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Comment ID 316bEFR.001.001 vater ot 3.05

Author Name William N. Bailey Facilities not covered by today’s proposal

Organization Zinc Corporation of America

It is ZCA’s understanding that manufacturing facilities such as ours are not covered under the Phase I1
Rule, but may be covered under the upcoming Phase III Rule. This understanding is based language in
the preamble and discussions with USEPA staff. Language in the proposed Phase II Rule preamble
supports this understanding. For example, the following statement is made in preamble Section [.B.,
“Today’s proposal would not apply to existing manufacturing facilities... . 67 Fed. Reg. 17122,
17124. The preamble further states that . . . certain existing manufacturing facilities. . . would not be
subject this proposed rule . . .“ 67 Fed. Reg. 17122, 17128. In addition, USEPA states in Section IV of
the preamble, “Today’s rule does not apply to facilities whose primary business activity is not power
generation . . .“ 67 Fed. Reg. 17122, 17135.

Although it does not appear to be the USEPA’s intent to regulate non-utility manufacturing facilities
the Phase II Rule, the proposed regulatory language is somewhat ambiguous. In order to clarify such
ambiguity, ZCA requests that the USEPA modify the language of proposed 40 CFR 125.91(a)(2) to
read as follows:

“Both generates and transmits electric power, or generates electric power but sells the majority of that
power to another entity for transmission. A facility whose primary business activity is not power
generation is not subject to this subpart.”

ZCA further recommends a change to the last sentence of the first paragraph of Section IV of the
preamble, 67 Fed. Reg. 17122, 17135. The new sentence would read as follows:

Today’s rule does not apply to facilities whose primary business activity is not power generation,
such as manufacturing facilities that produce electricity by cogeneration or for use in its own
manufacturing operations (i.e., the rule does not apply to facilities whose primary SIC code is not
4911).

Incorporation of such language will eliminate confusion over the status of manufacturing facilities,
and clearly delineate which facilities are subject to the Phase II Rule.

EPA Response
See response to 316bEFR.050.002.
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Comment ID 316bEFR.002.001 vatercose SUP

Author Name Thomas W. Skinner General statement of support

Organization Office Environmental Affairs; Office of
Coastal Zone Management

In general, CZM is supportive of the proposal for reducing entrainment and impingement existing
facilities with cooling water intake structures (CWIS) by 60-90%, supports compliance monitoring for
verifying the efficacy of technological modifications to CWIS, and supports giving the Director or
Regional Administrator authority to require more stringent regulations in areas where it is deemed

necessary (e.g., estuaries).

EPA Response

EPA notes the comment. No response necessary.
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Comment ID 316bEFR.002.002 vater ot 10.02

Author Name Thomas W. Skinner Benefit Estimation Methodology

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM does not support any proposal that ignores the value of entrained and impinged organisms to
ecological networks (e.g., evaluation schemes where the impact to entrained and impinged organisms
is measured relative to only their commercial or recreational dollar value)

EPA Response

EPA disagrees that its analysis "ignores the value of entrained and impinged organisms to ecological
networks." Although EPA has not included quantitative estimates of nonuse values for the final 316b
rule, due to unavoidable uncertainty in monetizing non-use values, the valulation methodologies
explored by the Agency suggest the potential for significant values. These methods include meta-
analysis of surface water valuation studies and a benefit transfer method. For detail see Chapters A12,
C6, D6, and G6 of the final Phase II Regional Studies Document (DCN # 6-0003).

For the final 316b rule analysis, EPA has not included quantitative measures of nonuse values due to
unavoidable uncertainty in monetizing non-use values. The Agency, however, did explore several
alternative non-use valuation methods to appreciate the potential magnitude of non-use values,
including meta-analysis and the benefit transfer method. For detail see Chapters A12, C6, D6, and G6
of the final Phase II Regional Studies Document (DCN # 6-0003).

EPA has responded to concerns regarding the Agency’s non-use valuation methods in responses to a
number of comments. For EPA’s benefit transfer approach, please see EPA’s response to comment
#316b.EFR.307.061 regarding using habitat values to estimate values for fish; comment
#316bEFR.304.002 regarding the soundness of value estimates used for non-use benefit transfer;
comment 316bEFR.304.004 regarding comparisons of population demographics between the study
region and policy region; comment 316bEFR303.020 regarding the definition of users vs. nonusers;
and comment 316bEFR.303.021 regarding the allocation of values for various wetland services. For
EPA’s meta-analysis please see EPA’s responses to comments #316bEFR.338.044 regarding meta-
analysis in general; comment #316bEFR.338.046 regarding the appropriateness of the studies
selected, comparison of baseline and extent of change, and comparison of affected populations; and
comment #316bEFR.338.047 regarding sensitivity analysis in EPA’s meta-analysis. For EPA’s
response to comments regarding the break-even analysis, please see response to comment
#316bEFR.306.106.
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Comment ID 316bEFR.002.003 vator oo 11.01

Author Name Thomas W. Skinner RFC: Proposed use of restoration measures

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM does not recommend that EPA implement habitat restoration or restocking as mitigation for
CWIS impacts unless long-term scientific analysis suggests that these methods are effective at
replacing the ecological role and function of entrained and impinged organisms.

EPA Response

EPA agrees with the commenter that long-term scientific analysis suggesting that a restoration method
is effective at replacing the ecological role and function of entrained and impinged organisms is a
useful tool for determining whether or not a restoration measure is feasible.

The final rule allows permitting authorities to make decisions on the feasibility of restoration
measures on a site-specific, case-by-case basis. All restoration measures must meet the requirements
described in the final rule, including those under sections 125.94 and 125.95. Permitting authorities
and permit applicants should consider the ability of a restoration measure to replace the ecological
role and function of entrained and impinged organisms when evaluating a restoration measure’s
feasibility.
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Comment ID 316bEFR.002.004 vater ot 20.01

Author Name Thomas W. Skinner RFC: Should Ept’:a'é‘if]';fe Impingement

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM does not support any form of trading of entrainment reduction credits.

EPA Response
Please see response to comment 316bEFR.034.027 regarding the role of trading in today's final rule.
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Comment ID 316bEFR.002.005 Mattor o 1.0

Author Name Thomas W. Skinner Introduction

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM believes EPA regulation will be the best way to ensure that the greatest possible benefits to the
environment are realized. CZM believes that this decision will be most effective when made by the
Regional Administrators on a region-by-region basis.

EPA Response

Today's final rule has established national requirements, and gives State permitting authorities great
discretion in implementing the rule.
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Comment ID 316bEFR.002.006 vator coe 7.02

Author Name Thomas W. Skinner Performance standards

Organization Office Environmental Affairs; Office of
Coastal Zone Management

It is CZM’s opinion that compliance monitoring should be required. CZM believes the Regional
Administrator should reserve the right to reopen the permit to modify the permit conditions to require
compliance with performance standards if the prescribed technology is not performing as expected.

EPA Response

EPA notes that with the exception of compliance alternative one (closed-cycle cooling), all
compliance alternatives require verification monitoring to ensure adequate performance of the
selected compliance options. The Technology Installation and Operation Plan (TIOP) allows a
facility to select a suite of design and construction technologies, operational measures, and/or
restoration measures and request that the implementation of the TIOP be considered compliance with
today's rule. This option is available to the permittee with the approval of the Director.
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Comment ID 316bEFR.002.007 vater ot 10.07

RFC: Cost: benefit ratio for site-specific

Author Name Thomas W. Skinner BTA?

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM believes there is no evidence in this proposed rule (e.g., economic analysis) to validate EPA’s
belief that “it is appropriate to set a lower cost threshold in this rule to avoid economically
impracticable impacts on energy prices, production costs, and energy production.” A table of
information such as Exhibit 3 on p. 103 would be helpful to identify if in fact the cost to existing
facilities would be an unreasonable proportion of revenues. Furthermore, not all facilities would need
to comply at the same time because existing permits will expire at different times. Therefore the
impact to regional or nationwide prices of electricity should not be affected by individual facilities
complying with a rule whose premise is that the BTA should not be wholly disproportionate to the
costs EPA considered when proposing the rule.

EPA Response

For information regarding EPA's rejection of cooling towers, see the preamble to the final rule.
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Comment ID 316bEFR.002.008 water oo 10.02.03

Use of Replacement Costs (HRC and

Author Name Thomas W. Skinner hatchery-based)

Organization Office Environmental Affairs; Office of
Coastal Zone Management

This will be affected by what costs are considered. For example, evaluating the commercial value of
fish lost due to entrainment and impingement is not the same as enumerating the costs to successfully
reintroduce those fish to the ecosystem. The latter might require creating viable habitat and could
take a number of years, the costs of which would far outweigh a fish’s economic value.

EPA Response

In the analyses for the NODA and the final rule, EPA no longer uses hatchery costs to estimate
impacts on forage species. Instead EPA translates foregone production among forage species into
foregone production among harvested species that are impinged and entrained using an assumed
trophic transfer ratio, and then translates foregone production among these harvested species to
foregone yield. Further information on the methods EPA used to estimate forage losses is provided in
the regional study document prepared for the analysis for the final Phase II rule. See Chapter AS:
Methods Used to Evaluate I&E (DCN #6-0003).

EPA does not use the Habitat-based Replacement Cost (HRC) method in the cost benefit analysis for
the final Section 316(b) Phase II rule.

Please see the document entitled "Habitat-based Replacement Cost Method" (DCN # 6-1003) for
additional discussion of the HRC method. Please also see EPA’s response to comment
#316bEFR.005.035.
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Comment ID 316bEFR.002.009 vator oo 11.01

Author Name Thomas W. Skinner RFC: Proposed use of restoration measures

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM recommends that additional information be required before a restoration measure alone, or in
combination with control technologies and operational measures, is accepted by the Director. CZM
requests that long-term site-specific data be collected, validated, and approved by the Director and
appropriate Federal, State, and Tribal fish and wildlife management agencies before a restoration
measure is accepted.

EPA Response

EPA believes the requirements for restoration measures described in the final rule under sections
125.94 and 125.95 allow permitting authorities the flexibility to request or conduct analyses
appropriate to the nature of the restoration measures under consideration.
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Comment ID 316bEFR.002.010 vator e 11.06

RFC: Performance/effectiveness of

Author Name Thomas W. Skinner restoration

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM cautions against comparisons between fish restocking programs and performance standards for
reducing entrainment and impingement because of the difference in the life stages affected by each.
Restocking programs usually focus on the reintroduction of juveniles or adults whereas technological
methods that reduce entrainment enhance egg and larvae numbers. These various life stages have very
different ecological roles and importance.

EPA Response

The Agency agrees with the commenter that eggs and larvae of aquatic organisms have a different
ecological role and importance than juveniles and adults and that restocking programs tend to focus
on reintroduction of juveniles and adults. The final rule addresses impacts to eggs and larvae as well
as to juveniles and adults. For some facilities, restocking might be a viable restoration alternative.

All restoration measures must meet the requirements described in the final rule.
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Comment ID 316bEFR.002.011 vatercose 11.06

RFC: Performance/effectiveness of

Author Name Thomas W. Skinner restoration

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM believes that in most cases compensatory mitigation has failed to completely replace or restore
impacted wetlands (Brown and Veneman, 2001). CZM believes that a restoration or mitigation
method must be shown to reproduce the ecological value that was lost in order for the method to be
counted as having “substantially similar performance” as technological or operational measures that
reduce entrainment or impingement. To date, no restoration or mitigation measures that CZM is
aware of in New England have been shown to adequately replace the ecological role or value of
organisms killed through entrainment and impingement in cooling water intake structures.

CZM would not be able to endorse any taking or loss of existing marine resources that is not
mitigated by a minimum goal of one-to-one. CZM also questions the efficacy of restocking
measures. Because the conditions under which restocking organisms are grown will never be able to
replicate the psychosensory environment found outside a controlled aquaculture environment, CZM is
not convinced that restocking will be able to replace functioning ecological units that are lost through
impingement or entrainment. For example, organisms raised in a laboratory or in a cage in the “wild”
will not be exposed to predators and may not develop appropriate predatory escape behaviors.
Laboratory- or cage-raised organisms may also not develop foraging behaviors that are appropriate for
survival under natural conditions. In addition, replacing functional ecological units with organisms
that belong to a different ecological unit will not achieve the goals of attaining “substantially similar
performance technological or operational constraints at the facility. For example, replacing fish larvae
through entrainment with a number of “equivalent adults” does not replace the ecological role of the
larvae as a link within a complex food and energy web.

As a case in point, in the Commonwealth of Massachusetts Entergy Nuclear Generation Co, owner of
the Pilgrim Nuclear Power Station (PNPS) in Plymouth, has attempted to mitigate its entrainment
impacts by introducing hatchery raised young-of-the-year winter flounder to Plymouth Harbor. The
company has proceeded despite concerns from the Commonwealth Division of Marine Fisheries and
CZM on the hatchery growing techniques and the inability of the company to verify that hatchery-
raised flounder survive long enough to contribute to the population that the company is depleting
through entrainment of flounder larvae. In addition to our concerns about the practice of replacing
millions of entrained fish larvae and eggs with of thousands of individuals from a different life stage
(i.e., young-of-the-year), CZM is concerned that the Proposed Rule would encourage reintroduction
of hatchery raised fish when there is no evidence that these fish possess the genetic structure, feeding
and avoidance behavior, reproductive capability, survivorship, or natal homing ability to replace the
ecological function of the organisms entrained at PNPS.

