar year 
(January 1 to December 31).

•	 WVDEP provides a two-month 
true-up period for additional 
credit purchases after end of 
calendar year.

Minimum offset 
requirement

•	 Point sources must secure 
offsets for at least 10 
years and submit a plan 
for an additional 10 years.

•	 Point sources must secure 
credits for at least five years.

•	 Point sources must secure credits for 
at least 10 years.

•	 Point source offset obliga-
tions are determined on a 
case-by-case basis.

Credit and/or off-
set price setting 
mechanism

•	 The trading market sets 
the credit and offset price.

•	 The trading market sets the 
credit price.c 

•	 The trading market sets the price for 
offsets generated by nonpoint sources 
and WLAs exchanged between point 
sources outside the VAWQIF.

•	 VNCEA sets the price of compliance 
credits generated by point sources 
and exchanged within it.

•	 VADEQ sets the price for last-resort 
compliance credits and offsets.d

•	 The trading market sets the 
credit price.

Platform for 
calculating gener-
ated credits and/
or offsets from 
nonpoint sourcese

•	 Maryland Nutrient Trading 
Tool that combines WRI 
NutrientNet platform 
and USDA-NRCS Nutrient 
Tracking Tool

•	 WRI NutrientNet •	 Lookup tables based on CBWM runs 
for various levels of BMP implementa-
tion

•	 WRI NutrientNet

Market structuref •	 Exchange

•	 Bilateral

•	 Exchange

•	 Bilateral

•	 Clearinghouse

•	 Bilateral for compliance credits 
and offsets exchanged through the 
VAWQIF or outside the VNCEA

•	 Clearinghouse for compliance credits 
exchanged through the VNCEA

•	 Exchange

•	 Bilateral

Notes
a.	 Act of February 26, 2010, § 62.1-44.19:18, 2010 Va. Acts (nutrient allocation compliance and reporting) allows Eastern Shore point sources to purchase point source compli-

ance credits from the Potomac and Rappahannock river basins.
b.	 Depending on the BMP, generated credits could expire either after one full year or at the end of a calendar year (i.e., December 31).
c.	 The Pennsylvania Infrastructure Investment Authority (PENNVEST) serves as a clearinghouse for nutrient credit transactions in the Pennsylvania program. PENNVEST supports 

price discovery through bilateral negotiations and forward and spot auctions. 
d.	 The prices for last-resort compliance credits are equal to the cost of reducing the equivalent load from municipal WWTPs in Virginia. The prices for last-resort offsets are equal 

to the greater of (1) the cost of reducing the equivalent load from the facility securing the allocation or an equivalent facility or (2) two times the cost of reducing the equiva-
lent load from nonpoint sources.

e.	 Through a USDA Conservation Innovation Grant, the World Resources Institute is developing an interstate platform. The platform will link existing NutrientNet platforms, 
integrate with the NRCS Nutrient Tracking Tool, and expand to jurisdictions in the bay watershed that do not currently use NutrientNet.

f.	 Woodward, Kaiser, and Wicks (2002) identified four types of interaction among participants (i.e., structures) in nascent water quality trading programs. They are (1) exchange 
markets characterized by open information and fluid transactions between buyers and sellers; (2) bilateral negotiations requiring substantial interaction between buyers and 
sellers to exchange information and negotiate a transaction; (3) clearinghouses where the interaction between buyers and sellers is brokered by an intermediary; and (4) sole-
source offsets characterized by a project implemented to reduce pollution offsite. Sole-source offsets do not include a commodity transaction between a buyer and a seller.
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Table 5.  BASELINE REQUIREMENTS

Point sources acquire credits or offsets in a nutrient trading program to meet or maintain limits on their nutrient discharge. Therefore, the credits or offsets must dem-
onstrate a real reduction in the amount of nutrient pollution entering Chesapeake Bay. The states take different approaches to ensuring that credits and offsets achieve 
additionality. Generally, the source of the credit or offset must demonstrate that it has met its own bay-related nutrient reduction requirements or goals, which we refer 
to here as “baseline,” before generating credits or offsets for sale. Table 5 compares the nutrient reduction requirements for each state’s point and nonpoint sources.

