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Introduction

This document summarizes water quality trading and offset initiatives in the United
States, including state-wide policies and recent proposals. The following format was
used to present information on each program. We attempted to have each program
summary reviewed by at least one contact person for program accuracy. In the cases
where this review occurred, we added the statement “Reviewed by.....” at the end of the
case summary.

<Name of program and state>

A. Program Background
1. Program description

<Program background and current status>
2. Program motivation

<Water quality issue to be addressed and why a trading approach is being
used>

3. Pollutant being traded

4. Size of program

<e.g., size of watershed, geographic area, extent of potential polluting
sources>

Trading parties: <sources that are trading or potentially will trade>
5. Stakeholders/participants

<list of program stakeholders and participants, including description of each
stakeholder’s role in the program>

6. Regulatory drivers

<specific regulation or policy that creates a need for pursuing improvements
in water quality through trading>

B. Trade Structure

7. Determination of credit



<e.g., method used to measure/estimate reductions, whether credit is given for
cost-share projects>.

8. Trading ratios and other mechanisms to deal with uncertainty

<Mechanisms to deal with uncertainty of measurement, performance,
compliance, etc.—e.g., trading ratios>

9. Liability/penalties for noncompliance

<Liability/penalties for noncompliance faced by buyer, seller, government, 3"
party.>

10. Approval process

<Description of process required for trade approval>
11. Ex post verification/auditing.

<Mechanism used to verify trades>

12. Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

<Approach taken to identify potential trades and to communicate with
potential trading partners—in particular, whether the credit purchaser is
responsible for direct outreach (including education campaigns), whether third
parties are employed to identify and negotiate trades, or whether existing
networks such as working relationships or associations (“embedded ties™)
facilitate negotiations with potential suppliers of credits.>

13. Market structure (bilateral, clearinghouse, third party brokers)
<Type of market structure created to facilitate trades. For a description of
market structures, see Woodward, R. T., Kaiser, R. A. and Wicks, A. B.
(2002). The structure and practice of water quality trading markets. Journal
of the American Water Resources Association. 38: 967-979 >

14. Types of trades allowed

<e.g., trading only between point sources allowed? Or is point/nonpoint
source trading permitted?>

C. Outcomes
15. Types and volume of trades that have occurred



16.

17.

18.

19.

20.

21.

22,

Program

Administrative costs

<Costs incurred to administer program>

Transaction costs

<Cost associated with trades>

Cost savings

<Savings expected or realized through trading>

Program goals achieved

<Whether program objectives were achieved. In some cases, the program’s
objective may be to facilitate a single trade or bring interested parties to the
table rather than to engage in a significant volume of trades. The program’s
goal and whether it was achieved will therefore depend on each specific case>

Program obstacles

<Were there any specific obstacles to establishing a trading program or to
achieving the program goals?>

NPS involvement and incentives to engage in trading.

<Description of the extent of involvement by nonpoint sources and specific
incentives created to encourage nonpoint sources to participate>

Other

information/References

Websites:
<related program websites>

Contacts:
<Persons providing program information or verifying accuracy of information
presented in each case summary>

Written Program Information:
<References cited in program summary or other sources of program
information>




Acronyms

BMP: best management practice

BOD: biological oxygen demand

CBOD: carbonaceous biochemical oxygen demand

LA: load allocation

NPDES: national pollutant discharge elimination system
NPS: nonpoint source

NSW: nutrient sensitive water

POTW: publicly owned treatment works

PRF: pollution reduction facility

PS: point source

SAV: submerged aquatic vegetation

SLA: selenium load allocation

SPDES: state pollutant discharge elimination system
TMDL.: total maximum daily load

TMAL: total maximum annual load

USEPA: United States Environmental Protection Agency
WLA: waste load allocation

WWTP: wastewater treatment plant



Summary of Trading Initiatives and State Policies

Potential Types of Trading

State Name Pollutant (Point or Nonpoint Sources) Page
Trading Initiatives
CA Grassland Area Farmers Selenium NPS-NPS 8
CA San Francisco Bay Mercury Not determined 17
co Bear Creek Phosphorus PS-PS 22
CcoO Boulder Creek Nitrogen PS-NPS 29
co Chatfield Reservoir Phosphorus PS-PS and PS-NPS 35
CcoO Cherry Creek Phosphorus PS-NPS 42
CoO Clear Creek Heavy metals (e.g. PS-NPS 54
Arsenic, Copper)
(6{0) Lake Dillon Phosphorus PS-NPS and NPS-NPS 62
6{0) Lower Colorado River Selenium, possibly  |PS-PS, PS-NPS, and NPS-NPS |73
habitat
CT Long Island Sound Nitrogen PS/PS 79
FL Tampa Bay Nitrogen No trading actually occurs 89
ID Lower Boise River Phosphorus PS-NPS 96
IL Ilinois Pretreatment Trading Multiple (indirect PS-PS 105
Program discharges)
IL Piasa Creek Watershed Project  |Sediment PS-NPS 109
MA Acton WWTP Phosphorus PS-NPS 119
MA Charles River Water flow PS-NPS 124
MA Edgarton WWTP Nitrogen PS-NPS 130
MA Falmouth WWTP Nitrogen PS-NPS 136
MA Massachusetts Estuaries Project  |Nitrogen PS-NPS 142
MA Specialty Minerals, Inc. Temperature PS-NPS 146
MA Wayland Business Center Phosphorus PS-NPS 153
MI Kalamazoo River Phosphorus PS-NPS 161
MN Minnesota River Phosphorus PS-PS 169
MN Rahr Malting Co. Phosphorus, nitrogen, [PS-NPS 175
5-day carbonaceous
biochemical oxygen
demand (CBOD-5),
and sediment
MN Southern Minnesota Beet Sugar  |Phosphorus PS-NPS 182
Cooperative
NV Truckee River Nitrogen, Phosphorus, [PS-PS and PS-NPS 189

or Total Dissolved
Solids (TDS)




NJ Passaic Valley Sewerage Heavy metals PS-PS 198
Commission Pretreatment Trading|(Cadmium, Copper,
Lead, Mercury,
Nickel, and Zinc)
NY New York City Watershed Phosphorus PS-PS and PS-NPS 206
NC Neuse River Basin Nitrogen PS-NPS 218
NC Tar-Pamlico Basin Nitrogen and PS-NPS 225
Phosphorus
OH Clermont County Nitrogen, Phosphorus, [PS-NPS 233
or Total Dissolved
Solids (TDS)
OH Great Miami River Watershed Nitrogen and PS-NPS 238
Trading Pilot Program Phosphorus
PA Conestoga River Nitrogen and PS-NPS 246
Phosphorus
PA Pennsylvania Water-based Simulations include: |PS-PS, PS-NPS, and NPS-NPS (251
Trading Simulations CBOD, phosphorus,
nitrogen, suspended
solids, ammonia, acid
and metals
VA Blue Plains Nitrogen PS-PS 260
VA Henry County Total Dissolved Solids|PS-PS 265
(TDS)
WI Fox-Wolf Basin Phosphorus PS-PS and PS-NPS 269
WI Red Cedar River Phosphorus PS-NPS 275
WI Rock River Phosphorus PS-PS and PS-NPS 282
Regional |Chesapeake Bay Nitrogen and PS-PS and PS-NPS 289
Phosphorus
STATE POLICIES AND PROGRAMS
MD Maryland Nutrient Trading Policy |Nitrogen and PS-PS, PS-NPS, and NPS-NPS 297
Phosphorus
Ml Michigan Water-Quality Trading |Nitrogen, Phosphorus, |PS-PS, PS-NPS, and NPS-NPS (300
Rules potentially sediments
PA Pennsylvania Multi-media Multiple (potentially |PS-PS, PS-NPS, and NPS-NPS [305
Trading Registry nutrients, habitat,
carbon, etc.)
VA Virginia Nutrient Trading Nitrogen and PS-PS and PS-NPS 308
Program Phosphorus
WV West Virginia Trading Framework|Multiple (could PS-NPS and NPS-NPS 312
potentially include
nutrient, metals, or
cross-pollutant trading
for dissolved oxygen)
Wi Wisconsin Nutrient Trading Rules |Phosphorus PS-PS, PS-NPS, and NPS-NPS [316




Grassland Area Farmers Tradable Loads Program (CA)

A. Program Background
1. Program description

The Grassland Area Farmers, a regional consortium of seven irrigation and
drainage districts in the San Joaquin Valley, administers an internal cap-and-
trade program for selenium. Each district in Grassland Area Farmers is
allocated a portion of the collective selenium cap, which was established as
part of the Grassland Bypass Project. The district-level selenium cap forms
the basis for trading. The Grassland Tradable Loads Program was the first
water quality trading program among nonpoint sources, although since the
selenium loading from irrigated agriculture is accurately measured at the
drainage pumps, it may be more akin to a point-point trading program
(Woodward, Kaiser and Wicks 2002).

The Grassland Bypass Project is the foundation for the Tradable Loads
program. The bypass project enabled the seven districts in the Grassland
Drainage Basin to use the federal San Luis Drain to convey drainage to the
San Joaquin River. The Agreement for Use (Use Agreement) of the drain,
signed between the U.S. Bureau of Reclamation and the San Luis and Delta-
Mendota Water Authority in 1995, established aggregate monthly and annual
selenium discharge limits. The districts are subject to “incentive fees” if they
exceed their aggregate cap, and their use of the drain will be cut off after a
20% exceedance (Austin 2001). The Use Agreement also established the
Grassland Area Farmers as a legal entity, controlled by a Steering Committee
with representatives from all seven districts. The selenium cap was lowered
each year, and the incentive fee for exceedances was raised each year,
providing a strong incentive for the districts to control their discharge. Actual
discharge into the San Luis Drain began in 1997.

The selenium limits imposed by the Use Agreement were incorporated into
the Waste Discharge Requirement Order issued by the California Regional
Water Quality Control Board in August 1998 (Anderson 2000). Phase Il of
the Grassland Bypass Project was signed in 2001 and will continue through
2009 (Joe McGahan, personal communication, May 12, 2004). The monthly
and annual selenium load limits in Waste Discharge Requirements and the
load caps in the Use Agreement decrease each year through 2011 until they
are equal to the load allocations in the selenium TMDL for the Lower San
Joaquin River, which was completed in August 2001. The TMDL will begin
setting the load limits in the Use Agreement in 2005 (CRWQCB-CVR 2001;
Leslie Grober, personal communication, June 2, 2004).

District-level selenium load allocations and the tradable load program were
internal mechanisms to help Grassland Area Farmers comply with the
Grassland Bypass Project selenium cap. The Steering Committee distributed
the aggregate SLA among the districts in March 1998 based on tilled acreage,
total acreage, and historical selenium loads. Each district had the flexibility
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of designing its own methods for complying with the district SLA, such as
tiered water pricing, low interest loans, workshops, and recycling of drainage
water. The fee for exceedances over the aggregate cap was proportionally
divided among districts exceeding their district-level caps.

The tradable loads program was introduced in June, 1998. The Environmental
Defense Fund (EDF) had first proposed using market mechanisms to control
the San Joaquin Valley’s agricultural pollution in 1994 (Young and Congdon
1994), and the EDF proposal provided the impetus and initial framework for
designing the Grassland tradable loads program (Austin 2001). In the first
year (Water Year 1998), only one trade occurred because of the unusual
weather and resultant uncertainty. The exceptionally heavy rainfall during
that year caused the districts to exceed their selenium caps even when they
were not irrigating, and incentive fees were not levied because it was deemed
an uncontrollable and unforeseeable event (Austin 2000).

The trading rules for Water Year 1999 added a fee and rebate system that
functioned similarly to an automatic trading program (Anderson 2000).
Regardless of whether the region exceeded its selenium cap, the Grassland
Area Farmers would levy a fee for exceeding district-level limits and
redistributed these fees as rebates for districts that remain below their SLA.
This established greater incentives for controlling selenium loading and for
creating trade agreements to avoid the fees (Austin 2000). Eight trade
agreements were signed in Water Year 1999.

Several more trades were planned in Water Year 2000, but there have been no
trades since then. One drainage district implemented a drainage recycling
project, in which drainage water is applied to salt-tolerant crops. This has
sufficiently reduced the regional selenium loading to the point where there is
no need to trade (Joe McGahan, personal communication, May 12, 2004).
This drainage recycling project was installed with contributions from other
drainage districts.

Grassland Area Farmers continues to write trading rules for each year, but
they are not official since one drainage district does not approve them. The
group wants to keep trading open as an option that may become useful again
in the future (Joe McGahan, personal communication, May 12, 2004).

Program motivation

Much of the land in the region has a shallow layer of subsurface clay and must
be tiled and drained to avoid crop damage. The drainage water that is
pumped out of the irrigated fields carries significant amounts of selenium,
which naturally occurs at high levels in the region’s soils (USEPA 2000).
Selenium loading from the Westland Water District was found to cause
wildlife death and deformity in the Kesterson Reservoir, and the partially
constructed San Luis Drain that empties into the reservoir was closed in 1983.
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The Grassland Area Farmers historically conveyed their drainage to the San
Joaquin River through the discharge channels within the Grassland Water
District. The channels were also used by the district to supply fresh water to
the entire wetland area, including an array of wildlife refuges. Although the
channels would alternate the use of the channels for fresh and drainage water,
the arrangement was cumbersome and did not completely prevent selenium
discharge into the wetlands (Austin 2001).

Farmers in the Grassland drainage area wanted to reopen a portion of the San
Luis Drain because they faced instability with this discharge arrangement and
recognized that stringent water quality standards were imminent (EDF 2000).
The Grassland Bypass Project diverted flow around the sensitive ecosystems
using a 28 mile section of the San Luis Drain, but the Use Agreement
stipulated a regional selenium cap on the discharge. The trading system
developed as a means of meeting this regional load limit more cost-effectively
and equitably.

3. Pollutant being traded
Selenium
4. Size of program

There are seven irrigation and drainage districts covering 97,000 acres of
irrigated farmland in the Grassland Area Farmers (Anderson 2000). Parties
outside the Grassland Area Farmers are not permitted to purchase and retire
credits.

Trading parties: Irrigation and drainage districts in Grassland Area Farmers
5. Stakeholders/participants

« Grassland Area Farmers (GAF): regional consortium of seven irrigation
and discharge districts in the Grassland Basin, San Joaquin Valley.
Signed the Use Agreement with the US Bureau of Reclamation and
obtained a discharge permit from California. Has the legal authority to
distribute selenium load allocations among its members and enforce
discharge requirements.

« Economic Incentives Advisory Committee: met to design the Tradable
Loads program. Included a farmer, a regulator, and environmentalist, and
an academic.

« San Luis and Delta-Mendota Water Authority: regional group of water and
drainage districts, seven of whose members are additionally organized as
the Grassland Area Farmers. Signed the Use Agreement for the San Luis
Drain with the Bureau of Reclamation
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« U.S. Bureau of Reclamation: controls the San Luis Drain; established the
selenium cap for the Grassland Area Farmers as part of the Grassland
Bypass Project; participates in the Grassland Area Farmers Drainage
Steering Committee meetings

 California Regional Water Quality Control Board, Central Valley Region
(CRWQCB-CVR): issued a Waste Discharge Requirements Order to
regulate the discharge from the bypass project; participates in the
Grassland Area Farmers Drainage Steering Committee meetings

« Environmental Defense Fund (EDF): contributed significantly to the
design of a workable trading program and the development of interim
goals. First put forth the idea of using economic incentives to control the
San Joaquin Valley’s agricultural pollution in 1994,

« Susan Austin: consultant and Project Director for the Economic Incentives
Advisory Committee. Her role was to work with Grassland Area Farmers,
environmentalists, and regulators to design, implement, and assess the
selenium load trading program.

. California Department of Fish and Game: participates in the Grassland
Area Farmers Drainage Steering Committee meetings

6. Regulatory drivers

The regional SLA provided the impetus and foundation for the tradable loads
program. The California Regional Water Quality Control Board, Central
Valley Region (CRWQCB-CVR) first developed load allocations for the
region’s subsurface agricultural drainage in a 1994 report, which later formed
the basis of the TMDL (CRWQCB-CVR 2001). When the Use Agreement
for the San Luis Drain was signed in 1995, the selenium load limits were
directly incorporated into the contract as an interim measure because they
were not provided by existing state regulations (Young and Karkoski 2000).
The RWQCB issued a Waste Discharge Requirement Order in 1998 to
establish a limit enforceable by state permit. The selenium TMDL for the
Lower San Joaquin River was completed in 2001 and now forms the basis for
the monthly and annual load limits in the Waste Discharge Requirements and
the Use Agreement’s load limits. The load allocations specified in the TMDL
are the basis for the load limits in the Use Agreement starting in 2005
(CRWQCB-CVR 2001). TMDLSs also exist for the Grassland Marshes (to
protect the wetland channels) and the Salt Slough.

B. Trade Structure
7. Determination of credit
The total regional selenium load has been allocated among the districts in
Grassland Area Farmers. These district-level SLASs set the baseline for
trading. Districts that discharge below their SLA generate credits, and

districts that exceed their SLA must trade with another district or pay an
exceedence fee.
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10.

11.

12.

Credits are based on actual monthly selenium loads as measured by each
irrigation district. Since it takes a month or two to process the data and make
the exact numbers available, most trades have been retroactive (Joe McGahan,
personal communication, May 12, 2004).

Trading ratios and other mechanisms to deal with uncertainty

There is no trading ratio in the Grassland Tradable Loads program. There is a
high degree of certainty compared to many other trading programs, since
trades are based on measured selenium loads rather than estimates of BMP
effectiveness. Furthermore, there is no need to adjust credits for relative
environmental impacts because there is a single discharge point (Austin
2001).

Liability/penalties for noncompliance

With retroactive trades based on actual selenium loads, there is no danger of
noncompliance with trade agreements. Grassland Area Farmers does,
however, have a fee and rebate policy that governs district-level SLA
exceedances not offset by trades. Each district has its own system to enforce
agreements and rules with farmers.

Approval process

Trading agreements must be certified by the Regional Drainage Coordinator
(Austin 2001).

Ex post verification/auditing.

The drainage districts monitor selenium loads at the 62 sumps where water is
pumped into the drain. A combination of flow measurements and analytical
sampling is used to determine selenium loading, and although farmers and
districts can estimate weekly updates on loading, it often takes a month or two
before the exact numbers are known (Anderson 2000; Joe McGahan, personal
communication, May 12, 2004). For this reason, final trade agreements are
retroactive. In addition to the districts’ monitoring, the Bureau of
Reclamation continuously monitors the discharge within the drain at an
automated stations (Anderson 2000).

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

Embedded ties. Trading occurs between districts within the Grassland Area
Farmers. District representatives have an opportunity to arrange trades at
monthly meetings. The Regional Drainage Coordinator can also facilitate
trades by sharing information (Austin 2001).
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13.

14.

Market structure (bilateral, clearinghouse, third party brokers)

Bilateral. Irrigation and drainage districts sign bilateral Trade Agreements.
An example of a Trade Agreement is included as an appendix in Austin
(2001).

Types of trades allowed

Nonpoint/nonpoint. Trades are for either monthly or annual allowances, with
no banking permitted (Austin 2001).

C. Outcomes

15.

16.

17.

18.

Types and volume of trades that have occurred

Nine trading agreements, involving 39 trades, had occurred by February 2000.
These trades totaled 605 Ibs of monthly selenium loads at approximately
$40/1b and 128 Ibs. of annual selenium loads at about $100/1b (Grumbles
2002).

Administrative costs

The Tradable Loads program piggy-backs onto existing organizations of
farmers and systems of monitoring and record-keeping, which streamlines the
administration and regulatory oversight associated with trades (EDF 2000).

Transaction costs

The open communication and working relationship between the districts in
Grassland Area Farmers has kept transaction costs to a minimum (Woodward
et al. 2002). Information costs are kept low because monitoring is already
conducted by each district, and search costs are low because districts can
arrange trades at monthly meetings. Most districts report negligible costs for
implementing a trade, with only one district reporting $500-1,000 for having a
lawyer review the contract (Austin 2001).

Cost savings

A total of $14,320 changed hands during the first five years of the agreement
(Grumbles 2002). Many trades exchanged in-kind services, which makes
trading significantly less costly for a district than paying incentive fees for an
exceedance (Joe McGahan, personal communication, May 12, 2004).

It is difficult, however, to estimate the costs savings of trading because the
structures of trading purchases and incentive fees are very different. Incentive
and rebate fees from SLA exceedances is a variable price per pound based on
the total fees for the group (Anderson 2000).
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19. Program goals achieved

Selenium loading has decreased every water year from 1995 to 2001, except
the wet year in 1998, and regional selenium load targets have been met nearly
every month through February 2004 (gathered from monthly reports posted at
Grassland Bypass Compliance Monitoring Program,
http://www.sfei.org/grassland/reports/gbppdfs.htm).

20. Program obstacles

Green and Karkoski (2000: 157) noted that “several years of rancorous
meetings preceded the final agreement.”

Susan Austin opined that the biggest implementation challenge for the
tradable loads program was determining a reasonable price for trading (Austin
2001).

21. NPS involvement and incentives to engage in trading.

Farmers are already organized into water and drainage districts, and the
districts can help manage the farmers’ selenium loading with policies such as
tiered water pricing, low-interest loans for more efficient irrigation equipment,
and recirculation requirements for drainage water. Irrigation efficiency
decreases the deep percolation of water into fields and therefore the amount of
selenium in the drainage water. (Austin 2000).

The individual farmers, however, are not directly participating in trading.
Selenium load allocations and accountability remains at the district level. In
an ideal trading program, the market would be set at the farm level (Austin
2001).

22. Other
An additional environmental benefit of the project was that removing drainage
water from more than 93 miles of conveyance channels allowed the delivery
of fresh water to wetland areas (USEPA 2001).
Program information/References
Websites:
Grassland Bypass Compliance Monitoring Program.
http://www.sfei.org/grassland/reports/gbppdfs.htm
Contacts:

Joe McGahan, Drainage Coordinator for the Grassland Area Farmers,
Summers Engineering, Inc. (559) 582-9237
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Leslie F. Grober, Senior Land and Water Use Scientist, California Regional
Water Quality Control Board. (916) 464-4851

Written Program Information:

Anderson, Steven J. (2000). Appendix B: San Joaquin River Basin, CA: the
Grassland Bypass Project and Tradable Loads program In Kerr, Robert
L., Anderson, Steven J., and Jaksch, John, Crosscutting analysis of
trading programs: case studies in air, water, and wetland mitigation
trading systems. Kerr, Greiner, Anderson & April and Battelle Pacific
Northwest Division. A report prepared for the National Academy of
Public Administration. Retrieved May 13, 2004 from
http://www.napawash.org/pc_economy_environment/epa0601.pdf

Austin, Susan A. (2000). The tradable loads program in the Grassland
Drainage Area [memo]. Retrieved February 17, 2004 from
http://ageco.tamu.edu/faculty/woodward/et/grassland.htm

------ (2001). Designing a selenium load trading program to reduce the water
quality impacts of discharge from irrigated agriculture. Harvard
Environmental Law Review 25(2): 337-403.

