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INTRODUCTION
Our nation's primary defense against water pollution, the Clean
Water Act ("CWA")' is powerless to stop toxic discharge from abandoned mine sites, and needs to be fortified by a system through which
'volunteers" are rewarded for cleaning up these creek killers. When
water percolates through mine works, it can emerge as toxic runoff
from tailings piles and/or tunnel drainage. This effluent remains unregulated because it either falls under the category of a non-point
source discharge, beyond the regulatory scope of the CWA,2 or no financially solvent owner exists to hold liable under the Comprehensive
Environmental Response,
Compensation,
and Liability Act
("CERCLA"). However, rewarding an entity that cleans up a polluting
* A graduate of the University of Denver College of Law, Randall Cherry also
holds a Masters Degree in Geophysics from the University of Colorado at Boulder. Mr.
Cherry is an Associate with the Denver firm Lowe Mewer, LLC, and practices intellectual property law.
1. Federal Water Pollution Prevention and Control Act [hereinafter Clean Water
Act] 33 U.S.C. § 1251 (1994 & Supp. 1 1995).
2. 33 U.S.C. § 1362(14) (1994) (defining a point source as "any discernible, confined, and discrete conveyance .... ").
3. Comprehensive Environmental Response, Compensation and Liability Act of
1980 [hereinafter CERCLA] § 107(a)(1)(2), 42 U.S.C. § 9607(a)(1)(2) (1994) (defining a liable person as "the owner and operator of ... a facility," or "any person who at
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orphaned mine site with the right to discharge effluent into the water,
a saleable commodity, can encourage clean up where the laws have
failed to protect the water. This is possible by exchanging orphan
mine site clean up with more lenient effluent standards in the form of
tradable credits. By properly controlling the amount of effluent credits earned by a clean up project, water quality will improve with the
added benefit that the efforts and expenditures of private entities will
accomplish this improvement.
This article addresses such efforts to clean up orphaned mine site
water pollution. It first explains the two main sources of pollution discharge from orphan mine sites. Next the solution of effluent trading
is introduced, and then the potential problems of effluent trading and
their potential solutions are analyzed. Some examples of effluent trading programs, and finally, the current status of the partially implemented Clear Creek effluent trading program are examined to illustrate how effluent trading is being conducted on a major Colorado
river.

THE PROBLEM
Orphaned mine sites may have one or two sources of discharge:
tailings piles and mine tunnels. Mine sites typically leave tailings piles
made of material left over from the extraction of ore, which may discharge both dissolved ore and high silt levels . Tailings contain ore at
concentrations too low to remove with economic efficiency. Mining
companies treat the tailings as waste material, dumping the waste in a
location convenient to the mine. Although the ore content is too low
for economic removal, the tailings remain exposed to the elements
and contain enough ore to discourage vegetation growth. Water from
rainstorms, fog, ground water, surface runoff, and other sources percolates through the tailings and, through a process called "leaching," dissolves small amounts of ore into the water. When the water exits the
tailings pile, it flows into nearby streams carrying the dissolved ore with
it. 6 Such effluent discharge also contains high levels of silt because tailings are unconsolidated, unvegetated piles of finely divided earth
which erode quickly as surface water runs over the pile. The surface
runoff flows into streams and causes abnormally high silt loading.
Thus, discharge from orphaned mine site tailings in the Clear Creek
area typically contains heavy metals such as copper and zinc, and has a
high silt content.7 Tailings discharge is seasonal in nature, fluctuating
the time of disposal of any hazardous substance owned or operated any facility at
which such hazardous substances were disposed of ...").
4. ENVIRONMENTAL PROTECTION AGENCY, U.S. DEP'T OF
908-F-95-002, HISTORIC

INTERIOR, PAPER No.

EPA

THE WEST'S Toxic LEGACY: THE CRITICAL
LINE BETWEEN WATER QUALITY AND ABANDONED MINES 1 (1995).
HARDROCK MINING,

5. Id.
6. Id.

7. Memorandum from Katharine Teter, USEPA Orphan Sites Technical/Legal
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with surface water runoff levels, and peaking in the springtime.' The
discharge can also reach high levels during floods due to the increase
in precipitation and running surface water. Examples of tailings pile
discharges in the Clear Creek watershed include the Anchor Mine
which has about 12,000 cubic yards of tailings bisected by a creek, resulting in discharges of high levels of dissolved iron, copper, and silt;
and the Pozo Mine which has about 4,500 cubic yards of tailings that
contribute an estimated 105 tons of silt to the water per year. 9
The second source of mining discharge is tunnel drainage. Subsurface water percolates through the bedrock, seeps into the tunnels,
then flows by gravity through the tunnel system and exits the mine. In
a large mine or when there is significant subsurface water, the discharge rate can be many gallons per minute ("g.p.m."). As with tailings discharge, tunnel discharge will leach ore material from the mine
and into nearby ground water and streams. An example of tunnel discharge in the Clear Creek watershed is the McClelland Mine where the
flow rate is twelve to twenty-three g.p.m. discharging one to three
pounds per day of dissolved metal, mostly zinc. 0
Water pollution from orphaned mine sites is beyond the reach of
the traditional pollution regulation methods for one or both of two
reasons. The CWA was written to regulate point source discharges
which are discharges from a "discernible, confined and discrete conveyance... ,"" such as pipes, ditches, channels, tunnels, conduits, containers, rolling stock, etc. Tailings pile discharge is not a point source
discharge under the statutory definition. A non-point source discharge is typically diffuse discharge that occurs over a large area where
no single outfall can be identified. Some examples include stormwater
runoff from city streets, acid rain, and leachate from mine tailings
piles.
Tunnel drainage, on the other hand, is a point source discharge,
but in the case of an orphan mine regulation under the CWA or
CERCLA is not possible because there remains no financially solvent
responsible party on which to attach liability. Most of the mine sites in
the Clear Creek watershed are mining claims from before the twentieth century which have long since dissolved and the owners (unknown,
untraceable or insolvent) have abandoned the mines.