Feature Maryland Pennsylvania Virginia West Virginia

Basis for determining 
point source baselinea

Facilities with design flow ≥ 0.5 MGD 
face a floating cap and

•	 Annual WLAs are based on concentra-
tions of 4 mg/L TN and 0.3 mg/L TP at 
April 30, 2003, design flow.

Facilities with design flow < 0.5 MGD 
receive NPDES permit limits of 6,100 lbs 
or less TN and 457 lbs or less TP.

Significant industrial facilities receive 
NPDES permit limits.

•	 Annual WLAs are based on 
annual average concentra-
tions of 6 mg/L TN and 0.8 
mg/L TP at annual average 
flow as of August 29, 2005.

Concentrations for annual 
WLAs for significant facilities 
vary by river basin. All are at 
2010 design flow:

•	 Eastern Shore is 4 mg/L TN 
and 0.3 mg/L TP.

•	 Potomac River AFL is 4 mg/L 
TN and 0.3 mg/L TP.

•	 Potomac River BFL is 3 mg/L 
TN and 0.1 to 0.3 mg/L TP.

•	 James River is 6 mg/L TN 
and 0.5 mg/L TP.

•	 Rappahannock River is 4 
mg/L TN and 0.3 mg/L TP

•	 York River is 6 mg/L TN and 
0.4 mg/L TP.

•	 Annual WLAs are based 
on annual average 
concentrations of 5 mg/L 
TN and 0.5 mg/L TP at 
2010 design flow.

Baseline for agricultural 
operations

Before generating credits or offsets, 
agricultural operations must first 
achieve their portion of the state nutrient 
reduction goal for nonpoint agriculture 
as defined as

•	 A per-acre annual loading rate (lbs N/
acre, lbs P/acre) calculated from the 
applicable TMDL allocations.b

In addition, agricultural operations must

•	 Comply with all applicable regula-
tions.

•	 Develop and implement a current 
nutrient management plan.

•	 Develop and implement a soil and 
water conservation plan including, 
if applicable, a waste management 
system plan.

Before generating credits, agri-
cultural operations must first

•	 Comply with all applicable 
regulations for nutrient 
management, manure 
management, and erosion 
control.c

In addition, agricultural opera-
tions must meet a threshold 
requirement beyond the state 
baselined by (1) implementing 
a 100-foot manure setback, (2) 
implementing a 35-foot veg-
etative buffer, or (3) reducing 
the farm’s total nutrient bal-
ance by 20 percent below the 
reductions achieved through 
regulations.

Before generating offsets, 
agricultural operations must 
first fulfill their portion of the 
state nutrient reduction goal 
for nonpoint agriculture defined 
as implementing the following 
BMPs (as applicable):

•	 Soil conservation plan

•	 Nutrient management plan

•	 Cereal cover crops

•	 Exclusionary livestock fenc-
ing

•	 Vegetative buffers

Before generating credits, 
agricultural operations 
must first fulfill their por-
tion of the state nutrient 
reduction goal for nonpoint 
agriculture defined as

•	 The Tributary Strategies 
per acre annual loading 
rate (lbs N/acre, lbs P/
acre, lbs S/acre)e and 
implementation of a 
whole-farm nutrient 
management plan.

Additional baseline 
for nonpoint sources 
other than agricultural 
operationsf

•	 Currently not defined •	 Comply with all applicable 
regulations

•	 Currently not defined Before generating credits 
on urban/mixed open lands, 
the landowner must

•	 Achieve loadings associ-
ated with existing land 
uses as of 2005 or

•	 Implement management 
practices to comply with 
applicable regulations.

In addition, forestry opera-
tions cannot violate timber 
license regulations.g

continued next page
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Baseline for MS4s •	 Currently not applicable, but MDE is 
evaluating trading program opportu-
nities for MS4s.

•	 Currently not established. •	 Currently not established, 
but VADEQ retains authority 
to approve MS4 trades on a 
case-by-case basis.

•	 MS4s must achieve MEP 
compliance with their 
NPDES permits before 
trading.