California Regional Water Quality Control Board - Central Valley Region
(2001). Total Maximum Daily Load for the Lower San Joaquin River.
California Environmental Protection Agency. Retrieved May 28, 2004
from
http://www.swrch.ca.gov/rwgch5/programs/tmdl/Se%20TMDL%20Rep
ort.pdf

Environmental Defense (2000). Nonpoint source pollution control: breaking
the regulatory stalemate. Retrieved March 14, 2004 from
http://www.environmentaldefense.org/article.cfm?ContentlD=2015

Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf

Grumbles, Benjamin H. (2002). Statement before the Subcommittee on Water
Resources and Environment of the Committee on Transportation and
Infrastructure, U.S. House of Representatives, June 13, 2002. Retrieved
March 14, 2004 from http://www.house.gov/transportation/water/06-13-
02/grumbles.html

US Bureau of Reclamation (2002). Mid-Pacific region 2002 year in review.
Retrieved May 12, 2004 from
http://www.usbr.gov/mp/mp140/Yearinreview

US Environmental Protection Agency (2000). California farmers adopt
tradable loads program to reduce selenium in agriculture irrigation
runoff. Nonpoint Source News-Notes [electronic version], 60. Retrieved
May 12, 2004 from
http://www.epa.gov/owow/info/NewsNotes/issue60/agricult60.html#run
off
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------ (2001). Grassland bypass project: Economic incentives program help to
improve water quality. Section 319 Success Stories I1l. Retrieved May
14, 2003 from http://www.epa.gov/owow/nps/Section319111/CA.htm

Woodward, R. T., Kaiser, R. A. and Wicks, A. B. (2002). The structure and
practice of water quality trading markets. Journal of the American
Water Resources Association. 38: 967-979

Young, Terry F. and Congdon, Chelsea H. (1994) Plowing new ground: using
economic incentives to control water pollution from agriculture.
Environmental Defense Fund.

Young, Terry F. and Karkoski, Joe (2000). Green evolution: are economic
incentives the next step in nonpoint source pollution control? Water
Policy. 2: 151-173.

Reviewed by Leslie Grober, Senior Land and Water Use Scientist, California Regional
Water Quality Control Board
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San Francisco Bay Mercury Offset Program (CA)

A. Program Background
1. Program description

Since the issue of mercury contamination was first raised in the early 1990’s,
concerns over mercury in the Bay have escalated year by year. In 2000, a
draft TDML was first written, and currently is in its final stages with final
approval expected within the year (Mercury Watershed Council 2003). This
document will include targets, in the form of goals related to bioaccumulation
concentrations and wildlife risk concentrations, TMDL allocation, and an
implementation plan. These targets and the implementation protocol will then
enter the Basin Plan as an amendment (Strass 2004). No trading program has
been developed, although the California Regional Water Quality Control
Board (RWQCB) has stated that they are willing to consider a mercury trading
program if a discharger proposes one (Dyan Whyte, personal communication,
January 28, 2004).

The Central Valley Watershed and Guadalope River Watersheds both
contribute to mercury levels in the Bay, and thus establishing TMDLs and
making progress in these watersheds are essential to lower the level of
mercury in the Bay (Mercury Watershed Council 2003). In particular a
TDML is in the process of being developed for Guadalope River (Strass
2004).

The San Francisco Bay TMDL is currently in the final approval stage, and
with 1,200 kilograms of mercury entering the Bay each year, trading may be
essential after TMDL implementation (Mercury Watershed Council, 2003).
The current proposed mercury concentration objective is .025 ug/l (averaged
over 4 days), while the sediment target is a one-hour average total mercury
sediment concentration of 2.1 pg/I.

2. Program motivation

Mercury mines around the Bay first attracted public attention in the early
1990’s (RWQCB 2003) with concerns regarding the effects of mercury on the
environment.

The California EPA has issued fish consumption advisories warning people to
limit their consumption of fish from the Bay (RWQCB 2003). Furthermore,
reproductive failures have been witnessed among bird populations that
consume fish from the Bay, believed to be due to mercury ingested by the
birds that is subsequently passed through to their eggs (RWQCB 2003).
According to the San Francisco Estuary Institute’s latest survey of fish,
screening values of mercury were exceeded by about 38% (Greenfield et. al.
2003). Concern has been expressed by certain environmental groups that the
consumption and negative effects of mercury in fish are disproportionately
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borne by minorities because certain minority groups are more likely to fish the
Bay for food and are often unaware of warnings from the EPA (NRDC 2001).

The current goals for mercury reduction are .2 ppm mercury in fish tissue, .5
ppm mercury in bird eggs, and .2 ppm in sediments, which amounts to a 50%
reduction (Mercury Watershed Council 2003).

3. Pollutant being traded
Mercury.
4. Size of program

The TDML, and thus any potential trading program, includes these specific
sections of the bay: Sacramento/San Joaquin River Delta, Suisun Bay,
Carquinez Strait, San Pablo Bay, Richardson Bay, Central San Francisco Bay,
Lower San Francisco Bay, and South San Francisco Bay (including the Lower
South Bay) (Johnson and Looker, 2003).

Potential trading parties: N/A
5. Stakeholders/participants

« Mercury Watershed Council: A division of the San Francisco Bay
Regional Water Quality Control Board, this council is most directly
responsible for setting forth guidelines and developing solutions.

. San Francisco Estuary Institute: The San Francisco Estuary Institute is a
non-profit research organization made up of scientists, governments,
industries, and other concerned citizens that focuses on environmental
issues in the San Francisco Bay region. In particular the Institute
published a study on the contamination of fish by the Bay, and conducts a
comprehensive regional monitoring program in collaboration with the
Regional Water Quality Control Board, and regulated dischargers.
http://www.sfei.org

« National Resources Defense Council: The National Resources Defense
Council is an environmental group with a section in San Francisco
working to alert the public of environmental problems in the region. This
group is concerned that the effects of mercury contamination in fish are
disproportionately borne by minorities.
http://www.nrdc.org/greengate/health/fishf.asp

« Local industrial, municipal wastewater, and municipal storm water
permittees: These groups will are to be given waste load allocations that
will be included in the Basin Management Plan once the TDML is
released.

6. Regulatory drivers
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The Clean Water Act of 1977 requires that states identify water bodies that do
not meet certain standards. If these standards are not met, then a TMDL must
be developed. This act has been the impetus for the San Francisco Bay
TMDL.

The TDML is still in the development stages as the final document has not
been released. Although the TDML/Planning and Policy Division of the
California Regional Water Quality Control Board has announced their
willingness to consider specific trades by stakeholders, without a TDML there
is little incentive for trading.

B. Trade Structure

Trading structure for the San Francisco Bay Mercury Offset Program has not
yet been developed.

7.

10.

11.

12.

13.

14.

Determination of credit

N/A

Trading ratios and other mechanisms to deal with uncertainty
N/A

Liability/penalties for noncompliance

N/A

Approval process

N/A

Ex post verification/auditing.

N/A

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

N/A
Market structure (bilateral, clearinghouse, third party brokers)
N/A

Types of trades allowed
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N/A
C. Outcomes
15. Types and volume of trades that have occurred
None. There does not yet exist a framework in which trades can occur.
16. Administrative costs
N/A
17. Transaction costs
N/A
18. Cost savings
N/A
19. Program goals achieved
N/A
20. Program obstacles
N/A
21. NPS involvement and incentives to engage in trading.
N/A

22. Other

Program information/References

Websites:
San Francisco Bay Regional Water Quality Control Board: San Francisco Bay
Mercury TMDL. http://www.swrch.ca.gov/rwqcbh2/sfbaymercurytmdl.htm

Contacts:
Dyan Whyte, TMDL/Planning and Policy Division, San Francisco Bay
Mercury Offset Program. (510) 622-2441.

Written Program Information:
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Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf

Greenfield, Ben K., Davis, J.A., Fairy, R., Roberts, C., Crane, D.B., Ichikawa,
G. and Petreas, M. (2003). Contaminant concentrations in fish from San
Francisco Bay, 2000. RMP Technical Report: SFEI Contribution 77. San
Francisco Estuary Institute, Oakland, CA.

Johnson, Bill and Looker, Richard (2003). Mercury in San Francisco Bay
Total Maximum Daily Load (TDML) Report. Retrieved April 20, 2004
from
http://www.swrch.ca.gov/rwqcb2/TMDL/SFBayMercury/SFBayMercur
yTMDLProjectReport.pdf

Mercury Watershed Council (2003). San Francisco Bay Mercury TMDL.
Retrieved May 11, 2004 from
http://www.swrch.ca.gov/rwqcb2/sfbaymercurytmdl.htm

National Resources Defense Council (NRDC) (2001). Contamination of fish
from San Francisco Bay. Retrieved February 18, 2005 from
http://www.nrdc.org/greengate/health/fishf.asp

San Francisco Regional Water Quality Control Board (RWQCB) (1995).
Water Quality Control Plan (Basin Plan) for the San Francisco Bay
Basin. Retrieved May 11, 2004 from
http://www.swrch.ca.gov/rwqgch2/basinplan.htm

------ (2003). San Francisco Bay Mercury TMDL Project Plan. Retrieved May
11, 2004 from
http://www.swrch.ca.gov/rwqcb2/TMDL/SFBayMercury/SFBayMercur
yProjectPlan.pdf

Strass, A. (2004). Synopsis of the U.S. EPA Comments Regarding the June
2003 SF Bay Mercury TMDL Report and Water Board Responses.
January 30, 2004.
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Bear Creek (CO)

A. Program Background
1. Program description

The Colorado Water Quality Control Commission is appointed by the
Governor and serves as the rule-making policy body for clean water in
Colorado. The Bear Creek Watershed Control Regulation (Regulation #74),
issued by the Colorado Department of Public Health and Environment, Water
Quality Control Commission defines water quality goals, wasteload allocation
for total phosphorus, and outlines the monitoring program, and other strategies
for the Bear Creek Watershed (RNC Consulting 2003). There is not an
official trading program outlined in the Regulation; however, the Regulation
does permit the Water Quality Control Division of the Colorado Department
of Public Health and Environment to “allow small wastewater treatment
facilities with design capacities of 20,000 gallons per day or less to discharge
a total phosphorus concentration of greater than 1.0 mg/l if an agreement is
made for equal phosphorus reduction at another facility” (CDPH 2001).

There is one instance in which trading has occurred. The Forest Hills
Metropolitan District is a very small point source polluter. Forest Hills is
allowed to discharge more than allowed under its permit with offsets from the
Evergreen Metropolitan District, a large point source polluter.

2. Program motivation

Bear Creek Reservoir currently is experiencing algal blooms in the growing
season due to a high level of nutrients in the water (CDPH 2001). Low
oxygen conditions have eliminated most of the cold water habitat for aquatic
life from July to September, severely limiting the recreational potential of the
lake (CDPH 2001).

A study by Richard P. Arber Associates (1998) of wastewater treatment plants
in the basin showed that “biological treatment processes for reducing
phosphorus, or simple alum addition to wastewater in a chemical treatment
plant, can achieve a total phosphorus concentration of 1.0 mg/l without a
major upgrade of treatment facilities and with considerably less operation and
maintenance expense then with advanced treatment” (CDPH 2001, Richard P.
Arber Associates 1998, pp. 30-31). As a result of this study, the management
plan recommends a 75% reduction from the current 21,584 pounds per year in
point source phosphorus loading each year (CDPH 2001).

Trading pollution rights is a secondary outcome of this program and has been
integrated into the program to achieve goals of improved water quality in the
most cost effective way. One point source-point source trade has occurred
which allows a small polluter to take advantage of a larger polluters better
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technology and pay the larger polluter to clean up an amount of pollution
equivalent to what the small plant would need to clean up. This allows the
small polluter to pay less over time for pollution reduction and thus the trade
is motivated by the implications and limitations of economies of scale that
affect the small polluter.

Currently, non point sources have been instructed to adhere to best
management practices (BMPs), which essentially eliminates the potential to
trade pollution rights.

3. Pollutant being traded

Phosphorus. Reducing phosphorus has been identified as the necessary step to
reduce levels of chlorophyll a and its negative side effects that currently
plague the reservoir (CDPH 2001).

4. Size of program

The Bear Creek Watershed is 83,665 acres (RNC Consulting 2003). It
includes Bear Creek and all its tributaries, Turkey Creek and all its tributaries,
and Bear Creek Reservoir in Jefferson County (CDPH 2001). The watershed
also extends into Clear Creek and Park counties (CDPH 2001).

Potential trading parties: There are two participants, Evergreen Metropolitan
District and Forest Hills Metropolitan District, who actually participated in the
trade, as described below. Other point source polluters could also attempt to
take advantage of trading opportunities, but have not.

5. Stakeholders/participants

« Colorado Water Quality Control Commission: Created by the Colorado
Clean Water Act, this Commission issues “control regulations which
describe prohibitions, standards, concentrations, and effluent limitations
on the extent of specifically identified pollutants that any person many
discharge into and specified class of state waters” (CDPH, 2001). The
Commission issues the regulations that other committees and
organizations must enforce and adhere to, such as Regulation #74.

« Water Quality Control Division of the Colorado Department of Public
Health and the Environment: The duties of the Water Quality Control
Division are defined under the Colorado Water Quality Control Act. This
division can issue requirements with regard to site approvals and discharge
permits and overseas potential trades which are then reviewed by the Bear
Creek Watershed Association.

« Denver Regional Council of Governments (DRCOG): The DRCOG is a
voluntary association of 50 county and municipal governments in the
Denver, Colorado metro area, working together to address regional issues.
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This group has released the Clean Water Plan which addresses clean water
concerns and management programs on both a regional and local scale.

« Bear Creek Management Plan Committee: The committee is made up of
representatives from the following four groups: Local Governments, State
Agencies, Federal Agencies, Denver Regional Council of Governments.
This Committee defines goals and objectives for improving water quality
in the reservoir.

. Bear Creek Watershed Association: The Association is recognized by the
Denver Regional Council of Governments (DRCOG) as the “designated
water quality management agency for the Bear Creek Watershed. The
agency implements the Bear Creek Reservoir Control Regulation”
(Regulation #74) (RNC Consulting 2003).Members of the Association
include governments, special districts, and all National Pollutant
Discharge Elimination System (NPDES) dischargers in the Watershed.
The Association promotes joint participation and planning among all
members.

6. Regulatory drivers

The Bear Creek Watershed Management Plan was developed by the DRCOG
after the implementation of the Clean Water Act (DRCOG 1998). This plan

was developed with cooperation from local governments, state agencies, and
citizens with the goal of improving the quality of the water in the Bear Creek
Reservoir (CDPH 2001).

The Bear Creek Watershed Control Regulation (Regulation No. 74; 5 CCR
1002-74) “assures watershed point and nonpoint source water quality
compliance consistent with adopted stream standards and classifications”
(RNC Consulting 2003). It also defines the water quality goal, wasteload
allocation for total phosphorus (pages 3-4 describe the initial formula for
allocation), monitoring and control strategies for the Bear Creek Watershed
(RNC Consulting 2003).

B. Trade Structure
7. Determination of credit

Within the Bear Creek Watershed, all point sources are to be limited to an
aggregate phosphorus wasteload of 5,255 pounds per year (RNC Consulting
2003). The Evergreen Metropolitan District is allowed 1,500 pounds of
phosphorus to be discharged each year, while Forest Hills Metropolitan
District is allowed 80. However, Forest Hills produces closer to 98 pounds of
phosphorus (Russell Clayshulte, personal communication, April 9, 2004). For
this reason the trade is built into each company’s permits, requiring Evergreen
Metro to offset Forest Hills” discharge in a 1:1 ratio of 48 pounds (Russell
Clayshulte, personal communication, April 9, 2004).
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8.

10.

11.

12.

13.

Trading ratios and other mechanisms to deal with uncertainty

This trade is built into the permits of both Evergreen Metro and Forest Hills.
There is no monitoring program set up, it is only required that Evergreen and
Forest Hills report their releases, but a violation of a permit is serious, so there
is a strong incentive for them to comply.

Liability/penalties for noncompliance

Failure to meet to the specified discharge by either organization would be a
violation of their permit and thus would be subject to Clean Water Act
penalties (Russell Clayshulte, personal communication, April 9, 2004). The
actual control regulation has been adapted by the state, and so although no
system of penalties for violations of the regulation has been set up, it is
expected in the future (Russell Clayshulte, personal communication, April 9,
2004). This year, in fact, the Association is scheduled to meet to strengthen
regulations and in particular look more closely as how to regulate and enforce
nonpoint pollution (Russell Clayshulte, personal communication, April 9,
2004).

Approval process

In this specific case, the trade was first recommended by the Association and a
site application and permit amendment process by the State Department of
Health was carried out (Russell Clayshulte, personal communication, April 9,
2004). Once approved by the Regional Council of Governments, the Water
Quality Control Division included the trade in the two permits (Russell
Clayshulte, personal communication, April 9, 2004).

Ex post verification/auditing.

All point source dischargers will be subject to monitoring under the Bear
Creek Watershed Control Regulation (2001), section 74.6.

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

It is expected that the control regulation will be changed in the near future to
incorporate more trading as treatment plants are approaching their allocations
and new players want their own allocations (Russell Clayshulte, personal
communication, April 9, 2004).

Market structure (bilateral, clearinghouse, third party brokers)

So far the only trade that has occurred was between two point sources that met
directly.
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14. Types of trades allowed

This program addresses point sources and non-point sources separately.
Nonpoint sources are required by the Bear Creek Watershed Control
Regulation (2001) to implement BMPs to control erosion and sediment
loading. Further information about what defines BMPs and what the specific
restrictions is available in the Bear Creek Watershed Control Regulation
(2001). Nonpoint sources will not be discussed further here because the
requirement of BMPs eliminates the possibility of trading.

One point source trade (discussed above and below) has occurred. However,
it is expected that more point-point trades will occur in the future.

C. Outcomes

15.

16.

17.

18.

19.

Types and volume of trades that have occurred

One point-point trade has occurred. Each year Evergreen Metro reduces
phosphorus release in a trade of 40-80 pounds per year so that Forest Hills
does not have to undergo a costly upgrade of facilities (Russell Clayshulte,
personal communication, April 9, 2004).

Administrative costs

The administrative costs of this trade are minimal. The parties must meet and
discuss the trade, and then loading data needs to be entered into a spreadsheet
and an annual report is released (Russell Clayshulte, personal communication,
April 9, 2004). The regulatory agency only needs to pay someone to look
over the annual report (Russell Clayshulte, personal communication, April 9,
2004).

Transaction costs

As mentioned above, a yearly meeting is necessary in addition to minimal
loading data that needs to be reported.

Cost savings

It is estimated that Forest Hills saves over $1.2 million, the cost of an
expensive system replacement that would be necessary to meet their allocation
with out a trade (Russell Clayshulte, personal communication, April 9, 2004).
In exchange for Evergreen Metro reducing their discharge, Forest Hills pays
an undisclosed amount of money that has been estimated to be around $5,000
per year (Russell Clayshulte, personal communication, April 9, 2004).

Program goals achieved
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According to RNC Consulting (2003), the trophic status of the reservoir has
shifted from hypertrophic-eutrophic towards the eutrophic-mesotrophic
boundary. In addition, all major wastewater treatment plants are in
compliance with the control regulation and are meeting the specific wasteload
they were allocated.

20. Program obstacles

Several small plants (Brook Forest Inn, Bear Creek Development Corporation,
Bear Creek Cabins, and Geneva Glen) have had compliance problems or have
not been meeting the agency’s reporting standards (RNC Consulting 2003).

21. NPS involvement and incentives to engage in trading.

NPS involvement in trading was restricted due to a mandate of
implementation of best management practices (BMPs) in the permit (CDPH
2001). The implementation of BMPs will be reviewed along with the
regulation in general at each mandatory triennial review. NPS activities will
likely be the focus of the Bear Creek Watershed Association in the future
(RNC Consulting 2003).

22. Other
Program information/References

Websites:
See individual websites under “Written program information.”

Contacts:

Russell N. Clayshulte, RNC Consulting and Denver Regional Council of

Governments. (303) 751-7144

Bill McKee, Water Quality Control Division, Colorado Department of Health
and Environment. (303) 692-3583

Written program information:

Bear Creek Watershed Association and Colorado Water Quality Control
Division (2001). 2002-2005 Bear Creek Watershed: Sample Analysis
Plan (SAP) and Quality Assurance Project Plan (QAPP). Retrieved May
11, 2004 from
http://www.drcog.org/reg_growth/water/regional_water_quality%20data
_management/pdf_files/Bear_Creek_SAP_and_QAPP.pdf

Clear Creek County Planning and Zoning Department (2003). Clear Creek
County Master Plan. Retrieved May 11, 2004 from
http://www.co.clear-creek.co.us/Depts/Planning/Masterplan.htm

Colorado Department of Public Health and Environment Water Quality
Control Commission (CDPH) (2001). Bear Creek Watershed Control
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Regulation (Regulation No. 74 5 CCR 1002-74). Retrieved January 30,
2004 from http://www.cdphe.state.co.us/op/regs/waterregs/100274.pdf

Denver Regional Council of Governments (1998). Metro Vision 2020 Clean
Water Plan: policies, assessments, and management programs. Retrieved
February 11, 2004 from
http://www.drcog.org/reg_growth/water/1pagecwp.htm

------ (1999). 1999 Clean Water Plan amendments to the Metro Vision 2020
Plan. Retrieved May 11, 2004 from
http://www.drcog.org/downloads/cwp.pdf

Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf

Richard P. Arber Associates (1998). Water Sewer Availability Study: Clear
Creek County. Available from Richard P. Arber and Associates upon
request. (www.arber.com)

RNC Consulting (2003). Bear Creek Watershed Report 2002: Annual Report
& Water Quality Summary Sheets. A report prepared for the Bear Creek
Watershed Association. Available from RNC Consulting upon request.
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Boulder Creek Trading Program (CO)

A. Program Background
1. Program description

In 1986, the City of Boulder, CO needed to renew the National Pollutant
Discharge Elimination System (NPDES) permit for its wastewater treatment
plant (WWTP), but it faced increased regulation due to impaired water quality
in Boulder Creek. A traditional approach would have called for upgrading the
WWTP to full nitrification, but after studies indicated that the ammonia
toxicity was largely due to degraded riparian conditions, the City proposed a
combination of partial nitrification upgrades and stream restoration projects
(USEPA 1996). The City emphasizes that this innovative approach to water
quality, known as the Boulder Creek Enhancement Project, is a case of “trade-
offs” rather than formal trading (Chris Rudkin, personal communication,
March 13, 2003).

The 1991 WWTP modifications cost $23 million, which was primarily used
for partial nitrification upgrades. The stream restoration projects proceeded in
four phases and covered 4.6 miles. Phase I, completed in 1990, implemented
six best management practices (BMPs) over a 1.3-mile segment of the creek
that ran through a cattle ranch. The BMPs included cattle fencing, streambank
stabilization, riparian revegetation, channel modification, and reaeration
(USEPA 1996). Phase Il, completed in 1991, extended restoration along
another 1.1 miles. Phase 111, completed in 1992, added another 0.5 miles.
Phase 1V, completed in 1994, involved 1.7 miles.

2. Program motivation

Although the POTW was in compliance with state water quality guidelines, a
15.5-mile segment of Boulder Creek below the WWTP exceeded standards
for un-ionized ammonia and failed to attain the state-designated uses for warm
water aquatic life (USEPA 1993b). Studies indicated that plant upgrades
alone could not have solved these water quality problems. Stream
channelization, riparian degradation by cattle, and, to a lesser extent, nonpoint
source nutrient loading significantly contributed to the impaired water quality
(USEPA 1993b).

3. Pollutant being traded
Nitrogen
4. Size of program

The environmental focus was on 15.5 miles of Boulder Creek downstream of
Boulder, CO. The Boulder Creek Enhancement Project involved only one
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point source (the Boulder WWTP) and 4.6 miles of stream. The total
watershed covered 1,160 km2.