Working Group, to Holly Fliniau, EPA Region VIII 3-5 (Dec. 15, 1995) (on file with
author).
8. See Elise M. Fulstone, Effluent Trading: Legal Constraints on the Implementation of
Market-Based Effluent Trading Programs Under the Clean Water Act, 1 ENVrL. LAw 459, 472,
(1995).
9. Teter, supra note 7, at 3-5.
10. Id.
11. Clean Water Act § 301(e), 33 U.S. C. § 1311(e) (1994)(noting that "[e]ffluent
limitations... shall be applied to all point sources of discharge of pollutants ... .
12. United States v. Earth Sciences, Inc. 599 F.2d 368, 374 (10' Cir. 1979).
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THE SOLUTION
The CWA achieves its goals 5 primarily by formulating and enforcing performance standards 4 through permits 5 on each entity discharging effluent into surface waters. As additional discharge standards ef-6
fect more businesses, the stringent requirements under the CWA1
have come under criticism as being an inefficient and a sometimes
counterproductive method to improve the environment." For businesses to grow, new businesses to form, and to continue improvements
in environmental cleanup and pollution prevention technologies,
other means must be employed to protect water quality. In the Clear
Creek watershed, the State is considering effluent trading as one type
of compliance method. 8
Discharging effluent is a necessary part of many industries, and can
be considered a commodity in demand; but, the right to discharge can
be a commodity in short supply. With the law of supply and demand
in effect, discharge rights can gain real market value, and where allowed, could be bought and sold by entities. Because clean up of orphaned mine sites cannot be forced on owners by fines or litigation,
the alternative is to make site cleanup attractive to others by rewarding
them with increased discharge rights in the form of tradable effluent
credits.
Effluent trading allows individuals to increase their own discharge,
but still achieves a net reduction of total pollution because the increase in an entity's pollution discharge reduces the discharge of another polluter. For example, suppose X is discharging at the maximum allowable rate under the CWA but wants to increase its
discharge. Effluent trading would allow X to achieve that by either reducing the discharge of another polluter to a specified amount, or by
buying the right from a third party who has reduced the discharge of
another polluter. Simply put, the right to discharge comes in the form
of credits earned by reducing the discharge of another entity. This

13. Clean Water Act § 101, 33 U.S.C. § 1251 (1994) (explaining that the goals of
the statute are to, inter alia, "restore and maintain the chemical, physical and biological

integrity of the Nation's waters.").
14. Id. §§ 301-320, 33 U.S.C. §§ 1311-1330 (1994) (explaining effluent limitations).
15. Id. §§ 401-405, 33 U.S.C. §§ 1341-1345 (1994) (explaining the licensing, permitting and certification requirements of the Act).
16. Peter Cleary Yeager, IndustrialWater Pollution, 18 CRIME &JUST. 97, 118 (1993).
17. Bruce A. Ackerman & Richard B. Stewart, Reforming Environmental Law, 37
STAN.

L. REv. 1333, 1335-37 (1985) (arguing that current Clean Water Act regulatory

methods: 1) waste money by ignoring variations among plants and industries; 2) im-

pose disproportionate penalties on new products and processes by imposing more
stringent standards on new sources; 3) discourage development of new environmental

technologies; 4) encourage costly litigation by using centralized determinations of
complex pollution source controls; and 5) employ an inefficient "all or nothing" regulation strategy that does not adequately deal with new problems).
18. See Memorandum from Katharine Teter, Orphan Sites Technical/Legal Working Group, to Holly Fliniau, EPA Region VIII 7 (Jan. 22, 1996) (on file with author).
19. J. H. DALES, POLLUTION, PROPERTY,' AND PRICES 93-95 (1968).

WATER LA W REVIEW

Volume 2

tradable right allows free market forces to adjust discharge reductions
in the most cost efficient manner."
A net reduction in pollution requires that the quantity and quality
of discharge right earned be less than the discharge reduction. There
are two ways to achieve a net reduction in pollution. One way is to implement a "trading ratio," which sets the amount of pollutiondischarge increase allowed for an amount of pollution-discharge reduction. If Xincreases its discharge the same amount, that Ydecreases
its discharge, the trading ratio is then 1:1. A trading ratio of 1:1 means
no net reduction of pollutants in the river. A trading ratio of 2:1
would mean for every two gallons of discharge reduction there is an
allowable discharge increase of one gallon.' If X were allowed to increase its discharge by 50,000 gallons by reducing Y's discharge by
100,000 gallons, the trading ratio would be 2:1. Trading ratios of less
than 1:1 are necessary for effluent trading to be attractive to those interested in reducing water pollution.
The other way to achieve a net reduction is to allow "cross effluent"
trading. Cross effluent trading-trading different types of pollutants
with different potentials for harm, recognizes the greater benefits of
removing the more harmful pollutants from the water. Cross effluent
trading would allow X to increase its discharge by 100,000 gallons for
an equal reduction in Y's discharge (a trading ratio of 1:1), if the pollutant contained in X's discharge is less harmful than the pollutant in
Y's discharge. This trade would benefit the environment if Y's discharge was an extremely hazardous substance, such as lead or mercury
where small amounts could have a devastating impact on an ecosystem,
and X's output was a less hazardous substance such as oxygen or heat.
Cross pollutant trading also provides increased flexibility for an effluent trading program because it allows for a greater number of dischargers to participate in the effluent trading program. The entities
discharging into a river are probably not all discharging the same pollutants. Barring them from trading different pollutant types would
prevent them from trading with each other, reducing the number of
dischargers able to participate in the effluent trading program.
The trading ratio is a significant factor in determining participation in an effluent trading program." In a simplified example, a trading ratio of less than 1:1 forces an entity to clean up more pollution
than it would be allowed to discharge. Even smaller trading ratios
mean more cleanup is required to earn a given amount of discharge
right, thus, smaller trading ratios result in more cleanup expense to
earn effluent credits. The right to discharge has value, but if the
cleanup cost incurred to earn that effluent credit is too high, it is uneconomical for the entity to earn effluent credits. Therefore, if the
trading ratio is too small, the effluent credit may be worth less than the
20. SeeAckerman & Stewart, supra note 17, at 1346.
21. Esther Bartfeld, Point-Nonpoint Source Trading: Looking Beyond Potential Costs Savings, 23 ENVr. L. 43, 65 (1993).
22. Id. at 66.
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cost to earn it and no entities will participate in effluent trading. 2 A
small trading ratio discourages a discharger from participating in the
program in several ways. It may cost a company less to clean up its own
discharge or to build manufacturing systems in other regions so that
discharge from the new manufacturing systems is not added to the local output. Under these conditions, the effluent trading program may
fail for a lack of participation. 4 The value of the trading ratio may influence how effective the effluent trading program is in cleaning up
the environment. 25 If the trading ratio is set larger than 1:1, an entity
must clean up less pollution than the amount of discharge right it
earns from the clean up, therefore, trading ratios larger than 1:1 result
in more pollution discharged into the environment.26 Entities would
eagerly participate in such an effluent trading program, but the environment would suffer and having such an effluent trading program
would be superflous.
When setting a trading ratio, a balance between high and low ratios must be struck for the program to succeed. If a ratio is too high,
the environment will suffer; if too low, businesses will not participate in
effluent trading.2 7 A way that trading ratios can be set high, but still
realize beneficial reductions in pollution levels, is to allow cross pollutant trading and set the trading ratio according to the pollutants being
traded. Where cross pollutant trading occurs, the trading ratio can be
higher than where similar pollutants are traded. This is because a
smaller reduction in very toxic pollutants is better than an equal reduction in less harmful pollutants. The trading ratio must be set with
the cost of reducing each pollutant discharge, and each entity's desire
to increase its own discharge must be considered.
Net improvement in the water quality brought about by the effluent trading demonstrates the success of an effluent trading program.
Improvement in water quality can be measured through improvements
in the aesthetic quality of the watershed, reductions in pollutants in
the water, or, where the pollutant reductions occur, reduced erosion
in the watershed and presence of native species at appropriate levels.
Since improvement in the environment is the goal, improvements are
more valuable if they occur in more polluted or more fragile areas of
the watershed where there is a greater need for cleanup.
Another crucial factor in effluent trading programs is the difference between abatement costs (the cost of reducing an entity's own
pollution) and credit costs (the cost of site cleanup efforts).2 8 Where