Notes
a.	 The actual baseline is the permitted annual load of an individual facility. Facilities must discharge less than their permitted annual load in order to generate credits or offsets.
b.	 Baseline requirements are calculated as a per-acre annual loading rate based on the TMDL goals for cropland in the watershed where the credits are generated.
c.	 The applicable regulations could include 25 Pa. Code §§ 83.201 through 83.491 regarding nutrient management plans, manure storage facilities, and financial assistance and 

incentives to develop nutrient management plans; 25 Pa. Code § 91.36 establishing pollution control and prevention requirements for animal manure storage facilities, liquid 
manure application, and pollutant discharge; 25 Pa. Code § 92a.29 establishing the permitting process for concentrated animal feeding operations (CAFOs), including having 
a nutrient management plan; or 25 Pa. Code §§ 102.1 through 102.8 regarding erosion and sediment control.

d.	 Pennsylvania defines the baseline as the applicable regulations. After an agricultural operation meets the baseline, it must meet the threshold requirements before it can 
implement BMPs to generate credits.

e.	 The per-acre annual loading rate is based on the edge-of-field nutrient load goal for the specific land use (e.g., high and low till, hay, pasture, and manure) in the relevant 
CBWM segment. The per-acre annual loading rate is subject to change based on TMDL allocations.

f.	 The category includes forests, fallow, and vacant lands.
g.	 W. Va. Code § 19-1B-5 establishes conditions for revoking timber licenses from operators that fail to protect life and/or prevent soil erosion and water pollution.

Table 6.  Trading Ratios

State programs contain trading ratios that discount each pound of nutrient eligible for exchange in the market. The ratios exist to protect market participants and im-
prove water quality. Ratios are expressed as percentages when they indicate less than one full credit or offset value. Alternatively, numeric ratios (e.g., 2:1, 1:1) are used 
when trading partners must buy or sell more than one full credit or offset value. Table 6 lists the five trading ratios used in some or all of the existing state programs: 
edge-of-segment ratios, delivery ratios, retirement ratios, reserve ratios, and uncertainty ratios (see the definitions for more information on trading ratios).

Feature Maryland Pennsylvania Virginia West Virginia

Delivery ratio •	 The CBWM provides each trading program’s delivery ratio.

Edge-of-segment ratio •	 The CBWM provides each trading program’s edge-of-segment ratio.

Reserve ratio •	 None •	 10 percent for all certified 
credits

•	 None •	 10 percent for credits gener-
ated by point sources

•	 20 percent for credits gener-
ated by nonpoint sources, 
MS4s, and septic hookups

Retirement ratio •	 5 percent for credits gener-
ated by point sources

•	 10 percent for credits gener-
ated by nonpoint sources

•	 None •	 None •	 None

Uncertainty ratio •	 ≥ 10 percent for credits gen-
erated by nonpoint sources 
using BMPs not approved by 
the CBP

•	 None •	 100 percent for offsets gen-
erated by nonpoint sources 
(i.e., 2:1 ratio)

•	 ≥ 10 percent for credits gen-
erated by nonpoint sources 
using BMPs not approved by 
the CBP

Table 5.  BASELINE REQUIREMENTS (continued)

Feature Maryland Pennsylvania Virginia West Virginia
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Table 7.  CREDIT OR OFFSET RESTRICTIONS

State programs restrict trading behavior that could undermine other policy goals. Since policy goals vary from state to state, these restrictions differ as well. For 
example, some states do not allow best management practices (BMPs) financed through cost-share funding to generate credits or offsets based on the assumption that 
the available funding is sufficient to implement the practice. Other states have taken the position that cost-share funding provides an additional incentive beyond the 
revenue from credit sales for farmers to implement BMPs. Hence, more BMPs will be implemented. Table 7 shows the restrictions on credit or offset generation in each 
state program.

Feature Maryland Pennsylvania Virginia West Virginia

Credit for BMPs financed 
through state and/or federal 
cost-share funds

•	 Cost-shared BMPs are not 
eligible to generate credits 
or offsets.a

•	 Cost-shared BMPs may 
be used to meet baseline 
requirements.

•	 Cost-shared BMPs are 
eligible to generate credits 
unless the cost-share 
agency places restrictions 
on the funds.

•	 Cost-shared BMPs may 
be used to meet baseline 
requirements.

•	 Cost-shared BMPs are not 
eligible to generate offsets.

•	 Cost-shared BMPs may 
be used to meet baseline 
requirements.