Parties to trade: City of Boulder, CO; landowners along Boulder Creek
5. Stakeholders/participants

. City of Boulder, CO: created offset framework, negotiated with
landowners, implemented stream restoration projects

. State of Colorado, Colorado Water Quality Control Division: provided
monitoring data and financial support under the Nonpoint Source
Pollution Prevention Program

« US EPA Region 8: provided guidance and financial support to Boulder

« City of Longmont, CO: conducted instream monitoring

« community volunteers: provided labor and materials for restoration
projects

« Consultants: Love & Associates; Aquatic and Wetland Consultants

6. Regulatory drivers

Colorado protects the designated uses of surface waters, including warm water
aquatic life, under NPDES permitting requirements.

Although not formally submitted as a TMDL, the Boulder Creek
Enhancement Project demonstrated a holistic approach and paralleled the
TMDL process (USEPA 1993b). As of 1999, Boulder Creek was on a list of
waters for which a TMDL must be developed (Environomics 1999).

B. Trade Structure

7. Determination of credit

Since this was not a formal trading program, there was no need to determine
credits.

8. Trading ratios and other mechanisms to deal with uncertainty

Since this was not a formal trading program, and the ultimate bar was set by
water quality standards rather than compliance, there was no need to manage
uncertainty with trading ratios. Although there was uncertainty introduced by
the fact that many BMPs had been somewhat untested, the three-phase
approach allowed for adaptive improvements to be made in the fencing and
replanting technology (USEPA 1992).

9. Liability/penalties for noncompliance
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Most of the BMPs involved permanent constructions or plantings to restore
the stream integrity rather than agricultural practices that could be subject to
noncompliance. An easement guarantees the permanent protection of a cattle
exclusion buffer between grazing land and the creek.

10. Approval process

Since this was not a formal trading program, individual nonpoint source
projects did not have to be certified or approved by any regulatory agency.

11. Ex post verification/auditing.

Baseline data was collected before, during, and after the implementation of
each BMP project, but some of the riparian restoration and revegetation
projects may take up to a decade to show measurable results. Instream
monitoring included monthly sampling for water quality, flow, temperature
and vegetation. Rapid Bioassessment and Indices of Biotic Integrity for fish
and vertebrates are also conducted (USEPA 1992). US EPA Region VII
provides financial support for the in-stream monitoring efforts of the Cities of
Boulder and Longmont, and the USGS, the Colorado Water Quality Control
Division, and a University of Colorado Undergraduate Research Program
have also provided additional stream monitoring data (USEPA n.d.).

12. Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

Education and Outreach. Consultants helped to identify the important
sections of the creek, and the City’s real estate office helped to identify
ownership plots fitting certain criteria. These criteria included environmental
priority, project budget, and size and ownership patterns. The City then
contacted landowners directly, although word of mouth spread the news about
the project and helped landowners initiate projects themselves (Chris Rudkin,
personal communication, March 13, 2003)

13. Market structure (bilateral, clearinghouse, third party brokers)

Sole-source offsets. The City of Boulder, CO coordinated and implemented
all BMPs directly as part of a holistic approach towards water quality.

14. Types of trades allowed

Point/nonpoint. This is technically not a trade, but it utilized in-stream
restoration projects to help defer full nitrification WWTP upgrades.

C. Outcomes
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15.

16.

17.

18.

19.

20.

Types and volume of trades that have occurred

Stream restoration projects have included: streambank stabilization, riparian
restoration, development of pool habitat, narrowing/deepening the channel,
returning natural sinuosity, restoring ring wetlands habitat, rerouting irrigation
return flows through developed wetland (USEPA 1996).

Administrative costs

The Phase | demonstration project cost $125,000, and is estimated to value
$426,000, including donated time, labor, and materials. Phase Il funding was
also $125,000. Phase Il was funded for $75,000, and Phase IV is estimated at
$225,000. The total cost is estimated at $1.3-1.4 million (USEPA 1996).
Costs included the costs of gathering data for planning and evaluation,
construction, materials, labor, and time. The overall cost was brought down
by the donation of volunteer labor, time, materials, and land easements from
landowners.

Transaction costs

The City coordinated and implemented stream restoration projects, reducing
transaction costs.

Cost savings

Although the City did have to go forward with significant WWTP upgrades, it
saved $3-7 million by deferring full nitrification modifications (USEPA
1996).

Program goals achieved

The key environmental objective of the Boulder Creek Enhancement Project
was to restore water quality and achieve the designated uses for aquatic life.

The project did achieve these goals: un-ionized ammonia has decreased, and
measurements of pH, temperature, and aquatic life have improved (USEPA

1996).

In addition, the Boulder Creek Enhancement Project was valuable as a
laboratory for testing how channel modifications, revegetation, and riparian
habitat restoration could impact ambient water quality. The project was
innovative in its use of stream restoration technologies, and the phasing
allowed for BMPs to be tested and improved (USEPA 1992).

Program obstacles
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Some of the BMPs, particularly the fencing and the tree-planting, were not
initially successful. The three-phase approach allowed subsequent
improvements to be made (USEPA 1992).

21. NPS involvement and incentives to engage in trading.

The City reached out to landowners with an upfront, watershed-wide
educational campaign, and it worked cooperatively and flexibly with
landowners to respond to their needs and concerns. Positive incentives for
cooperating with the City included increased stability of land, increased land
values, aesthetic improvements, and community strengthening. Although
landowners were not paid, there was no cost to them because the City
constructed all BMPs (Bruce Zander, personal communication, March 2003).

22. Other
23. Program information references
Websites: N/A

Contacts:

Chris Rudkin, City of Boulder, CO. (303) 413-7355.

Bruce Zander, U.S. Environmental Protection Agency Region 8. (303) 312-
6846.

Written Program Information:

Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf

US Environmental Protection Agency (USEPA) (n.d.). Boulder Creek, CO:

considerations for using ecological restoration: elevated concentrations
of un-ionized ammonia. Retrieved January 20, 2004 from
http://www.epa.gov/owow/nps/Ecology/chap6bou.html

-------- (1992). Boulder Creek, CO: nonpoint source meets point source in

win-win situation. Nonpoint Source News Notes, 18. Retrieved
February 20, 2003 from
http://www.epa.gov/owow/info/NewsNotes/issue18/nps18new.html

-------- (1993a). Polluted runoff (nonpoint source pollution ) — Section 319

success stories — Colorado. Retrieved January 15, 2003 from
http://www.epa.gov/OWOW/NPS/Success319/CO.html

-------- (1993b). TMDL case study: Boulder Creek, Colorado. EPA841-F-93-

006. Retrieved January 8, 2004 from
http://www.epa.gov/OWOW/tmdl/cs8/cs8.htm

-------- (1996). Draft trading framework — December 1996: Boulder Creek,

Colorado. Retrieved on January 8, 2004 from
http://www.epa.gov/owow/watershed/trading/bould.htm
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US Geological Survey (2003). Water quality of the Boulder Creek watershed,
Colorado. USGS Fact Sheet 043-03. Retrieved on January 8, 2004
from
http://wwwbrr.cr.usgs.gov/projects/SWC_Boulder_Watershed/Fact%?2
0Sheet%20FINAL508.pdf
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Chatfield Reservoir Trading Program (CO)

A. Program Background
1. Program description

Eutrophication concerns prompted the development of a phosphorus
management program for the Chatfield Watershed. A TMAL has been
established and trading guidelines have been developed. A point source’s
discharge may only exceed the set phosphorus concentration limit of 1.0 mg/I
if, through the purchase of credits, the amount of discharge above this limit is
offset by reductions made at another source (CDPHE 1999).

The Chatfield Watershed Authority acts as a clearinghouse through which
nonpoint sources can deposit credits into a “Authority Removal Credits” pool
(Chatfield Watershed Authority 2000). Once a 2:1 trading ratio and additional
processing fees have been applied, these nonpoint reductions enter the
“Authority Discharge Credits Pool” from which point sources can purchase
credits (Chatfield Watershed Authority 2000). Credit purchases allow a point
source’s discharge to exceed its allowance outlined in the Chatfield Reservoir
Control Regulation, and specified in its permit.

Point sources may also engage in bilateral trading and are permitted to
proactively recruit other point sources to supply credits.

The generally accepted trading ratio for both point and nonpoint sources is 2:1
(Chatfield Watershed Authority 2000). However, all trades must be approved
by the Water Quality Control Commission on a case-by-case basis, so trading

ratios may differ across cases.

2. Program motivation

Although originally constructed to protect Denver from possible floods, the
Chatfield reservoir is now a state park and a popular recreation area (Little
and Zander 1996). Concerns about chlorophyll A levels and resulting
eutrophication are the principal motivating factors behind the Water Quality
program (Little and Zander 1996).

A TMAL has been created that allocates 7,446 Ibs/yr of phosphorus loading to
point sources, and 51,554 Ibs/yr to nonpoint sources, background pollution,
and phosphorus that enters from the Upper South Platte River Watershed
(which amounts to approximately 17,930 Ibs/yr) (RNC Consulting 2003). In
2002, only 3,676 pounds of phosphorus were discharged from point sources
(RNC Consulting 2003).
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3. Pollutant being traded
Phosphorus
4. Size of program

The Watershed is approximately 3,000 square miles in area (Little and Zander
1996), receives drainage from the South Platte River Watershed in Jefferson
and Park counties (RNC Consulting 2003) and borders Cherry Creek
Watershed to the east.

Trading parties: Both point and nonpoint sources are expected to be involved.
5. Stakeholders/participants

« Chatfield Watershed Authority: The designated water quality management
agency for the Chatfield Watershed (RNC Consulting 2003). The
Authority is responsible for implementing the Chatfield Reservoir Control
Regulation. Formed by an intergovernmental agreement (CDPHE 1999),
membership includes local towns, counties, districts, industry and
agencies, and church camps (RNC Consulting 2003).

« Point Source Dischargers: There are 7 point source dischargers (CDPHE
1999).

« Nonpoint Source Dischargers: Nonpoint source dischargers are actively
recruited through different Chatfield Watershed Authority projects to
reduce discharge.

. Water Quality Control Division: The Water Quality Control Division
reviews all decisions and recommendations of the Chatfield Watershed
Authority.

6. Regulatory drivers
The Chatfield Reservoir Control Regulation (Regulation #73) specifies water
quality standards to be met by both point and nonpoint sources. It also
outlines the formulas and procedures used to determine the TMAL.
Denver Regional Council of Governments (DRCOG) Metro Vision 2020
Clean Water Plan (the Chatfield Water quality program is referenced in this.)
http://www.drcog.org/downloads/cwp.pdf. The Metro Vision 2020 Plan
outlines community goals, including clean water. Although not a regulatory
driver, it affects the environment in which trading will occur.

B. Trade Structure

7. Determination of credit
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10.

11.

No point source discharges (including municipal, domestic or individual
waster water discharge) can exceed 1.0 mg/l total phosphorus as a 30-day
average concentration, except as provided for under trading provisions (RNC
Consulting 2003).

The regulation authorizes both point-point and point-nonpoint trades. In
particular point sources can increase their wasteload allocation if nonpoint
sources reduce their phosphorus release in a ratio of 2:1 (RNC Consulting
2003). This ratio may be less, but is evaluated on a case-by-case basis. Point
sources can bilaterally transfer pollution allocations to one another if approved
by the Chatfield Watershed Authority, but a 2:1 trading ratio is applied.

Finally, all trading and approvals by the Chatfield Watershed Authority are
subject to confirmation by the Water Quality Control Division (RNC
Consulting 2003).

Trading ratios and other mechanisms to deal with uncertainty

The trading ratio is 2:1; for every 2 pounds of phosphorus reduced by
nonpoint sources, a point source is granted a one pound phosphorus credit
(RNC Consulting 2003).

Liability/penalties for noncompliance

“Trade credits shall be incorporated into the discharge permits by the Water
Quality Control Division, as appropriate and incorporated as proposed
amendments to the phosphorus allocation at the next triennial review of
rulemaking hearing for the Regulation (RNC Consulting 2003).” Serious
penalties are applied in cases where a permit is violated.

Approval process

Trades that are either done through the Chatfield Watershed Authority and its
“Authority Discharge Credits” pool as well as those trades negotiated by a
third party or negotiated directly by two point sources must all be approved by
both the Chatfield Watershed Authority and the Water Quality Control
Division.

Ex post verification/auditing.

A monitoring program that takes samples throughout the watershed is in place
and is being carried out by the Chatfield Watershed Authority (RNC
Consulting 2003). The monitoring program attempts to assess the annual and
growing season limnological status of Chatfield Reservoir; whether the
current total phosphorus load controls are working to prevent further
eutrophication of the reservoir, and whether the watershed is in compliance
with the regulation (RNC Consulting, 2003). The 2003-2005 Chatfield
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Watershed Authority: Quality Assurance Project Plan (QAPP), Sampling and
Analysis Plan (SAP) and Standard Operating Procedures (SOP) Version 2.0,
January 1, 2003 provides a more detailed description of the monitoring
program.

12. Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

Point sources can apply to the Chatfield Watershed Authority for phosphorus
trade credits, which would allow them to increase their phosphorus discharge
above their permitted level, or above the 1.0 mg/l concentration limit. These
trade credits for point sources are based on phosphorus reductions made by
nonpoint sources (RNC Consulting 2003). The Chatfield Watershed
Authority develops specific programs and incentive strategies to encourage
nonpoint sources to reduce phosphorus discharges. These reductions are
banked by the Authority and subsequently sold to point sources.

13. Market structure (bilateral, clearinghouse, third party brokers)

The Chatfield trading program includes a clearinghouse but also accepts
bilateral agreements. The Chatfield Watershed Authority accepts credits from
nonpoint sources and pools them as credits to be purchased by point sources.
Point sources can alternatively contact point sources directly to pursue a trade,
subject to approval.

14. Types of trades allowed

Both point/point and point/nonpoint trades are allowed. In both cases, a 2:1
trading ratio is applied unless otherwise approved by the Authority and the
Water Quality Control Division. The Authority essentially banks credits from
nonpoint sources until they are purchased by point sources.

C. Outcomes
15. Types and volume of trades that have occurred

One trade has taken place and although other trades have been discussed, they
have yet to be implemented. The one trade involves the purchase of credits by
the Ponderosa Wastewater Treatment Plant at the Ponderosa Retreat and
Conference Center from the Authority’s pool (Russell Clayshulte, personal
communication, April 25, 2004). In the end, Ponderosa will only need two
pounds of phosphorus credit from the pool. The actual project involves the
replacement of an outdated septic system with a new sewage treatment plant.
The project will occur in two phases. The first phase will result in reductions
in phosphorus almost equal to what is required cover the increase in discharge
from the new treatment plant, once the 2:1 trading ratio is applied; however,
the project will be short two pounds (Russell Clayshulte, personal
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17.

18.

19.

20.

21.

communication, April 25, 2004). The Authority has approved Ponderosa’s
purchase of these 2 pounds from the “emergency pool” that was created under
Regulation 73 (Russell Clayshulte, personal communication, April 25, 2004).
After phase Il, however, the permit pounds will equal the trade credit pounds
and the two pounds will reenter the emergency pool (Russell Clayshulte,
personal communication, April 25, 2004).

Administrative costs

A $100 application fee to cover administrative costs is required for point
sources to apply for increased discharge through trading (Chatfield Watershed
Authority 2000). Credits that enter the pool are sold at a price that reflects the
cost of nonpoint source reduction projects, costs associated with the pooling
program, and costs incurred by the Authority to administer the trading
program (Chatfield Watershed Authority 2000). Exact costs are unknown, but
the monitoring program has been estimated to cost $58,500/year (DRCOG
2004).

Transaction costs

Discussed above under ‘administrative costs.’

Cost savings

Not determined

Program goals achieved

The program has created the necessary infrastructure for trading in the future.
However, little trading has occurred due to the lack of need for credits
(Kathleen Reilly, personal communication, May 26, 2004).

Program obstacles

Little and Zander (1996) determined that nonpoint source involvement in
pollution reduction via trading only becomes cost-effective once point sources
are subject to strict discharge limits—approximately 1.0 to .5 mg/l effluent
total phosphorus. Until this limit is reached, most dischargers have no need
for the trading program.

Funding is a problem for nonpoint source reduction efforts due to difficulties
associated with measuring the change in water quality from nonpoint sources

reductions (DRCOG 2004).

NPS involvement and incentives to engage in trading.
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22,

Program

Regulation 73 states that BMP’s for sediment and erosion control should be

implemented by nonpoint sources. In addition “nonpoint control programs”

should be implemented to reduce nonpoint phosphorus release into the Basin
by nonpoint sources to 33,712 Ibs/yr in the category reservoir base load and

background.

The required nonpoint source phosphorus pollution reduction plan has been
put in place by the Chatfield Watershed Authority. The Authority has divided
the watershed into 30 drainage areas so that base-loads, point source and
storm water runoff can be assigned phosphorus loads (RNC Consulting 2003).
The Authority then works with potential phosphorus polluters to maintain a
plan to reduce overall phosphorus discharge from nonpoint sources (RNC
Consulting 2003). The nonpoint strategy includes permit managing, BMP’s
implementation, TMDL screening, sediment and erosion control reduction and
monitoring programs, establishing BMP’s with regards to stream bank
restoration and new highway construction, and developing water quality
education efforts, as well as other measures described in the Chatfield
Watershed Report 2002 (RNC Consulting 2003). Nonpoint source reductions
and BMPs such as those related to storm water runoff, will be incorporated
into permits (CDPHE 1999).

Other

information/References
Websites: See websites related to specific sources below.

Contacts:
Russell N. Clayshulte, RNC Consulting and Denver Regional Council of
Governments. (303) 751-7144

Kathleen Reilly, Colorado Department of Public Health and Environment.
(303) 692-3573

Written Program Information:

Chatfield Watershed Authority (2000). Water Quality Trading Guidelines.
Accepted February 15, 2000 and Modified April 18, 2000. Available
upon request from RNC Consulting.

Chatfield Watershed Authority (2002). Chatfield Watershed 2001-2005:
sampling and quality assurance plans. Retrieved May 11, 2004 from
http://www.drcog.org/reg_growth/water/regional_water_quality%20data
_management/pdf_files/Chatfield_Sampling_and_Quality_Assurance_PI
an.pdf

Colorado Department of Public Health and Environment (CDPHE) (1999).
Chatfield Reservoir Control Regulation, Regulation No. 73. Retrieved
April 10, 2004 from http://www.cdphe.state.co.us/op/regs/100272.pdf
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Cherry Creek Basin (CO)

A. Program Background
1. Program description

The U.S. Army Corps of Engineers constructed the Cherry Creek Reservoir in
the1950s to control the frequent flooding of Cherry Creek. Located in
southeast Denver, the 850-acre Reservoir and the 4200-acre State Park that
surrounds it now provide outdoor recreational opportunities to about 1.5
million visitors each year (CCBWQA 2003a, p. 2-01). The reservoir also
serves as a water source for the Denver area and is currently classified for
warm water aquatic life, including fisheries, as well as agricultural uses.
Cherry Creek flows through one of the nation’s fastest growing metropolitan
areas. Escalating development has necessitated increasingly comprehensive
management strategies, in which phosphorus has become a central target, as
the principal nutrient leading to algal growth in the Reservoir. Municipal
wastewater treatment facilities are the primary point sources of phosphorus in
the Cherry Creek Watershed, and urban stormwater runoff is the most
significant nonpoint source.

In 1985, the Colorado Department of Public Health and Environment adopted
the Cherry Creek Control Regulation, assigning phosphorus wasteload
allocations to point source dischargers throughout the watershed, under a total
maximum daily load (TMDL). Since becoming effective in 1989, the
Regulation has allowed point sources to increase these allocations by
removing nonpoint source phosphorus loadings in exchange. Yet several years
passed before any specific guidelines for trading were in place (USEPA
1996). A framework for a watershed-based trading program began to take
form in 1996 and was implemented the following year, under the direction of
the Cherry Creek Basin Water Quality Authority (“Authority”). In 2001, a
new Control Regulation introduced a phased total maximum annual load
(TMAL) that will evolve to reflect new findings on the Reservoir’s water
quality, incorporating both point and nonpoint source controls. The TMAL
allocations established in this latest Control Regulation are upheld in the
Cherry Creek Reservoir Watershed Plan, put forth by the Authority in 2003,
along with revised guidelines for the trading program.

2. Program motivation

Primarily, the trading program aims to allow wastewater treatment plants to
increase their phosphorus discharges as they meet escalating demands on their
facilities. The development of a framework for trading addressed the problem
that local treatment plants, having achieved a high level of phosphorus
abatement, would face extremely high costs for achieving additional
reductions under pressure of regulations and growing populations. The
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program makes increased wasteload allocations for point sources possible by
requiring in exchange the implementation of best management practices
(BMPs) that reduce phosphorus pollution from nonpoint sources. Given
predictions of increasing phosphorus loading due to a rise in stormwater
runoff and stream erosion, incentives for greater nonpoint source controls are
particularly crucial in wider efforts to preserve the reservoir (CCBWQA
20034, p. 2-19).

Pollutant being traded
Phosphorus
Size of program

The Cherry Creek Watershed covers nearly 380 square miles, within which
run 600 miles of riparian vegetated stream corridors (CCBWQA 2003a). The
watershed contains six principal wastewater treatment facilities that are
authorized to discharge into the reservoir directly or land-apply reclaimed
water within the Basin. According to the 2000 Census, these facilities serve a
population of approximately 440,000 and close to 194,000 total housing units
(CCBWQA 2004). Meanwhile, in about 80% of the watershed that remains
rural or undeveloped, agricultural runoff, septic systems, and gravel mining
make significant contributions to the phosphorus load (CCBWQA 2003a, p. 2-
16).

Trading parties: Municipal wastewater treatment plants and nonpoint sources
(e.g., agricultural runoff, septic systems, gravel mining)

Stakeholders/participants

Colorado Department of Public Health and Environment

Within the Department, the Water Quality Control Commission (““Commission)
adopts water quality classifications and standards for surface and ground waters of
the state. It develops regulations aimed at achieving compliance with those
classifications and standards. The Water Quality Control Division (“Division™)
enforces Colorado's discharge permit program and the regulations adopted by the
Commission.

Cherry Creek Basin Water Quality Authority (“Authority”)

Since 1988, the Cherry Creek Basin Water Quality Authority has managed
Cherry Creek, the reservoir, its tributaries, and the surrounding land.
Established by the state legislature, the Authority is comprised of elected
officials and governor-appointed representatives from two counties, seven
municipalities, seven special districts, and various environmental and
economic interests. Its stated mission is to maintain beneficial uses of the
Cherry Creek Reservoir by promoting water quality throughout the watershed.
The Authority must spend at least 60% of its authorized revenues
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constructing, operating, maintaining, and monitoring pollution reduction
facilities (PRFs), which increase the level of water quality protection above
baseline BMPs (CCBWQA 20033, pp. 2-17). The initial PRFs constructed in
the early and mid-1990s have become a source of credits for the trading
program. The Authority administers and oversees the development of credits,
authorizing their exchange.

Point Source Dischargers - Wastewater treatment facilities.

Within the Cherry Creek Watershed, there are six municipal water supply
entities that provide centralized wastewater treatment services and "either
directly discharge the treated water or land apply the reclaimed water within
the basin™ (CCBWQA 2003a, p. 2-13). These are: 1) Arapahoe County
Wastewater Authority/Cottonwood Water and Sanitation District, 2) Denver
Southeast Suburban Water and Sanitation District, 3) Inverness Water and
Sanitation District, 4) Meridian Metropolitan District, 5) Parker Water and
Sanitation District, and 6) Stonegate Center Metropolitan District.