23.
24.

See id. at 67.
Matthew Polesetsky, Comment, Will a Market in Air Pollution Clean the Nation's

DirtiestAir? A Study of the South Coast Air Quality Management District's Regional Clean Air
Incentives Market, 22 ECOLOGY L.Q. 359, 372-73 (1995).
25. Bartfeld, supra note 21, at 68.
26. See id. at 67.
27. Id.
28. See generally Robert W. Hahn & Gordon L. Hester, Marketable Permits: Lessons for
Theoy and Practice, 16 ECOLOGY L.Q. 361, 372 (1989) (discussing clean up costs).
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only simple steps are required to reduce an entity's discharge, the
abatement cost would be smaller than expensive steps required to reduce the discharge. If site cleanup efforts were minimal and inexpensive, the credit cost would be smaller than if the site required complicated cleanup efforts. Because abatement cost and credit cost relate to
different dischargers, the costs are independent of one another and
allow the possibility of a credit cost higher than an abatement and vice
versa. For example, where the discharger is an orphan mine site with
large tailings piles, the remediation effort could involve relocating the
tailings at a substantial cost, but the remediator may be a small discharger who can reduce its effluent by a relatively inexpensive change
to its manufacturing process. In this example, the remediator would
have an abatement cost smaller than the credit cost.
For an effluent trading program to work, there must be a significant difference between abatement costs and credit costs for the participating entities, or else credit trading lacks incentive. Where credit
costs are higher than abatement costs, it is cheaper to clean up an entity's own discharge rather than clean up another's, and instead of participating in effluent trading, the entity will simply clean up its own
discharge.0 Larger differences between credit and abatement costs
are most likely found where cross-pollutant trading is allowed, because
there is a greater likelihood that inexpensive remediation projects with
associated low credit costs will be found in regions where there are entities with high abatement costs. Cleanup cost is affected by the type of
technology used to do the cleaning, and different types of pollution
discharge require different types of cleaning technology; thus, cross
pollutant effluent trading is a good way to assure significant differences between abatement and credit costs.

3

Different costs may also

be found among varying types of dischargers of the same pollutant.
Where there are similar pollutant dischargers, some may have more
modern and cleaner manufacturing processes than others in the region. For those with modern facilities, it may be cheaper to reduce the
discharge from the older facilities than to further reduce their own
discharge.
Abatement costs, credit costs, and the trading ratio all combine to
influence whether an effluent trading program will work. Where the
trading ratio is low, the cost differences must be higher for effluent
trading to occur. These larger cost differences can make effluent trading profitable, despite the low trading ratio. Where the trading ratio is
closer to one, the cost differences can be smaller for effluent trading
and still be profitable to participants.