CZM believes that habitat restoration may be more beneficial than direct restocking because properly
restored habitat may serve as a nursery area, providing shelter and foraging area for juvenile
organisms (and for additional organisms other than the ones entrained or impinged). However, CZM
believes that habitat restoration in and of itself can not be considered a replacement to technological
or operational measures that reduce impingement and entrainment if the habitat can not be shown to
directly increase the abundance of organisms and life stages (in the ratio in which they were entrained

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 14 of 5114
Author ID:  316bEFR.002 Monday, March 29, 2004



and impinged) within the ecosystem or localized areas that the facility occupies. The introduction of
stocked organisms without investigating population dynamics (e.g., source/sink dynamics) or
available niche space and resource availability at the point of reintroduction will not serve the
purposes of this Proposed Rule or Section 316 of Clean Water Act.

EPA Response

If a permit applicant wishes to utilize a particular restoration measure, they will need to demonstrate
to the permitting authority that these approaches will meet the performance standard.

For a discussion of the permitting authority’s role in determining the nature of a restoration measure
that is necessary to meet the requirements of the final rule, see EPA’s response to comment
316bEFR.060.026.

For a discussion of the requirement to examine design and construction technologies and operational
measures before choosing to implement restoration measures, see EPA’s responses to comments
316bEFR.033.005 and 316bEFR.202.029.
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Comment ID 316bEFR.002.012 vatercose 11.08

RFC: Habitat conservation as part of

Author Name Thomas W. Skinner restoration

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM in general supports habitat conversation, however, CZM does not believe that conservation of
existing habitat will replace the ecological function of organisms that are entrained or impinged. As
EPA has stated in the Proposed Rule, conserved habitat is already contributing to the relative
productivity and diversity of an aquatic system, therefore conservation measures would not
necessarily ensure a net benefit to the waterbody or watershed of concern. CZM maintains that
reductions of entrainment and impingement through technological changes or reductions in flow are
the most efficient means of reducing cooling water intake structure impacts.

EPA Response

Any restoration measure must meet all of the requirements in the final rule.

The final rule requires permit applicants who propose restoration projects to demonstrate to the
permitting authority that they have sufficiently considered design and construction technology and
operational options for their site. This will help ensure that all parties identify the most feasible
means of addressing environmental impacts from cooling water intake structures.
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Comment ID 316bEFR.002.013 vator cone 12.02

Author Name Thomas W. Skinner RFC: Monitoring frequencies

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM is concerned that this proposed monitoring scheme is not sufficient. For example, it is unclear
from this document as to whether “biweekly” sampling means every two weeks or twice each week.
CZM is concerned that these minimum sampling frequencies might be used not as the minimum
amount of work needed to quantify entrainment and impingement, but as the required standard above
which more sampling is not necessary. Without any explanation as to why frequencies were chosen, it
is difficult to evaluate their merits.

Recently, EPA New England and the Commonwealth of Massachusetts Department of Environmental
Protection have been requiring that existing power plants with CWIS monitor for impingement three
times per week - often enough to capture at least one morning, one afternoon and one night sample. In
addition, entrainment data must be collected three times per week (morning, afternoon, and night)
every week from March to September and every two weeks in other months. These sampling periods
cover times of spawning and recruitment for Representative Important Species (RIS) in such a way
that impacts to the RIS can be determined without having to sample every day. Less frequent
sampling would risk missing key impingement or entrainment events.

EPA Response
Please see EPA’s response to comment 316bEFR.074.023.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 17 of 5114
Author ID:  316bEFR.002 Monday, March 29, 2004



Comment ID 316bEFR.002.014 vatercose  10.02

Author Name Thomas W. Skinner Benefit Estimation Methodology

Organization Office Environmental Affairs; Office of
Coastal Zone Management

Valuing fish that are part of a commercial fishery in the manner suggested in option 1 fails to
recognize that these fish and their eggs and larvae have an ecological role before they are caught.
Likewise, the valuation presented in option 2 addresses only the value of fish to recreational
fisherman. Option 3 provides a valuation scheme that focuses narrowly on how much citizens are
willing to pay (e.g., an increase in their electric bill) to prevent impingement and entrainment. The
value of entrained and impinged fish to an ecosystem will always be underestimated if only their
transient commercial or recreational value is considered. In addition, many respondents to the
suggested surveys may not recognize how the types entrained and impinged fish contribute to
ecological integrity or socioeconomic prosperity.

All three of these options fail to address the larger quality of life issues associated with ability to see,
catch, eat, or sell fish in or from one’s own watershed. The health of fish populations is intimately
linked with the communities surrounding a watershed. Activities as disparate as bird watching and
bait dealing and commercial ventures as varied as gas stations or seafood restaurants, all depend upon
adequate fish populations and help strengthen the tax and the well-being of local communities. These
issues are not factored into a simple survey looking narrowly at the dollar value of fish deemed
recreationally or commercially important. CZM recommends that such valuation schemes not be used
to quantify the benefits that would occur if a facility were to comply with the performance standards
in this Proposed Rule. A combination of the above methodologies may be useful as a relative
measure of the benefits of several different options or level of compliance with the performance
standards. CZM does not recommend using any one of the proposed methodologies by itself to
evaluate the benefits of reducing entrainment and impingement.

EPA Response

EPA agrees that the value of entrained and impinged fish to an ecosystem is underestimated “if only
their transient commercial or recreational value is considered.” For EPA’s response to comments that
the Agency’s benefit estimates are incomplete, please see response to comment #316bEFR.206.047.

For the final 316b rule analysis, EPA has not included quantitative measures of nonuse values due to
unavoidable uncertainty in monetizing non-use values. The Agency, however, did explore several
alternative non-use valuation methods to appreciate the potential magnitude of non-use values for this
rule. These methods include meta-analysis and the benefit transfer method. For detail see Chapters
A12, C6, D6, and G6 of the final Phase II Regional Studies Document (DCN # 6-0003).

EPA has responded to concerns regarding the Agency’s non-use valuation methods in responses to a
number of comments. For EPA’s benefit transfer approach, please see EPA’s response to comment
#316b.EFR.307.061 regarding using habitat values to estimate values for fish; comment
#316bEFR.304.002 regarding the soundness of value estimates used for non-use benefit transfer;
comment 316bEFR.304.004 regarding comparisons of population demographics between the study
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region and policy region; comment 316bEFR303.020 regarding the definition of users vs. nonusers;
and comment 316bEFR.303.021 regarding the allocation of values for various wetland services. For
EPA’s meta-analysis please see EPA’s responses to comments #316bEFR.338.044 regarding meta-
analysis in general; comment #316bEFR.338.046 regarding the appropriateness of the studies
selected, comparison of baseline and extent of change, and comparison of affected populations; and
comment #316bEFR.338.047 regarding sensitivity analysis in EPA’s meta-analysis. For EPA’s
response to comments regarding the break-even analysis, please see response to comment
#316bEFR.306.106.
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Comment ID 316bEFR.002.015 vator e 12.03

Author Name Thomas W. Skinner RFC: Entrainment vs. entrainment mortality

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM agrees with EPA that all estimates of entrainment and impingement mortality should be based
upon scientific studies with quality assurance goals approved by local resource agencies and EPA.
These studies should be conducted during times of high abundance of the organisms of interest, and at
times when the facility is operating at full capacity, at times when biocides are in use, and at times
that reflect current entrainment rates at the facility. In order for the results of these studies to be
useful, it should be ensured that sample sizes are large enough to make inferences to the populations
at large. Mortality rates for several different species within the ecosystem should be identified and
sub-lethal effects after passing through the CWIS should be quantified for each of the RIS. CZM
realizes that to accomplish all of these goals will be a large task and suggests that in the absence of
the aforementioned data, 100% mortality of organisms should be assumed.

EPA Response

EPA agrees with this commenter. Designing studies to accurately determine whether entrainment
survival occurs can be very difficult. At this point in time, it may even be impossible. In the interest
of leaving the door open for the advancement of techniques to determine entrainment survival, today's
final rule allows facilities to attempt to study this topic and use the results in their benefits
assessments when seeking a site-specific entrainment requirements. However, the permitting
authority must review and accept the study before the results may be incorporated into the benefits
assessment. Permitting authorities also may want to see benefit analyses as a range with and without
the incorporation of any entrainment survival estimates.

EPA encourages permitting authorities to use the chapter, Entrainment Survival, in the Regional
Studies for the Final Section 316(b) Phase II Existing Facilities Rule, as a guide when reviewing these
studies. In general, EPA believes that the studies it has reviewed are not acceptable and should not be
incorporated in any benefits assessment. EPA's review of these studies has shown that while some
individual organisms may be alive in some of the discharge samples, the proportion of the organisms
that are alive in the samples is highly variable and unpredictable. In addition, the studies contain
various sources of potential bias which case the estimated survival rates to be higher than the actual
survival rates. If the permitting authority determines that the facility's study does not support a
defensible and reliable prediction of entrainment survival, then EPA would encourage the permitting
authority to reject the study for the site-specific benefit analysis.
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Comment ID 316bEFR.002.016 vater ot 13.0

Author Name Thomas W. Skinner More Stringent Requirements

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM agrees that more stringent requirements than those that would be required based on the
proposed performance standards in the rule (§ 125.94(b)), or based on the proposed site-specific
determination of the best technology allowed under the rule (§ 125.94(c)), would be appropriate under
the scenarios described above. CZM suggests that EPA evaluate the impact of multiple stressors,
including multiple intakes within a waterbody, when evaluating demonstration studies.

EPA Response

EPA agrees with the commenter that cumulative stressors, including multiple intakes located in close
proximity to each other, are of concern and should be considered when evaluating demonstration
studies and permit requirements. Today's rule does not limit a State's authority to adopt more
stringent requirements.

EPA notes that in considering a permit application, the Director must review the performance of the
technologies implemented and require additional or different design and construction technologies,
operational measures, and/or restoration measures, if needed, to meet the requirements of the rule. In
addition, the Director may consider any other factors including chemical, water quality, and other
anthropogenic stresses on the source waterbody and other factors in determining whether to impose
more stringent conditions to comply with the requirements of the applicable State and Tribal law or
other Federal law.

Please see response to comment 316bEFR.099.004.
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Comment ID 316bEFR.002.017 Matter Gotl 13.0

Author Name Thomas W. Skinner More Stringent Requirements

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM concurs that the Director should be allowed (and mandated) to require more stringent
technologies so that the recovery of aquatic species is not delayed.

EPA Response
Please see response to comment 316bEFR.002.016.
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Comment ID 316bEFR.002.018 vater oot 18.01

RFC: Definition of “adverse environmental

Author Name Thomas W. Skinner impact”

Organization Office Environmental Affairs; Office of
Coastal Zone Management

The working definitions of “significant” and “population” are very important to the identification of
any impacts in this scenario. CZM would like clarification on EPA’s definition of “significant”
numbers of organisms. Does “significant” represent a certain fraction of the estimated local
population (e.g. 5%)? Or does it refer to a statistically significant difference from some established
baseline. If the latter, this definition would be constrained by the ability to detect statistical
differences, which itself is constrained by the sampling techniques. Statistically significant
differences may be very difficult to determine given the wide variation in larval and egg abundances
even on short temporal scales and the amount of effort required to attain representative samples.
Because of the difficulty involved in establishing baselines especially where waterbodies have
historically been impacted by CWIS and the difficulty collecting enough plankton samples to detect
statistically significant changes, CZM recommends that “adverse environmental impact” be assumed
whenever there is entrainment or impingement as a result of a CWIS.

While CZM agrees that the health of critical aquatic populations or ecosystems is the endpoint of
interest (and not necessarily numbers of individuals lost), CZM is not convinced that adequate metrics
of population or ecosystem health have been developed for waterbodies affected by CWIS in New
England. This is a goal to which resource agencies should strive, but the science has not yet been
developed that would make this option implementable in the near-term. Furthermore, CZM is not
convinced that biotic health metrics can adequately account for the compensatory reserve required for
populations or subpopulations to rebound from major declines associated with catastrophic events,
long-term climate or habitat changes, fluctuations in predators, prey, or other resources.

CZM suggests that EPA use local populations (or subpopulations) to determine adverse
environmental impacts. The current definition of adverse environmental impact (described on p. 188
of the Proposed Rule) allows a facility to decimate the local population of an organism (e.g., that
portion of a larger population that resides within a given embayment or river segment) so long as this
reduction does not affect the larger population. CZM does not believe that it is the intention of the
Clean Water Act to allow power plants with CWIS to decimate local populations of organisms.