Regulatory drivers

The following documents provide the regulatory basis for the Cherry Creek
trading program:

a) Requlation #72: Cherry Creek Reservoir Control Regulation

Originally adopted in 1985 and last amended in 2001, this Regulation from
the Water Quality Control Commission is the legal basis for the Authority's
management of the Cherry Creek Reservoir. It establishes the TMAL for
phosphorus and authorizes trading between nonpoint and point sources. The
Regulation allocates more than 70% of the annual phosphorus load
(approximately 10,300 Ibs) to nonpoint sources, calling on local governments
(counties, municipalities, and districts) to carry out control measures in
nonpoint sources within their jurisdictions. In particular, new development is
required to provide high level BMPs. The Division and the Authority oversee
progress in nonpoint reductions and recommend additional controls to the
Commission if best management practices are not being effectively
implemented to meet the overarching goal of a 50% reduction in nonpoint
source pollution. Point sources receive an aggregate annual load allocation of
approximately 2,300 Ibs, which is predicated upon nonpoint source controls.
Each wastewater treatment facility’s share of this total is based on the
Commission’s analysis of its service area and needs given the projected
population for 2007-2010 (CDPHE 2001, p. 46). Point source allocations must
be updated periodically to reflect changes in the service areas, and all point
sources must achieve a discharge concentration of 0.05 mg/I total phosphorus
or less (CDPHE 2001, p. 7).

b) Watershed Plan 2003 & Trading Program Guidelines
The Watershed Plan 2003 outlines the Cherry Creek Basin Water Quality
Authority’s strategy for protecting the uses of the Reservoir and sets the
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objective of meeting the 40 ug/L total phosphorus standard. The revised
Trading Program Guidelines that the Authority put forth in 2003 comply with
2001 modifications to the Cherry Creek Control Regulation and provide a
more detailed framework for trades. According to the guidelines, point
sources can “receive, in allocated form, or purchase/lease, a total of 432 Ibs of
phosphorus for new or increased phosphorus wasteload allocations”
(CCBWQA 2003a, p. 2-19). These credits are split evenly in two categories.
The Reserve Pool contains 216 Ibs of credits awarded in “new trade projects,”
which represent phosphorus reductions from nonpoint source control projects
constructed by point sources, governmental entities, or private landowners.
The Phosphorus Bank contains 216 Ibs of credits awarded in “historic trade
projects,” which represent phosphorus reductions from four pollution
reduction facilities that the Authority began constructing between 1991 and
1997. Point sources may purchase credits from the Phosphorus Bank at a price
established by the Authority.

c¢) Colorado Discharge Permit System for Municipal Separate Storm Sewers
The EPA’s Pollutant Discharge Elimination System (NPDES) requires that
many of the municipalities represented by the Authority implement certain
water quality controls in their storm sewer system. The Division supports this
mandate in its stormwater regulations, which require that storm sewer systems
in the Cherry Creek Reservoir drainage basin obtain permits to discharge
through the Colorado Discharge Permit System (CDPS). CDPS calls for the
use of BMPs that optimize pollution reduction on a location-by-location basis.
The Division evaluates proposed stormwater BMPs to determine whether they
are appropriate and sufficient to comply with state and federal water quality
controls and discharge regulations. The permit contains requirements
additional to those in the Control Regulation specifically for stormwater
BMPs that impact the amount of phosphorus entering state waters.

B. Trade Structure
7. Determination of credit

The trading program gives credits for phosphorus reductions for nonpoint
source projects involving existing developed areas that originally lacked
BMPs, retrofits to required BMPs that achieve a higher level of phosphorus
removal, or BMPs in new development that reduce more phosphorus than the
BMPs required to comply with the TMAL (CDPHE 2001, p. 11). Credits for
these projects are determined using “site-specific monitoring data or best
available scientific evidence of similar types of projects” (CCBWQA 2003d,
p. 6). For a pollution reduction facility, the calculation of credits involves
three steps. First, the average annual phosphorus load into the PRF from the
watershed is calculated. Second, the average annual phosphorus load
reduction by the PRF is calculated. In some cases, expected performance
range values can be applied to determine a PRF’s potential to immobilize
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phosphorus by sedimentation, infiltration, and adsorption and filtration in
wetlands. When considering less standard PRFs, the Authority must evaluate
potential reductions on a case-by-case basis. Third, adjustment factors and a
trade ratio are applied to the PRFs’ average annual phosphorus load reduction
to account for fate and transport and dissolved versus particulate phosphorus
(CCBWQA 2003b).

. Trading ratios and other mechanisms to deal with uncertainty

Trade ratio-- The minimum trade ratio used in calculating credits exchanged
in new trade projects is 2:1, i.e. 2 Ibs of dissolved phosphorus removed in a
nonpoint source project can be traded for a maximum of 1 Ib of credit toward
point source discharges (CDPHE 2001, p. 11). The trade ratio can be adjusted
up to a value of 3 on a project-specific basis. A 3:1 ratio is appropriate “when
the point source discharge is further away from the reservoir than the nonpoint
source project location” (CDPHE 2001, p. 12). The ratio ensures that trading
provides a net water quality benefit greater than that provided by the 1.3:1
trading ratio, which was in effect prior to the 1997 revisions to the Control
Regulation.

Additionality-- When BMP projects are expanded or retrofitted in land
development activities undertaken prior to 2000, only the increase in
phosphorus removal beyond that resulting from existing BMP projects is
available for trading. When new BMP projects are implemented in land
development activities undertaken in 2000 or subsequently, only the
phosphorus reduction greater than that resulting from required BMP projects
is available for trading (CCBWQA 2003d, p. 5).

Liability/penalties for noncompliance

The Control Regulation for Cherry Creek states that “local governments,
individuals, corporations, partnerships, associations, agencies, or other entities
with responsibility for activities or facilities that cause ... nonpoint source
pollution of waters in the Cherry Creek Watershed shall adopt and implement
best management practices to the maximum extent practicable to reduce
nutrient loading from such sources” (CDPHE 2001, p. 14). While nonpoint
sources face a total load allocation, no individual nonpoint source faces
specific regulations. Counties and cities bear the burden of implementing
BMPs to try to reduce nonpoint pollution, but unlike point sources that are
bound to wasteload allocations through NPDES permits, nonpoint sources are
not regulated or punished for pollution (Dick Parachini, Colorado Department
of Public Health and Environment, personal communication, 2002). Penalties
can be imposed, however, on municipal storm sewage systems regulated
under the Colorado Discharger Permit System that lack permits or fail to
comply with permits. Fines for violations range from up to $10,000 per day to
$25,000 per day (CDPHE 2002, p. 3). Point sources are fully accountable for
the legitimacy of the trades they propose. If a point source exceeds its
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11.

allocated phosphorus load because a nonpoint project it has funded as a trade
falters, it faces the same legal consequences as it would by simply exceeding
its allocation through excess production of phosphorus from its facility (Dick
Parachini, Colorado Department of Public Health and Environment, personal
communication, 2002).

Approval process

The owners of nonpoint source projects can earn Reserve Pool credits. Point
source dischargers can implement nonpoint source projects to generate credits
and increase their wasteload allocations. Before submitting an application for
a trade, the owner must present a project proposal to the Authority’s Technical
Advisory Committee and modify it according to the Committee’s
recommendations. The application must justify the need to trade, describe the
project’s design, and provide a schedule for its construction, as well as a plan
for operation, maintenance, monitoring, and reporting. Also, the project owner
must pay an application fee to the Authority and provide evidence of
sufficient financial resources to construct and operate the project. After a
comprehensive review of the application, the Technical Advisory Committee
recommends an approval, conditional approval, or denial to the Authority
Board. The Board then considers comments from the project owner, the
Division, and other interested parties, holds a public hearing on the potential
project, and prepares a written decision. Any awarded credits are then
incorporated into the Reserve Pool under the title of the project owner. Credits
earned by point sources can be used to increase their own allocation or
transferred to another discharger (CCBWQA 2003d, pp. 8-12).

Before selling credits from the Phosphorus Bank, the Authority must
determine that the potential point source recipient qualifies as a permit-
holding discharger that has complied with its past effluent limitations and has
adequate operations to meet future effluent limitations. Taking into account
treatment capacity, population estimates, and facility expansion plans, the
Authority compares the need of the potential credit buyer with that of other
dischargers in the watershed. The discharger must submit an application that
justifies the trade and describes its plans for new or modified facilities. The
Technical Advisory Committee reviews the applications for consistency with
the Trading Guidelines and recommends to the Authority Board that the sale
be approved, conditionally approved, or denied. As in the process for granting
Reserve Pool credits, the Authority considers comments from interested
parties and holds a hearing before finalizing its decision over a proposed sale
of credits from the Phosphorus Bank (CCBWQA 2003d, pp. 15-18).

Ex post verification/auditing.
Working in conjunction with local governments, the Authority carries out a

routine annual monitoring program of the Cherry Creek watershed and
reservoir to assess water quality and inflow volumes (CDPHE 2001, p. 27).

49



12.

13.

14.

As required by the trading program, the monitoring of nonpoint sources
determines the total annual transport of nutrients to the reservoir and provides
data on the removal efficiencies of BMPs. The retention of credits in the
phosphorus bank and the reserve pool depends on the continued
demonstration of the performance of the nonpoint source project. Meanwhile,
point source permits require monthly reports of 7-day average and 30-day
average measurements of phosphorus concentrations and loadings. The
Authority retains the right to modify or revoke a trade if it either the point
source of nonpoint source party fails to comply with the Control Regulation
(CDPHE 2001, p. 13).

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

In September 2001, the Authority submitted to the Division a prioritized list
of capital improvement projects to control nonpoint source pollution, as
required by the Control Regulation. The list identifies the watershed’s most
effective and/or cost efficient projects in terms of phosphorus removal. The
list is updated each year as new information becomes available (CDPHE
2001, p.14). The Control Regulation also directs the Authority to develop and
implement a public education program focused on the abatement of nutrient
pollution from agricultural practices, individual sewage disposal systems, lot
development, and other nonpoint sources, especially those associated with
rapidly urbanizing areas (CDPHE 2001, p.51). In 2003, the Authority
developed an educational fact sheet program, The BMP Series, which
addresses “the role that BMPs and PRFs serve as potential remedial actions to
improve water quality” (CCBWQA 2004, p. 39). Also, the Authority has seen
a positive early response to its new ‘phosphorus facilitator” program, which
promotes BMPs going well beyond minimum requirements among local
developers (CCBWQA 2004, p. ES-6).

Market structure (bilateral, clearinghouse, third party brokers)

The phosphorus trading program at Cherry Creek functions as a
clearinghouse. The Reserve Pool and the Phosphorus Bank convert nonpoint
source reductions from diverse BMPs and PRFs into uniform credits. The
Authority reserves the right to purchase phosphorus reductions from nonpoint
source project owners and sell them to dischargers seeking larger allocations.

Types of trades allowed

Two types of point-nonpoint trades are possible in the trading program. The
Authority can grant credits from the Reserve Pool to point sources that have
completed a new trade project or have extended wastewater service to semi-
urban areas (CDPHE 2001, p.10). It can also sell or lease credits from the
Phosphorus Bank to point sources that can demonstrate compliance with past
effluent limitations and the adequate designs/operations to meet future
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effluent limitations. The program also allows for one kind of point-point trade.
The Authority may transfer phosphorus allocations from one wastewater
facility to another for a single year or for multiple years, as long as the
receiving discharger is committed to “take all reasonable interim steps to
decrease, to the extent practicable, the total phosphorus loading” (CDPHE
2001, p.9).

C. Outcomes
15. Types and volume of trades that have occurred

Since the early 1990s, the Authority has been constructing, maintaining, and
monitoring pollution reduction facilities in the vicinity of the Cherry Creek
Reservoir. There are now four projects in operation: (1) Shop Creek detention
pond and wetlands, (2) Quincy Drainage detention pond, (3) East Shade
Shelter streambank improvements, and (4) Cottonwood Perimeter Road Pond
(CCBWQA 2003a: 2-17). The reductions in phosphorus loadings derived
from these PRFs comprise the 216 pounds of credits in the Phosphorus Bank,
which can be used in “historic trade projects.” Thus far there have been no
credits drawn from the Phosphorus Bank (Dan Beley, CDPHE, personal
communication, 2004).

A summary of effluent trading efforts prepared for the EPA in 1999 indicates
that three trades had occurred since the Cherry Creek trading program was
launched in 1997 (Environomics 1999). The summary mentions a point-point
trade and the point source purchase of credits from the Reserve Pool.
Dischargers seeking trades were located in districts with initially low
allocations that experienced explosive growth, since regulation required
offsets for increased wastewater treatment capacity. Demand for credits has
been minimal since these early trades because point source wasteload
allocations based on project populations for 2007-2010 proved more than
sufficient. Trading will likely increase when populations have grown enough
to require plants to expand operations and load allocations (Dick Parachini,
Colorado Department of Public Health and Environment, personal
communication, 2002).

According to an Annual Report of Activities by the Authority, “there were no
temporary transfers or Reserve Pool actions in 2002” (CCBWQA 2003e, p.
25). In 2003, however, the Authority received and reviewed three trade project
applications in 2003, two from the Parker Water Sanitation District (PWSD)
and one from the Arapahoe County Water and Wastewater Authority
(CCBWQA 2004, p. 35). PWSD requested credits for two nonpoint source
projects involving wetlands, one that it had constructed the previous year and
another that it proposed to construct. It withdrew both applications after the
Authority found them problematic in the initial review.
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16.

The Arapahoe County Water and Wastewater Authority (ACWWA) had
reserved the right to modify two detention ponds in 2002 (CCBWQA 2003e,
p. 24). In January 2004, the Authority granted ACWWA a conditional
allocation of 57 Ibs of phosphorus for the planned retrofit of one of these
ponds, a stormwater detention pond two miles upstream from the Cherry
Creek Reservoir, which is scheduled to begin in June 2004 (Will Koger,
ACWWA, personal communication, May 28, 2004). The allocation represents
the program’s first phosphorus trade between a point and nonpoint source
(CCBWQA 2004, p. 37).

Although the credits level in this groundbreaking point-nonpoint trade is
lower than ACWWA originally anticipated, it was determined through a
comprehensive review of the proposed project during 2003 by the Authority’s
Technical Advisory Committee. Estimating phosphorus reduction potential
involved an EPA-approved method for assessing the settling of suspended
solids, dissolved-to-total-phosphorus ratios from a comparable facility, and a
fate and transport adjustment. Trade ratios of 2.9:1 for total phosphorus and
2.2:1 for dissolved phosphorus were applied (CCBWQA 2004, p. 36). If the
extensive monitoring required in this project reveals that a greater level of
phosphorus is removed at the pond than expected, Arapahoe may request an
increase its allocation. Conversely, if monitoring demonstrates that the
upgrade does not perform as well as planned, the Authority can reduce
ACWWA'’s allocation.

Officials at the Arapahoe County Water and Wastewater Authority pursued
this trade because they expect to increase the treatment capacity of their
facilities from the current 1.6 million gallons per day to over 2 million gallons
per day in the next year, to 3.6 million gallons per day by 2007, and
eventually, to 6 million gallons per day over 30-40 years. ACWWA has
discussed the possibility of obtaining credits for the retrofit of a second
detention pond with the Authority and expects to proceed with the application
process. Additionally, the Inverness Water and Sanitation District, which also
anticipates growth in its service needs, is preparing to apply for a phosphorus
allocation for a nonpoint source project they have in place (Will Koger,
ACWWA, personal communication, May 28, 2004).

Administrative costs

Coming from a combination of property taxes and user fees, the Authority’s
budget for 2003 was $1.4 million, of which at least 60% had to be spent on the
construction and maintenance of PRFs. The remaining 40% is used in
research, planning documents, technical reports, and administrative costs.
State grants finance a smaller portion of the Authority’s work, particularly that
involving educational campaigns about nonpoint source pollution and
construction of PRFs (CCBWQA 2004, p. 5).
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17.

18.

19.

Transaction costs

Given that the Authority functions partially on user fees, the price paid by
applicants to the trading program reflects the transaction costs associated with
trading. The Authority charges each project owner submitting an application
to create Reserve Pool credits $2,500 to cover the costs of consultants to
review the application, regardless of the outcome of the review (CCBWQA
2003d, p. 10). Dischargers seeking credits from the Phosphorus Bank must
deposit $500 for the consideration of their request (CCBWQA 2003d, p. 17).

Cost savings

For a sanitation district serving a rapidly expanding population, an increase in
its phosphorus discharge allocation through nonpoint source credits represents
a cost effective response to demographic pressure. Although ACWWA was
using only 90% of its phosphorus wasteload allocation when it applied to
trade, it anticipates a future need for the credits. Moreover, because it had
already achieved the .05 mg/L phosphorus discharge concentration using
advanced technology, it recognizes that the cost of upgrading its treatment
facilities would far exceed that of implementing nonpoint source projects
(CCBWQA 2004, p. 35). Given the $8,000/Ib value of phosphorus credits, a
project that costs $400,000 and yields 57 Ibs of credit (worth $456,000), as
does ACWWA’s planned pond retrofit, appears financially favorable (Will
Koger, ACWWA, personal communication, May 2004).

Program goals achieved

Although the Cherry Creek Reservoir has not achieved the phosphorus
concentration goal of 40 ug/L, the loads of this crucial nutrient have been
lower than the TMAL of 14,270 pounds in all but one of the past 10 years
(CCBWQA 2004, p. ES-1). Watershed management strategies implemented
thus far at Cherry Creek should prove beneficial over the long term, even
though they have not resulted in immediate measurable improvements to the
Reservoir’s quality. When demand for credits rises among point sources under
pressure from growing populations and continued regulation, pollution
reduction facilities will advance as an integral element of the trading program.

In a September 2003 statement before the Senate, an EPA representative
referred to the Cherry Creek trading program as a success case that has
“reduced phosphorus loads to the Cherry Creek watershed by approximately
450 pounds per year” (USEPA 2003). He noted that nonpoint source projects
carried out in an effort to create the phosphorus credits “have provided
ancillary environmental benefits such as flood control and wildlife habitat”
(USEPA 2003). Trading is expected to favor watershed health by encouraging
management practices that exceed minimum requirements during new
development.
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20. Program obstacles

Recent studies on nutrient enrichment at Cherry Creek illustrate the
importance of gearing additional management strategies toward “more short-
term improvements to reservoir water quality” (CCBWQA 2004, p. ES-8).
Because of the lack of pressure currently imposed by point source wasteload
allocations, trading has yet seem like a short-term strategy. Still, the Authority
is considering ways to bolster trading and thereby strengthen water quality
controls. For instance, after much deliberation, the Authority has determined
that it will remove the 216 Ib cap from the Reserve Pool to increase incentives
for both publilc and private entities to implement BMPs or PRFs (Dan Beley,
CDPHE, personal communication, 2004).

21. NPS involvement and incentives to engage in trading.

22. Other

Program information/References

Websites:
Cherry Creek Basin Water Quality Authority
www.cherrycreekbasin.org
Colorado Department of Public Health and Environment
Water Quality Control Commission:
http://www.cdphe.state.co.us/op/wgcc/wgcchom.asp
Water Quality Control Division:
http://www.cdphe.state.co.us/wag/wghom.asp
Cherry Creek Stewardship Partners
http://www.cherry-creek.org/
Colorado State Parks
http://parks.state.co.us/

Contacts:

Dan Beley, Colorado Dept of Public Health and Environment
4300 Cherry Creek Dr. South, Denver, CO 80222-1530
(303) 692-3606 daniel.beley@state.co.us

Dick Parachini, Colorado Department of Public Health and Environment,
(303) 692-3500, dick.parachini@state.co.u

Will Koger, Authority Engineer, Arapahoe County Water and Wastewater
Authority, 1301 East Caley Avenue, Centennial, CO 80111, (303) 790-4830
ext. 17 wkoger@arapahoewater.org

Written Program Information:
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http://www.cdphe.state.co.us/op/wqcc/wqcchom.asp
http://www.cdphe.state.co.us/wq/wqhom.asp

Cherry Creek Basin Water Quality Authority (CCBWQA) (2004).
2003 Annual Report of Activities by the Cherry Creek Basin Water
Quality Authority. March 2004. Retrieved May 25, 2004 from
http://www.cherrycreekbasin.org/%20pdf/2003%20Annual%20Report_f
inal.pdf
------ (2003a). Cherry Creek Reservoir Watershed Plan 2003. Retrieved June
2, 2004 from http://www.cherrycreekbasin.org/cc_plan2003.asp
------ (2003Db). Illustrated Example: Trading Credits Associated with Pollutant
Reduction Facilities. Retrieved June 2, 2004 from
http://www.cherrycreekbasin.org/cc_trading.asp
------ (2003c). PRF Lone Tree Creek: Arapahoe County Water and Wastewater
Authority Pre-Application for Phosphorus Credit. Retrieved June 2,
2004 from http://www.cherrycreekbasin.org/cc_trading.asp
------ (2003d). Trading Program Guidelines. Retrieved June 2, 2004 from
http://www.cherrycreekbasin.org/cc_trading.asp
Colorado Department of Public Health and Environment (CDPHE)
(2002). Stormwater Discharges Associated with Cherry Creek Reservoir
Drainage Basin Municipal Separate Storm Sewer Systems. Colorado
Discharge Permit Number COR-080000. Retrieved May 25, 2004 from
http://www.cdphe.state.co.us/wg/PermitsUnit/MS4-CC-rat.PDF
------ (2001). Creek Reservoir Control Regulation. Regulation NO. 72. 5 CCR
1002-72. Retrieved May 25, 2004 from
http://www.cdphe.state.co.us/op/wqgcc/GeneralInfo/StatutesRegsPolicies
/Superceded%20Regs/superceded/1002720598.pdf
Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf
United States Environmental Protection Agency (USEPA) (2003). Statement
of G. Tracy Mehan, I11, Assistant Administrator for Water. US EPA,
September 16, 2003. Retrieved May 25, 2004 from
http://www.epa.gov/water/speeches/091603tm.html
------ (1996). Draft Trading Update -- December 96 Cherry Creek Basin,
Colorado. Retrieved June 2, 2004 from
http://www.epa.gov/owow/watershed/trading/cherry.htm

55


http://www.cdphe.state.co.us/wq/PermitsUnit/MS4-CC-rat.PDF
http://www.cdphe.state.co.us/op/wqcc/GeneralInfo/StatutesRegsPolicies/Superceded%20Regs/superceded/1002720598.pdf
http://www.cdphe.state.co.us/op/wqcc/GeneralInfo/StatutesRegsPolicies/Superceded%20Regs/superceded/1002720598.pdf

Clear Creek (CO)

A. Program Background
1. Program description.

The Clear Creek Trading program began as a case study to examine how a
multiple pollutant trading system could be implemented, in contrast with
traditional programs that focus primarily on regulated point sources and single
pollutants. In the case of Clear Creek, the concept of “allowing any interested
party to implement trades involving the clean up of unregulated “orphan”
sources, often involving multiple pollutants, in exchange for “credits” that
could be used for immediate purposes or that could be banked, and may or
may not be water quality related” was explored (Hydrosphere 1998).

Since only one trade occurred during the Clear Creek experimental program,
this case summary will focus on this one trade and the information about
orphan trading necessary to understand the trade. The concept of orphan
trading and its potential beyond Clear Creek is currently being explored by
Colorado, as the state is in the process of developing a state-wide water
quality trading program (Carl Norbeck, personal communication, May 2,
2004).

The only trade that occurred was initiated by a mining company, ASARCO
(Carl Norbeck, personal communication, May 2, 2004). In exchange for
better relations with the EPA and public recognition of its environmental
effort, ASARCO agreed to clean up a mine tailings pile known as “Little Six
#1” located in Virginia Canyon of the Clear Creek Basin (Hydrosphere 2001;
Carl Norbeck, personal communication, May 2, 2004).