29. See Charles W. Howe, Literature Review of Tradable Pollution Credit Systems,
Task 2C of the Orphan Sites Feasibility Study 5 (Sept. 26, 1995) (unpublished manuscript on file with Hydrosphere Resource Consultants).
30. See Alexandra Teitz, Assessing Point Source Discharge Permit Trading: Case Study In
Controlling Selenium Discharges to the San Francisco Bay Estuary, 21 ECOLOGY L.Q. 79, 88
(1994).
31. Id. at 87.
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POTENTIAL PROBLEMS OF EFFLUENT TRADING AND
THEIR POTENTIAL SOLUTIONS
Potential problems accompany an effluent trading program, any of
which can effectively halt the program or degrade the environment.
One problem that may degrade the environment is the spatial concentration of effluent by one entity collecting and redeeming too many
credits at one source. A discharging entity may find itself in the position where it is economically valuable to purchase many effluent credits and redeem them at one source, releasing a dangerously large
amount of pollutants in one location. Without a limit to the number
of pollution credits an entity can redeem for one discharging source,
pollution trading may actually damage the local environment.
Another potential problem that may degrade the environment is
temporal concentration, which is similar to spatial concentration except that the concentration of effluents occurs in time, not necessarily
in location.32 Temporal concentration occurs when one or more discharges are able to accumulate many pollution credits over a long period of time which are then redeemed at one time. Although a temporal concentration may release a large amount of pollution, it can
also release a relatively small amount of pollution and still damage the
environment by releasing the pollutants in such a short period of time
that the environment's ability to safely assimilate the pollutants is temporarily exceeded, resulting in long term damage.
Spatial and temporal concentrations can be simultaneously discharged, and, where this occurs, the damage to the environment can
be so severe that the advantages of effluent trading would be negated.
Spatial and temporal concentrations of discharge are potential problems that should be addressed before implementation of a pollution
trading program, or the program may fail due to one catastrophic
event.
A possible solution to credit redemption problems may be effectuated by regulating the redemption of credits to prevent too much discharge at any one time. In 1981 the State of Wisconsin implemented
an effluent trading program on the Fox and Wisconsin Rivers involving a total of forty-seven participants along 535 miles of river. In this
program, the redemption of credits is regulated based on the river's
abilit7 to assimilate pollutants according to its flow rate and temperature.
This approach to regulating credit redemption spreads discharge from
credits over time, reducing the chance of creating "toxic
' 5
hot spots.
Another form of redemption regulation that prevents toxic hot

32.
33.
34.
35.
(1994)

Howe, supra note 28, at 2.
Id. at 6.
Id.
PETER S. MENELL & RICHARD B. STEWART, ENVIRONMENTAL LAW AND Poucv 386

(defining a "toxic hot spot" to be a concentration of pollution in one location).

WATER LA W REVIEW

Volume 2

spots is zoned credit trading. 6 Zoned trading prevents pollution concentration by dividing the participants into zones and regulating the
trading between these zones either by preventing trades between cer-8
tain zones" or setting different trading ratios between each zone pair.
The Wisconsin and Fox River trading program utilizes zoned trading.
In that program, dividing the region into two trading zones and preventing inter-zone trading prevents toxic hot spots. Zoned trading
may prevent toxic hot spots, but it introduces new difficulties to the
trading program such as market thinning and increased transaction
costs. Market thinning occurs when trading is prevented between
zones. Reduction in the number of trading participants may result in
too few participants to make a viable credit market.40 Increased transaction costs may occur if setting different trading ratios between each
pair of zones prevents toxic hot spots. Transaction costs increase due
to the increased administrative burden of setting multiple trading ratios, and trading is discouraged due to a greater credit expense.41
Some authors have suggested that the high transaction cost caused by
the administrative burden of trading in the Wisconsin Fox River Water
Permit program has prevented that program's successful implementation.42
A way to prevent too many credits from simultaneous redemption,
thereby causing a toxic hot spot is to regulate the timing of credit redemption. One suggested form of redemption-time regulation is
where depreciation is built into a discharge credit. 4 Where the
amount of discharge allowed under credit decreases by a set percentage each year, the incentive to accumulate credits over a long period
36. Id. (suggesting zoned trading as a way to prevent concentration of pollution
due to too much credit redemption in one area).
37. Robert W. Hahn, Economic Prescriptionsfor Environmental Concerns:How the Patient
Followed the Doctor's Orders, 3J. ECON. PERSP. 95, 98 (Spring 1989) (describing the Wisconsin Fox River Water Permit program's method of preventing pollution concentration along two points of the river where pollution tends to "peak").
38. MENELL & STEWART, supra note 35, at 386 (suggesting solutions to the problem
of pollution concentration due to unregulated credit redemption).
39. Hahn, supra note 37 (describing the Wisconsin Fox River Water Permit program's method of preventing concentration of pollution along two points of the river
where pollution tends to naturally concentrate).
40. Polesetsky, supra note 24 (listing one of the ingredients to a successful emissions trading program as a sufficient number of sellers and buyers so that the credit
market is subject to the economic laws of supply and demand); see also Hahn, supra
note 37 (suggesting that preventing inter-zone trading has impaired the success of the
Wisconsin Fox River Water Permit program).
41. James T.B. Tripp & DanielJ. Dudek, Institutional Guidelinesfor DesigningSuccessful TransferableRights Programs, 6 YALE J. ON REG. 369, 377 (Summer 1989) (noting that
the greater the administrative burden involved in credit transfer, the less economic
value the credit has and so the less effective the program will be); Polesetsky, supra
note 24 (noting that transaction costs increase the cost of credit trading and discourage trading).
42. Tripp & Dudek, supra note 41, at 388.
43. MENELL & STEWART, supra note 35, at 387 (suggesting a depreciation rate as a
way of reducing the number of permits available for redemption and as a way to improve the environment under a discharge trading program).
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of time is reduced and temporal concentrations are less likely to occur.
Another form of redemption-time regulation could be to set credit
expiration dates." Finite credit lifetimes would force credit use,
thereby preventing speculative credit collection.
Redemption-time regulation of discharge credits must be carefully
applied or the trading program could fail due to uncertainty in the future value of the credit 5 There will be too little trading if the lifetime
of a credit is made too short by depreciation or a finite lifetime because of the uncertainty involved in the value of existing credits as the
administrator of the program issues new credits. 46 Longer credit life-

times stabilize the value of credits and encourage participation by reducing uncertainty in the credit's future value.
Temporal concentration can also be encouraged by having credit
rights expire; but, may be imperiled in this setting similar to attempts
at prevention of simultaneous redemption. Participants holding expiring credits may try to sell them, although it would most likely be difficult to sell a credit about to expire. Additionally, redemption prior to
the expiration date could result in a sudden and large discharge of
pollution if the credit holder redeems many credits having the same
expiration date.
Despite some of the potential drawbacks, it appears that preventing toxic hot spots by adjusting the trading ratio based on time and location of the redemption is the preferred method because it would allow market forces to prevent hot spots but could still allow the most
flexibility in credit redemption." This method is an extension of the
idea used in the Wisconsin Fox River Water Permit program whereby
credit redemption is regulated based on the temperature and flow rate
of the river.4 Hot spots can be discouraged by adjusting the trading
ratio of a credit when it is redeemed based on how long ago and how
many previous credits have been redeemed in that location. When the
timing and number of credits redeemed in that location indicate that
the potential for a hot spot is increasing, the trading ratio of redeemable credits in that area can be reduced. As the potential for a hot
spot decreases, the trading ratio may increase. This method of hot
spot prevention will neither permanently devalue discharge credits,
nor limit their lifetime, but will allow a credit to be sold at full value