EPA Response

EPA has elected not to define "adverse environmental impact" or "significant". Please see the
response to comment 316bEFR.011.004 for the discussion regarding EPA's decision not to define
adverse environmental impact in today's final rule. The definition of significant has been left to the
discretion of the permit director. However, EPA would like to be clear that by significant, the agency
is not referring to statistically significant.
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Comment ID 316bEFR.002.019 vator e 18.01.01

UWAG definition of “adverse environmental

Author Name Thomas W. Skinner impact”

Organization Office Environmental Affairs; Office of
Coastal Zone Management

UWAG contends that its recommended definition of “adverse impact” is scientifically sound and
environmentally protective because it focuses on protecting populations or species and because it
requires that the level of population protection be adequate to ensure protection of the integrity of the
ecosystem (community structure and function). However, the UWAG definition would allow for the
creation of metapopulations with local “sinks” (areas of net negative local population growth for
certain species) around CWIS. As stated above, CZM is supportive of scientific approaches that
protect subpopulations of organisms but feels that the UWAG proposal fails to recognize that holistic
(i.e., inclusive of all sources of mortality) scientific approaches to determining long-term population
or ecosystem health have not yet been developed or verified in New England and that the UWAG
proposal does not differ from the site-by-site evaluation of CWIS that is currently being implemented
under 316(b). Under the current system, determination of “adverse impact” is broad enough that it
requires resource agencies to constantly redefine the term in each segment of a waterbody in which
there is a CWIS. This has been proven to be neither expeditious nor cost-effective.

UWAG’s protective decision criteria (e.g., Locational Criterion, Design Criterion Proportion of Flow
or Volume Criterion, Percent Population Loss Criterion, No Significant Downward Trend Criterion;
pp.190, 191) should be protective in many cases but will not be protective if a subpopulation is at
such a low level that any entrainment or impingement at all may hinder recovery. The latter is likely
the case for winter flounder in Mount Hope Bay. CZM opposes the proposed caveat that allows
achieving only one of the UWAG criteria to demonstrate no risk of adverse environmental impact for
a facility. CZM does however concur with UWAG that if population-based criteria are to be used,
they should be applied independently to each RIS species, and each species should meet the criteria in
order for the facility to demonstrate no risk of adverse environmental impact.

EPA Response

In today's final rule, EPA has elected not to define adverse environmental impact. EPA has rejected
the UWAG, PSEG and "alternative" definitions of adverse environmental impact because they are too
broad and dependent on proven damage on the community and population levels before controls on
cooling water intake structures could be put in place as the best technology available. EPA does not
view adverse environmental impact as limited to demonstrated community or population level

effects. Damage on the community or population level is extremely difficult to quantify and attribute
to a particular cooling water intake structure given the vast number of environmental factors which
work concurrently on fisheries at that organizational level. In today's final rule, EPA seeks to
simplify the section 316(b) determination process by requiring the reduction of impingement
mortality and entrainment by a performance standard. These reductions will reduce stress on fish
populations. Please see the response to comment 316bEFR.011.004 for the discussion regarding
EPA's decision not to define "adverse environmental impact" in today's final rule.
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Comment ID 316bEFR.002.020 vater ot 18.02

Author Name Thomas W. Skinner RFC: Use of previous demonstration studies

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM believes that EPA should not allow a previous 316(b) demonstration to be used for determining
whether there is no adverse environmental impact unless the applicant can demonstrate, through
scientific studies, that the waterbody of interest and the biota therein have not changed since the
previous 316(b) demonstration. Increases in water quality and restoration of habitat can increase the
number of organisms near a CWIS and can lead to increases in a facility’s effects on a population or
subpopulation where none was demonstrated in the past. On the other hand, decreasing water and
habitat quality and diminishing populations in the area of a CWIS can also increase the impact of a
CWIS if a facility impacts a larger and larger proportion of organisms as populations decline. For this
reason, CZM believes that an applicant, after consultation with local resource agencies on the
appropriate detection methods, demonstrate to the satisfaction of EPA and the local resource agencies
that no change has occurred to the ecosystem in which the CWIS is located.

EPA Response

EPA agrees with the commenter and has not allowed the use of historical determinations of BTA in
today's final rule. Please see response to comment 316bEFR.040.001 for details.
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Comment ID 316bEFR.002.021 vatercoe  3.04

Author Name Thomas W. Skinner Applicability to facgét:reT]sitsubject to NPDES

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM would like clarification as to the definition of compliance. Does it mean that the CWIS upgrade
(if this track is selected) has to be completed before a NPDES permit is issued? Or does it mean that
some sort of construction plan with a timetable has to be in place?

EPA Response

For a discussion of how compliance is to be determined, please see EPA's responses to comments
316bEFR.017.003 and 316bEFR.063.005. A facility will not have to complete upgrades to its cooling
water intake structures prior to the issuance of its NPDES permit. For permits that expire within 4
years, EPA has allowed a facility to submit the required information in accordance with a schedule
established by the Director. This information need not be incorporated into the permit application.
For additional information on timing requirements please see EPA's response to comment
316bEFR.034.066.
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Comment ID 316bEFR.002.022 vatereoee  0.02

. Impacts of multiple intake structures on
Author Name Thomas W. Skinner watersheds

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM agrees that this is a wise approach. CZM asks for clarification as to who will be responsible for
investigating the cumulative impacts of multiple intakes in a given area? Would it be the permit
applicant? The Regional EPA office? National Marine Fisheries Service?

EPA Response

The permitting authority should consider the cumulative impacts of multiple intakes in a watershed as
part of its section 316(b) decision making process.
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Comment ID 316bEFR.002.023 vator cone 8.04

Author Name Thomas W. Skinner Proposed Sta”dig‘tjj;fire;'da' rivers and

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM agrees with EPA that estuaries are especially sensitive to impacts from cooling water intakes
and agrees that facilities with CWIS in estuaries should be held to the highest standards.

EPA Response

EPA agrees with the commenter.
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Comment ID 316bEFR.002.024 vatereoe  7.02

Author Name Thomas W. Skinner Performance standards

Organization Office Environmental Affairs; Office of
Coastal Zone Management

One problem with this approach, recognized by EPA in its discussion of the Ohio River (p. 78) is that
waters that will experience greater aquatic life as they are cleaned up or as impediments are removed,
may experience greater entrainment and impingement impacts and the CWIS may no longer be
considered BTA because EPA made the BTA determination at a time when fewer organisms were to
be found in the source waterbody.

CZM would like clarification on EPA’s proposed technology-based approach freshwater in rivers or
streams (p. 85). How will EPA determine if a control technology is BTA if the technology has not yet
been implemented at a specific site? Will it be possible to issue a temporary BTA determination
contingent upon the performance of the technology at a specific site? Further, what if a technology is
expected to reduce entrainment and impingement studies following construction and implementation
show that the target reductions are not met? Can EPA rescind a BTA determination? Will another
technology be required? What if the combined cost of having constructed and implemented both
technologies is greater than expected environmental benefits?

EPA Response

EPA recognizes that improvement of impaired waters is a goal of the Clean Water Act and will
continue to be achieved over time. EPA also acknowledges that improvements to water bodies are the
result of concerted efforts involving numerous factors, the results of manifest themselves over time.
NPDES permits are valid for five years to allow the permitting authority to revisit issues and
circumstances that may not have been present during the previous permit issuance. Improvements in
water quality is one such issue that can be addressed during a permit reissuance. EPA believes it is
unlikely that a water body would experience such a dramatic and unforeseen improvement in water
quality within the term of a 5-year permit as to warrant a revised BTA determination.

EPA does not believe that a technology must be tested in situ in order to make a BTA determination
for the facility in question. Sufficient data exist about several technologies and operational
modifications to enable permitting authorities and facilities to select the optimal configuration meet
the performance standards for the facility in question.

Because compliance monitoring occurs over several years, a temporary BTA determination is
unnecessary. Insufficient performance of a technology or operational modification cannot usually be
determined without several years worth of data. Thus, a decision whether it is necessary to modify a
BTA determination would likely be made during the next permit reissuance rather than a mid-cycle
revocation of BTA. In addition, today's regulation authorizes the permit writer to make site-specific
determinations of BTA, taking into account cost-cost or cost-benefit considerations. Please see the
preamble to today's rule for additional discussion.
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Comment ID 316bEFR.002.025 Vater ot 7.02

Author Name Thomas W. Skinner Performance standards

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM would like clarification on this statement. Is EPA implying that it would prefer a lower
reduction in entrainment and impingement (and therefore more organisms passing through the
facility) when there is the risk that “fragile” organisms could be killed by a barrier mechanism? CZM
questions why EPA is proposing the least amount of reduction in entrainment and impingement rates
when the organisms of interest are most sensitive.

EPA Response

EPA does not believe that the presence of fragile organisms warrants a lower performance standard
for either entrainment or impingement mortality. Today's rule adopts ranges for the performance
standards to maintain the desired flexibility for facilities to determine the most appropriate and cost-
effective means of meeting the requirements. EPA notes that care must be taken when developing an
impingement mortality and/or entrainment reduction strategy to prevent unintended losses that may
result from the final action. Fragile species, while they may require a more focused effort on the part
of the facility, are not subject to less stringent requirements.
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Comment ID 316bEFR.002.026 Vater ot 7.02

Author Name Thomas W. Skinner Performance standards

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM notes that it is not mentioned in this section that a reduction in flows could be counted as BTA.
EPA has previously mentioned in this document that flow is directly related to entrainment and
impingement but does not specifically include reductions in flow with existing or with additional
CWIS upgrades as BTA. But “EPA believes that many facilities achieve further reductions (estimated
at 15-30 percent) in impingement mortality) entrainment by providing for seasonal flow restrictions,
variable speed pumps, and operational measures and innovative flow reduction alternatives” (p. 90).

EPA Response

EPA recognizes the potential reductions that can be achieved by reducing the overall intake flow to a
facility. However, because of the increased cost associated with adopting a reduced flow (most likely
the installation of some sort of closed-cycle system), EPA acknowledges the unlikelihood that many
Phase II facilities would opt for flow reduction to meet the requirements of the final rule. This does
not preclude any facility from selecting this option, either alone or in concert with other technologies
or operational modifications, to satisfy the requirements of the final rule.

EPA has not predetermined any technology to be BTA for all facilities. Instead, EPA has opted left
the determination of the means of compliance up to the facility and the responsible permitting
authority.
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Comment ID 316bEFR.002.027 Matter Gotl 10.1

Author Name Thomas W. Skinner General: cost tests

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM believes that allowing facilities the option for site-specific determination of BTA by
establishing that the facility’s costs are exceptionally high or the benefits are exceptionally low,
depends upon such relative terms that a facility will always tend to overestimate the costs of reducing
entrainment and impingement (e g, by including production value lost while installing technological
upgrades). In addition, calculating the benefit to a population or ecosystem may also be subjective,
especially if the current quality of the receiving waters, and the abundance the biota in these waters,
have been affected by historical activities of the facility.

EPA Response

The only example given for how a facility might overestimate costs in a site-specific determination is
not a valid example of an "overestimate" of costs, in the Agency's opinion. In fact, the Agency views
valuating foregone electricity production due to a construction downtime for installing technology to
comply with this rule to be a valid economic practice.

EPA agrees that current impacts will depend, in part, on the effects of historical conditions on current
abundances of organisms in the vicinity of an intake. Historical conditions include whatever impacts
the plant may have had in the past, as well as the effects of other potential stressors, including water
quality. However, EPA believes it can be extremely difficult to detect effects at the population or
ecosystem level without knowledge of the population or ecosystem before and after an impact at both
control and impact sites (see Schmitt and Osenberg, "Detecting Ecological Impacts," Docket #2-019A-
R21). This is a major reason that EPA has focused its analysis directly on impingement and
entrainment, rather than attempting to determine the magnitude of potential population or ecosystem
impacts.

See Sections V and IX of the preamble for a site-specific determination of best technology available
for minimizing adverse environmental impact. For EPA's response to comments on application of the
cost-benefit test to assessing the value of alternative CWIS technologies, please see comment
#316bEFR.005.020.
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Comment ID 316bEFR.002.028 vater oot 16.01

Author Name Thomas W. Skinner RFC: Regulating limited capacity facilities

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM believes that flow reductions at facilities with limited capacity utilization should be addressed
during periods when eggs or larval organisms are in the water in the vicinity of the CWIS. Flow
reductions (and therefore entrainment reductions) should not be assumed to have occurred merely
because a facility operates only 15% of the time on an annual basis. Biologically and ecologically
what is most important is the frequency of the facility’s open during the time period when spawning
and early development is occurring. CZM is opposed to allowing facilities with limited capacity
utilization to be categorically accepted as in compliance with the rule requiring 60-90% reduction in
entrainment.