2. Program motivation

This specific trade was motivated by efforts to demonstrate the success of
potential orphan site trading programs. Because of Colorado’s mining history,
numerous abandoned mine sites throughout the state are releasing toxic
chemicals and metals into the state’s waterways. In the early 1990’s the
Coors Brewing Company first proposed the possibility of cleaning up orphan
mine sites located near the mouth of Clear Creek, in exchange for avoiding
additional copper removal from its wastewater effluent (Hydrosphere 2001).
Although this particular trade never occurred, it set forth the idea of orphan
site cleanup.

Orphan site trading would allow orphan sites, defined as “an identifiable
source of water-quality impairment that cannot be regulated under current
laws or is unlikely to be corrected due to funding realities even though the
owners can be identified” (Hydrosphere 2001), to be cleaned up by companies
or organizations interested in exchanging the orphan site cleanup for discharge
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or non-discharge credits. The expectation is that such a trading system would
provide a cost-effective approach to achieving improvements in water quality.

The abandoned mine site Little Six #1 was chosen by ASARCO and the
Steering Committee because portions of waste rock found at the site were
eroding into the stream, reducing water quality downstream, during storms,
snow melts and periods of higher stream flow (Hydrosphere 2001). This
waste rock is comprised of metals like arsenic and sulfuric materials
(Hydrosphere 2001). These metals, when released into the water supply, lead
to problems with surface and groundwater quality and negatively impact
aquatic organisms. The oxidation of metallic sulfide minerals generates acids,
which lower the pH value of the water, and increases dissolution, mobility,
and bioavailability of metals and the concentrations of sulfates (Hydrosphere
2001).

Pollutant being traded

No particular pollutant was traded. Instead ASARCO agreed to clean up an
orphan mining site in exchange for better relations with the EPA and public
recognition of its efforts. This cleanup involved the removal and
transportation of waste rock from the site to an approved landfill, and
recontouring and reseeding of the site (Hydrosphere 2001). Public
recognition took the form of several newspaper articles, television news
coverage, a public recognition and dedication ceremony, and a display sign
near the clean-up site (Hydrosphere 2001).

. Size of program

The Clear Creek watershed is located west of Denver, Colorado and was used
as an example in an orphan site feasibility study completed in 1998
(Hydrosphere 1998). Because of past mining activities, the water quality in
this basin is considered impaired (Hydrosphere 2001).

The actual trade involved ASARCO cleaning up a mine waste site called
“Little Six #1” (Hydrosphere 2001). Little Six #1 consists of a 750 cubic yard
pile of waste rock located next to a stream bed (Hydrosphere 2001). This site
consisted of two separate mining claims, one owned by an individual (Tom
Boy Claim, Mineral Survey #20148) and the other owned by Clear Creek
County (Queen Elizabeth Claim, Mineral Survey #20148) (Hydrosphere
2001). Both are located on Virginia Creek, a minor, yet one of the most toxic,
tributaries of Clear Creek (Hydrosphere 2001).

The waste material was transferred to a disposal site outside the Clear Creek
Basin at the Keenesburg Coal Mine owned by Coors Brewing Company. The
advantage of this site was that disposal was free, courtesy of the Coors
Brewing Company, and thus the cost of transportation and the proximity to
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the clean-up site of the dumpsite were outweighed by the cheap disposal cost
(Hydrosphere 2001).

Potential trading parties: Under a potential Orphan Trading Program any
organization that wanted some sort of credit and was willing to clean up a
polluted site to get it, would be eligible to trade. Any site that polluted the
waterways and could cost-effectively be cleaned up, would be eligible to be
used in trade for credits.

Stakeholders/participants

J ASARCO: a mining company that cleaned up Little Six #1 in exchange
for credit.

. The Conservation Fund and the National Geographic Society: These
two agencies convened the National Forum on Non-point Source
pollution which sought innovative non-regulatory approaches to non-
point source pollution (Hydrosphere 2001). One of the initiatives was
the Orphan Sites Feasibility Study to take place in the Clear Creek
Basin.

. Steering Committee: A steering committee was created to provide
direction on the Orphan Sites Feasibility Study. This Committee
consisted of representatives from The Conservation Fund, the United
States Environmental Protection Agency, the Colorado Department of
Public Health and Environment, the Clear Creek Watershed Forum,
Environmental Defense, Colorado School of Mines, City of
Westminster, ASARCO, Frick & Gilman Inc, Coor Brewing
Company, Duprey Environmental, Cyprus Climax, Hydrosphere
Resource Consultants (Hydrosphere 2001).

. Water Quality Control Commission (WQCC): This agency is
responsible for implementing the Colorado Water Quality Control Act
and thus is responsible for water-quality classifications and water
quality standards (Hydrosphere 2001). Their role in future Orphan
Site trading would be important because of their role in specifying
waterway impairment.

. Coors Brewing Company: Although the company refused to accept
credit for the trade because they considered their contribution to be
small, the company did allow the waste to be disposed without charge
in an abandoned mine that was in the process of reclamation.

Regulatory drivers

The Clean Water Act requires that all point source polluters, both owners and
operators, obtain a permit under the National Pollutant Discharge Elimination
System. Problems regarding liability for cleanup arise because a sponsor or
volunteer who works to clean up a polluted site could become an “operator”
and thus is liable for a complete clean up that meets the applicable water
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quality standards (Hydrosphere 2001). Third party “good samaritans” are not
protected under the Clean Air Act and thus corporations and organizations are
often hesitant to share any role in the clean up of pollutants for fear of
imposed liability. Amendments have been proposed recently to try to remedy
this problem.

Under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), “the EPA has authority to respond directly or
compel potentially responsible parties to respond to releases or threatened
releases of hazardous substances, pollutants, or contaminants (Hydrosphere
2001).” However, CERCLA does have a “Good Samaritan” clause that
protects volunteers from liability as long as their work is in accordance with
the National Contingency Plan, or if the work is supervised by the appropriate
government official (Hydrosphere 2001). This has allowed the State of
Colorado and the EPA to protect the liability of “good samaritans” attempting
to clean up orphan mining sites. It is also possible that in some instances
CERCLA’s Good Samaritan clause can also protect an organization under the
EPA’s Clean Water Act (Hydrosphere 2001).

In order to obtain a Good Samaritan exemption the EPA must approve the
project and grant an Administrative Order on Consent (Hydrosphere 2001).
This approach would be limited when actually applied to the hundreds of
orphan mine sites in Colorado because of the sheer bulk of paper work
required. There are also remaining concerns by organizations that liability
under the Clean Water Act could still be invoked in the future (Hydrosphere
2001).

The Voluntary Clean-up Act of Colorado applies to abandoned sites, and sites
without an owner held liable for clean up (Hydrosphere 2001). This act could
also be used to get around the fears of liability claims of potential participants
in orphan site trading.

B. Trade Structure

Note: Orphan Site Trading is still in the developmental stages. Therefore, trade
structure is not well defined.

7. Determination of credit

As proposed as part of a general Orphan Site trading program a Target Zone
approach could be used to measure pollution and quantify water-quality goals
to be met in specific waterways. This approach assigns numerical targets to
various indicators. This could be used as a tool to decide how important
proposed cleanups are, and to what extent one proposed cleanup would be
more beneficial and more creditworthy than another.
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8.

10.

11.

12.

13.

14.

Trading ratios and other mechanisms to deal with uncertainty
N/A

Liability/penalties for noncompliance

N/A

Approval process.

N/A

Ex post verification/auditing.

N/A

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

N/A

Market structure (bilateral, clearinghouse, third party brokers)

In the pilot study, a third party broker was used to identify parties interested in
cleaning up one of the orphan mines in exchange for some amount of
pollution credits.

Types of trades allowed

The orphan sites are all nonpoint pollution sources. However, their cleanup
could be exchanged for pollution currently discharged by either a point or a
nonpoint source, or even for credits unrelated to pollution.

There are two types of credits that can be awarded:

Type 1: “credit use results in a direct impact on water quality in the basin”
Type 2: “credit use does not result in a direct impact on water quality use in
the basin” (Hydrosphere 2001).

Three types of trades as defined in 2001 Hydrosphere Final Report:

Type 1: Out-of-kind trade — Where the pollutants, or other nonpollutant
tradable items to be traded differ.

Type 2: Out-of-time trade - “Where from the perspective of the receiving
water body, there is a significant temporal mismatch between the water
quality benefits resulting from the clean up and the water-quality impacts of
the credit use, after each is implemented.”
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Type 3: Out-of-place trade - A “trade in which, from the perspective of the
receiving water body, the water-quality benefits from a clean up and the
water-quality impact of the credit use occur at significantly different
locations.”

C. Outcomes

15. Types and volume of trades that have occurred
As discussed, only one trade occurred. The trade between ASARCO and the
EPA involved ASARCO cleaning up the Little Six #1 mine tailings pile in
exchange for better relations with the public and the EPA.

16. Administrative costs
Not determined.

17. Transaction costs
Not determined.

18. Cost savings

The clean-up cost to ASARCO was estimated to be approximately $50,000
(Hydrosphere 2001).

19. Program goals achieved

The objective of the Orphan Sites Feasibility Study was “to investigate
market-based incentives and mechanisms to achieve net water-quality benefits
to the watersheds not otherwise attainable under existing regulatory
programs” (Hydrosphere 2001).

The concept of orphan trading is now being explored at the state level, so it
appears this goal has been met.

Water-quality improvements that resulted from this trade include:
e The total loading of heavy metals to the surface and groundwater
supplies within the basin was reduced:;
e Metal sulfides were reduced which will reduce acid drainage; and
e In-water sediment concentrations were reduced (Hydropshere 2001).

Other benefits include:
e Improved aesthetic appearance
e Positive effects of revegetation
e Habitat improvement
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20.

21.

e Improved health of the area

e Downstream fish populations benefited from less water pollution and

e Removing the metals will reduce the costs of water treatment for both
municipal and industrial purposes (Hydrosphere 2001).

Program obstacles

There are obstacles that both impede the process of orphan site trading in
general, and that applied in this specific case. For more information about
general orphan trading obstacles please see the 2001 Hydrosphere Final
Report.

Unlike trading, orphan trading is a relatively new idea not addressed by the
EPA or in the current literature (Hydrosphere 2001). In particular, the EPA
has not yet offered any advice regarding trades involving credits that have no
direct water-quality implications, like tax credits (Hydrosphere 2001).
However, the EPA does not envision, but does not expressly forbid, cross-
parameter trading, or trading involving clean up and credit for different
pollutants (Hydrosphere 2001). Cross parameter trades have occurred, as
evidenced by the Rahr Plant in Minnesota.

The lack of a Good Samaritan clause addressing liability issues in the Clean
Water Act poses problems for those volunteering to clean-up orphan pollution
sites (Hydrosphere 2001). In the specific case of the ASARCO trade an
“Administrative Order on Consent” was granted (Hydrosphere 2001).

Tools and technical assessment approaches with which to evaluate trades
involving unlike water quality parameters are needed (Hydrosphere 2001).
The Target Zone Approach is one approach that has been outlined, but
because ASARCO wanted only the Type 2 trade incentive of positive image,
this was never employed (Hydrosphere 2001).

Substantial financial resources are needed to establish multiple pollutant
trading programs and their necessary educational components (Hydrosphere
2001).

ASARCO would have liked to have pursued Type 1 or Type 2 credit other
than just recognition, but it did not have any operations specifically located
within the Clear Creek Basin, and so trades of metal loading, or reduced
monitoring requirements were beyond the scope of the program (Hydrosphere
2001).

NPS involvement and incentives to engage in trading.
Credits are the main incentive to engage in trading. As discussed above,

proposed orphan site trading programs would involve a variety of credit types
that would appeal to a variety of organizations. Flexible use banking, where
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credits could be stored without a pre-defined future use restriction, has also
been suggested as an additional incentive for clean up (Hydrosphere 2001).

22. Other

Program information/References
Websites: None

Contacts:
Carl Norbeck. Clear Creek Forum/ Clear Creek Watershed Foundation.
Phone: (303) 692-3513

Written program information:

Colorado Division of Wildlife and the Colorado Hazardous Material and
Waste Management Division (1998). Clear Creek Monitoring
Program. Accessed April 30, 2004 from the World Wide Web:
http://ndisl.nrel.colostate.edu/waterquality/ftp/clcrweb.pdf

Hydrosphere Resource Consultants (1998). Orphan Sites Feasibility Study:
Phase 111, Task 3. Colorado: Boulder. Available upon request from
Hydrosphere Resource Consultants.

Hydrosphere Resource Consultants (2001). Adapting Orphan Sites for Credit:
Expanding Watershed-Based Trades Through Unlike Trades.
Available for a fee by contacting Hydrosphere Resource Consultants.
This report is a summary of all previous reports and summarizes
legislation and other key issues central to the project. The appendix
provides a lengthy discussion of the case study and includes access
agreements between ASARCO and property owners, the Agreement
on Consent between ASARCO and the EPA, the pertinent Colorado
Water Quality Control Commission stream classifications, and soil
analysis results.

Woodling, John. 1998. Clear Creek Monitoring Program Report, July 1998,
Colorado Division of Wildlife. This report details fish and
macroinvertebrate monitoring procedures conducted in the Clear
Creek Watershed with the expressed goal of determining whether
superfund mine cleanup efforts are working effectively. Copper, in
particular, is discussed on page 16. Available at
http://ndisl.nrel.colostate.edu/waterquality/ftp/clcrweb.pdf
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Lake Dillon (CO)

A. Program Background
1. Program description

In the early 1960s, the Denver Water Board built a dam on the Blue River
fifty-five miles west of the city to create a staging reservoir for the municipal
water system. The resulting Dillon Reservoir—often called Lake Dillon
today—is a prominent recreational area in the Arapaho National Forest and
the source of more than one-half of Denver’s water (Anderson 2001, p. 102).
In response to growing concerns over the reservoir’s water quality and
predicted acceleration in local development, the EPA launched a study of
Lake Dillon in1982 under its Clean Lakes Program. The study identified
phosphorus loading as the most significant factor behind algae growth in the
reservoir and determined a phosphorus concentration standard that the State of
Colorado subsequently put forth. The study also set the stage for the Dillon
Reservoir Control Regulation, which went into effect in1984 to maintain
water quality at the current levels at that time. The Control Regulation
established a total phosphorus wasteload cap and distributing discharge
allocations among the watershed’s point sources, primarily municipal
wastewater treatment plants. It also requires local governments to develop
ordinances controlling nonpoint sources of phosphorus, predominantly septic
tanks and commercial/residential runoff.

Since its origin, the Regulation has allowed for increased point source
allocations in exchange for reductions from nonpoint sources, setting the
framework for the nation’s second oldest effluent trading program and the
first to promote point-nonpoint trades (Woodward 2003, p. 3). Continual
monitoring of Lake Dillon since the early 1980s has documented increasing
phosphorus loading from nonpoint sources, heightening the effort for better
incentives to control this crucial nutrient’s nonpoint sources.

2. Program motivation

The basic structure of the trading program reflects the findings of economic
analyses that suggest that wastewater treatment plants around Lake Dillon
could cut their average annual cost of reducing phosphorus by about 50% if,
rather than investing in facility upgrades, these plants funded nonpoint source
reductions to offset their increase in wasteload (Jarvie and Solomon 1998, p.
146). The program’s underlying assumption—that a demand for credits would
exist among point sources—was reinforced by the finding that one of the
watershed’s four municipal treatment plants was in violation of its NPDES
permit for phosphorus prior to the adoption of the Control Regulation (Bruce
Zander, EPA, personal communication, May 2004). By providing a
framework for trades between point and nonpoint sources, the program
provides a dual purpose. Trading would allow plants to increase their
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wasteload and accommodate an expanding population, while encouraging
efforts to mitigate the region’s growing nonpoint source pollution problem.

In the decade following the Clean Lakes Study, the unanticipated discovery of
low cost direct control methods for point sources caused their phosphorus
discharges to fall sharply, below permitted levels. Point sources therefore
lacked the incentive to fund nonpoint sources controls through trades.
Meanwhile, the contribution to the total phosphorus load from privately
owned septic systems nearly doubled, and, given projected growth expected in
areas not currently served by treatment plants, their impact will escalate
(NWCCOG 2002, p. B-18). Phosphorus pollution from nonpoint sources like
residential runoff and construction in ski areas also increased. In 2002, the
Northwest Colorado Council of Governments affirmed that “nutrient
enrichment due to phosphorus loading from nonpoint sources” had become
“the principle concern in the Dillon Reservoir” (NWCCOG 2002, p. B-18).
Accordingly, the program has modified its emphasis on point-nonpoint
trading, combining regulations and a system for nonpoint-nonpoint trading:
“new nonpoint sources must offset their water quality impacts by
implementing additional BMPs at older nonpoint source sites” (USEPA
1996).

3. Pollutant being traded
Phosphorus
4. Size of program

Three tributaries originating at the continental divide empty into Lake Dillon:
the Blue River, Ten Mile Creek, and the Snake River. Together they form the
Upper Blue River Watershed, each contributing approximately one-third of
the flow to the reservoir, which covers 3,220 acres (NWCCOG 2002, p. B-5).
The 840 square kilometers (325 mi 2) watershed includes all of Summit
County, home to a permanent resident population of approximately 25,000
and an additional ski season population of approximately 100,000 at its peak
(Chen 2002; Fedstats 2004). Four municipal wastewater treatment plants
discharge into Lake Dillon, and these are the primary point sources of
phosphorus. Approximately 1,000 individual septic systems of vacation and
primary residences, mostly along the Blue River, are the primary nonpoint
sources of phosphorus, followed by urban runoff (Chen 2002).

5. Stakeholders/participants
« Colorado Department of Public Health and Environment: Within the
Department, the Water Quality Control Commission (“Commission”)

adopts state-wide water quality classifications and standards for surface
and ground waters. It develops regulations aimed at achieving compliance
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with these classifications and standards. The Water Quality Control
Division (“Division”) enforces Colorado's discharge permit program and
regulations adopted by the Commission. In the Lake Dillon watershed, the
Division issues point source discharge permits that incorporate nonpoint
sources offsets. It also reports periodically to the Commission and to local
governments of Summit County on the results of inspections of nonpoint
source controls.

« Summit Water Quality Committee: Since 1984, the Summit Water Quality
Committee has overseen the monitoring of water quality standards and the
proper implementation of nonpoint source controls throughout the Blue
River watershed. Made up of representatives from local municipalities,
Summit County, and Sanitation Districts in Summit County, and the
Denver Water Board, the Committee “reviews all activities in the
watershed that may potentially impact water quality” and reports to the
Commission on management efforts (USEPA 1996). The members played
a central role in the development of the water quality management plan for
the basin and continue collaborating toward their mission of protecting
and enhancing water quality in Lake Dillon, the nearby Green Mountain
Reservoir, and the tributaries of both. As the coordinating body of the
Lake Dillon trading program, the Committee identifies potential BMP
projects.

« Local governments in Summit County: establish regulations requiring
phosphorus controls of new nonpoint sources within their jurisdictions.
They provide information to the Division so it can assess the effectiveness
of local regulations. The Northwest Colorado Council of Governments, a
voluntary association of municipal governments and five counties,
provides support through its Watershed Services Program and the Blue
River Water Quality Management Plan, which consolidates recent
findings on the conditions of the Lake Dillon, the larger of two water
storage facilities in the Blue River watershed.

. Pollution Sources: As the beneficiaries of potential trades, the four
municipal treatment plants—point sources—and the owners of individual
sewage systems, nonpoint sources, are key stakeholders in the program.
Other representatives of nonpoint sources include supervisors of private
ski areas, golf courses, and other commercial/residential development, as
well as managers of the Forest Service and municipal governments (Bruce
Zander, EPA, personal communication, 2004).

6. Regulatory drivers

Discharge Permit System

Authorized by the Clean Water Act, the EPA’s NPDES permit program
regulates point sources that discharge pollutants into U.S. waters. Point
sources in the Lake Dillon watershed are subject to the Colorado Discharge
Permit System (CDPS), the state program that addresses the federal
regulations on water pollution. Because these point sources have been able to
reduce phosphorus discharges, achieving levels below their allowances, the
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CDPS restrictions have not produced a demand for trades. One analyst of the
program suggests that without more rigid restrictions on nonpoint sources,
“only substantial downward revisions in the point sources’ NPDES permits
would create demand for nonpoint source abatement” (Woodward 2003, p.
12).

Total Maximum Daily L oad

According to the federal Clean Water Act, states must identify impaired
waters and establish a total maximum daily load (TMDL) for each pollutant
that exceeds water quality standards, including nutrients. The TMDL
represents the amount of the pollutant that a waterbody can assimilate without
affecting its designated uses. Originally, efforts to enforce TMDLSs targeted
point sources, but since 2000, the Clean Water Act has extended the use of
TMDLs to include nonpoint sources. Thus, TMDLSs now incorporate the “sum
of the point sources, nonpoint sources, and a margin of safety (which can
include anticipated future pollutant loadings)” (NWCCOG 2002, p. B-46).
The EPA approved a TMDL for phosphorus at the Dillon Reservoir in 1997.

Dillon Reservoir Control Regulation

Since adopting the Control Regulation in 1984, the Commission has aimed to
maintain water quality at1982 levels, which it considered adequate for
protecting classified uses of the reservoir—cold water aquatic life and
recreation (CDPHE 2003, p. 4). The regulation established a standard total
phosphorus concentration of 7.4 g/l in the top 15 m of the reservoir during the
growing season and a total maximum annual phosphorus load from point
sources of 1,634 Ib/yr. Within this cap, it distributes allocations between four
major municipal and six minor domestic wastewater treatment facilities.
Limits on phosphorus concentration also take the form of a 0.5mg/I daily
maximum for any point source treating more than 2,000 gallons per day
(CDPHE 2003, p. 1).

The regulation requires a state-local partnership to control both point and
nonpoint sources of phosphorus in the Lake Dillon watershed. Since 1995, the
point source allocations it puts forth have been “based on the assumption that
Summit County and local governments in Summit County adopt regulations
that require best management practices or other methods of phosphorus
control will result in pound for pound mitigation for all new nonpoint sources
of phosphorus” (CDPHE 2003, p. 3). Only nonpoint sources that were
established within the watershed prior to July of 1984 can generate credits.
This provision prevents entities from purposefully creating a nonpoint source
pollution problem with the intention proposing a treatment for it at a later time
for which they can receive phosphorus credit (Bruce Zander, EPA, personal
communication, May 2004).

B. Trade Structure

67



7. Determination of credit

Credits received through trades are based directly on the amount of
phosphorus reduced by the particular practice installed (Stephenson and
Shabman 1996). The amount of credit is “determined using site-specific data
or a water quality modeling approach with review and approval by the
Division” (CDPHE 2003, p. 2). This approach followed from the Clean Lakes
Study and has been continually updated to reflect the findings of ongoing
monitoring.

8. Trading ratios and other mechanisms to deal with uncertainty

The Dillon Reservoir program sets a 2:1 trading ratio between point and
nonpoint sources and a 1:1 trading ratio between nonpoint sources. The 2:1
ratio requires a 2 Ib reduction of phosphorus discharges from nonpoint source
for each credit used by a point source. According to some analysts of the
program, “this trade ratio was established so that there would be enough P
reduction in the basin to allow for growth of the [treatment plants] and new
nonpoint sources” (Jarvie and Solomon 1998, p. 146). The 1:1 ratio requires
that all new nonpoint sources offset their discharges pound for pound with
existing nonpoint sources (Anderson and Lohof 2001). The effort to mitigate
the nutrient loading from nonpoint sources is supported by the Colorado
Department of Public Health and Environment, which has the authority to
reconsider allowed phosphorus allocations among point sources if it
determines that “nonpoint source controls are not adequate to prevent
exceedance of the phosphorus standard in the Dillon Reservoir” (CDPHE
2003, p. 3).