44. Id. (suggesting a limited credit life as a way of reducing the number of permits
available for redemption and as a way to improve the environment under a discharge
trading program); Hahn, supra note 37, at 97 (noting that the limited lifetime of a
Wisconsin Fox River Water Permit is five years after which time the parties waive all
rights to the credit).
45. Michael J. Casey, Economic and Tax Incentives for a CleanerEnvironment; A Survey
of Marketable Pollution Permits and Pollution Taxes, 1 DICK. J. ENvTL. L. & POL'Y 40, 42
(1991).
46. D. Fraser MacFayden, Marketable Pollution Permits: Their Values, Theory, and Application, 9 DALHOUSIE L.J. 724, 739 (1985).
47. See MENELL & STEWART, supra note 35, at 386 (suggesting varying permit values
to prevent pollution concentration).
48. Howe, supra note 27, at 6.

WATER LA W REVIEW

Volume 2

when hot spot formation has made redemption impractical for the
holder, and will allow market forces to discourage the creation of hot
spots. Market-force hot spot prevention has the disadvantage of requiring close monitoring of river conditions and outfall of participants. While this close monitoring increases transaction costs, a successful discharge trading program already requires close monitoring of
participants; thus, this method of hot spot control may not add any
significant costs to a successful program.
An effluent trading program needs a sufficient number of participants involved in the trading activity for the program to be worthwhile and to prevent market control byjust a few participants. A trading program will not work in a region where there are too few entities
to participate. 50 When a credit market is dominated by just a few entities, those entities are able to control the market and prevent the effluent credits from being traded at their real value, driving out participants.5 ' For example, in a region where there are only a few credit
sellers, those sellers can drive the price of credits above the credit cost,
making it uneconomical for others to buy credits. Where there are too
few credit buyers, the selling price of effluent credits drops below the
credit cost making it uneconomical for those wanting to clean up and
sell the earned credits to do so. In either case, the lack of alternative
selling or buying sources allows a few participants to dominate the
market, making credit trading uneconomical. A credit trading program that is failing due to a lack of entities can perhaps be saved by
expanding the trading region; however, insufficient participation may
not be solved by merely expanding the size of the trading region. The
reason for lack of participation should instead be directly addressed,
and this should include remedies such as lowering the trading ratio or
allowing cross pollutant trading. 2
Another reason why there may not be enough participants is the
"Good Samaritan" pitfall, where liability attaches to one who partially
cleans up a site. Discharge remaining after remediation efforts is subject to penalties and fines, thereby making the price of an imperfect
cleanup too high for an entity to risk any cleanup. This pitfall arises
out of a section of the Clean Water Act and the Comprehensive Environmental Response, Compensation and Liability Act. In Committee to
Save Mokelumne River v. East Bay Municipal Utility District, the ninth circuit held, pursuant to the CWA, that remediation efforts at a pre49. Id. at 13.
50. Teitz, supra note 30, at 89.
51. See Thomas H. Tietenberg, Economic Instruments for Environmental Regulation, 6
OXFORD REv. ECON. POL'Y, Spring 1990 at 17, 22.
52. See Thomas H. Tietenberg, Transferable Discharge Permits and the Control of Stationary Source Air Pollution; A

Survey and Synthesis, 56 LAND ECON.

391,

396-98

(1980) (discussing emissions credit trading under the Clean Air Act).
53. Clean WaterAct § 502(12), 33 U.S.C. § 1362(12) (1994) (defining a 'discharge
of pollutant as any addition of any pollutant to the water ....).
54. CERCLA § 107(a) (2), 42 U.S.C. § 9607(a) (2) (1994) (defining liable persons as
the "operator of a facility ....
").
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existing mine site made the remediating owner liable for all future discharges at that site, whether the owner created the discharge or had
merely tried to remediate an existing discharge.55 In Mokelumne River,
the site owner's good intentions, and even mostly successful efforts, did
not protect it from liability. The court interpreted the CWA to include
even those discharges that were the result of slightly less than perfect
remediation efforts. 6 However, CWA section 319 may protect a state
from incurring liability under the Non-Point Source Management
Program whereby states are charged with controlling non-point discharges.' CERCLA assigns liability to any person who is the current
owner or operator of a facility, or is the owner or operator of the facility at the time of the hazardous waste disposal.5" Whether this would
include persons attempting • to clean up an •orphaned
•
59 mine site is unclear because the issue has never been litigated.
In the case of
CERCLA liability, there is a defense offered to Good Samaritans.
CERCLA provides that no person shall be liable for damages that are
the result of remediation efforts taken in accordance with the National
Contingency Plan ("NCP")'0 or under the direction of an on-scene coordinator appointed in accordance with the NCP. 6' For a remediator
to benefit from the CERCLA Good Samaritan defense, the clean up
must be done through the EPA pursuant to CERCLA, or through a
program delegated to the state by the EPA 2
Because it is unclear just how much protection CWA section 319
and the CERCLA Good Samaritan clause afford, the State of Colorado
has entered into a 1992 Memorandum of Understanding ("MOU")
with the EPA to ensure protection from liability for any remediation
efforts done according to the MOU. 6' Site remediations granted pro55. Committee to Save Mokelumne River v. East Bay Mun. Util. Dist., 13 F.3d 305,
309 (9th Cir. 1993) (interpreting the Clean Water Act to "categorically prohibit[] any

discharge of a pollutant from a point source without a permit" so that any remaining
discharge after remediation efforts becomes the responsibility of the remediator).

56. Id.
57. Clean Water Act § 319(b)1, 33 U.S.C. § 1329(b)1 (1994) (requiring a state to
establish a management program for "controlling pollution added from nonpoint
sources to the navigable waters within the state and improving the qualities of such wa-

ter.").
58.
59.