EPA Response
See response to comment 316b.EFR.330.032.
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Comment ID 316bEFR.002.029 vater ot 17.01

Author Name Thomas W. Skinner RFC: Other proposed provisions

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM opposes allowing facilities to request alternatives that are less stringent than those specified in
the Proposed Rule, even if the facility believes compliance would result in significant adverse impacts
on local energy markets. CZM believes that there are enough energy generating facilities in New
England that significant adverse impacts would not occur to the local energy market as a result of
compliance with the Proposed Rule (e.g., in Massachusetts alone there are several generating facilities
that operate only during the highest peak generating times. In the summer of 2001 energy was limited
more by transportation mechanisms than by generation).

EPA Response

Under this final rule, EPA has established national performance standards for the reduction of
impingement mortality and, when appropriate, entrainment (see § 125.94). The performance standards
consist of ranges of reductions in impingement mortality and/or entrainment (e.g., reduce
impingement mortality by 80 to 95 percent and/or entrainment by 60 to 90 percent). These
performance standards reflect the best technology available for minimizing adverse environmental
impacts determined on a national categorical basis. EPA believes that a national standard will result
in the most effective reduction in impingement and entrainment. Recognizing that site-specific
conditions can influence the choice of technologies to meet the performance standards, EPA has also
codified several alternatives for complying with the rule's requirements.

Today’s rule also preserves each State’s right to adopt or enforce more stringent requirements.
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Comment ID 316bEFR.002.030 vatorcoe 18.03.02

Author Name Thomas W. Skinner Sample site-specific rule

Organization Office Environmental Affairs; Office of
Coastal Zone Management

As stated previously, CZM feels it is premature to allow energy-generating facilities to mitigate
adverse environmental impacts with fish stocking or any other voluntary restoration measures until
these measures can be proven to be effective at reconstructing the ecological networks (e.g., trophic
webs, energy webs) that were disrupted by the facilities. Evaluation of these restoration measures
should be conducted by an agency, university, or contractor that is independent of the facility.

One flaw with determining BTA on a site-specific basis is that the biological “baseline” that will be
determined as part of this demonstration will by definition not be a baseline of the biological or
ecological integrity of the receiving water without the plant in operation. Any baseline data collected
will have inherent in it the effects of the operation of the plant. While these data may be useful to
future decisions about the operation of the plant, they will not allow a determination of full magnitude
of the plant’s effect on the receiving waters and the biota therein.

EPA Response

For information on the role of restoration, please refer to sections VII and VIII in the preamble to the
final rule.

For a discussion of the calculation baseline, please refer to the preamble to today's rule.
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Comment ID 316bEFR.002.031 vater ot 20.01

RFC: Should EPA include impingement

Author Name Thomas W. Skinner trading?

Organization Office Environmental Affairs; Office of
Coastal Zone Management

CZM is strongly opposed to establishing a trading program for entrainment reduction credits. Our
chief concern arises from the spatial heterogeneity of watersheds and the risk of allowing continued
impacts in areas of a watershed that are the most sensitive to CWIS impacts. CZM believes that a
trading program is a disincentive for facilities with CWIS to achieve maximum reduction in
entrainment required under the Proposed Rule. Further, allowing facilities to trade across waterbodies
that share similar ecological characteristics, regardless of the relative geographic proximity of the
facilities to each other (as on p.224) would allow for consolidation of high impact areas, most likely
in lower socioeconomic areas. Such a strategy not only ignores the ecological importance of young
life stages across all waterbodies, but also raises environmental justice issues.

EPA Response

Please see response to comment 316bEFR.034.027 regarding the role of trading in today's final rule,
comment 316bEFR.077.051 regarding the spatial scale of trading and comment 316bEFR.077.052
regarding the appropriate units of trading.
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Response to Public Comment

---National Pollutant Discharge Elimination System---
Regulations Addressing Cooling Water Intake Structures
for Phase Il Existing Facilities

(40 CFR Parts 9, 122, 123, 124, and 125)

Response to Comments Submitted by:

David E. Tomlinson

On Behalf Of:
Bethlehem Steel Corporation

Author ID Number:
316bEFR.003
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Comment ID 316bEFR.003.001 vatercose  3.05

Author Name David E. Tomlinson Facilities not covered by today’s proposal

Organization Bethlehem Steel Corporation

Four conditions, all of which must apply, define a “Phase II Existing Facility” subject to proposed
Subpart J. Condition 2 is that the facility “both generates and transmits electric power, or generates
electric power but sells it to another entity for transmission.” [Subpart J, §125.91, page 17220] A
strict and literal reading of this condition could draw Bethlehem’s power generating units operating as
an integral part of iron and steel manufacturing sites into the Phase II requirements. At both of
Bethlehem’s integrated steel plants, the power generating units are used primarily to generate
electricity for on-site consumption. The energy transmitted to another entity is de minimis compared
to that generated. At one plant, because of contractual arrangements, some power is exported to the
local utility, but the total annual integrated demand (purchased electricity plus internally generated
electricity) greatly exceeds the amount of electricity that is fed back to the local public utility. At the
other plant, power is “sold” into the grid but a greater amount is purchased back at lower rates, the
site is a net consumer of electricity, not a net producer.

Power generating units operating as an integral part of iron and steelmaking (SIC 3312/NAICS 3311
and 3312) facilities should be administratively removed from the Phase II rule because the agency
clearly intended that iron and steel facilities will be covered in Phase III. This was discussed at
various points in the preamble.

Among these, EPA has established effluent limitations guidelines that apply to most of the industry
categories that use cooling water intake structures (e.g., steam electric power generation, iron and
steel manufacturing, pulp and paper manufacturing, petroleum refining, chemical manufacturing.
[preamble Section [.C.1, page 17125]

Existing facilities with design flows below the 50 MGD threshold, as well as certain existing
manufacturing facilities, and offshore and coastal oil and gas extraction facilities, would not be
subject to this proposed rule, but will be addressed in Phase III. [preamble Section 11, page 17128]

Existing power generating facilities with design flows below this threshold [S0 MGD], as well as
certain existing manufacturing facilities, and offshore and coastal oil and gas extraction facilities,
would not be subject to the proposed rule, but will be addressed under the Phase III rule. [preamble
Section I1.E, page 17130]

Five questionnaires were distributed to different industrial groups. They were: (1) Detailed Industry
Questionnaire: Phase I Cooling Water Intake Structures — Traditional Steam Electric Utilities, (2)
Short Technical Industry Questionnaire: Phase II Cooling Water Intake Structures — Traditional
Steam Electric Utilities, (3) Detailed Industry Questionnaire: Phase I Cooling Water Intake
Structures — Steam Electric Nonutility Power Producers, (4) Detailed Industry Questionnaire: Phase 11
Cooling Water Intake Structures — Manufacturers, (5) Watershed Case Study Short Questionnaire.
[preamble, Section II1.B., page 17134]

All of the above citations from the preamble to the proposed rules clearly show that the agency does
not intend to have the Phase Il regulations apply to the iron and steel industry. In addition, the data
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collection questionnaires sent by the agency prior to the rule proposal emphasized the distinction that
was made between non-utilities and manufacturers such as the iron and steel industry, which is one
of the four major industrial categories considered.

Having the power generation units located on a steel plant site subject to Phase II regulations and the
other, traditional iron and steelmaking operations subject to the future Phase III regulations would
result in a regulatory morass. At both of the integrated steelmaking facilities operated by Bethlehem,
the power generation and steelmaking units share a common intake. To the extent that the Phase II1
requirements are different from Phase 11, it will be difficult for permit writers to equitably apply a set
of permit requirements.

Bethlehem’s concern could easily be resolved if proposed §125.91 is amended to read:

(a)This subpart applies to an existing facility, as defined in §125.93, if it:

(1)Is a point source that uses or proposes to use a cooling water intake structure;

(2)Both generated and transmits electric power, or generates electric power but sells it to another
entity for transmission (except for large industrial complexes whose total integrated demand exceeds

the amount of electricity fed back to the local utility on an annual basis or exceeds the capability of its
generating units) [new language is underlined]

3)...

EPA Response
See response to 316bEFR.050.002.
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Response to Public Comment

---National Pollutant Discharge Elimination System---
Regulations Addressing Cooling Water Intake Structures
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Response to Comments Submitted by:
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Comment ID 316bEFR.004.001 vater oot 8.01

Proposed standards for FW rivers and

Author Name Russell G. Olivier streams

Organization IMC Phosphates Company

IMC questions the need for intake protection in excess of traveling screens along the lower
Mississippi River.

Based on site-specific experience, IMC questions the need for biota protections (in excess of those
provided by existing traveling screens) for cooling water intakes along the lower Mississippi River.

IMC’s traveling screens have been cleared twice per day essentially every day for the past 35 years.
Interviews with employees involved with screen cleaning activities reveal that there is very rarely
evidence of fish, shellfish or other biota in the screens. For example, one of our operators responsible
for this activity does not recall having seen evidence of any fish, shellfish or other biota in the screens
for at least the past year. In discussions with our other operators, they report (for the period of record)
a total of no more than 20 incidences per year of finding a fish or shellfish in the traveling screen.

Additionally, IMC has strainers (5/16” x 5/16” openings) in service inside the operating units on this
water system. These strainers are back-washed as needed several times per week. Evidence of biota
on these strainers also indicates no marine life forms are entering the water supply, passing through
the traveling screens.

EPA Response

EPA disagrees that all intakes in the lower Mississippi River should not be subject to additional
requirements. Facilities withdrawing greater than 5% of the mean annual flow from freshwater rivers
and streams (and having a capacity utilization rate greater than 15%) are required to meet both
impingement and entrainment requirements. The withdrawal threshold is based on the concept that
absent any other controls, withdrawal of a unit volume of water from a waterbody will result in the
entrainment of an equivalent unit of aquatic life (such as eggs and larval organisms) suspended in that
volume of the water column. EPA discussed these concepts in more detail and invited comment on
the use of this threshold and supporting documents in its NODA for the New Facility Rule (66 FR
28863). EPA believes that a 5% mean annual flow requirement for freshwater rivers and streams
achieves an acceptable level of protection for the source water while remaining economically and
practicably reasonable for existing facilities.

EPA notes that a facility on the Mississippi River is unlikely to withdraw more than 5% of the mean
annual flow. Therefore, the facility would be likely be subject to impingement requirements only.
Such a facility could elect to demonstrate that the current intake configuration meets the applicable
performance standards, as described under § 125.94(a)(2) or could opt to seek a site-specific
determination of best technology available, as described under § 125.94(a)(5).
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Comment ID 316bEFR.004.002 vatier coce 10.01.02.01

Author Name Russell G. Olivier EPA methods: a0e 1 equiv, yield, prod
oregone

Organization IMC Phosphates Company

IMC respectfully suggests that the data collected from the Ohio River (from which Mississippi River
effects were projected) may not have been fully applicable to the Mississippi River. In reviewing data
presented in section IX.E.2 of the proposed rule, it appears that the study assumes that more than 97%
of the fish and shellfish killed in cooling water intakes would eventually be caught by commercial
fishing, thus relating directly to that much “lost fishery yield”. IMC respectfully suggests that this is
not the case for the small amount of biota entrapped in our screens. First, the biota are almost always
species which are not fished commercially, but are instead forage creatures which are fed upon by
larger biota. We respectfully suggest that essentially all of the small number of biota entrapped and
killed in IMC’s traveling screens are promptly consumed by other biota in the river. In other words,
these creatures become part of the food chain just as they would if they had not become entrapped in
the screens.

Second, even if the entrapped biota are species which are fished commercially, it is extremely
unlikely that more than 97% of those individuals would be netted by commercial fishermen. It would
seem more likely that the vast majority would be consumed by other biota and/or would live their life
cycle without being caught by commercial fishermen.

For these reasons, IMC respectfully suggests that the projected current impact of traveling screens on
fishery yields along the lower Mississippi River is exaggerated in the proposed regulation, and
consequently the projected positive impacts of additional controls are similarly exaggerated. To
address these concerns, IMC proposes the following:

-If a relatively large number of facilities affected by these proposed regulations are located on the
lower Mississippi River, IMC proposes that EPA conduct a supplemental study specifically to project
effects of the cooling water intakes present along the lower Mississippi River. IMC is confident that
such a study will conclude that traveling screen technology of the type in use at IMC is sufficient to
protect biota along this stretch of the Mississippi River.

-If the number of affected facilities on the lower Mississippi River is relatively small, we request that
the final rule allow for individual facilities such as ours to provide site-specific data to the regulatory
agencies quantifying fish, shellfish and other biota trapped in our traveling screens over the course of
a year (or over some other significant time period). Based on that data, site-specific water intake
provisions could be written into NPDES permits, if appropriate, to protect biota from the specific
intake structures.

EPA Response

EPA's analysis did not assume that "97% of the fish and shellfish killed in cooling water intakes
would eventually be caught by commercial fishing, thus relating directly to that much 'lost fishery
yield." EPA's yield calculations take into account rates of fishing mortality, which are typically 20%
or less. The commenter is referred to Chapter A5 of Part A of the Phase II Regional Study Document.
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EPA recognizes that Mississippi River I&E rates may not be identical to Ohio River rates. However,
the intention of EPA's analysis was not to develop facility- or river-specific estimates of I&E, but
rather to develop an estimate of the relative magnitude of I&E for the entire Inland region.