•	 Cost-shared BMPs are 
eligible to generate credits.

•	 Cost-shared BMPs may 
be used to meet baseline 
requirements.

Farmland preservation 
measures

•	 Credits or offsets will not be 
approved for idling whole 
or substantial portions of 
farms.

•	 Credits or offsets cannot be 
generated when farmland is 
converted to new develop-
ment.

•	 Credits or offsets may 
be approved for land use 
conversions to other types of 
agricultural operations.

•	 Credits will not be approved 
for idling whole or substan-
tial portions of farms.

•	 None •	 Credits cannot be generated 
when farmland is converted 
to other land uses.

Note
a.	 Cost-shared BMPs may be allowed to generate credits once contracts covering their implementation and maintenance have expired.

Table 8.  CERTIFICATION AND VERIFICATION PROCESSES

Credit or offset purchases help states achieve their clean water goals. For this reason, reported reductions (i.e., generated credits and offsets) must actually improve 
water quality. The authorizing documents (i.e., statutes, regulations) for each state program detail the processes of certifying credits and offsets and verifying the BMPs 
and actions used to produce them. Table 8 summarizes the certification and verification processes for credits and offsets generated under each state program and the 
methods used to verify the program’s success.

Feature Maryland Pennsylvania Virginia West Virginia

Agency responsible for 
credit and/or offset 
certification 

•	 MDAa

•	 MDEb

•	 PADEP •	 VADEQ •	 WVDEP

Project status before 
certification and verifi-
cation are conducted

•	 Projects that are proposed 
may be certified.

•	 Project must be implement-
ed before verification.

•	 Projects that are proposed 
may be certified.

•	 Project must be implement-
ed before verification and 
registration.

•	 Projects that are proposed 
may be certified.

•	 Project must be implement-
ed before verification.

•	 Projects that are proposed may be 
certified.

•	 Project must be implemented 
before verification.

continued next page
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General credit and/or 
offset certification

•	 Applicants prepare and sub-
mit a Maryland Agricultural 
Nutrient Credit Certification 
form explaining how their 
project meets the trading 
policy’s requirements.

•	 MDA reviews the project 
baseline and proposal for 
complying with the trading 
policy.

•	 MDA can require additional 
documentation, an on-site 
inspection, and/or other 
information before certifying 
credits and offsets.

•	 Applicants prepare and sub-
mit certification requests.

•	 PADEP staff members and 
other experts review certifi-
cation requests.

•	 PADEP certifies credits for 
certification requests that 
comply with the nutrient 
trading regulation and do 
not need further clarifica-
tion.

•	 Applicants plan and imple-
ment projects.

•	 VADCR and VADEQ staff 
members review project 
proposals.c

•	 VADEQ certifies offsets 
for project proposals that 
include required information 
and comply with program 
requirements.

•	 Approved projects are 
certified annually by the 
applicant.

•	 Point sources report to 
VADEQ on trades before Feb-
ruary 1 of the year following 
the calendar year in which 
offsets were generated.

•	 Applicants prepare and submit 
project proposals.

•	 Technical experts approved by 
WVDEP review the proposal for 
compliance with the trading guid-
ance.

•	 WVDEP responds in writing to the 
applicant with its determination.

General credit and/or 
offset verification

•	 Trading contracts require 
provisions for annual verifi-
cation and reporting.

•	 Third partiesd inspect an-
nual BMPs twice per year.

•	 Third partiesd inspect struc-
tural BMPs once per year.

•	 MDA performs annual spot 
checks on a minimum of 10 
percent of all agricultural 
projects.

•	 Baseline, operation, and 
maintenance requirements 
are verified annually.

•	 Certification requests must 
include a plan to verify 
nutrient and/or sediment 
reductions annually.

•	 Types of verification depend 
on the pollutant reduction 
activity.

•	 Verification may occur at any 
time during the life of the 
credit.

•	 Verification must demon-
strate that the pollutant 
reduction activity has been 
implemented and that 
other requirements, such as 
baseline and threshold, have 
been met.

•	 PADEP may conduct other 
verification activities, such 
as monitoring and conduct-
ing inspections and compli-
ance audits.

•	 Nutrient reduction certificate 
and point source reports de-
scribe how project complies 
with trading regulations.