9. Liability/penalties for noncompliance

Because nonpoint sources do not typically come under the restrictions of the
Clean Water Act, point sources are held responsible for the compliance of all
trades. Thus, if a nonpoint source is not in compliance, the point source is held
in violation of its NPDES permit, and it falls under the penalty structure of the
Clean Water Act” (Sohngen 1998).

10. Approval process

While the control regulation authorizes the Division to issue point source
permits incorporating point sources—nonpoint sources tradeoffs, the trades
themselves are approved by the Commission (CDPHE 2003, p. 2). To receive
credit, a point source must submit to the Division an application describing
the proposed design of the nonpoint source controls and indicating the total
phosphorus load that will be reduced. The application must demonstrate that
the operation and maintenance of nonpoint source controls as well as
monitoring and reporting procedures in accordance with all the relevant
guidelines provided by the Commission. If the Division approves the
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application, it issues a permit specifying the construction requirements for the
nonpoint source project and the amount of credit that the point source will
earn. Credits are incorporated into point source permits only after local
governments adopt regulations addressing the phosphorus contribution of the
nonpoint source (CDPHE 2003, p. 3).

11. Ex post verification/auditing.

Point source discharge permits require treatment plants to monitor and report
total phosphorus concentrations and loadings in terms of a 30-day average, 7-
day average, daily maximum, or another measurement determined by the
Division. Permits granting credit for nonpoint source controls contain
monitoring requirements that comply with the Commission’s guidelines
(CDPHE 2003, p. 3).

12. Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

No standard mechanism to identify nonpoint source projects exists at Lake
Dillon. Each entity seeking credits, whether a point or nonpoint source, must
determine for itself the likely benefits and drawbacks of each potential project.
Options that involve low capital cost and fewer monitoring requirements tend
receive attention and serve as models for other interested parties (Bruce
Zander, EPA, personal communication, May 2004).

13. Market structure (bilateral, clearinghouse, third party brokers)

The market structure at Lake Dillon distinctly supports bilateral negotiations,
in which each transaction must be carefully negotiated between individual
buyers and sellers of credits. Buyers and sellers are responsible for agreeing
upon the terms of trade.

14. Types of trades allowed

The Lake Dillon trading program encourages point-nonpoint and nonpoint-
nonpoint trades. It does not include a mechanism for point sources to transfer
surplus phosphorus allocations to other point sources. It also prohibits the
banking of nonpoint source credits for future sale. In 1995, the Commission
considered proposals for point-point trading and for a “reserve pool” of point
source allocations, but could resolve issues regarding the ecological impacts
of such trades and the appropriate standards for accumulating or distributing
the stored credits (CDPHE 2003, p. 7).

C. Outcomes

15. Types and volume of trades that have occurred
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Opportunities for point-nonpoint trades have not been nearly as numerous as
was originally anticipated, since treatment plants in the watershed found
affordable ways to drastically reduce phosphorus discharges. Using some of
the most advanced nutrient removal capabilities in the nation, all the plants
around the reservoir had reduced their share of its total phosphorus load to
only 2% by 1990 (Kashmanian and Podar 1992). Having attained phosphorus
discharge levels well below their allowances, the point sources lacked the
incentive to seek credits through trades.

Despite the absence of CDPHE regulatory pressure, point sources have
collaborated with nonpoint source reductions in a few instances, supporting
the greater effort to protect Lake Dillon’s water quality while accommodating
growth. In1985, the Frisco Sanitation District built a system of underground
pipes that removed 50-70% of the phosphorus load from the town of Frisco’s
runoff. At that time, the Sanitation District was only using 50 of the 341
phosphorus Ibs in its permit allocation, so it “donated its surplus credits
toward a proposed town golf course” (Jarvie and Soloman 1998,p. 146). In
1995, the Breckenridge Sanitation District removed two nonpoint source
septic systems—one at a residential subdivision and the other at a ski area—
and incorporated their wastewater into its sewer system. Although
Breckenridge received an 11.5 Ib increase in its phosphorus allocation as
credit for these projects, the Summit Water Quality Committee reported in
1995 that this point source had been discharging phosphorus at less than 15%
of its permitted load level for two years (CDPHE 2003, p. 6; Woodward
2003).

In 1997, for the first time in the trading program’s history, a point source
began seeking credits from nonpoint source reductions to increase discharges
beyond its wasteload allocation. The motive for the trade arose with a
developer’s plans to expand the Copper Mountain Ski Resort by 1,000
residential units and 80,000 square feet of commercial space. Managers of the
municipal wastewater treatment plant servicing the resort—Copper Mountain
Consolidated Metro District—determined that the expansion would cause
phosphorus discharges to exceed the NPDES permit by 40 Ibs, even after
upgrading the plant. After considering various options, including
compensating Breckenridge for placing sewage lines in a proposed housing
development, Copper Mountain settled a deal with the Frisco Sanitation
District. Copper Mountain offered to pay an “investment fee” to homeowners
with individual septic systems in Frisco’s service area, which would cover
part of the cost of connecting their residences to the Frisco plant (Woodward
2003, p. 7).

Because the State of Colorado considers the phosphorus load per residence
serviced by a wastewater facility to be “negligible” and estimates that the load
per residence with an individual septic system is one pound per year, a total of
80 homes had to connect to the municipal sewer system in order to
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16.

17.

18.

19.

compensate for the proposed increase of 40 Ibs in Copper Mountain’s
phosphorus load (CDPHE 2003, pp. 8-9). The project was completed in 1999
and the changes to Copper Mountain’s permit were included in the January
2001 rulemaking of the Control Regulation (Woodward 2003, p. 8; CDPHE
2003, p. 8). In September 2003, the Commission updated the regulation to
reflect a 13-Ib increase in Copper Mountain’s load allocation, which the plant
had earned by sewering an additional 26 homes in Frisco’s service area.

Administrative costs
Not available
Transaction costs

The transaction costs vary according to the specific trade and the nature of the
nonpoint source project. In the case of the Frisco-Copper Mountain trade,
transaction costs were restricted by the Commission’s assessment that sewage
disposal systems of individual homes generate approximately one pound of
phosphorus per residence. This standard of one pound per home became “a
basis on which trading could easily proceed, greatly reducing transaction costs
when a trading opportunity became available” (Woodward 2003, p. 4).

Cost savings

In the Control Regulation, the Commission reviews a series of time value and
opportunity cost analyses, finding that “the social and economic costs of
allowing Dillon Reservoir to become eutrophic could be over two million
dollars annually” (CDPHE 2003, p. 5). At the same time, the Commission
estimates a cost of “slightly over 1.5 million dollars annually” to maintain the
reservoir’s water quality without employing nonpoint source tradeoffs
(CDPHE 2003, p. 5). Noting that trading could reduce that figure by about a
half, the Commission concludes that the costs of maintaining water quality
controls are significantly less than the potential economic and social cost of
allowing the Reservoir to become eutrophic. There State of Colorado thereby
considers the Control Regulation, including its trading provisions, “quite
defensible on economic grounds” (CDPHE 2003, p. 5).

Program goals achieved

Although continuous monitoring since the Clean Lake Study has shown
sustained reductions in total phosphorus loading, reductions have been mostly
attributable to the improved performance of wastewater treatment plants. In
the interest of maintaining high property value around Lake Dillon and high
drinking water standards for the Denver community, a cooperative
management approach has developed around the trading program,
successfully safeguarding water quality at Lake Dillon. As in the case of the
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20.

21.

22,

Program

Frisco-Copper Mountain trade where many homes with substandard septic
systems transferred to more effective wastewater treatment, trading can bring
a broad range of environmental benefits.

Program obstacles

The program’s greatest obstacle lies in the limited demand for credits. While
most point sources are not compelled by regulatory pressure on the allocation
permits to participate in trades, the inability to invest in future sales of
nonpoint source credits limits the motive to engage in nonpoint source
projects (Woodward 2003, p. 6).

NPS involvement and incentives to engage in trading.

New nonpoint sources face regulatory pressure to offset their phosphorus
dischargers by implementing pollution controls. Although a 1:1 trade ratio is
in place to account for these offsets, mechanisms to monitor the exchanges
between nonpoint sources are not as precise as in the case of point source
reductions (Bruce Zander, EPA, personal communication, 2004). Still, the
effort to watchdog nonpoint source reductions throughout the watershed
grows and populations expand and more potential projects are identified.

Other
information/References
Websites: See websites related to specific sources below.

Contacts:
Bruce Zander, TMDL Coordinator, EPA Region 8. (303) 312-6846
Vern Berry, TMDL Assistant, EPA Region 8. (303) 312-6234

Written Program Information:

Anderson, Robert. 2001. The United States Experience with Economic
Incentives for Protecting the Environment. Environmental Protection
Agency. January 2001. Reviewed May 28, 2004 from
http://yosemite.epa.gov/EE/epa/eerm.nsf/VWSER/4336170C9605CAF88
52569D20076110F?OpenDocument

Anderson, Robert C. and Lohof, Andrew Q. 2001. The United States
experience with economic incentives for protecting the environment.
Environmental Law Institute. A report prepared for the U.S.
Environmental Protection Agency, Office of Economy and
Environment. Retrieved May 28, 2004 from
http://yosemite.epa.gov/EE/epa/eerm.nsf/0/0fd04cf84b314347852564ed
006cel7d?OpenDocument

Colorado Department of Public Health and Environment, Water Quality
Control Commission (CDPHE) (2003). Regulation No. 71: Dillon
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Reservoir Control Regulation, 5 CCR 1002-71. Retrieved May 10, 2004
from
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0ir92003.pdf

Chen, Carl (2002). Development of TMDL Implementation Plan with

consensus module of WARMF. Presented at the Water Environment
Federation National TMDL Science and Policy Conference,
Phoenix, AZ, November 13-16, 2002. Retrieved May 10, 2004 from
www.systechengineering.com/downloaddocs/WEFTMDL_consensu
s_02.pdf
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A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
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Fedstats (2004). Summit County, Colorado. Retrieved May 10, 2004 from
http://www.fedstats.gov/qf/states/08/08117.html
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Office of Policy, Planning, and Evaluation.
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2004 from http://www.ecologic.de/download/projekte/1850-1899/1872-
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Sohngen , Brent (1998). Incentive based conservation policy and the
changing role of government. American Farmland Trust Center for
Agriculture in the Environment. Working Paper CAE/WP98-6.
Retrieved May 10, 2004 from
http://www.aftresearch.org/researchresource/wp/wp98-6.html
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National Institutes for Water Resources. Retrieved May 10, 2004 from
http://www.vwrrc.vt.edu/pdf/wsr.pdf
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Lower Colorado River Selenium and Aquatic Habitat Offset
Program (CO)

A. Program Background
1. Program description

The City of Grand Junction, CO has received grant funding from USEPA
Region 8 to develop a water quality trading program for selenium in the
Lower Colorado River with URS Corporation. The project is still in the
conceptual stages, and no trading framework or demonstration projects have
been fully developed.

Phase | of the project was performed in 2002-2003. Phase | addressed
stakeholder coordination, data collection on selenium loading and monitoring,
and initial trading framework design. The Grand Valley Selenium Task Force
formed in August 2002, when it became evident that many tributaries in
Segment 13b of the Colorado River could be listed on the 303(d) list for
selenium impairment (NIWQP 2003). The purpose of the task force was to
evaluate strategies for bringing the tributaries into compliance with the 4.6
Hg/L state selenium standard. In January, 2003, the City of Grand Junction
received a grant from the USEPA Region 8- one of eleven trading pilots
funded under the new Water Quality Trading Policy — and contracted with
URS Corporation to design a selenium trading framework (USEPA 2003;
Eileen List, personal communication, May 21, 2004). The Phase | report
discusses trading concepts and provides guidance on potential projects, but no
trading framework was established (Julie Vlier, personal communication, May
24, 2004).

Phase Il of the grant will continue with data collection and trading design and
will begin looking into pilot or demonstration projects (Julie Vlier, personal
communication, May 24, 2004).

2. Program motivation

High concentrations of selenium are naturally found in the Colorado River
Basin soil due to the presence of marine Mancos shale (Gunnison Basin
Selenium Task Force n.d.). Irrigated agriculture leaches selenium from the
shale, and other activities such as urban development or sand and gravel
mining can also cause selenium loading to the watershed. High levels of
selenium have been found to cause reproductive deformities in wildlife.

The Grand Valley Selenium Task Force was assembled to evaluate measures
for bringing the region’s tributaries into compliance with the 4.6 pg/L state
selenium standard (NIWQP 2003). The City of Grand Junction’s primary
motivation for participating in the Task Force and spearheading research into
a trading framework is the specter of a TMDL that could force it to remove
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insignificant point sources of selenium from wastewater and stormwater
discharge despite the fact that selenium originates from significant nonpoint
sources. See “Regulatory Drivers” for more details on the City’s motivating
factors.

Pollutant being traded

Selenium. Other pollutants, phosphorus and habitat offsets have also been
discussed (Julie Vlier, personal communication, May 24, 2004).

Size of program

Not determined. The trading arena might potentially be expanded to include
the Gunnison Basin, which contributes the majority of the selenium to the
Colorado River near Grand Junction. Point sources for selenium include
WWTPs, stormwater discharges, and sand and gravel dewatering operations,
but these sources are arguably negligible (City of Grand Junction 2004).
Downstream states could theoretically be interested in reducing selenium
loads in Colorado, and the U.S. Fish and Wildlife Service could be interested
if remediation projects could improve the habitat of endangered fish species
(Julie Vleir, personal communication, May 24, 2004). Although not related
to selenium, the City of Grand Junction and Mesa County are converting
individual septic systems to sewer connections, and these agencies are
interested in determining what kinds of tradable credits could be generated
(Eileen List, personal communication, May 21, 2004). Selenium remediation
measures being explored in the region include phytoremediation (uptake by
plants), lining of irrigation canals, polymer applications, agricultural water
efficiency, and conservation methods and dilution (Gunnison Basin Selenium
Task Force n.d.; Eileen List, personal communication, June 2, 2004).

Potential trading parties: wastewater treatment plants; stormwater discharge
systems; sand and gravel mining operations; irrigated agriculture

Stakeholders/participants

« City of Grand Junction: spearheading the development of a trading
program; obtained funding from USEPA

« URS Corporation: contracted for developing trading framework

. U.S. Environmental Protection Agency, Region 8: funded the City of
Grand Junction’s 2003 proposal to develop a selenium trading program

. Grand Valley Selenium Task Force: Assembled in August, 2002 because
many tributaries within Grand Valley would be placed on the 303(d) list
for selenium impairment. Includes representatives from the Cities of
Grand Junction and Fruita, local water and land users, Mesa County,
Grand Junction Drainage District, Mesa County Soil Conservation
District, Colorado River Water Conservation District, Natural Resources
Conservation Service, Colorado Department of Public Health and
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Environment (CDPHE) Water Quality Control Division, Colorado
Division of Wildlife, U.S. Fish and Wildlife Service, U.S. Bureau of
Reclamation, U.S. Geological Survey, and U.S. Environmental Protection
Agency Region 8 Water Quality Unit.

6. Regulatory drivers

There is no regulatory driver for selenium trading, primarily because the vast
majority of the selenium loads originates from unregulated nonpoint sources
(Eileen List, personal communication, May 21, 2004).

Point sources, including the Persigo WWTP operated by the City of Grand
Junction and co-owned with Mesa County, have effluent standards set by the
Colorado Discharge Permit System. The Persigo WWTP discharges into
Persigo Wash just before it joins the Colorado River, and selenium
concentrations in the Persigo Wash and other tributaries often exceeds the
acute selenium standard of 18 pg/L. Due to the uncertainty associated with
the selenium standard, however, the Colorado Water Quality Control
Commission issued a temporary modification of the selenium standard
(among other pollutants) for Persigo Wash and other Grand Valley washes in
July, 2001 (City of Grand Junction 2004).

A TMDL for selenium has not yet been developed for the segment of the
Colorado River below the Gunnison River confluence near Grand Junction,
but it is on the 303(d) list of impaired waters. Grand Junction proposed that
the segment be downgraded to the Monitoring and Evaluation (M&E) list
because existing selenium concentrations have not harmed fish, including
threatened and endangered species. The City also notes that a TMDL might
not be appropriate at this time since the EPA may be revising its criteria for
the chronic selenium standard. Since more than 60% of the selenium in the
segment comes from the Gunnison River Basin, Grand Junction concludes
that upstream selenium remediation could preclude the need for a TMDL
(City of Grand Junction 2004).

The State has reassured Grand Junction that the selenium discharge limits for
the WWTP will not be lower than the ambient stream concentrations, but
Grand Junction remains concerned that they will be forced to reduce the
background and inflow selenium concentration at great expense (City of
Grand Junction 2004), especially due to the presence of threatened and
endangered fish species in designated critical habitat of the Colorado River
Although the City is concerned that a TMDL would burden them with an
unfairly large portion of the selenium reductions, a TMDL might provide a
baseline for nonpoint/nonpoint trading. It is worth noting that the Grassland
Area Farmers (see “Trading Initiatives™) achieved nonpoint/nonpoint
selenium trading among irrigation districts in the San Joaquin Valley,
California, using allocations under an aggregate selenium cap (although not
through the TMDL process).
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B. Trade Structure

7.

10.

11.

12.

13.

14.

Determination of credit

Not determined.

Trading ratios and other mechanisms to deal with uncertainty
Not determined.

Liability/penalties for noncompliance

Not determined.

Approval process

Not determined.

Ex post verification/auditing.

Not determined.

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

Not determined.
Market structure (bilateral, clearinghouse, third party brokers)
Not determined.

Types of trades allowed

Point/point, point/nonpoint, nonpoint/nonpoint and habitat offset trades are

being considered (Eileen List, personal communication, May 21, 2004).

C. Outcomes

15.

16.

17.

Types and volume of trades that have occurred

None. The trading framework is only at the conceptual stage.
Administrative costs

All costs will depend on the trading framework and market structure.

Transaction costs
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18.

19.

20.

21.

22,

Program

Not determined.

Cost savings

Not determined.
Program goals achieved

It is too early to determine the outcome of selenium trading on the Lower
Colorado River, but the initiative has faced significant obstacles in crafting a
viable trading framework.

Program obstacles

The project has faced difficulty in determining what to trade, how water
quality credits could potentially be generated, and who might be interested in
generating and/or purchasing nonpoint source selenium credits (Eileen List,
personal communication, May 21, 2004). Additional complications arise
from the controversy regarding potential changes in selenium standards.

The project has also found it difficult to elicit interest and support from the
federal agencies and agricultural community (see below).

NPS involvement and incentives to engage in trading.

Gaining nonpoint source support for trading has been a challenge because
agricultural sources of pollution are unregulated in Colorado. Pilot projects
and incentives are needed to engage water and land users by demonstrating
how they can benefit from trading (Eileen List, personal communication, May
21, 2004).

Other
information/References

Websites:
See individual online documents, listed below

Contacts:

Eileen List, Environmental Regulatory Coordinator, City of Grand Junction.
(970) 256-4149

Julie Vlier, URS Corporation. (303) 740-2715

Ronda Sandquist, Jackson Kelly PLLC, (303) 390-0186

Written Program Information:
City of Grand Junction (2004). Prehearing statement of City of Grand
Junction, February 2, 2004. Retrieved May 26, 2004 from
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http://www.cdphe.state.co.us/op/wgcc/OtherRegs/93-
94/PHSGrandJunction9394.pdf

Gunnison Basin Selenium Task Force (n.d.). What can be done about the
selenium problem? Retrieved May 26, 2004 from
http://www.seleniumtaskforce.org/

National Irrigation Water Quality Program (2003). Selenium update for
Colorado’s Lower Gunnison River Basin and Grand Valley. U.S.
Bureau of Reclamation. Retrieved May 26, 2004 from
http://www.usbr.gov/niwgp/info/current/ggv/news6.pdf

U.S. Environmental Protection Agency (2003). City of Grand Junction
receives innovative grant to help clean up Lower Colorado River.
Environmental News, January 24, 2003. Retrieved May 3, 2004
from

http://yosemite.epa.gov/r8/r8media.nsf/0/5c07e1fc3940e4e587256¢h
70083143b?0OpenDocument

Reviewed by Eileen List, Environmental Regulatory Coordinator, City of Grand
Junction and Ronda Sandquist, Attorney, Jackson Kelly PLLC.
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Long Island Sound (CT)

A. Program Background
1. Program description

The entire Connecticut coastline and portions of New York’s coast make up
the shores of the Long Island Sound. The bulk of the Sound’s watershed is in
Connecticut, as are most of the point sources discharging nutrients that
threaten its water quality. Efforts to address low oxygen levels in the Long
Island Sound began in 1990 with controls of nitrogen loading from sewage
treatment plants (McGinnis 2001, p.168). After multiple phases of
conventional reduction strategies in management zones across Connecticut
and New York, plans began for a watershed-based approach that included
effluent trading between point sources. In 2001, the Connecticut Department
of Environmental Protection (CTDEP) and the New York State Department of
Environmental Conservation formally established an EPA-approved TMDL
calling for nitrogen reductions of 58.5% from point and non-point sources by
2014, given the 1990 base load. Although the two states developed the TMDL
in coordination, New York chose not to participate in an interstate trading
program (McGinnis 2001, p.169, Gary Johnson, CTDEP, personal
communication, 2004). Legislators in Connecticut proceeded to pass a
NPDES General Permit for Nitrogen Discharges in the Long Island Sound,
including a Nitrogen Credit Exchange Program, which became effective
January 1, 2002. The General Permit limits nitrogen discharges from
individual municipal sewage treatment plants while allowing plants
discharging less than their allocation to generate credits for plants discharging
more than their allocation.

2. Program motivation

The Long Island Sound lies in one of the nation’s most densely populated
regions, a highly urban and suburban setting. The Sound contributes an
estimated $5.5 billion per year to the regional economy from boating,
commercial and sport fishing, and other forms of recreation for more than 8
million people live in the watershed. Ecological degradation due to increasing
development threatens a diversity of plant and animal species that inhabit the
estuary and its surroundings. In 1985, Congress initiated the Long Island
Sound Study, which found low levels of oxygen to be the greatest threat to the
watershed and identified nitrogen as the primary pollutant causing hypoxia in
the summer (Peterson 2003, CTDEP 2003). Excess nitrogen stimulates the
growth of dense algae blooms, which are decomposed by bacteria in a process
that consumes large amounts of the dissolved oxygen necessary to sustain
aquatic life, including important fish and shellfish resources. Short periods of
hypoxia have occurred in the Long Island Sound since the 1950s, but
beginning in the 1980s, scientists documented extended periods of severely
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low oxygen levels that they attributed mostly to increasing nitrogen loads
from sewage treatment plants (McGinnis 2001, p. 168). In Connecticut,
officials foresaw that plants able to cost-effectively remove nitrogen due to
their size and design would be willing to implement nitrogen reductions
greater than those required by their permit, especially given the opportunity to
sell excess reductions in the form of credits (CTDEP 2001). The state
estimated that a flexible distribution of allowances through a trading program
would reduce the overall cost of nitrogen removal by more than $200 million
(CGA 2001b).

Pollutant being traded
Nitrogen
Size of program

Long Island Sound covers about 1,300 square miles, measuring more than 100
miles from east to west and about 21 miles wide at its widest point. The Sound
drains an area of more than 16,000 square miles, encompassing virtually all of
Connecticut and portions of several other states (CTDEP 2000). The General
Permit, however, applies only throughout the State of Connecticut. The
Connecticut portion of the watershed contains 79 publicly owned sewage
treatment plants that that each discharge at least 20 Ibs of total N per day
(USEPA 2003b, p. 1). Nonpoint sources of nitrogen to the Sound include
atmospheric deposition of automobile emissions and stormwater runoff from
urban and residential areas.