CERCLA § 107(a)(1)(2), 42 U.S.C. § 9607(a)(1)(2) (1994).
Memorandum from George Wyeth, Attorney for Solid Waste and Emergency

Response Division, EPA, to Gary Hudiburgh, Office of Water, EPA 3 (Mar. 24, 1995)
(on file with author).
60.

CERCLA § 105, 42 U.S.C. § 9605 (1994) (revising and republishing "the Na-

tional Contingency Plan for the removal of oil and hazardous substances ... [to] establish procedures and standards for responding to releases of hazardous substances,
pollutants and contaminants .... ").
61. Id. § 107(d)(1), 42 U.S.C. § 9607(d)(1) (1994) (excluding from liability those
persons who remediate in accordance with the National Contingency Plan (NCP), or
under the direction of an onscene coordinator appointed pursuant to the NCP, except
where the person negligently causes harm).
62. Wyeth, supra note 59, at 2 (suggesting ways for states to avoid CWA and
CERCLA liability for remediation projects).
63. Memorandum of UnderstandingBetween the Colorado Department of Health, the Colorado Mined Land Reclamation Division and the United States Environmental ProtectionAgency

WATER LAW REVIEW

Volume 2

tection from liability are called section 319 projects, named after that
section of the CWA. They receive liability protection through an
agreement with the EPA. Those agreements provide that remediation
of an orphaned mine site non-point source discharge done pursuant
to CWA section, including compliance with the MOU, would also receive protection from CERCLA liability. Because section 319 only applies to non-point sources, point source discharges such as a tunnel
discharge are not covered by the MOU. To be a candidate for section
319 project status under the MOU, a site must satisfy six criteria set out
by the MOU. The candidate site must be releasing pollutants and the
discharger must be defined as a "facility" under the NCP.64 A facility is
defined as "any site or area where a hazardous substance has been deposited.... stored, ...
disposed of,... or placed.... or otherwise
come to be located .. "6 A candidate site's discharge must involve
either a hazardous substance, or a pollutant or contaminant that may
present an imminent and substantial danger to the public health or
welfare. A discharge cannot be a release of unaltered, naturally occurring substance in its natural location, parts of a structure released into
the interior of the structure, or parts of a drinking water system released into the water.66 To be eligible, a discharge must add significant
pollution from a non-point source into the waters, 67 there can be no
appropriate response to the release either from the responsible party
or any other party,8 and the release must contribute to the water falling below applicable water quality standards. 6
The MOU is an important step in resolving the potential liability
problem for remediators and helps to make an orphaned mine site effluent trading program more "user friendly"; but, because the MOU is
predicated, at least in part, on the regulations of CWA section 312, its
protective umbrella does not cover point source dischargers and so
leaves out tunnel drainage which can be a significant source of water
pollution. Additionally, because the MOU limits remediation efforts
only to significant polluters, a credit trading program may experience
a slow start because the only remediation projects for which protection

for CERCLA Liability of Clean Water Act Section 319 Projects 2 (June, 1992) (on file with
author) [hereinafter Memorandum of Understanding].
64. National Contingency Plan, 40 C.F.R. § 300.5 (1997) (defining facility "as any
building, structure, installation, equipment, pipe or pipeline [including any pipe into
a sewer or publicly owned treatment works], well, pit, pond, lagoon, impoundment,
ditch, landfill, storage container, motor vehicle, rolling stock, or aircraft, or any site or
area, where a hazardous substance has been.deposited, stored, disposed of, or placed,
or otherwise come to be located; but does not include any consumer product in consumer use or any vessel.").
65. Id.
66. Id. at § 300.400(b)(1)-(3) (stating limitations on response).
67. Clean WaterAct § 319(a) (1) (B), 33 U.S.C.A. § 1329(a) (1) (B) (1994) (defining
covered releases as "nonpoint sources which add significant pollution to... the navigable waters .... ).
68. Memorandum of Understanding,supra note 63.
69. Clean Water Act § 319(a) (1) (A)-(B), 33 U.S.C. § 1329(a)(1)(A)-(B) (specifying, in part, what a non-point assessment report contains).
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will apply are large scale projects and most participants will wait to see
how well the program works before committing to a large remediation
project. The MOU is an untried document, and it is not clear how
much protection it actually affords a remediator because the mere existence of the MOU does not preclude a private party from bringing a
citizen suit against the remediator under the citizen suit provisions of
the CWA or CERCLA." Even where a remediator wins litigation with a
private party, the cost of litigation, and the fear of potentially losing
these types of civil actions will dampen a participant's desire to engage
in future remediation projects necessary to earn effluent credits, thus,
the program may fail for lack of participation.
EXAMPLES OF DISCHARGE TRADING
Most current discharge trading programs involve trading air emission credits under programs established by the 1990 Clean Air Act
(CAA) 71 which contains provisions for trading air emission credits." A
noteworthy air emission trading program is the sulfur dioxide ("SO,.)
trading allowance program for fossil-fueled electric generating plants,
which emit about eighty percent of the total SO, emitted in the United
States.73 74
Title 1V of the Clean Air Amendments of 1990 created the
program. This emission trading program is limited to trades between
point sources and is expected to reduce electric utility cost by twenty
percent over the cost under a traditional environmental regulation
policy75 while at the same time reducing acid rain deposition] Sulfur
dioxide is emitted by power generating plants from the mid-western
and eastern United States, primarily the Ohio Valley, and is deposited
as acid rain in the northeastern United States and southeastern Canada. The program administrator sets the allowable SO2 emissions per
year for each power station based on 1985 emission levels," and, for
the plant to be allowed to emit more than the set limit, it must possess
"allowances," which are tradable emission credits issued yearly by the