•	 Types of verification depend 
on the individual project 
proposal.

•	 Verification may occur at any 
time.

•	 Project proposals must include a 
credit sale or purchase agree-
ment with a plan for a third party 
to verify annual nutrient and/or 
sediment reductions.

•	 Types of verification depend on 
the individual project proposal.

•	 Verification may occur at any time 
during the life of the credit.

•	 Third parties that meet qualifica-
tion criteria outlined in the trad-
ing guidance may complete the 
required inspection.

•	 WVDEP, a Soil Conservation Dis-
trict, or a WVDEP-approved entity 
reviews the plans required by law 
and regulation.d

•	 WVDEP, a delegated entity, the ap-
plicant, or a combination thereof 
ensures compliance with baseline 
requirements.

Verification of program’s 
success 

•	 Water quality monitoring •	 Water quality monitoring •	 VADEQ has statutory respon-
sibility to audit program.

•	 Water quality monitoring and 
modeling are based on account-
ing of verified BMP applications.

Notes
a.	 MDA certifies credits generated by nonpoint sources.
b.	 MDE certifies credits generated through septic hookups or upgrades to nonsignificant point sources.
c.	 Nonpoint source offsets must be acquired through a public or private entity acting on behalf of the landowner.
d.	 Third parties may include Certified Crop Advisers, Maryland Professional Engineers, USDA-NRCS Technical Service Providers, or Soil Conservation Districts.

Table 8.  CERTIFICATION AND VERIFICATION PROCESSES (continued)

Feature Maryland Pennsylvania Virginia West Virginia
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Table 9.  SEPTIC HOOKUP PROVISIONS

Several states encourage wastewater treatment plants (WWTPs) to connect on-site sewage disposal systems (OSDS) or stand-alone septic systems to their public sewer 
systems. Septic systems emit nitrogen that migrates into ground and surface waters and eventually into tributaries entering Chesapeake Bay. When septic systems are 
connected to a WWTP, the utility receives an increase in its waste load allocation (WLA). Several trading programs allow these WWTPs to sell part of the increased WLA 
as credits. If the WWTPs choose to do so, the WLA would be subject to several criteria of each state’s trading programs (e.g., trading ratios, certification and verification 
processes).

Feature Maryland Pennsylvania Virginia West Virginia

WLA increase for 
septic hookups

•	 OSDS in critical areas generate 12.2 
lbs TN per year.

•	 OSDS within 1,000 feet of perennial 
waters generate 7.5 lbs TN per year.

•	 OSDS not located in critical areas or 
within 1,000 feet of perennial waters 
generate 4.6 lbs TN per year.

•	 Commercial OSDS are considered on a 
case-by-case basis. 

•	 Increased point source loads 
can be offset by the equiva-
lent of a 25 pound TN reduc-
tion from on-lot systems.a

•	 Septic hookups are evaluated 
on a case-by-case basis.

•	 Failed systems generate 9.5 
lbs of TN per capita per year.

•	 Functioning systems gener-
ate 5.7 lbs of TN per capita 
per year minus the discharge 
level of the receiving system.

Note
a.	 To calculate the equivalent, a point source divides the design flow (in MGD) by 262.5 and multiplies the quotient by 25. The result, in pounds per year, can be used to offset an 

increased point source TN load.

Table 10.  COMPLIANCE AND ENFORCEMENT PROVISIONS

Credits and offset purchases are a compliance service to point sources. When credits or offsets fail to be generated, the point source is responsible for complying with 
the provisions of its National Pollutant Discharge Elimination System permit. For this reason, point sources are likely to require contractual agreements when they 
purchase credits or offsets. States and third parties that broker trading agreements may also take action to mitigate participating point sources’ noncompliance. Table 
10 lists the compliance and enforcement provisions in each state program.

Feature Maryland Pennsylvania Virginia West Virginia

Agency responsible 
for enforcement of 
NPDES permits

•	 MDE •	 PADEP •	 VADEQ •	 WVDEP

Liability for credit 
and/or offset imple-
mentation

•	 Permit holders retain liability for 
compliance with NPDES permits.

•	 Credit and offsets transactions must 
have a legally enforceable contract.