For a national estimate, similarities include the fact that both are large river systems, have large
human populations residing near them, who have multiple uses for the river.

Facilities will have the opportunity to present relevant site-specific information during the permitting
process.
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Comment ID 316bEFR.004.003 vator oo 21.03

Author Name Russell G. Olivier Monitoring requirements

Organization IMC Phosphates Company

IMC questions the need for on-going monitoring after Best Available Control Technology has been
installed.

The proposed regulations seem to indicate that on-going monitoring may or will be required after Best
Available Control Technology has been installed. IMC respectfully suggests that once a facility and
the regulating agency have agreed upon what constitutes Best Available Control Technology and have
agreed to a maintenance schedule for that technology, on-going monitoring is not necessary and will
only add to the permitee’s paper-work compliance burden. We suggest that on-going monitoring not
be required after installation of BAT.

EPA Response
Please see EPA’s response to comment 316bEFR.021.007.
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Comment ID 316bEFR.004.004 vater ot 7.01.03

Author Name Russell G. Olivier Option 3--Site-specific determination

Organization IMC Phosphates Company

IMC requests maximum flexibility in the regulations.

As currently written, the proposed regulations are quite flexible in most areas. This is good, because
the regulations are proposing to address intakes associated with a great many types of water bodies in
a great many geographic regions. IMC requests that all existing flexibility in the regulations be
maintained, and that supplemental flexibility be added, wherever possible. In particular, we request
that the administrative authority which issues NPDES permits be given full authority to determine
Best Available Control Technology for facilities under its jurisdiction based on cost/benefit analyses
and site-specific information such as the data presented earlier in this document.

EPA Response

EPA agrees that flexibility for permittees is an important consideration and notes that the final rule
contains five compliance alternatives from which a permittee may choose. Please refer to the
preamble for a discussion of the framework of the final rule.

EPA notes that the final rule includes a site-specific compliance alternative, which includes a
provision for a cost-cost and cost-benefit test. Please refer to the response to comment
316bEFR.338.002 for more information.
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Comment ID 316bEFR.005.001 vater cose OPP

Author Name Robert N. Stavins General Statement of Opposition

Organization John F.Kennedy School of Government,
Harvard University

In numerous important respects, the economic analysis offered by EPA in support of the rule is
severely flawed, biased, and misleading. Indeed, some of the methodologies employed are neither
recommended nor endorsed by EPA’s own Guidelines for Preparing Economic Analyses or by the
U.S. Office of Management and Budget’s guidelines under Executive Order 12866. <FN 2>

In the late 1990s, a dedicated team of EPA economists, economic analysts, and others produced
EPA’s revised Guidelines for Preparing Economic Analyses, published in September of 2000. <FN
3> But the economic analysis that EPA has prepared to support the proposed rule under Section
316(b) is — in very important dimensions — inconsistent with those Guidelines. In my view, the
serious problems I identify could not have occurred had the proposed rule and its economic analysis
been subjected to wide internal review by EPA’s economics staff. This is particularly striking
because EPA’s leadership recognizes the importance of having at their disposal the best scientific and
economic analysis for this and all other rules. <FN 4> In this spirit, I sincerely hope my comments
will help foster the execution of a sound economic analysis and the development of an
environmentally and economically sensible rule for implementation of Section 316(b) of the Clean
Water Act.

Footnotes

2 U.S. Environmental Protection Agency. Guidelines for Preparing Economic Analyses. Office of the Administrator, EPA
240-R-00-003. Washington, D.C., September 2000. U.S. Office of Management and Budget. Economic Analysis of
Federal Regulations Under Executive Order 12866. Washington, D.C., January 1996.

3 In its review of EPA’s Guidelines for Preparing Economic Analyses, the Science Advisory Board summarized its findings
as follows: “... the Committee’s general conclusion is that the Guidelines succeed in reflecting methods and practices that
enjoy widespread acceptance in the environmental economics profession. Although some concerns remain about particular
parts of the Guidelines, our overall assessment is that the Guidelines are excellent. It is our hope that the Guidelines
demonstrate EPA’s commitment to credible and consistent economic analyses in support of the policy process” (U.S.
Environmental Protection Agency 2000, Appendix A, page 1, Letter to Administrator Carol Browner, signed by Dr. Joan
Daisey, Chair, Science Advisory Board, and Dr. Robert N. Stavins, Chair, Environmental Economics Advisory Committee).

4 On July 12, 2002, EPA Administrator Christine Todd Whitman sent a memorandum to all EPA employees on the subject
of “Strengthening Economic Analysis at the Environmental Protection Agency.” In the memorandum, the Administrator
announced that the Associate Administrator of the Office of Policy, Economics, and Innovation [OPEI] will henceforth serve
as EPA’s Economics Advisor to “help strengthen the analytic foundation of the Agency’s decision making process.” The
second in a list of specific directives in the Administrator’s memorandum is the establishment of “a system through which
OPEI economists will review program office analyses to ensure compliance with EPA’s Guidelines for Preparing Economic
Analyses.”

EPA Response

No response is required, as this comment summarizes the author's comments. Each issue is addressed
individually in subsequent responses.
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Comment ID 316bEFR.005.002 vatercoge  9.03

Mkt-level impacts/Reliability/EO 13211:

Author Name Robert N. Stavins Energy Effects

Organization John F.Kennedy School of Government,
Harvard University

Before turning to my comments, [ wish to emphasize the great importance of the proposed 316(b) rule
and the analysis used by EPA to support it. According to EPA’s calculations, 550 facilities nation-
wide will be subject to the Phase Il rule, representing 13 percent of the total number of facilities
generating electricity for the market (Economic Analysis, page A2-3). This statistic greatly
understates, however, the significance of the proposed rule’s impact, because this same set of
facilities provides fully 48 percent of nation-wide electric generating capacity and 56% of net
generation (Economic Analysis, page A2-3). Hence, the impacts of the proposed rule will be
widespread and exceptionally important. Given the prominence of the proposed rule, the analytical
methods employed in its support are especially critical. Generic methodologies employed in support
of the proposed rule, such as those used for estimating benefits and costs, may well be employed for
other rules in the future. EPA should take the time to do it right in this important rule.

EPA Response

EPA acknowledges the importance that the facilities subject to the Phase II rule have in the electricity
market. As documented in the preamble and the supporting documents, EPA modified a number of
assumptions and methodologies in response to comments submitted on the proposed rule and the
Notice of Data Availability. Many of the models and methodologies used by EPA are widely
accepted and have been peer-reviewed and OMB-approved. EPA therefore asserts that it “did it
right.”
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Comment ID 316bEFR.005.003 vatorcoe 10.02

Author Name Robert N. Stavins Benefit Estimation Methodology

Organization John F.Kennedy School of Government,
Harvard University

In this introductory overview, I highlight the major issues that arise in EPA’s proposed rule and the
economic analysis which stands behind it. The most egregious errors in the analysis occur in the use
of an avoided-cost method to calculate major elements of the rule’s “benefits,” including indirect and
non-use values. Pleading constraints of time and money, EPA did not employ well-accepted and
appropriate economic methods. Instead it developed and applied a completely illegitimate method of
analysis, a so-called “habitat replacement cost” (HRC) method, which estimates the costs of an
alternative approach — and a very costly alternative — for achieving the same functions as targeted
by the proposed regulation. EPA then uses those avoided costs as a “substitute” for a calculation of
the real benefits of the rule.

This is not merely a flawed approach to estimating benefits; it is not a benefit-estimation method at
all. Such “avoided-cost methods of benefit estimation” have long been recognized as essentially
oxymoronic and completely invalid. Applying these methods will mean that any proposed project
(whether the project is good or bad for the environment) will appear to be desirable. By taking the
next most costly approach of achieving an objective and calling that the project’s benefits, one will
always find that “benefits” — so measured — exceed costs. This completely faulty reasoning will
come back to haunt EPA when others use it to push for actions the Agency opposes.

EPA Response

The HRC method is not used in the cost benefit analysis for the final Section 316(b) Phase II rule. For
EPA's response to comments on the HRC method, please see response to comment #
316bEFR.005.035.

In the analyses for the NODA and the final rule, EPA no longer uses hatchery costs to estimate
impacts on forage species. Instead EPA translates foregone production among forage species into
foregone production among harvested species that are impinged and entrained using an assumed
trophic transfer ratio, and then translates foregone production among these harvested species to
foregone yield. Further information on the methods EPA used to estimate forage losses is provided in
the regional study document prepared for the analysis for the final Phase II rule (DCN #6-0003). See
Chapter A5: Methods Used to Evaluate [&E.
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Comment ID 316bEFR.005.004 vatercose  10.02.03

Use of Replacement Costs (HRC and

Author Name Robert N. Stavins hatchery-based)

Organization John F.Kennedy School of Government,
Harvard University

While mitigation, restocking, and/or habitat restoration may be acceptable approaches as alternatives
to the installation of specific technologies in order to offset I&E losses, the cost of such alternatives is
not a reasonable proxy for the value (that is, the benefits) of reducing I&E.

EPA Response

In the analyses for the NODA and the final rule, EPA no longer uses hatchery costs to estimate
impacts on forage species. Instead EPA translates foregone production among forage species into
foregone production among harvested species that are impinged and entrained using an assumed
trophic transfer ratio, and then translates foregone production among these harvested species to
foregone yield. Further information on the methods EPA used to estimate forage losses is provided in
the regional study document prepared for the analysis for the final Phase II rule (DCN #6-0003). See
Chapter A5: Methods Used to Evaluate I&E.

EPA does not use the Habitat-based Replacement Cost (HRC) method in the cost benefit analysis for
the final Section 316(b) Phase II rule. Please see the document entitled "Habitat-based Replacement
Cost Method" (DCN #6-1003) for additional discussion of the HRC method. Please also see EPA’s
response to comment #316bEFR.005.035.
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Comment ID 316bEFR.005.005 vatorcoe 10.02

Author Name Robert N. Stavins Benefit Estimation Methodology

Organization John F.Kennedy School of Government,
Harvard University

EPA needs to use an appropriate methodology for calculating the rule’s benefits before it can compare
those benefits with the costs of the proposed regulation. To the extent that EPA believes that non-use
and other values exist which are not adequately captured by the standard and well-accepted valuation
methods, it should postpone finalization of this regulation and go back to the drawing board. My
comments on the HRC method are presented in detail in section I11.D, below.

EPA Response

EPA agrees that they must use appropriate methodologies for calculating benefits. EPA’s approach to
benefit cost analysis of the final Section 316(b) Phase II rule is consistent with principles outlined in
the EPA’s Guidelines for Preparing Economic Analyses, United States EPA (EPA 240-R-00-003).

For the final 316b rule analysis, EPA has not included quantitative measures of nonuse values due to
unavoidable uncertainty in monetizing non-use values for this rule. The Agency, however, did explore
several alternative non-use valuation methods to appreciate the potential magnitude of non-use values.
These methods include meta-analysis of surface water valuation studies and a benefit transfer method.
For detail see Chapters A12, C6, D6, and G6 of the final Phase II Regional Studies Document (DCN #
6-0003).

EPA has responded to concerns regarding the Agency’s non-use valuation methods in responses to a
number of comments. For EPA’s benefit transfer approach, please see EPA’s response to comment
#316b.EFR.307.061 regarding using habitat values to estimate values for fish; comment
#316bEFR.304.002 regarding the soundness of value estimates used for non-use benefit transfer;
comment 316bEFR.304.004 regarding comparisons of population demographics between the study
region and policy region; comment 316bEFR303.020 regarding the definition of users vs. nonusers;
and comment 316bEFR.303.021 regarding the allocation of values for various wetland services. For
EPA’s meta-analysis please see EPA’s responses to comments #316bEFR.338.044 regarding meta-
analysis in general; comment #316bEFR.338.046 regarding the appropriateness of the studies
selected, comparison of baseline and extent of change, and comparison of affected populations; and
comment #316bEFR.338.047 regarding sensitivity analysis in EPA’s meta-analysis. For EPA’s
response to comments regarding the break-even analysis, please see response to comment
#316bEFR.306.106.
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Comment ID 316bEFR.005.006 water oo 10.02.03

Use of Replacement Costs (HRC and

Author Name Robert N. Stavins hatchery-based)

Organization John F.Kennedy School of Government,
Harvard University

Related to EPA’s proposed habitat replacement cost method is another proposed valuation method,
which EPA characterizes as “societal revealed preference.” Like the HRC method, this approach has
no foundation in economic theory, is not accepted by economists as a legitimate empirical method of
valuation, and is no more than a method of cost analysis mistakenly applied to the benefit-side of the
ledger. It takes the historical cost to restore particular species under various government mandates as
an indication of benefits (despite the fact that those mandates — in most cases — were developed
without any systematic evaluation of their benefits and costs). The very purpose of a benefit-cost
analysis is to assess policies by contrasting their benefits and their costs. EPA’s methodology
completely reverses this, and takes the fact that a policy exists as evidence that its benefits exceed its
costs (and therefore that its benefits can be proxied by its costs, at a minimum). This makes a
complete sham of the very process in which the proposed 316(b) rule is being considered. My
comments on this point are presented in section III.E, below.