70. Id. § 505(a), 33 U.S.C. § 1365(a) (allowing "any citizen ...[to] commence a
civil action on his own behalf .. "); CERCLA § 3 10(a), 42 U.S.C. § 96 59(a) (1994)
(allowing "any person... [to] commence a civil action on his own behalf ...").
71. Clean Air Act of 1990 §§ 101-618, 42 U.S.C. §§ 7401-7671 (1994 & Supp. II
1996).
72. Id. § 607f, 42 U.S.C. § 7671f (setting out the guidelines of class I and class II

emission trading).
73. MENELL & STEWART, supra note 35, at 410.
74. Clean Air Act of 1990 § 403(b), 42 U.S.C. § 7651(b) (listing the regulations for
an SO2 emission trading program).
75. See Robert W. Magee & Walter E. Block, Pollution Trading Permits as a Form of

Market Socialism and the Search for a Real Market Solution to Environmental Pollution, 6
FORDHAM ENVTL. L.J. 51, 54-55 (1994) (noting the benefit of the free enterprise system's effect on minimizing cost).
76. Casey, supra note 45, at 46 (describing Title IV of the 1990 amendments to the

CAA).
77. Clean Air Act of 1990 § 402(18), 42 U.S.C. § 7651a(18) (defining 1985 SO,

emissions rate).
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Environmental Protection Agency based on the average number of
tons of SO 2 produced per year in the 1985-87 period. 78 There are no
provisions for the EPA to issue allowances to new sources, and new
utilities must obtain allowances from existing sources. 79 The tradable
emission credits have a trading ratio of 1:1. These allowances can be
sold to any party allowing additional emissions up to the amount of
pollution credit. For the plant to emit its usual amount of pollution, it
must keep and use its allowances; but, if the plant is able to reduce its
emission, the allowances may be sold to any party, held for future use,
or "retired" which is done by taking the allowances out of circulation
and donating them to an entity interested in preventing emissions.
Possible purchasers of allowances include other plants wishing to increase their own emissions ° or groups wishing to reduce the amount
of total SO 2 emitted for that year who would then buy allowances and
retire them. Possible sellers include other plants with extra allowances, and allowances held in reserve by the EPA. Under this program, the Tennessee Valley Authority ("TVA") purchased allowances
for 10,000 tons of SO 2 for 1995 from Wisconsin Power and Light
("WPL") at a price believed to be between $2.5 million and $3.0 million which works out to between $250 and $300 per ton of SO 2 emission."' This surprised experts because the allowances appear to have
been sold at less than the SO 2 removal cost of $300 per ton.82 Apparently this was a good deal for the purchaser, TVA, but a bad deal for
the seller, WPL. In an example of a plant retiring allowances, Northeast Utilities donated 10,000 tons of allowances to the American Lung
Association. 3 The Utility cashed in on the tax advantages of a charitable contribution as well as good public relations. Even though the SO,
trading program does not explicitly limit the emission from any one
source, it sets a national aggregate limit for utilities that will be reduced over time.84
The SO2 trading program has been criticized because it makes no
allowance for location. Because the Ohio Valley is believed to be the
source of acid rain, the program should ideally try to transfer emission
allowances from the Ohio Valley to other regions not indicated as acid
rain sources. As it stands, allowances from any region can be traded
into any other region; hence, a region considered to be the source of
acid rain may actually be allowed to increase its SO 2 production. This
is less likely to occur in a non-point/point source trading program
where only point sources earn credits by reducing non-point source
discharge. Long Island Lighting Company ("LILCO"), located in New

78.
79.
80.
81.
82.
83.
84.
85.

Howe, supra note 29.
MENELL & STEWART, supra note 35, at 409.
Id.
Howe, supra note 29, at 3.
Id.
Id.
MENELL & STEWART, supra note 35, at 409.
Howe, supra note 29, at 4.
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York, has proposed to sell allowances to Amax Energy, Inc. ("AEI")
which sells coal and natural gas to utilities in the Ohio Valley.16 AEI
plans to sell the credits along with the sale of coal and natural gas to its
customers." The State of New York fears this trade increases the potential for acid rain deposition. The state has filed suit against the EPA
to stop the trade. 8 The Environmental Defense Fund ("EDF") has intervened in support of the LILCO/AEI trade and has argued that reviewing the environmental effects of each transaction will increase
transaction costs and prevent a viable market from forming. EDF argues that reviewing each transaction is unnecessary because the negative effects of a few trades will balance out positively in the long run.
Where the trading program is one for effluent into a river, downstream effects are not as great a problem because the effluent is confined to the river and so it is easier to control the pollution by regulating the redemption of pollution credits.
An example of an emission trading program among point source
emitters of like pollutants that can reduce aggregate emission is found
in Southern California. Southern California is a region of noncompliance for SO, and nitrogen oxide ("NOx..) quantities. 0 The emission trading program covers trading credits for SO, and NO x production. Tradable permits were issued to the largest polluters in the re92
gion. 9' New sources can only obtain permits from existing sources.
The discharge allowed by the permit is based on the amount of emission the emitter would have had in 1992, assuming full production levels and compliance with existing air pollution regulations."2 Because
the region is in non-compliance, the EPA requires that the region
show satisfactory progress toward compliance and imposes an eight
percent annual reduction in NO x permits and a six percent reduction
in SO 2 permits. 9 4 The SO and NO, credits may be traded between entities. By reducing the number of permits issued annually, the region
95
experiences a net reduction in pollution emissions. By allowing permit trading, market forces reward those entities that reduce emissions,
and penalizes those entities which do not reduce emissions. This system of rewards and penalties helps spread the burden of emission reduction to those entities most able to reduce their emissions.
An example more similar to effluent trading is the existing trading
program between point source and non-point source phosphorus dis86. MENELL & STEWART, supra note 35, at 412; see Matthew L. Wald, Lilco's Emissions
Sale Spurs Acid Rain Concerns, N.Y. TIMES, March 18, 1993, at B1; see also Howe, supra

note 29, at 5.
87. MENELL & STEWART, supra note 35, at 412.
88. Howe, supra note 29, at 4.
89. MENELL & STEWART, supra note 35, at 412.
90. See id. at 415.; see also Howe, supra note 29, at 5.
91.

Teitz, supra note 30, at 86-7.

92.

MENELL & STEWART,

93.

Howe, supra note 29, at 5.

supra note 35, at 415.