•	 Contracts between credit generators 
and users must include provisions 
for violation of terms.

•	 Contracts between credit generators 
and aggregators must include provi-
sions for violation of terms.

•	 Trading policies suggest contract 
elements. 
Trading policies suggest that ag-
gregators self-insure by maintaining 
large credit inventories.

•	 Permit holders retain li-
ability for compliance with 
NPDES permits.

•	 Credit transactions must 
have a legally enforceable 
contract that addresses 
requirements of Section 
98.6(e).

•	 Point sources retain 
liability for compliance 
with VPDES permits.

•	 Contracts are at discre-
tion of offset generators, 
brokers, and/or permit 
holders, with no involve-
ment from VADEQ.

•	 Permit holders retain liability for 
compliance with NPDES permits.

•	 Project proposals must include 
a credit sale or purchase agree-
ment.

•	 When used to negotiate a sale, 
brokers are responsible for ensur-
ing that credit supplier complies 
with purchase agreement.

•	 WVDEP may decertify credits 
from a supplier that fails to com-
ply with a purchase agreement.

continued next page
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Table 11.  RISK MANAGEMENT PROVISIONS

States generally expect point sources to take action to mitigate their own liability when credits or offsets that they planned to purchase are not generated. In some 
circumstances (e.g., natural disasters, reporting errors), however, the states provide risk management services. Risk management also helps increase market volume by 
attracting cautious market participants. Table 11 summarizes each state program’s risk management provisions. 
Feature

Feature Maryland Pennsylvania Virginia West Virginia

Risk management strategies •	 Contract provisions dictate 
risk management.

•	 Reserve ratio capitalizes 
credit reserve pool.

•	 Permit holder may be 
granted credits through 
reserve pool if uncontrollable 
or unforeseeable circum-
stances such as extreme 
weather conditions causes 
pollutant reduction activity 
to fail.a

•	 VAWQIF serves as a creditor 
of last resort for point 
sources that fail to acquire 
credits elsewhere.

•	 Reserve ratio capitalizes 
credit reserve pool.

•	 Permit holder may be al-
lowed to obtain credits from 
the credit reserve pool if 
natural disaster or unfore-
seen circumstance causes 
BMP to fail.

Note
a.	 PADEP will grant credits if it receives timely notice of failure, deems that the failure is not due to negligence or willingness by the permit holder, replacement credits are avail-

able, and credits comply with the trading program’s rules.

Table 12.  REGISTRY VEHICLES AND OVERSIGHT AGENCIES

State programs promote market activity by posting eligible credits and offsets to a registry to which buyers may refer when seeking credits or offsets. Registries also pro-
vide transparency and enable transactions to be tracked. Most states use the registry provided in NutrientNet, an online tool that includes a marketplace function in which 
buyers and sellers can negotiate trades and that also provides credit calculation tools for farmers. Table 12 lists the registries and state agencies that oversee them.

Feature Maryland Pennsylvania Virginia West Virginia

Type of registry •	 NutrientNet •	 NutrientNet •	 VPDES permits

•	 VADEQ records

•	 NutrientNet

Agency in charge of registry •	 MDA/MDE •	 PADEP •	 VADEQ •	 WVDEP

Compliance period 
for NPDES permits

•	 Compliance period spans 12 months 
from issue date.

•	 Requirements for 10-year offset 
purchases and additional 10-year 
offset plans ensure point source’s 
compliance.

•	 Compliance period spans 
one compliance year (Octo-
ber 1 to September 30).

•	 Compliance period spans 
one calendar year (Janu-
ary 1 to December 31).

•	 Compliance period spans 12 
months beginning one month 
from issue date.

Point source sanc-
tion for noncompli-
ance with offset 
program

•	 MDE may undertake standard non-
compliance action.

•	 PADEP may undertake stan-
dard noncompliance action.

•	 PADEP may avoid non-
compliance situations by 
allowing permit holders to 
acquire credits after compli-
ance period ends.

•	 VADEQ may undertake 
standard noncompliance 
action.

•	 WVDEP may undertake standard 
noncompliance action.

Table 10.  COMPLIANCE AND ENFORCEMENT PROVISIONS (continued)

Feature Maryland Pennsylvania Virginia West Virginia
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