EPA Response

EPA does not use the Societal Revealed Preference (SRP) method in the cost benefit analysis for the
final Section 316(b) Phase Il rule. Even though the SRP approach is no longer applied to the 316b
benefits assessment, EPA believes that the method does have some merit and applicability under
suitable conditions.

Dr. Stavins argues that EPA’s method for valuing threatened and endangered species in California,
referred to as "societal revealed preference,” is not truly a revealed-preference method and has no
foundation in economic theory. Dr. Stavins, and some other commenters, base this assertion on the
fact that the approach relies on estimates of restoration program "costs" and that these costs should
not be confused with "value." They further argue that this approach would simply take the cost of any
program or regulation and infer that it has a value equal to its cost.

The Agency agrees with many comments received that, in general, "costs" should not be confused for
"values." However, EPA also notes that there are many instances in which cost-based information can
provide useful insights to policy makers, and that under suitable circumstances, costs can be used as a
proxy for (i.e., in lieu of) more desirable but less accessible "value" information.

There are many instances under which it would be wholly inappropriate to take the costs of some
program or activity and assume that the "value" of that activity or program can be inferred from the
cost. EPA clearly recognizes that there are specific circumstances and conditions that must apply in
order for costs to suitably be interpreted as a reflection of societal (or individual) value. These
conditions apply for the SRP.

For example, cost-based data may be viewed as an indication of "value" where the costs are borne
voluntarily by the individuals involved, or in cases where public policies reflect a broad consensus
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based on continuous and extensive input from the general public and the broad array of interested
parties. This would be especially true where an adaptive management approach enables adjustments
over time in what actions are taken and what costs are incurred. This is the case for the restoration
elements of the Cal-Fed program that serve as the basis for the Agency’s initial application of the
SRP. The SRP analysis was based on a public policy program involving extensive stakeholder input,
in a consensus-oriented decision-making context, applying adaptive management. Under such
conditions, the outcomes can be conceived as reflecting a real "social choice," and hence the resulting
real costs currently borne by the public do provide a valid indication of potential value. Both
individual and social choices are important and should be valued, and this approach provides a useful
tool for examining social choices, under suitable conditions.

Also note that within the economics profession there are differences of opinion about social
preferences. Please refer to comments submitted by Frank Ackerman (316bEFR.014.001 through
316bEFR.014.012). See especially comment #316bEFR.014.009.
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Comment ID 316bEFR.005.007 vatercoe  10.07.03

Author Name Robert N. Stavins RFC: Test: benefits should justify the costs

Organization John F.Kennedy School of Government,
Harvard University

In an important part of the Proposed Rule, EPA solicits comments on four alternative decision criteria
for comparing the benefits and costs of alternative CWIS technologies: (1) the wholly
disproportionate cost test, whereby the alternative which exhibits the greatest environmental gain
without bringing about costs which are “wholly disproportionate” to the benefits is preferred; (2) a
modified wholly disproportionate cost test; (3) a significantly greater cost to benefit test; and (4) a
benefits should justify the costs test, whereby the alternative which exhibits the greatest net benefits
without bringing about negative net benefits is preferred. Only one of these alternative criteria will
lead consistently to decisions that are in the general social interest: only criterion (4) — the benefits
should justify the costs test — whereby the alternative which exhibits the greatest net benefits without
bringing about negative net benefits is preferred. <FN 5> My comments on this are presented in
detail in section I, below.

Footnotes

5 It is important to keep in mind that the correct economic concept of social benefits is by no means limited to financial or
commercial benefits. Rather, social benefits is a measure of the net utility that all relevant members of society receive. In
the present context, this would include benefits associated with commercial and recreational fishing, as well as any relevant
non-use value (that is, the utility that individuals receive simply from knowledge of an amenity’s existence).

EPA Response

Please refer to the response to comment 316bEFR.005.020 for a discussion of the application of the
cost-benefit test to assessing the value of alternative approaches.
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Comment ID 316bEFR.005.008 vatorcoe 9.01

Facility & firm-level costs/Econ.

Author Name Robert N. Stavins Practicability

Organization John F.Kennedy School of Government,
Harvard University

Closely related to the issue of alternative decision criteria is EPA’s attempt to assess “economic
practicability” or “affordability.” In this context, EPA argues that the rule will not be damaging to
firms (and individuals) which bear its costs, basing this claim upon an examination of the ratio of the
annual costs of the rule to the annual revenues of the companies affected. The comparison is utterly
irrelevant! It tells us nothing about whether a technology helps to achieve specific objectives,
whether it does so at minimum cost (cost effectiveness), or whether an alternative investment would
provide greater net benefits to the company, the environment, or society as a whole. The
identification of any particular ratio as a criterion for “economic practicability” or “affordability”
would be arbitrary and unsupported by sound economics.

The appropriate way, in economic terms, of evaluating society-wide “affordability” is to use a social
net present value criterion, in which it is considered to be in society’s interest that a technology be
adopted by a firm if the present discounted value of anticipated net benefits is greater than the present
discounted value of anticipated net benefits from alternatives. Note that although such a socially
efficient technology maximizes net benefits to society, it may yield higher costs than benefits to an
affected company. My comments on this point are presented in detail in section II, below.

EPA Response

Please refer to the response to comment 316bEFR.005.021 in subject matter code 9.01.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 55 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



Comment ID 316bEFR.005.009 vater coce 10.01.02.07

Author Name Robert N. Stavins Fish Population Modeling

Organization John F.Kennedy School of Government,
Harvard University

A large and important part of EPA’s overall analysis is its attempt to estimate the potential benefits of
the proposed rule in reducing losses from impingement and entrainment (I&E) and any resulting
increases in fish stocks and landings. <FN 6> In addition to the severe problems associated with
EPA’s fatally flawed HRC and related methods, there are significant flaws with its estimates of
commercial fishery impacts, including the relationships between impacts on forage species and
harvested species.

Changes in fish stocks and related catch levels are best analyzed with an appropriate bioeconomic
“stock-recruitment model” that captures these complex relationships over time. EPA indicates that
because of “uncertainties” involved in the data and the scientific relationships, and because “many
fish stocks are at risk,” it has chosen instead to adopt a “precautionary approach to environmental
decision-making.” This confuses the analysis by introducing what is — if anything — an alternative
decision criterion (and one without sound foundation in the economics literature) into the estimation
of benefits, rather than treating it as an explicit normative view of how decisions should be reached.
Embedding a policy choice in a technical analysis intended to justify a regulatory decision would
seem to contradict EPA’s agency-wide standard that risk assessment should be kept separate from risk
management.

Footnotes

6 I focused on economic aspects of the various analyses, and did not review for accuracy EPA’s estimates of I&E losses.

EPA Response

This comment is in response to material on fish population modeling that was presented by EPA at
proposal in Chapter A6 of Part A of the Phase II Case Study Document (DCN #4-0003). The
commenter is incorrect to interpret the discussion in Chapter A6 to mean that EPA had embedded a
policy choice in its technical analysis. Rather, the material in Chapter A6 was presented to provide the
scientific basis for EPA's decision not to use dynamic fish population models for its benefits analysis.
Because of the misunderstanding of some commenters about the intent of this material, EPA has
withdrawn this chapter from its final analysis.

In place of the fish population modeling chapter, EPA provides its rationale for selecting the methods
it used to evaluate I&E in Chapter A5 of the final Phase II Regional Analysis Document (DCN #6-
0003). For harvested species, which represent less than 2 percent of total I&E losses, EPA used a
simple, static model of foregone harvest that assumes that I&E losses of harvested species result in a
reduction in the number of harvestable adults in years after the time that individual fish are killed by
I&E and that future reductions in I&E will lead to future increases in fish harvest. The approach does
not require knowledge of population size or the total yield of the fishery; it only estimates the
incremental yield that is foregone because of the number of deaths due to I&E.

EPA believes that this approach provides reasonable estimate of foregone harvest projected directly
within a cohort. EPA recognizes that the assumption that the key parameters in its yield model are
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static is an important one that is not met in reality. However, by focusing on a simple interpretation of
each individual I&E death in terms of foregone yield, EPA concentrated on the simplest, most direct
assessment of the potential economic value of eliminating that death.

Although EPA’s approach to modeling yield requires estimates of a large number of stage-specific
growth and mortality rates, the use of more complex fish population models would rely on an even
larger set of significant data uncertainties and would require numerous additional and stronger
assumptions about the nature of stock dynamics that would be difficult to defend with available data.
Additional data uncertainties of population dynamics models include the relationship between stock
size and recruitment, and how growth and mortality rates may change as a function of stock size and
other factors. Obtaining this information for even one fish stock is difficult and time-consuming;
obtaining this information for the many species subject to impingement and entrainment nation-wide
was not possible for EPA’s national benefits analysis, particularly given the lack of relevant data for
the 98% of impinged and entrained species that are forage species.

In addition to a lack of data, there are numerous issues and difficulties with defining the size and
spatial extent of fish stocks. As a result, it is often unclear how I&E losses at particular cooling water
intake structures can be related to specific stocks. For example, a recent study of Atlantic menhaden
(Brevoortia tryannus), one of the major fish species subject to impingement and entrainment along the
Atlantic Coast of the U.S., indicated that juveniles in Delaware Bay result from both local and long
distance recruitment (Light and Able, 2003, DCN #6-1484). Thus, accounting only for influences on
local recruitment would be insufficient for understanding the relationship between recruitment and
menhaden stock size. Geographic stock delineation is a significant, ongoing problem in fisheries
management.

Another difficulty in developing more complex models of fish species subject to impingement and
entrainment is that it is fundamentally difficult to demonstrate that any particular kind of stress causes
a reduction in fish population size. All fish populations are under a variety of stresses that are difficult
to quantify and that may interact. Fish populations are perpetually in flux for numerous reasons, so
determining a baseline population size, then detecting a trend, and then determining if a trend is a
significant deviation from an existing baseline or is simply an expected fluctuation around a stable
equilibrium is problematic and often not possible with available data. Fish recruitment is a
multidimensional process, and identifying and distinguishing the causes of variance in fish
recruitment remains a fundamental problem in fisheries science, stock management, and impact
assessment. This issue was beyond the scope and objectives of EPA’s section 316(b) benefits
analysis.

In light of the fact that the availability of current records of I&E loss rates is very limited, that I&E
assessment is inherently complex, and that well-established methods for assessment of I&E on a
national scale do not exist, EPA chose to use a static yield model to avoid additional uncertainties,
and concomitant controversies about results.

For a discussion of the term "precautionary approach," please see EPA's response to Comment
316bEFR.005.026.
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Comment ID 316bEFR.005.010 vator e 10.02.03

Use of Replacement Costs (HRC and

Author Name Robert N. Stavins hatchery-based)

Organization John F.Kennedy School of Government,
Harvard University

EPA attempts to value impacts on forage species outside of a stock-recruitment model, by examining
hatchery costs instead. This is not a valuation method at all, but a method of examining alternative
costs. This is another example of the fatal error of confusing benefits and costs. My comments on
this point are presented in section II1.A, below.

EPA Response

In the analyses for the NODA and the final rule, EPA no longer uses hatchery costs to estimate
impacts on forage species. Instead EPA translates foregone production among forage species into
foregone production among harvested species that are impinged and entrained using an assumed
trophic transfer ratio, and then translates foregone production among these harvested species to
foregone yield. Further information on the methods EPA used to estimate forage losses is provided in
the regional study document prepared for the analysis for the final Phase II rule (DCN #6-0003). See
Chapter A5: Methods Used to Evaluate I&E.
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Comment ID 316bEFR.005.011 vater ot 10.02.02

Author Name Robert N. Stavins Commercial Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

Another problem with EPA’s approach to valuing commercial fisheries impacts is its unfortunate
adoption of a rule-of-thumb by which it multiplies commercial valuations in a misguided effort to
identify broader economic effects. This is arbitrary and not founded upon economic theory or
empirical realities. This, like all of the problems I note, imparts a bias in EPA’s analysis toward
inflating estimated benefits of the proposed regulation relative to its costs. My comments on this are
presented in section I1I.A, below.

EPA Response

Please see EPA's comments on stock-recruitment modeling in response to Comment
316bEFR.005.009.

For a discussion of the term "precautionary approach," please see response to Comment
316bEFR.005.026.

For EPA's response to comments on the methods used to estimate commercial fishing losses and
benefits please see the response to comment 316bEFR.005.029.