94. Id.
95.

See MENELL & STEWART, supra note 35, at 415.
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chargers found at Lake Dillon, Colorado." Due to the rapid development in the region surrounding the lake, both point and non-point
sources contributed to high phosphorus levels in the lake, producing
eutrophic algae growth. Officials believed the point sources had reduced their effluent as much as reasonably possible. The expense of
further reductions precluded reductions on a scale large enough to
significantly impact phosphorus levels.97 However, the non-point
source emitters of phosphorus had not been subjected to any type of
effluent reduction program. An effluent trading program was developed to encourage the reduction of effluents from non-point sources.
Each point source emitter was given a phosphorus allotment. To
exceed this effluent allotment, a point source emitter needed to acquire allotment credits by funding non-point source effluent reduction programs"s at a trading ratio of 2:1." This way, the program would
encourage the reduction of phosphorus effluent from non-point
sources believed to be the sources most susceptible to effluent reduction. The trading program has been sparsely used so far because
growth in the area has slowed,'00 and treatment techniques for point
sources have improved reducing the point sources' need to use the allotments. In some cases the credits initially allocated to the point
sources were so generous as to preclude the need to trade.'' These
developments combined to make effluent trading unnecessary for
most point source entities at Lake Dillon. 0 2 While the Lake Dillon
program may be criticized due to the lack of trading, it should be
noted that the since the program has been implemented the point
sources have reduced their total contribution of phosphorus to only
2% of the allowable phosphorus content.' 3 Perhaps a better gauge of
the program's success is not actual trading, but actual pollution reduction.
CURRENT STATUS OF THE CLEAR CREEK WATERSHED
ORPHANED MINE SITE CLEAN UP PROJECT
The orphaned mine site clean up project in the Clear Creek watershed is an effluent credit trading program designed to reduce the
amount of pollution in Clear Creek from abandoned mines in the watershed. Because liability protection for tunnel drainage remediation
has yet to be finalized, tunnel drainage cleanup projects are not addressed, and only credits for tailings/waste pile clean up will be is-

96. Hahn, supra note 37, at 103.
97. Howe, supra note 29, at 7.

98. Id.
99. Hahn, supra note 37, at 103.
100.

Bartfeld, supra note 21, at 84.

101. Id.
102. Howe, supra note 29, at 7.
103. Bartfeld, supra note 21, at 84.
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sued. °4 The permitting process has been mapped out and the project
0
is entering the demonstration phase."
One site will be used as a pilot
to test the project. The project is guided by the Orphan Sites Technical/Legal Working Group ("OSWG"), a group of Clear Creek water
users. The OSWG is working with the Colorado Water Quality Control
Division ("CWQCD") and regional EPA administrators to develop implementation details of the Clear Creek pollution trading project.
For issuing permits under the authority of the CWQCD, the OSWG
has developed qualification guidelines for entities seeking to clean up
orphan mine sites.'" While this permit currently only applies to orphan mine site clean up in the Clear Creek watershed, the permit is
designed to be a statewide permit, applicable to any Colorado watershed in the future."' To apply for a permit, an entity must submit an
application that contains a description of the proposed remediation
project to the CWQCD, and the proposed project is subjected to a
public comment period.' After the permit has been issued and becomes effective, a pro'ect must be certified under the permit before
the project may begin.
The first clean up project is a demonstration project, intended to
test pollution trading effectiveness for cleaning up orphan mine sites.
The project will also serve as an educational demonstration to show
other potential participants the advantages of the clean up project. After the orphan mine site and the cleaning entity have been selected,
the Clear Creek Watershed Forum (a group interested in the clean up
of Clear Creek) will work with the entity to develop a remediation plan

104. Memorandum from Katharine Teter, Orphan Sites Technical/Legal Working
Group, to Holly Fliniau, EPA Region VIII 5 (Jan. 19 1996) (on file with author) (tunnel drainage is a point source discharge and, therefore, is not covered by the Nonpoint Source Management Program of § 319 of the CWA and remains beyond the
Memorandum Of Understanding's protection of remediators from Good Samaritan
liability incurred through imperfect remediation efforts).
105. Id.at 2.
106. Id.
107. Id. (To qualify for a permit, the candidate project must meet the following
terms: 1) where the discharge is caused by tailings/waste piles in contact with surface
water (including storm runoff), the tailings/waste piles must be removed in accordance with Best Management Practices ("BMP"); 2) the BMP to be used must be identified in the permit application; 3) where the discharge is caused by tailings/waste
piles in contact with subsurface water, the remediation work must remove/reduce the
tailings/waste pile, or reduce/eliminate the discharge pathway; 4) upon completion of
the remediation project, there can be no discharge; 5) there can be no increase in pollutant discharge during the remediation project; 6) the remediation project must be
completed in accordance with an approved work plan; and 7) there will be a net improvement to water quality after completion of the remediation work.)
108. Id. at 3. (The CWQCD issues public notice of the permit application and accepts comments for 30 days. During the 30 day notice period the CWQCD reviews the
application. At the end of the 30 day comment period the permit is issued or denied.)
109. Id. (To be certified, the entity conducting the project must submit an application which contains the following information: 1) the location of the tailings/waste
pile must be identified; 2) the final destination of the tailings/waste pile must be identified; 3) the remediation plan must be described; and 4) the erosion/sedimentation
control methods to be used during remediation work must be described.)
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and submit an application.
CONCLUSION
Orphaned mine sites are the main source of non-regulated pollution in the Clear Creek watershed. Because orphan mine sites are not
encompassed in the CWA, and there is no existing responsible party
with the financial capability to clean up the site, orphan mine sites are
not subject to traditional water pollution control methods. Pollution
trading is currently the only solution available to clean up orphan
mine sites. Successful implementation of a pollution trading program
is the only hope users of the Clear Creek watershed have of continuing
the improvement in water purity. Experience from other pollution
trading programs shows that careful consideration must be given to
the rules of the Clear Creek program to ensure that pollution trading
improves water quality. Full consideration can be best achieved by
having EPA, State officials, concerned citizens, and businesses involved
in pollution trading. Once the Clear Creek pollution trading program
is implemented, monitoring the watershed will be necessary to ensure
that pollution trading achieves its goals.