Stakeholders/participants

The Connecticut Department of Environmental Protection administers the
TMDL, issues the General Permit to comply with its limits, and monitors
annual progress in its 15-year schedule. It also monitors all nitrogen removal
projects, consults with Nitrogen Credit Advisory Board to oversee and
execute the exchange of all nitrogen credits, and maintains an account of
state-owned nitrogen credits.

The Connecticut General Assembly and the Governor of the State appoint the
Nitrogen Credit Advisory Board (NCAB), which includes 12 members
representing a balance between buyers and sellers of credits, large and small
municipalities, and different regions of the state. The Board meets monthly
throughout the year to assist and advise the CTDEP in the exchange of all
nitrogen credits. It reports to the Environment Committee of the Connecticut
General Assembly on the progress of the nitrogen exchange program,
suggested improvements, and the adequacy of funding for the program.

The 79 sewage treatment plants regulated under the General Permit are the
main point sources of nitrogen in the Long Island Sound and the most
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significant sources of the nutrient in this highly urbanized region. As publicly
owned wastewater facilities, they represent municipalities and towns. They
make up the buyers and sellers of the Long Island Sound trading program

6. Regulatory drivers

Under the federal Clean Water Act, municipal water treatment plants must
reduce the annual loading of total nitrogen to meet a statewide aggregate
target as established in the TMDL. The state modified existing NPDES
permits for point sources to comply with the TMDL and committed to
nonpoint source reduction actions. The TMDL load allocation target is based
on a “64% reduction goal for treatment plants of the state and a “10%
reduction in nonpoint and stormwater nitrogen from land classified as
urban/suburban and agricultural” (Gary Johnson, CTDEP, personal
communication, 2004). Connecticut’s General Permit for Nitrogen Discharges
in the Long Island Sound reflects annual limits established in the TMDL.
According to the Nitrogen Credit Exchange Program under the General
Permit, facilities that discharge less total nitrogen than the permit allows
receive credit for nitrogen removal. Facilities that discharge more total
nitrogen than the permit allows must secure nitrogen credits equivalent to the
amount by which they exceed their limit. The credits are bought and sold
annually through the Credit Exchange Program. Credits representing the
difference between the maximum allowable nitrogen discharge from all of the
plants and their total actual discharge are held by the state.

Although trading allows some treatment plants to purchase credits rather than
reduce nitrogen discharges, the overall 58.5% reduction goal requires that
other municipalities modify existing treatment methods or build new systems.
Since1986, the State of Connecticut has provided municipalities with a
combination of grants and loans to design and construct wastewater control
projects through the Clean Water Fund (CWF). The Long Island Sound
Restoration Act of 2000 authorized the use of additional federal funds to
upgrade the watershed’s wastewater treatment facilities (NCAB 2003, p. 12).
Now designated as a “revolving loan program” required under the Clean
Water Act, the CWF receives federal assistance and is subject to EPA
regulation. As of 1999, it has provided a 30% grant for nitrogen removal
projects, compared to the 20% grant otherwise awarded, and a loan for the
remainder of the costs. Using the CWF, the state purchases excess credits
generated from municipalities within the Nitrogen Credit Exchange Program
(CTDEP 2004a).

B. Trade Structure
7. Determination of credit

Plants receive nitrogen credits for any amount their discharge limit under the
General Permit exceeds their actual discharge, in pounds of nitrogen per day,
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as determined through monitoring. The nitrogen reduction is calculated by
subtracting the actual end-of-pipe pounds of nitrogen discharged from the
“baseline” loading established in the TMDL for Long Island Sound (NCAB
2003, p. 8). The cost of a credit represents “the cost of the removal of an
equivalent pound of nitrogen per day at each treatment facility” (Moore 1998,
p. 7). Each year, the CTDEP audits the performance of plants operating for the
full calendar year (January 1 to December 31) to establish the value of
nitrogen credits, taking into consideration increased capital costs of nitrogen
removal as well as added operational and maintenance costs of reduction
methods. At the end of March each year, the CTDEP determines the total
number of credits to be bought and sold, publishes the annual value of
nitrogen credits, and notifies each plant of its nitrogen credit balance. Plants
have until the end of July to purchase credits from the CTDEP to meet their
discharge limit. By the middle of August, the CTDEP must purchase all
available credits (CGA 2001a)

. Trading ratios and other mechanisms to deal with uncertainty

The CTDEP adjusts nitrogen credits using an "equivalency factor” to account
for the locations of treatment plants and their varied impact on the Long
Island Sound. The equivalency factor makes nitrogen reductions closer to
hypoxic zones more valuable than reductions occurring further from these
zones, encouraging plants with more detrimental discharges to remove
nitrogen beyond their permit requirement and sell the credits (CGA 2001b).
While nitrogen credit exchange can help the 79 dischargers in Connecticut’s
portion of the watershed meet their collective limit, trading cannot be used to
meet any local river or harbor water quality requirements or nitrogen limits
(Moore 1998, p. 6). Discharge limits under the General Permit are “set with
the objective of balancing credits sold and purchased to prevent a large deficit
or surplus of credits in any year” (USEPA 2003b, p. 2). New information on
annual performance can be incorporated to better adjust the permits and
achieve a more effective balance of credits. To ensure compliance with the
TMDL, the General Permit establishes annual limits on each plant well below
TMDL requirements and reduces the limits each year (USEPA 2003b, p. 2).
Also, the State reserves the right to revoke a point source’s authorization
under the General Permit or “modify it to establish any appropriate conditions,
schedules of compliance, or other provisions which may be necessary to
protect human health or the environment or to implement the 15 year TMDL”
(CTDEP 2002, p. 9)

Liability/penalties for noncompliance

The CTDEP is authorized to conduct compliance audits of the annual
operating data for plants participation in the program. Any plant that fails to
meet its individual waste load allocations and does not purchase the
appropriate amount of credits is subject to existing statutory water pollution
control enforcement provisions (CGA 2001b). Within five days of learning of
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10.

11.

12.

a violation under the General Permit, a point source must determine the cause
of this violation; it must institute plans to correct it, mitigate its effects, and
prevent further forms of it. The permittee is also required to report the
violation and subsequent corrective action to the State (CTDEP 2002, p. 7)

Approval process

Because the 79 treatment plants in Connecticut’s portion of the watershed are
all subject to the Nitrogen Exchange Program, they do not have to undertake
any additional application process to complete a trade besides the procedures
required under the General Permit. If their annual audit indicates that they
have exceeded their allocation, they are expected to purchase sufficient credits
from the state to account for the difference between their actual discharge and
their permitted discharge. Treatment plants make these purchases by certified
bank check or money order to the Nitrogen Credit Exchange Program; they
must do so in July, after being an issued an invoice by the state at the end of
March (CGA 2001a). For those plants that reduce more nitrogen than
required by their permit, the state approves funds for the purchasing of excess
credits and issues the respective municipalities checks in mid-August.

Ex post verification/auditing

Since 2002, treatment plants have been required to monitor flow and total
nitrogen, reporting to the state on a monthly basis. All treatment facilities
must monitor daily flow continuously to calculate their average daily flow
volume. Depending on the facility’s flow rate, it must monitor the final
effluent either once (if its flow rate is less than 10,000,000 gallons per day) or
twice per week (if its flow rate greater or equal to 10,000,000 gallons per day)
(CTDEP 2002, p. 6). Each month, municipalities must enter the results of
analyses for the total nitrogen and the average daily flow volume of the
effluent on Monthly Operating Reports and Nitrogen Analysis Reports, which
they present to the CTDEP (CTDEP 2002, p. 7). Plants are also subject to
annual inspections. The CTDEP inspects each of the 79 municipal facilities
regulated under the General Permit at least once during each year of the
program, evaluating all aspects of the facility’s operation and monitoring
procedures (NCAB 2003, p.10)

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

The CTDEP funds the most cost-effective, or lowest cost per pound,
construction of nitrogen treatment facilities in priority process, according the
financing procedures of the Clean Water Fund, (Moore 1998, p. 6). When
federal funds are awarded, “distressed communities receive priority” (NCAB
2003, p. 12). The NCAB conducts “technical assistance outreach projects and
presentations” to assist communities in “operating their treatment facilities to
remove nitrogen more efficiently” (NCAB 2003, p. 9)
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13. Market structure (bilateral, clearinghouse, third party brokers)

Connecticut’s nitrogen trading program at Long Island Sound represents a
prototypical clearinghouse. The equivalency factor converts nitrogen
reductions from point sources throughout the watershed into uniform credits,
and the NCAB assigns a single dollar value to these credits through careful
analysis of typical reduction costs. This state-controlled system involves
numerous checks and balances that encourages confidence in the trades
among stakeholders and reinforces the efficacy of the program. The
clearinghouse framework has eased concerns that more financially distressed
towns would end up sending money to wealthier communities in the
southwest corner of the state, where most of the initial upgrades to facilities
were feasible. Towns feel more comfortable with a central credit exchange
than bilateral trades because they feel like they are paying for the true value of
credits rather than just subsidizing the wealthy towns (Gary Johnson, CTDEP,
personal communication, 2003).

14. Types of trades allowed

While the program has emphasized point-point trades since the onset, it is
flexible enough to allow for trading with nonpoint sources. Because nonpoint
source controls in the Long Island Sound have proven to be much more costly
than point source controls and point sources dominate the nitrogen load, the
CTDEP has suggested that “the purchase of point source credits to offset
nonpoint reductions requirements” could help cut the costs of managing
nitrogen (CTDEP 2001, p. 2). Managers of the Long Island Sound currently
consider the inclusion of credits from nonpoint sources unlikely, given the
high cost of removing nitrogen from these sources, the limited force of the
regulations they face, and the impracticality of monitoring their reductions.
Applying trading ratios would address the uncertainty of measurement, but it
would also increase the incremental cost of managing nonpoint source
pollution, thereby reducing the appeal of point-nonpoint trades. Thus,
although trading with nonpoint sources may be technically permitted in the
Long Island Sound, specific ground rules and actual incentives are lacking
(Paul Stacey, CTDEP, personal communication, 2004).

The authors of the trading program recognize that protecting the Sound from
severe hypoxia calls for continuous standards on nitrogen control, year after
year. For this reason, the CTDP does not allow nitrogen reductions achieved
at an individual source to be saved for use or sale beyond a 12-month period.
The absence of a year-to-year banking provision in the trading program
ensures that the 12-month average discharge remains below nitrogen
reduction targets (CTDEP 2001, p. 2).

C. Outcomes
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15.

16.

Types and volume of trades that have occurred

Given audited monitoring data for the period January through December
2002, the first year of the trading program, the NCAB notified 38
municipalities at the end of March 2003 that they would have to purchase a
total of $1.32 million worth of credits in order to remain in compliance with
the General Permit. During the same period, 41 treatment plants were able to
reduce more nitrogen than their permit stipulated, allowing them to sell a total
of $2.76 million worth of credits. The exchange left the State of Connecticut
with excess credits amounting to $1.44 million, which it purchased through
the Clean Water Fund. These dollar amounts are based on the credit price of
$1.65 that the NCAB calculated from nitrogen removal costs at 24 sewage
treatment plants (CTDEP 2003b, p. 4). The Board reported that all 79
municipalities regulated under the General Permit cooperated fully in
implementing the Nitrogen Credit Exchange program in 2002 (NCAB 2003,

p. 4).

At the end of March 2004, the State of Connecticut accepted the NCAB’s
recommendation to set the cost of a credit at $2.14 for the trading program’s
second year. This value results from the division of $5,869,569 —the
combined capital, operation and maintenance costs at the 25 facilities with
nitrogen removal projects financed by the Clean Water Fund during this
period—Dby 2,742,081 pounds of equalized nitrogen removed. This higher
price relative to the 2002 credit value is attributable in part to differences in
weather between first to second years of trading. Compared to the colder
conditions in 2003, a mild winter and above average heat in the summer and
fall of 2002 favored the biological nitrogen removal activity at treatment
plants. Moreover, wetter conditions in 2003 caused greater flows at the plants,
placing strain on their treatment capacity. The higher credit price in 2003 also
reflects normal increases in capital costs, as well as the costs of operation and
maintenance. Between January and December 2003, 40 municipalities
exceeded their nitrogen discharge allocation and 39 municipalities reduced
more nitrogen than required by their permits. Given the $2.15 credit price,
municipalities seeking to increase their allocations by buying credits owe a
total of $2.12 million and municipalities able to sell credits expect a total of
$2.43 in compensation for their reductions. The State will purchase the
remaining $312,000 worth of credits using the Clean Water Fund (Gary
Johnson, CTDEP, personal communication, 2004).

Administrative costs

The trading program at Long Island Sound has carried out two years of credit
exchange with relatively limited financial resources, besides the state and
federal funds used to implement nitrogen removal projects. The CTDEP
currently employs between four and five individuals to work on the Nitrogen
Credit Exchange, the equivalent of two full-time employees (Gary Johnson,
CTDEP, personal communication, 2004). All members of the Nitrogen Credit
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17.

18.

19.

20.

21.

Advisory Board complete their work for the program without monetary
compensation.

Transaction costs

The CTDEP does not collect a transaction fee for credit sales. Although early
drafts of the legislation authorized the CTDEP to collect such a fee, this
provision was excluded from the final bill. The bill did allow the use of state
clean water funds to support the program if needed (Gary Johnson, CTDEP,
personal communication, 2004).

Cost savings

The CTDEP estimates that reaching the 15-year nitrogen reduction goal
without trading would cost approximately $1 billion, and that trading will save
20% of that cost over those 15 years, or approximately $200 million (Gary
Johnson, CTDEP, personal communication, 2004).

Program goals achieved

In April 2003, the EPA described Connecticut’s Long Island Sound trading
program as a “national model of holistic planning based on sound science,
watershed permitting of multiple dischargers, and the use of water quality
trading to achieve necessary nitrogen reductions at lower cost” (USEPA
2003a). The State expects to be well ahead of the reduction targets established
in the TMDL for nitrogen. When the TMDL is fully implemented, established
criteria for dissolved oxygen can be achieved (Paul Stacey, CTDEP, personal
communication, 2004).

Program obstacles

Upgrades to municipal treatment plants require stable, multi-year funding.
The single most critical factor to the continued progress of the program is the
continued availability of Clean Water Fund to support the infrastructure of
nitrogen removal (NCAB 2003, p. 4). In September 2003, the NCAB reported
that “the projected demand for Clean Water Fund financing to support
construction projects is more than twice the amount projected to be available”
(NCAB 2003, p. 11).

NPS involvement and incentives to engage in trading.

Because point sources dominate the nitrogen load to the Sound and since
accurate, affordable, and enforceable methods for controlling nonpoint
sources are currently lacking, the program does not rely on nonpoint source
reductions. Still, the potential remains to accommodate nonpoint source
trading, especially as the cost of reducing nitrogen from point sources
increases. The cost of a point source credit been estimated to range from just
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over $1.50 per pound in the first year to “$29.84 per pound at the point when
the nitrogen reduction goal of 58.5% total reduction to the Sound is achieved”
(Moore 1998, p. 7)

22. Other
Program information/References

Websites:
CTDEP, Nitrogen Control Program for Long Island Sound
http://www.dep.state.ct.us/wtr/lis/nitrocntr/nitoindex.htm

Contacts:

Paul E. Stacey, Long Island Sound Study Coordinator, CTDEP, Water
Management Bureau, 79 Elm St., Hartford, CT 06106, (860) 424-
3728, paul.stacey@po.state.ct.us

Gary Johnson, Senior Environmental Engineer, CTDEP, Water Management
Bureau, 79 Elm St., Hartford, CT 06106, (860) 424-3754,
gary.johnson@po.state.ct.us

Written program information:

Connecticut Department of Environmental Protection (CTDEP). (2004).
“Connecticut’s Clean Water Fund.” Retrieved May 27, 2004 from
http://dep.state.ct.us/wtr/cwa/cwfund.htm

--------- (2003a). "Connecticut's Nitrogen Control Program: General Permit for
Nitrogen Discharges and Nitrogen Credit Exchange Program.”
February 2003. Retrieved May 27, 2004 from
www.envtn.org/docs/ct_fact_sheet.PDF

--------- (2003b). "Long Island Sound Benefits from Nitrogen Credit
Exchange.” Managing Environmental Compliance in Connecticut.
November 2003. Issue 4. Retrieved May 27, 2004 from
http://dep.state.ct.us/enf/newsletter/envcompliance.htm

--------- (2003c). Lt. Governer Jodi Rell. "L. Governor Rell Marks the Success
of Connecticut's Innovative Nitrogen Trading Program” October 24,
2003. Retrieved May 27, 2004 from
http://dep.state.ct.us/whatshap/press/2003/cr1024a.htm

--------- (2002). Bureau of Water Management Permitting, Enforcement &
Remediation Division. General Permit for Nitrogen Discharges.
Issuance Date: January 2, 2002. Retrieved May 28, 2004,
http://www.dep.state.ct.us/pao/download.htm#WaterGP

--------- (2001). "Connecticut's Nitrogen Control Program: Facilitating
Hypoxia Control in Long Island Sound through a Nitrogen Credit
Exchange Program.” April 2001. Retrieved May 27, 2004 from
dep.state.ct.us/wtr/lis/nitrocntr/nitrcrdt.pdf

--------- (2000). "A Total Maximum Daily Load Analysis to Achieve Water
Quality Standards for Dissolved Oxygen in Long Island Sound."
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December 2000. Retrieved May 27, 2004 from
www.epa.gov/region01/eco/lis/assets/pdfs/Tmdl.pdf

Connecticut General Assembly (CGA) (2001a). Public Act 01-180. An Act
Concerning Nitrogen Reduction in Long Island Sound. Retrieved May
27, 2004 from http://www.cga.state.ct.us/2001/act/Pa/2001PA-00180-
ROOSB-01012-PA.htm

-------- (2001b)." OLR Bill Analysis: An Act Concerning Nitrogen Reduction
in Long Island Sound."” Retrieved May 27, 2004 from
http://www.cga.state.ct.us/olr/ba2001/1012.htm.

Report of the Nitrogen Credit Advisory Board to the Joint Standing
Environment Committee of the General Assembly;
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Current Trading Programs.” Environ Engg and Policy 2 (2001): 161-
70.

Moore, Robert. “Long Island Sound Watershed-Based Trading Demonstration
Project.” October 4, 1998
http://www.envtn.org/programs/longisld.htm

Nitrogen Credit Advisory Board (NCAB). (2002). Report to the Joint
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Concerning the Nitrogen Credit Exchange Program. November 27,
2002. Retrieved May 27, 2004 from
http://www.envtn.org/docs/long_island_N_act.PDFB.
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2003 Retrieved May 27, 2004 from
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Peterson, Greg. "Trading Water Pollution.” Geotimes. March 2003. Retrieved
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United States Environmental Protection Agency (USEPA). (2003a). Office of
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--------- (2003Db). "Watershed-Based Permitting Case Study: Final Permit.
General Permit for Nitrogen Discharges." December 2003 update.
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Tampa Bay Estuary Program (FL)

A. Program Background
1. Program description

The Tampa Bay National Estuary Program (TBNEP) was initiated in 1991 to
protect the health of the Bay (Nanette Holland, personal communication, May
10, 2004). In the spring of 1997, after gaining approval from the EPA and
community partners, the Tampa Bay Management Plan was approved and the
program’s name changed to the Tampa Bay Estuary Program (TBEP)
(Nanette Holland, personal communication, May 10, 2004).

The Tampa Bay Estuary Program (TBEP) takes an interdependent ecosystem
approach to solving regional environmental issues by bringing all stakeholders
together. The emphasis of this program is unique in that it is not driven solely
by government policies and regulations, but rather by what studies have
shown is best for the health of the bay, and the concern of local residents over
the health of the bay. This makes for a unique situation in which “trading”
does not actually occur, but group consultation and decision-making are used
as alternative approaches to determine how certain sources should reduce their
discharge.

Although trading does not occur, it is believed that the interdependent
ecosystem perspective taken by the program leads to similar results. In
particular, participants work together to keep nitrogen levels beneath an
established threshold by instituting reduction programs and adopting other
individual measures. This program is based on the premise that all
stakeholders should work together to do what is best for the Bay. In defining
“what is best for the Bay,” the TBEP has established and allocated nitrogen
loading goals for the Bay to encourage seagrass recovery (TBNEP 1996). In
1996 local government and agency partners in the NEP agreed to maintain
nitrogen loading at existing levels (using 1992-1994 average) (TBNEP 1996).
However it is expected that local governments and agencies will actually have
to reduce their nitrogen reduction quota by about 7% by 2010 to offset
anticipated population growth (TBNEP 1996). Each city and participating
agency has been assigned a nitrogen release quota to meet this reduction goal
through individual local government action plans (TBNMC 1998). These
quotas are flexible and allow reductions to be credited to future years, and to
be achieved through a selection of projects.

Governments and other polluters have an incentive to participate in nitrogen
reduction through the TBEP because through participation these entities are
granted regulatory flexibility by regulatory agencies (Nanette Holland,
personal communication, May 10, 2004). All participation is voluntary, but as
long as overall nitrogen reduction goals are being met, the participation of
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these Bay area polluters in the TBEP will take the place of a more formal
TDML (Nanette Holland, personal communication, May 10, 2004).

Originally local governments agreed to reduce nitrogen emissions by 6 tons
per year (from sources including stormwater runoff and discharges from
municipal sources), while the Nitrogen Management Consortium (made up of
industries, local governments and regulatory agencies) pledged to reduce
nitrogen pollution by 11 tons (from atmospheric deposition, industrial point
sources, fertilizer shipping and handling, and intensive agriculture) (TBNEP
1996).

The Nitrogen Management Consortium members have calculated existing
nitrogen pollution, as well as planned reductions that will occur from specific
projects. These pollution loads are outlined in Tampa Bay Nitrogen
Management Consortium (1998). The group then calculated each
participant’s contribution to nitrogen cleanup based on the participants current
system of nitrogen reduction and is working on deciding the most efficient
reduction strategies for the future.

The Tampa Bay Nitrogen Management Consortium (TBNMC) has also been
established with the specific goal of nitrogen pollution reduction. Its purpose
is to “work with nongovernmental point and nonpoint polluters to reduce the
56 tons of nitrogen to 11 tons of nitrogen that currently comes from
atmospheric deposition , industrial point sources, fertilizer shipping and
handling, and intensive agriculture” (TBNMC 1998). A flexible and holistic
approach has been taken by the TBNMC whereby members work together to
identify the most cost effective ways of reducing nitrogen pollution and
equitably distributing the costs through a credit program among its members
(TBNMC 1998). The goal is to have all nitrogen reduction projects identified
and completed by 2005 (TBNMC 1998). If the projects that have been
proposed and those that actually have begun, are not enough, the consortium
will identify the most cost effective projects that should then be undertaken to
achieve the goal.

2. Program motivation
The Clean Water Act of 1972 first alerted the public about potential nitrogen
problems in the Bay. Nitrogen was the main nutrient targeted in the 70’s
because it was leading to eutrophication and algal growth. This growth was
clouding the water of the bay and cutting off light to seagrass, which in turn
negatively affected fish habitats (TBNEP 1996).

3. Pollutant being traded
Nitrogen is the focus of the TBEP, but no pollutant is actually traded.

4. Size of program
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The TBEP territory covers an area of approximately 2,200 square miles in
Hillsborough, Pinellas, and Manatee counties, which combined has a
population of 2.5 million people and three seaports (TBNEP 1996; Nanette
Holland, personal communication, May 10, 2004). The estuary itself covers
almost 400 square miles (TBNEP 1996).