In the benefits analysis for the final rule, EPA did not use hatchery replacement costs or the 50% rule-
of-thumb to estimate non-use benefits, as discussed in response to Comment 31bEFR.005.034.T
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Comment ID 316bEFR.005.012 vater ot 10.02.01

Author Name Robert N. Stavins Recreational Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

EPA’s analysis of recreational fishery benefits is likewise flawed. The analyses in the various case
studies rely — wholly or in part — on empirical results that were not derived from analyses of the
cases in question. Instead, EPA uses a benefits transfer approach, in which results of previous studies
of other recreational fishery resources are employed. This approach has considerable advantages —
since it avoids the expense of carrying out original studies — but it needs to follow well-accepted
steps, as documented in EPA’s Guidelines for Preparing Economic Analyses. Otherwise, serious
errors can occur. My comments on this point are presented in section I11.B, below.

EPA Response

The commenter states that EPA’s analysis of recreational fishing benefits presented at proposal is
flawed because the Agency did not follow steps for developing a benefit transfer approach outlined in
EPA’s Guidelines for Preparing Economic Analyses. For EPA’s response to comments on the benefits
transfer approach used at proposal, see response to comment #316bEFR.075.504.

For the final Phase II 316b analysis, EPA has reduced its reliance on benefit transfer to estimate
recreational fishing benefits. In addition, EPA no longer uses case studies of individual facilities.
Instead, EPA has estimated regional models. For the recreational fishing analysis, benefit transfer is
used for the Inland region, and benefit function transfer is used for the North Atlantic region. EPA
has estimated RUM models for all other coastal regions (Mid-Atlantic, South Atlantic, Gulf of
Mexico, and California), and for the Great Lakes region. Where the benefits transfer approach was
applied (including proposed rule analysis), EPA generally followed its Guidelines for Preparing
Economic Analyses for benefits transfer (BT) and has carefully applied benefit transfer methods. The
following steps were followed as recommended in the Guidelines when using BT:

1.0describe the policy case;

2.[identify existing, relevant studies;

3.0review available studies for quality and applicability;

4.transfer the benefit estimates; and

5.[0address uncertainty.

|

All of these steps were followed in the Phase Il benefits analysis for the final rule.
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Comment ID 316bEFR.005.013 vator e 10.02.04

Valuing Forage Species (incl non-use and

Author Name Robert N. Stavins hon-landed)

Organization John F.Kennedy School of Government,
Harvard University

EPA notes the potential importance of non-use value, for which the only available methods of
estimation are stated preference surveys. But EPA did not carry out any original stated preference
surveys of non-use value. Instead, it employs two surrogate approaches, and in doing so, it sacrifices
accuracy and reliability in estimating benefits. First, EPA uses a rule-of-thumb in which non-use
values are assumed to be equal to 50 percent of use values. There is no basis in economic theory for
such an approach, and it is not supported by EPA’s Guidelines for Preparing Economic Analyses.
Second, EPA seeks to estimate non-use value by substituting “restoration-based costs as a proxy for
the value of the change in stocks.” As emphasized above, this habitat replacement cost approach is
completely invalid, without foundation in economics, and likely to lead to highly biased and
misleading results. My comments on this are presented in section II1.C, below.

EPA Response

In this comment and others Dr. Stavins suggests that EPA has not followed EPA’s Guidelines for
Preparing Economic Analyses (EPA 240-R-00-003) on matters related to non-use values. On the
contrary, EPA believes it correctly followed the guidelines when preparing the cost-benefit analyses
for the proposed 316(b) Phase Il rule.

Dr. Stavins states that the method used in the case study analyses to value non-use benefits (e.g..,
existence and bequest values) is not recommended in the Guidelines. The Guidelines recommend
using stated preference methods (e.g., contingent valuation, conjoint analysis, contingent ranking) and
applying willingness-to-pay (WTP) values for non-use changes. However, due to time and budget
constraints we applied a ‘50% rule of thumb,” which is based on the Fisher and Raucher (1984 --
DCN #1-3018-BE) study which found that nonuse benefits typically comprise approximately half of
recreational use benefits. This method has been applied in many previous EPA cost-benefit analyses
(e.g., the recent Economic, Environmental, and Benefits Analysis for the Proposed Metal Products &
Machinery Rule, EPA #: 821-B-00-008).

Dr. Stavins states there is no justification for EPA’s claim that its 50% rule-of-thumb provides
“conservative” estimates. However, we note that Carson and Mitchell (1993, DCN - #4-1401) found
a ratio of nonuse to use value ranging from one-fourth to two-thirds, and the 50% assumption falls in
the middle of this range. The 50% rule is also conservative because it reflects only the nonuse
component of total value to recreational users; it does not reflect any nonuse benefits to recreational
nonusers. In addition, the 50% rule does not capture impacts on threatened and endangered species.

Despite EPA's belief that the methods used a proposal are in keeping with the guidelines, EPA made
changes to the methodology used in the analysis for the final rule.

In the analyses for the NODA and for the final Section 316(b) Phase II rule, EPA did not use the 50%
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rule-of-thumb to estimate non-use benefits.

EPA does not use the Habitat-based Replacement Cost (HRC) method in the cost benefit analysis for
the final Section 316(b) Phase II rule.

Please see the document entitled "Habitat-based Replacement Cost Method" (DCN #6-1003) for
additional discussion of the HRC method. Please also see EPA’s response to comment
#316bEFR.005.035.
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Comment ID 316bEFR.005.014 vater ot 10.02

Author Name Robert N. Stavins Benefit Estimation Methodology

Organization John F.Kennedy School of Government,
Harvard University

Using flawed methodologies for estimating commercial and recreational values, including the wholly
invalid habitat replacement cost method, EPA comes up with estimates that are not just highly biased
upward, but are in some cases absurd. As I illustrate in detail in my comments, below, this is
certainly true in the case of the Brayton Point Station case study, where the total benefit numbers
reported by EPA as its estimate of the minimum value of losses are more than 100% greater than what
EPA’s own analysis would produce if incorrect elements of its analysis were eliminated, and
approximately 21,000% (twenty-one thousand percent) greater than the acceptable elements of EPA’s
analysis would produce for its high case (EPA’s “high” case employs its invalid HRC cost proxies
instead of real value/benefit estimates). My comments on this are presented in detail in section IV.A,
below.

EPA Response

The comment, referring to the proposed rule analysis, states that EPA’s methodologies are flawed.
While EPA has improved its methodologies for the final rule analysis, the Agency does not agree that
the methods are flawed and result in overstatement of benefits by 100 percent.

For EPA’s response to comments on commercial fishing methodology used at proposal, please see the
response to comment 316bEFR.323.016.

For EPA’s response to comments on recreational fishing methodology used at proposal, please see the
responses to comments 316bEFR.041.452, 316bEFR306.320, and 316bEFR337.010.

For the final Phase II 316b analysis, EPA has reduced its reliance on benefit transfer to estimate
recreational fishing benefits. In addition, EPA no longer uses case studies of individual facilities.
Instead, EPA has estimated regional models. For the recreational fishing analysis, benefit transfer is
used for the Inland region, and benefit function transfer is used for the North Atlantic region. EPA
has estimated RUM models for all other coastal regions (Mid-Atlantic, South Atlantic, Gulf of
Mexico, and California), and for the Great Lakes region. Where the benefits transfer approach was
applied (including proposed rule analysis), EPA generally followed its Guidelines for Preparing
Economic Analyses for benefits transfer (BT) and has carefully applied benefit transfer methods. The
following steps were followed as recommended in the Guidelines when using BT:

1.00describe the policy case;

2.0identify existing, relevant studies;

3.[review available studies for quality and applicability;

4.[Otransfer the benefit estimates; and

5.0address uncertainty.

U

All of these steps were followed in the Phase II benefits analysis for the final rule analysis.
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The HRC method is not used in the cost benefit analysis for the final Section 316(b) Phase II rule.
While the Agency agrees that the HRC and hatchery costs are costs of replacement and not benefits,
the Agency believes that understanding what it would cost residents in an area to replace CWIS losses
is a very useful tool in the regulatory process and also informs decisions on the use of restoration.

The HRC ,like the HEA, is a process that requires the analyst to systematically evaluate the losses
caused by a CWIS, quantify them, and then consider the steps that would be necessary to replace
these individuals and species. The species by species consideration of losses, even if not monetized,
is a useful tool in considering the environmental effect of CWIS losses. For more detail on EPA's
response to comments on the HRC method, please see the response to comment # 316bEFR.005.035.
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Comment ID 316bEFR.005.015 vatorcons 0.0

Author Name Robert N. Stavins Environmental Impacts

Organization John F.Kennedy School of Government,
Harvard University

In its various case studies, EPA identifies many causes of ecosystem stress, in addition to I&E
associated with power plants, but it makes no effort to include these other stressors in its analyses.
For example, EPA identifies a list of “major environmental stressors” of Mount Hope Bay, the body
of water that may be affected by the Brayton Point Station facility, including: habitat alteration,
dredging, coastal development, over-fishing, industrial pollution, nutrient pollution, wastewater
runoff, climate change, and cooling water intake structure (CWIS) surface water withdrawals. No
attempt is made in the analysis to attribute quantitatively any of the claimed degradation of the
commercial and recreational fisheries to any of the aforementioned factors, with the exception of the
Brayton Point Station’s CWIS.

EPA Response

Please see comment response 316bEFR.025.018 for the discussion regarding the environmental
impacts of cooling water intake structures.
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Comment ID 316bEFR.005.016 vater e 10.04

Author Name Robert N. Stavins National Benefits

Organization John F.Kennedy School of Government,
Harvard University

EPA extrapolates from the case studies, many of which use flawed methodologies, to national-level
“benefit” estimates. For its national-level calculations, EPA uses as “best estimates of baselines
[economic] losses” due to I&E “mid-points™ of its ranges (that is, means of the minimum and
maximum values). In the case of the Brayton Point Station, for example, this “best estimate” of losses
is claimed by EPA to be $14,711,000. But this “mid-point” is the average of the “reasonable” benefit
estimate using “appropriate” benefit-estimation procedures (which carries a 100% upward bias) and
the completely invalid “high” estimate from the HRC method (which carries a 21,000% upward bias).

To put this in perspective, if we draw upon EPA’s own empirical estimates for Brayton Point, remove
the most questionable elements — as identified above and below in my comments — from EPA’s
calculations, but include EPA’s 50% rule-of-thumb for non-use value, then EPA’s “best estimate of
baseline losses” for annual I&E losses at Brayton Point (summing mid-points from appropriately
specified ranges) would be $123,000. Thus, EPA’s reported “best estimate” for I&E baseline losses
(and hence, benefits) — which is almost completely driven by the invalid HRC results — is seen to
carry an upward bias of approximately 12,000%!

The Brayton Point Station benefit estimates are part of the national totals, but are not used in the
extrapolation to other facilities, despite the fact that EPA’s purpose in carrying out the case studies
was to develop a basis for extrapolation. No explanation is provided for this decision. Perhaps EPA
recognized the absurdity of the Brayton Point results (due to the invalid HRC method), and so decided
not to use these numbers as the basis for any part of the national extrapolations. Nevertheless, given
the severe problems with the methodologies employed by EPA in this and the other case studies, the
national-level estimates of “benefits” are themselves terribly biased, since those national-level
estimates are based exclusively on the case study analyses. My comments on this are presented in
detail in section IV.B, below.

Overall, while EPA repeatedly asserts in the proposed regulation that its analysis underestimates the
true benefits of the regulation, the reality, in fact, is the opposite. Due to the numerous and important
errors that are made by EPA in its flawed analysis, EPA has produced benefit estimates that are
grossly overestimated, highly misleading, and should not be used as part of the basis for this
rulemaking.

EPA Response

EPA disagrees with this conclusion and believes that the methods it used are not biased.

However, in response to this comment and others like it, EPA has reviewed and revised the case study
approach to estimating national benefits. For the final section 316(b) Phase II benefits cost-benefit
analysis EPA examined impingement and entrainment (I&E) losses, and the economic benefits of
reducing these losses, at the regional level. All extrapolation is based on losses per unit of average
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annual operational flow. The extrapolation takes into account waterbody type and facility
characteristics such as equipment in place.

The estimated benefits were then aggregated across all regions to yield a national benefit estimate.
The primary objective of the regional approach is to refine the scale of resolution of the benefits case
studies conducted for proposal, so that extrapolations were within regions rather than nation-wide.
(Please refer to the EBA chapter C1 for a discussion of the regional approach - DCN #6-0002.)

In addition to extrapolating at a regional level only, EPA also collected and analyzed data for a
greater number of facilities.

Thus, for the analysis for the final rule, extrapolation was needed for a smaller number of facilities,
was based on a broader range of analyzed facilities, and was performed between facilities in the same
region and on similar kinds of water bodies.

Regarding the use of Brayton Point results in the extrapolation, in the analysis for the final rule, the
results from Brayton Point were used in the extrapolation of benefits for the North Atlantic region.