Potential trading parties: none
Stakeholders/participants

« Partners in the Estuary Program: Hillsborough, Pinellas and Manatee
counties; the cities of Tampa, St. Petersburg and Clearwater; the
Southwest Florida Water Management District; Florida Department of
Environmental Protection; and the U.S. Environmental Protection Agency

. U.S. Environmental Protection Agency (USEPA): oversees the Tampa
Bay Estuary Program along with 27 other estuary programs, which were
all instituted under the Clean Water Act.

. Tampa Bay Regional Planning Council: supports the Estuary Program at a
local level

. Tampa Bay Nitrogen Management Consortium (TBNMC): The TBNMC
is a unique public and private partnership between major industries,
including utilities, agriculture and fertilizer manufactures, and local
governments, which works to meet specific nitrogen reduction goals
(Nanette Holland, personal communication, May 10, 2004).

. Agency on Bay Management (ABM): ABM is the natural resources
committee of the Tampa Bay Regional Planning Council and works
closely with the TBEP. The association represents interests of recreational
and commercial fisheries, industrial, academic, and scientific sectors, and
local, state and regional governments.

« Southwest Florida Water Management District (SWFWMD) and its
Surface Water Improvement and Management Program (SWIM): integral
in implementing the Bay plan

« Hillsborough County Environmental Protection Commission: played
active role in water quality monitoring, leading to a database for tracking
improvements.

« The TBEP has a community advisory committee comprised of interested
citizens who offer advice on potential educational outreach programs
(Nanette Holland, personal communication, May 10, 2004).

Regulatory drivers

The Clean Water Act initially drew attention to the nitrogen pollution problem
of the Bay, but the TBEP goes beyond the standards of specific legislation.
However, there are regulations within the documents of the TBEP that
members have agreed to. In particular, each participating local and
government agency was required to develop its own action plan to reduce
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nitrogen and help meet the goals for the Bay, which was submitted to TBEP’s
Management and Policy Committee. These action plans are critical because
portions of these plans are later incorporated into regulatory permits (TBNEP
1996).

The Clean Air Act Amendments of 1990 require reductions in NOy from coal-
fired power plants nationwide. Tampa Electric Company actually reduced
emissions before the 2000 deadline to meet requirements and help with
nitrogen reduction under the TBEP (TBNMC 1998).

D. Trade Structure

7.

10.

11.

Determination of credit

N/A

Trading ratios and other mechanisms to deal with uncertainty
N/A

Liability/penalties for noncompliance

N/A

Approval process

N/A

Ex post verification/auditing

Several local governments and agencies work together to monitor the region
with an emphasis on health and diversity of bay habitats rather than the
traditional laboratory standards. In particular, a Regional Ambient
Monitoring Program (RAMP) exists through which all the agencies test the
samples in their own laboratories and subsequently reconvene to evaluate the
results on total nitrogen, nitrate, nitrite, ammonia, turbidity, and other factors
(Pribble et al 2002).

The TBEP will revisit the nitrogen goal and the associated management
strategies every five years, or as often as new information comes up (TBEP
1996). In addition, an annual progress report for the TREP Management and
Policy Boards and local community will be released that compares the current
situation to the goals outlined in TBNMC 1998. Finally, a biannual report on
bay monitoring will be prepared for bay managers (TBNMC 1998).
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12. Mechanisms for trade identification and communication (education and

13.

outreach, third party facilitation, embedded ties)
N/A
Market structure (bilateral, clearinghouse, third party brokers)

N/A

14. Types of trades allowed

15.

16.

17.

18.

19.

N/A

. Outcomes

Types and volume of trades that have occurred

No trades have occurred, and there is no infrastructure in place to permit
trading in the future.

Administrative costs
N/A

Transaction costs
N/A

Cost savings

Preliminary analyses suggest that the cost to meet certain water quality goals
for Tampa Bay will be relatively minimal over the plan’s lifetime (see
Implementation & Financing chapter of TBNEP 1996). For example, local
communities and industries will need to reduce future nitrogen loadings to the
Bay by about 17 tons (or about one-half percent of the total load) per year to
maintain water quality levels and provide for continued seagrass recovery.
The cost of achieving this goal is estimated to be an additional $2 to $4
million per year over current expenditures, or about $2 per bay area resident
(TBNEP 1996).

Program goals achieved
In 2000, all government stakeholders updated their action plans for nitrogen
removal projects, which became an amendment to the Consortium Action

Plan (Holly Greening, personal communication, May 3, 2004). These planned
reductions will be compared to actual reductions in the future.
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Chlorophyll a concentrations are measured yearly to keep track of nitrogen
loading (Holly Greening, personal communication, May 3, 2004). A
“decision matrix” has been developed through which chlorophyll a
concentrations and light attenuation are tracked and assessed (Poe et al 2004).
In 2000, 2001 and 2002 chlorophyll a targets for all four Bay segments were
met, and three of the four targets were met in 2003 (Poe et al 2004). This
indicates that nitrogen loading maintenance is on track (Holly Greening,
personal communication, May 3, 2004).

In 2003, the TBEP initiated development of a computerized database to track
nitrogen reduction projects that are either planned, or have been undertaken by
the various stakeholders (Holly Greening, personal communication, May 3,
2004). Once this database is complete and up-to-date, load goals and actual
reductions will be easier to track (Holly Greening, personal communication,
May 3, 2004). The next full loading estimate, undertaken every five years and
include TN, TP, and TSS, will be available in August 2004 (Holly Greening,
personal communication, May 3, 2004).

20. Program obstacles
N/A
21. NPS involvement and incentives to engage in trading.
Nonpoint sources are not the focus of the Estuary Program.
22. Other
Program information/References

Websites:
Tampa Bay Estuary Program. http://www.tbep.org/index.html

Contacts:

Nanette Holland, Public Outreach Coordinator, Tampa Bay Estuary Program,
(727) 893-2765

Holly Greening, Senior Scientist, Tampa Bay Estuary Program, (727) 893-
2765

Written program information:

Pribble, R.J., Janicki, A.J., and Greening, H. 2002. Baywide Environmental
Monitoring Report 1983-1998. Tampa Bay Estuary Program, Technical
Report 07-99. Retrieved April 1, 2004 from
http://www.tbeptech.org/TechPubs/FishWild1Page2.html

Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
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Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf

Poe, A., Janicki, A., & Janicki, S. (2004). Technical memorandum: Tracking
chlorophyll-a and light attenuation in Tampa Bay: Application to 2003
data. Tampa Bay Estuary Program.

Tampa Bay National Estuary Program (TBNEP) (1996). Charting the course:
the comprehensive conservation and management plan for Tampa Bay.
Retrieved May 20, 2004 from http://www.tbep.org/pdfs/ctc/ctctoc.html.
Also available from the Tampa Bay Estuary Program on CD-ROM.

Tampa Bay Nitrogen Management Consortium (TBNMC) (1998). Partnership
for progress: Tampa Bay Nitrogen Management Consortium Action
Plan 1995-1999. Available from the Tampa Bay Estuary Program on
CD-ROM

Reviewed by Nanette Holland, Tampa Bay Estuary Program.
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Lower Boise River Effluent Trading Demonstration Project (ID)

A. Program Background
1. Program description

The U.S. Environmental Protection Agency (EPA) and the Idaho Department
of Environmental Quality (DEQ) are designing a phosphorus trading
demonstration project for the Lower Boise River. The trading framework will
be implemented to help achieve the nutrient reduction goals set by the TMDL.
Trading will occur within a watershed-wide, market-based trading system that
will include both point and nonpoint sources.

The EPA began working with Idaho, Oregon, and Washington in 1997 to
examine how trading could reduce the cost of meeting TMDL requirements.
The Lower Boise Effluent Trading Demonstration Project was launched as the
first pilot project. Phase | of the demonstration project, which began in
January, 1998, assessed the market feasibility for phosphorus trading. In
Phase 11, beginning in August, 1998, the project developers began designing
the trading structure and protocols and completed two trading simulations. A
draft framework was completed in December 1999, and the final report was
issued in September 2000 (Ross and Associates 2000).

Within the Lower Boise River’s trading framework, point sources can
purchase credits to comply with the phosphorus limits in the NPDES permit.
Point/nonpoint source trades will generally proceed as follows: First, trading
parties are identified and contract terms are negotiated. The trading parties
sign a contract specifying the amounts of credits to be delivered, the best
management practice (BMP) to be used to generate these credits, payments,
monitoring provisions, and penalties for noncompliance. The nonpoint source
will install the BMP generating the phosphorus reductions and maintain the
BMP according to the standards specified in the list of BMPs approved for the
watershed. Each month, the point source gathers the information from the
nonpoint source to complete the reduction credit certificate and signs it,
attesting that they verified the operation of the BMP themselves. The credits
documented in the certificate are recorded in the Trade Tracking System,
which is a central database that holds credits that can be transferred to other
accounts. The Trade Tracking System will be administered by a new nonprofit
association, The Idaho Clean Water Cooperative. To complete a trade, the
buyer and seller jointly submit an official Trade Notification Form that
transfers these credits to the buyer and gives the DEQ and the EPA
(accompanied by the Soil Conservation Commission) access to the site of the
BMP for the purpose of assessing the regulatory compliance of the NPDES
permit holder (Ross and Associates 2000; Schary and Fisher-Vanden 2004).

Trading was initially expected to commence by the end of 2001

(Environomics 1999). The delay of the Snake River/Hell’s Canyon TMDL,
which is expected to set the nutrient reduction targets for the Lower Boise
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River TMDL, has delayed the implementation of the Lower Boise River
trading framework. The Idaho DEQ submitted the Hell’s Canyon phosphorus
TMDL to the EPA in July, 2003 and approval is anticipated by Fall 2004.

2. Program motivation

Faced with the considerable challenge of developing and then implementing
many TMDLs on a strict court-ordered schedule, Idaho, Oregon, and
Washington joined the U.S. EPA Region 10 in exploring trading as a new
water quality management tool. Trading seemed to offer a flexible and cost-
effective option for achieving the pollutant reduction goals established by a
TMDL (Ross and Associates 2000).

The Lower Boise River TMDL did not establish nutrient reduction targets
independent of Snake River-Hell’s Canyon TMDL because the Lower Boise
itself is not visibly impaired by nuisance aquatic growth. In anticipation of
basin-wide nutrient reduction goals set by the Snake River TMDL, however,
the Lower Boise River TMDL called for no net increase of total phosphorus
as an interim measure (Lower Boise River TMDL 1998). The Lower Boise
River is the greatest contributor of phosphorus to the Brownlee Reservoir (via
the Snake River), which suffers from excess nutrient loading and nuisance
aquatic growth. The TMDL for the Hell’s Canyon reach of the Snake River is
expected to establish significant nutrient reduction goals for the Lower Boise
(Schary and Fisher-Vanden 2004).

3. Pollutant being traded
Phosphorus

4. Size of program
The Lower Boise River watershed drains 1290 square miles. The trading
program extends over approximately 64 miles, from Lucky Peak Dam to the
mouth of the Boise River at the Snake River (Ross and Associates 2000).
Potential trading parties within this area include seven POTWs, three

industrial dishchargers, and eight irrigation districts (Environomics 1999).

Potential trading parties: NPDES permit holders (wastewater treatment plants,
industrial dischargers); farmers; irrigation districts

5. Stakeholders/participants
« Idaho Department of Environmental Quality (DEQ)—prepares a TMDL
and implementation plan, and develops trading ratios.

« U.S. EPA Region 10—issues NPDES permits for Idaho and approves
TMDLs.

98



« Idaho Soil Conservation Commission (ISCC) — created the list of
approved BMPs, effectiveness calculations, and uncertainty discounts.
(ISCC 2002).

« Ross and Associates Environmental Consulting, Ltd. — consultant and
facilitator for development of the trading framework, under contract to the
EPA and DEQ.

« Idaho Clean Water Cooperative (ICWC)- a newly created non-profit
entity that will be responsible for administering the Trade Tracking
System

« Natural Resources Conservation Service (NRCS)

« Agricultural stakeholders: Idaho Water Users Association, Idaho Farm
Bureau, Pioneer Irrigation District, Payette River Water Master, Ada and
Canyon Soil Conservation Districts (SCD)

« Industrial stakeholders: Micron, Simplot, Idaho Power Company

« Environmental stakeholders: Idaho Rivers United

« Municipal governments: Association of Idaho Cities, Cities of Boise,
Meridian, Nampa, Middletown, Star, Notus, and Parma.

« U.S. Bureau of Reclamation (USBR) — operator of Lucky Peak Dam
which provides water to the irrigation districts.

« Southwest Idaho Resource Conservation and Development Council
(SWIRCD)—nonprofit established by the NRCS and assists in the
development of the ICWC.

« American Wetlands—private, for-profit entity that constructs wetlands.

. Boise State University Environmental Finance Center—funded by grants
to assist municipal governments with environmental issues.

6. Regulatory drivers

Trading will occur within the framework of a TMDL since no phosphorus
limits are specified in the permits currently. The regulatory driver in the short
term is likely to be a No Net Increase policy for total phosphorus, established
in the Lower Boise River TMDL. The regulatory drivers in the longer term
are likely to be TMDLs for the Lower Boise River and Snake River/Hell’s
Canyon (Ross and Associates 2000). The proposed draft TMDL for Snake
River could require up to a 80% reduction in phosphorus loads for the Lower
Boise River (Claire Schary, personal communication, May 24, 2004).

The broader regulatory context for water quality trading has been established
by the U.S. EPA’s Final Water Quality Trading Policy, finalized in January
2003, and the ldaho DEQ’s Pollutant Trading Guidance, drafted in November
2003 and being revised based on public comment. Idaho is not a delegated
state for NPDES permits, so the U.S. EPA is responsible for issuing NPDES
permits in Idaho.

B. Trade Structure
7. Determination of credit

99



The Idaho Soil Conservation Commission (ISCC) created a list of surface
irrigated cropland best management practices (BMPs) that are approved for
generating credits (ISCC 2002). BMPs eligible for trading include sediment
basins, filter strips, efficient irrigation systems, constructed wetlands, and crop
sequencing.

Preference is given to measurable reductions, but the ISCC report includes a
formula for estimating phosphorus reductions and acknowledges that direct
measurement on a field scale BMP would not provide a reduction amount that
can take the baseline year runoff into account. Therefore, measurement
methods are only allowed for watershed scale BMPs. Each approved BMP is
assigned an effectiveness ratio and an uncertainty discount. The uncertainty
discount is eliminated if the farmer follows a certified nutrient management
plan.

Phosphorus loading reductions for a nonpoint source seller are calculated by
first multiplying the nonpoint source’s baseline load (estimated using the
Surface Irrigation Soil Loss (SISL) model applying a conversion factor of 2
Ibs phosphorus per ton of soil loss) by a “water quality contribution
percentage’ that represents the individual nonpoint source’s share of the
reduction amount needed to achieve the load allocation assigned in the
TMDL. This ‘water quality contribution’ represents the amount of reductions
the nonpoint source must exceed to generate credits to sell. The amount of
reductions created by a BMP is estimated by multiplying the nonpoint
source’s baseline load by a BMP effectiveness ratio. The number of credits
that can be sold is calculated as the difference between the amount of
reductions generated by the BMP and the “water quality contribution’
reduction amount. These remaining reductions are multiplied by three ratios
to determine the number of tradable credits: 1. a “river location ratio” to
calculate credits in “Parma pounds” (Parma is the small town near the mouth
of the Boise River where the TMDL’s reduction target is measured; this
conversion reflects how phosphorus reductions throughout the watershed will
have differential impacts on the water quality at Parma); 2. a “drainage
delivery ratio” to account for transmission losses within a drainage channel;
and 3. a “site location factor” to account for transmission losses between
cropland and drainage channels (Claire Schary, personal communication, May
24, 2004).

Approved BMPs, effectiveness and uncertainty ratios, SISL estimates, and
ratios for river location, site location, and drainage delivery are listed in ISSC
(2002). The report also contains an example of how tradable credits are
calculated.

Point sources’ initial permit limits (which can be adjusted through trades) are
established by the Waste Load Allocations (WLA) in their NPDES permit.
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8. Trading ratios and other mechanisms to deal with uncertainty

As detailed above in “How credits are determined,” the formula for credits
includes an uncertainty discount. Additional trading ratios reflect river
location, site location, and drainage delivery (ISCC 2002). The approval
process is also intended to reduce uncertainty, since Reduction Credit
Certificates are submitted at the end of each month to document that the
reduction has already taken place.

9. Liability/penalties for noncompliance

The State will ultimately hold the point source liable for securing sufficient
credits, but the trading parties sign a private contract that includes the amount
of credits in Parma pounds, a description of the practices that will generate
credits, monitoring requirements and assignment of responsibility, payment
terms, and penalties for failure to deliver credits (Ross and Associates 2000).

10. Approval process

A Reduction Credit Certificate, signed by the point source purchasing the
credit and containing information provided by the nonpoint source, is
submitted every month to the ICWC. The credits are entered into the Trade
Tracking System and the credits are placed into the nonpoint source’s account.
The buyer and seller subsequently sign and submit an official Trade
Notification Form that specifies the amount, effective date, and duration of a
trade which then transfers the credits to the point source’s account at the end
of each month (Ross and Associates 2000).

Since trading is broadly authorized by the rule, trades do not need to be
individually approved by regulators. The ICWC reviews the forms for
completeness before submitting the information into the Trade Tracking
System. The point source is responsible for evaluating nonpoint source
credits, although the Trade Notification Form also authorizes the IDEQ and
the EPA (when accompanied by the ISCC) to inspect the BMP to evaluate
compliance (Ross and Associates 2000).

The point source’s Discharge Monitoring Report (DMR) is due 45 days after
the end of the month that it covers. This allows time to verify nonpoint source
reductions and submit the necessary forms for a trade (Schary and Fisher-
Vanden 2004). The DMR worksheet indicates how the point source’s initial
limit and subsequent trades establish a new limit that is equal to or greater
than its actual reported discharge for that month. A Trade Summary Report
from the Trade Trading System must accompany the DMR. (Claire Schary,
personal communication, May 24, 2004).

11. Ex post verification/auditing.
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12.

13.

14.

Trades can be audited through the existing verification and inspection process
for NPDES permittees (Ross and Associates 2000). Point sources must
submit a monthly Discharge Monitoring Report, and purchased credits will be
checked against these discharge reports in audits of NPDES permits.

For measurable nonpoint reductions, water quality monitoring of inflow and
outflow verifies the exact amount of reduction. For calculated nonpoint
sources reductions, BMP installation is monitored by the point source prior to
the creation of credit, and maintenance inspections are conducted by the point
source to document monthly credits (Ross and Associates 2000). Nonpoint
source projects are inspected by the point source at least once a year after
installation and before seasonal operation. A schedule of inspections is
contained in ISCC (2002).

Mechanisms for trade identification and communication (education and
outreach, third party facilitation, embedded ties)

The trading framework does not define how buyers and sellers must identify
trades. Buyers can contact sellers directly (as in education and outreach) or
through a third party broker or cooperative, should one develop. The ISCC
will play an important role in identifying trading opportunities and can market
trading along with their cost share programs (Claire Schary, personal
communication, May 24, 2004).

Farmers are not recruited through cost-share, but neither are they disqualified
for receiving cost-share funds. The “voluntary water quality contribution”
represents the individual nonpoint source’s share of the reduction amount
needed to achieve the load allocation assigned in the TMDL. This satisfies
the expectation that reductions from farmers need to be “surplus” to the
reductions implied by the TMDL as part of the load allocation.

Market structure (bilateral, clearinghouse, third party brokers)

Bilateral. Buyers and sellers are expected to sign long-term private contracts
for credit delivery, although there may be opportunities to purchase credits in
the open market (Schary and Fisher-Vanden 2004). A new non-profit group,
the Idaho Clean Water Cooperative, will be responsible for administering the
Trade Tracking System (Schary and Fisher-Vanden 2004), but this is a trade
registry and auditing system rather than a clearinghouse.

Types of trades allowed
Point/point and point/nonpoint. Credits are generated and used on a monthly
basis. Nonpoint source credits are created at the end of the month, and point

sources must use those credits to offset nutrient loading during the same
month. (Ross and Associates 2000).
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C. Outcomes

15.

16.

17.

18.

19.

20.

Types and volume of trades that have occurred

None. Trading is being delayed by the EPA approval of the Snake
River/Hell’s River TMDL, which will set the reduction target for the Lower
Boise River phosphorus TMDL.

Administrative costs

Administrative costs should be very low since the onus for identifying and
evaluating trading opportunities is on the point sources. The regulator’s time
has been spent on defining the trading conditions rather than individually
brokering or evaluating trades (Schary and Fisher-Vanden 2004)

Transaction costs

The BMP list provides one strategy for reducing transaction costs, but
transaction costs could vary greatly depending on the mechanisms used to
identify trades and communicate with trading partners.

Cost savings

Environomics (1999) estimated a cost savings potential of $10-158/1b of
phosphorus reduced, based on 80% phosphorus reduction estimates of $12-
178/1b for point sources and $2-20/Ib for nonpoint sources. Ross and
Associates (2000) similarly estimated that phosphorus reductions at
wastewater treatment plants ranged from $5 to more than $200/Ib, while
reductions through BMPs cost only $5-50/1b.

Program goals achieved

The goals for the Demonstration Project were to “create a proposed trading
program that is environmentally and legally sound; work within existing
regulatory programs; allow trades to occur in a dynamic, market-based
manner; and that is grounded in environmentally protective requirements”
(Ross and Associates 2000: ii). The participants have succeeded in
developing a trading framework within these parameters, but the trading
program has yet to be implemented due to the delay of the Snake River/Hell’s
Canyon TMDL and subsequently the Lower Boise River TMDL.

Program obstacles
The delay associated with TMDL approval has been the most significant
obstacle to trading. The TMDL is needed to establish phosphorus limits in the

NPDES permits. The project team also faced many challenges during the
trading framework development process, from determining the legality of
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trading under a TMDL to negotiating with all stakeholders to ensure that their
needs are met (Environomics 1999).

21. NPS involvement and incentives to engage in trading.

The primary incentive for farmers to participate is that they are partially
compensated financially for BMPs. Gaining farmers’ broad support, however,
could be a challenging process. For example, many farmers were concerned
about losing their water rights and making themselves more vulnerable to
increased regulation (Environomics 1999). Handing the trade administration
over to a nonprofit association was one design choice that may have helped
farmers feel more comfortable with the trading program and ensured that
regulatory liability remained with the point source in any trade transaction
(Claire Schary, personal communication, May 24, 2004).

22. Other
Program information/References

Websites:

Idaho Department of Environmental Quality: Lower Boise Effluent Trading
Demonstration Project.
http://www.deq.state.id.us/water/tmdls/lowerboise_effluent/lowerboiseriver_e
ffluent.ntm

Contacts:

Claire Schary, U.S. Environmental Protection Agency Region 10. (206) 553-
8514

Susan Burke, Idaho Department of Environmental Quality. (208) 373-0574

Written program information:

Environomics (1999). A summary of U.S. effluent trading and offset projects.
A report prepared for Dr. Mahesh Podar, U.S. Environmental Protection
Agency, Office of Water. Retrieved May 7, 2004 from
http://www.epa.gov/owow/watershed/trading/traenvrn.pdf

Idaho Department of Environmental Quality. (2003). Pollutant trading
guidance, November 2003 Draft. Retrieved May 17, 2004 from
http://www.deq.state.id.us/water/wastewater/guidance_pollutant_trading
_Nov03.pdf

------ (2002) 2nd annual status report for the Lower Boise River Effluent
Trading Demonstration Project. Retrieved May 12, 2004 from
http://www.deq.state.id.us/water/tmdls/lowerboise_effluent/Effluent_ AR
_June02.pdf

------ (2001). 1st annual status report for the Lower Boise River 