In addition, for the final analysis, EPA did not include results based on the HRC method; and EPA
only extrapolated losses and benefits for recreational and commercial impacts. For these categories,
only a single point estimate was reported, so no midpoint was calculated. For EPA's response to
comments on the HRC methods please refer to the response to comment #316bEFR.005.035.
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Comment ID 316bEFR.005.017 Matior oot 7.0

Author Name Robert N. Stavins Best Technology Available (BTA)

Organization John F.Kennedy School of Government,
Harvard University

Site-Specific Determination of Best Technology Available (§ 125.94(c), Proposed Rule, pages 17165-
17166)

EPA has invited public comment (page 17166) on the criterion that will be employed by the U.S.
Environmental Protection Agency in its site-specific determinations of the best available
technological alternatives to be implemented by specific facilities, including the appropriate role for
considering benefits and costs. The proposed rule recommends on page 17149 that “rigorous
environmental and economic analysis should be performed,” and with this I heartily concur.

Four possible criteria for identifying the “best technology” are considered by EPA in the proposed
rule:

(1) the wholly disproportionate cost test, whereby the alternative which exhibits the greatest
environmental gain without bringing about costs which are “wholly disproportionate” to the benefits
(of the environmental gains) is preferred (p.17165)

(2) a modified wholly disproportionate cost test, proposed by Public Service Electricity and Gas
Company (PSEG), whereby the alternative which exhibits the greatest net benefits (difference
between benefits an costs) without bringing about costs which are “wholly disproportionate” to the
benefits is preferred (p. 17166);

(3) a significantly greater cost to benefit test, whereby the alternative which exhibits the greatest
environmental gain without bringing about costs which are “significantly greater” than the benefits is
preferred (p. 17166); and

(4) a benefits should justify the costs test, proposed by the Utility Water Act Group (UWAGQG),
whereby the alternative which exhibits the greatest net benefits without bringing about negative net
benefits is preferred (p. 17165). <FN 8>

Mainstream economic thinking — as it is taught in any university from Maine to San Diego, from
Miami to Seattle — points to one and only one of these alternative criteria as able to lead consistently
to decisions that are in the general social interest: alternative (4), which is the so-called “efficiency
condition” in economics. Under this standard criterion of economic analysis, universally accepted in
economics and routinely practiced by private and public sector entities around the world, those
options which exhibit benefits greater than costs are considered to merit further analysis, and of those,
the option with the greatest (positive) difference between benefits and costs (positive net benefits) is
the best option. <FN 9>

This is the “Kaldor-Hicks test,” which is the basis of benefit-cost analysis, and which is the
prescribed method in EPA’s Guidelines for Preparing Economic Analyses. As the Proposed Rule
indicates (page 17166), this criterion also is used in a wide variety of legal and regulatory contexts,
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including the guidelines which govern Regulatory Impact Analyses (Executive Order 12866, Section
1(b)(6)), as well as a number of statutes, such as the Safe Drinking Water Act.

Footnotes

8 The Proposed Rule’s description of the UWAG recommendation incorrectly refers to the ranking as one characterized by
“cost-effectiveness,” whereas the ranking is actually according to efficiency (page 17165). This mistake is particularly
unfortunate, because the distinction between efficiency (choosing a level of environmental protection which maximizes the
difference between the benefits of protection and its costs) and cost-effectiveness (choosing the least costly means of
achieving some given level of environmental protection, which may or may not be an efficient level) is crucial in later parts
of the Proposed Rule.

9 For brief explications of the efficiency condition and its potential use in environmental policy analysis, see: Arrow,
Kenneth J., Maureen L. Cropper, George C. Eads, Robert W. Hahn, Lester B. Lave, Roger G. Noll, Paul R. Portney, Milton
Russell, Richard Schmalensee, V. Kerry Smith, and Robert N. Stavins. “Is There a Role for Benefit-Cost Analysis in
Environmental, Health, and Safety Regulation?” Science, volume 272, April 12, 1996, pp. 221-222; and Fullerton, Don and
Robert Stavins. “How Economists See the Environment.” Nature, volume 395, 1998, pp. 433-434.

EPA Response

Please refer to the response to comment 316bEFR.005.020 for a discussion of the application of the
cost-benefit test to assessing the value of alternative CWIS technologies.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 69 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



Comment ID 316bEFR.005.018 vator e 10.07.01

RFC: Appropriateness of “wholly

Author Name Robert N. Stavins disproportionate™

Organization John F.Kennedy School of Government,
Harvard University

Before turning to a more detailed consideration of the merits of this criterion, I will comment briefly
on the three other alternatives. Beginning with the first criterion, the wholly disproportionate cost
test, it should be noted that whenever the benefits of a proposed action are less than its costs, the
world is made worse off as a result of the action. Put simply, more is given up than is gained. The
wholly disproportionate cost test thus goes considerably beyond what would already be economically
irrational by suggesting that technologies which exhibit costs which are anywhere from one to
perhaps ten times (or more) the magnitudes of their benefits ought to be pursued. There is no sound
argument in economics in favor of such a decision criterion. This criterion virtually guarantees that
social decisions will not be welfare-improving, indeed it guarantees that selected actions will make
the world considerably worse off.

The second proposed criterion, the modified wholly disproportionate cost test, will also lead to
decisions which make the world considerably worse off. Although this criterion has the admirable
feature that the alternative with the greatest net benefits is to be selected, the criterion also allows for
any alternative for which the costs are not wholly disproportionate to the benefits to be considered.
Hence, this will often lead to the identification of a set of alternatives, all of which have benefits less
than costs, with the one with the largest net benefits (but still negative) being selected.

EPA Response

EPA has not adopted the wholly disproportionate or modified wholly disproportionate standard in the
final rule. See response to 316bEFR.006.003.
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Comment ID 316bEFR.005.019 vator cone 10.07.02

RFC: Appropriateness of “significantly

Author Name Robert N. Stavins greater”

Organization John F.Kennedy School of Government,
Harvard University

The third criterion, the significantly greater cost to benefit test, makes no more sense than the
modified wholly disproportionate cost test. While EPA says that such a test would not be as
conservative as a wholly disproportionate cost test, that assurance does nothing to make it
economically reasonable. With this criterion, the alternative that provides the greatest environmental
gain is preferred from the set of alternatives for which the costs are not significantly greater than the
benefits. Hence, the set of alternatives to be considered could all exhibit negative net benefits
(benefits less than costs), that is, all alternatives would make the world worse off.

EPA Response
See responses to 316bEFR.006.003, 018.009, and 045.012.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 71 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



Comment ID 316bEFR.005.020 vator e 10.07.03

Author Name Robert N. Stavins RFC: Test: benefits should justify the costs

Organization John F.Kennedy School of Government,
Harvard University

Only the fourth proposed criterion, that the benefits should justify the costs, in the particular manner
described in the Proposed Rule, will — by definition — lead consistently to decisions which make the
world better off, and will identify the alternative that does so in the greatest magnitude, that is, with
the largest net benefits. This is the social net present value criterion. It is in society’s interest that a
technology be adopted by a company if the present discounted value of anticipated net benefits to
society (benefits minus costs, where benefits include environmental benefits) is greater than the
anticipated net benefits of alternatives, including the status quo.

In economic terms, cost refers to the real opportunity cost <FN 10> of providing the given level of
environmental protection, which may exceed — possibly by a significant amount — the out-of-pocket
or accounting costs. The anticipated benefits of environmental protection are equivalent, by
definition, to the value of the improvements that are brought about through the protection efforts.

Both benefits and costs typically increase with more ambitious levels of action. When the difference
between benefits and costs is maximized, this is the point where society as a whole — including in
the case of the 316(b) rule, commercial and recreational fishermen, electricity consumers, individuals
owning shares in the company or mutual funds holding company stock, and everyone who benefits
from healthy ecosystems — is made best off. This is the efficient level of environmental action that
is identified by criterion (4).

Applying these concepts to the choice among alternative cooling water intake structure (CWIS)
technologies <FN 11>, it becomes necessary to contrast the benefits of alternative technologies with
the respective costs of alternative technologies. The best alternative CWIS technology in economic
terms, from a social perspective, is the one which protects the target resources (for example, fisheries)
up to the point where the incremental benefit from increased protection just equals the incremental
cost of increased protection. Technologies that provide less protection are socially inefficient,
because the benefits from additional protection would exceed the cost. Conversely, technologies that
provide more protection are socially inefficient, because the cost associated with the increased
protection would outweigh the benefits.

In sum, the best practice in economics is to assess the value of alternative technologies based on the
difference between their social benefits and social costs. The best technology is the one with the
highest net benefits to society. This is the technology that will be identified by the specific form
presented in the Proposed Rule of criterion (4) — the benefits should justify the costs test — whereby
the alternative which exhibits the greatest net benefits without bringing about negative net benefits is
preferred (p. 17165). EPA should reject the other three criteria.

Footnotes

10 Opportunity cost is an indication of what must be sacrificed in order to obtain something. In the environmental context,
it is a measure of the value of whatever must be sacrificed to prevent or reduce the probability of an environmental impact.
These costs typically do not coincide with monetary outlays, the accountant’s measure of costs. This may be because out-of-
pocket costs fail to capture all of the explicit and implicit costs that are incurred, or it may be because the prices of the
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resources required to produce environmental quality may themselves provide inaccurate indications of the opportunity costs
of those resources.

11 Section 316(b) of the Clean Water Act directs EPA to identify “cooling water intake structures” that “reflect the best
technology available for minimizing adverse environmental impact.” Although some of the alternatives considered in the
draft 316(b) rule for achieving flow reductions (that is, decreasing withdrawals of water for cooling purposes at power
plants) involve intake structures and others do not, I employ the statute’s designation of cooling water intake structures
(CWIS) throughout my comments, except when it is necessary to do otherwise.

EPA Response

The comment suggests that the best way to evaluate the regulation is to use the maximum net benefit
criterion. The Agency disagrees, because this could imply consideration only of quantifiable benefits.
Cost benefit analysis provides a discussion of the costs and benefits of a regulation or other action,
but does not specify any decision criteria or how the benefits and costs are weighted. EPA believes
that is should fully consider benefits, even when the benefits are presented only as a qualitative
discussion. For detail, see EPA’s Guidelines for Preparing Economic Analyses (EPA 240-R-00-003).

A major problem common to the net benefits test, social net present value test, the benefits greater
than costs test, the significantly greater than costs tests, the benefits equals cost test, and the greatest
net benefits test is that all of these tests require that both costs and benefits be monetized because the
results are reduced to a number. The tests, when defined or applied as a ratio, do not allow the
consideration of unmonetized and unquantified benefits in any systematic way.

The traditional approach to quantifying environmental benefits of proposed regulations has focused
on active use values, particularly direct use values such as recreational or commercial fishing because
these categories of benefits are relatively easy to estimate (i.e. there are standard methods available to
evaluate them and some available data to carry out the analysis) in comparison to other categories of
benefits. Nonconsumptive uses (such as the importance of fish for aquatic food webs), and passive
use or non-use values (including the value of protecting a resource for its own sake), are seldom
considered because they are difficult to monetize with available economic methods.

For the 316(b) Phase II regulation, the Agency was not able to monetize benefits for 98.2% of the age
1 equivalent losses of all commercial, recreational, and forage species. (The percentages by region are
as follows: California 95.2%, North Atlantic 99.0%, Mid Atlantic 98.4%, South Atlantic 98.1%, Gulf
of Mexico 95.8%, Great Lakes 99.8%, and Inland 99.9%.) This means that the benefit analysis
represents the benefits associated with less than 2% of the total age 1 equivalents lost due to
impingement and entrainment by cooling water intake structures (CWISs)."

The regulation is expected to provide many benefits that were not accounted for in the benefits
analysis by reducing impingement and entrainment (I&E) losses of fish, shellfish, and other aquatic
organisms and, as a result, increase the numbers of individuals present, increase local and regional
fishery populations (a subset of which was accounted for in the benefits analysis), and ultimately
contribute to the enhanced environmental functioning of affected waterbodies (rivers, lakes, estuaries,
and oceans) and associated ecosystems. The economic welfare of human populations is expected to
increase as a consequence of the improvements in fisheries and associated aquatic ecosystem
functioning.

Other commenters (e.g. : 316bEFR.206.047) have pointed out that the cost-benefit analysis is
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designed to weigh the relevant costs of a proposal against the corresponding benefits, and that this
process cannot yield a meaningful result unless the calculations of costs and benefits are both
complete. In the private sector, a balance sheet that weighs all of a company’s income against some
of'its expenditures does not provide a useful picture of the company’s true financial condition. The
commenters also state that a comparison of complete costs and incomplete benefits does not provide
an accurate picture of net benefits to society. These commenters go on to say that EPA has produced
a comparison of complete costs and incomplete benefits in this case. Given that EPA wasn’t able to
estimate nonuse values for the majority of losses due to cooling water intake structures, the Agency
believes that it is appropriate to consider both the qualitative and quantitative benefits associated with
the regulation; that a test that simply compares the monetized numbers would underrepresent the true
benefits. See also responses to comment #316bEFR.206.047 regarding limitations in EPA’s benefits
analysis .
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Comment ID 316bEFR.005.021 vater ot 9.01

Facility & firm-level costs/Econ.

Author Name Robert N. Stavins Practicability

Organization John F.Kennedy School of Government,
Harvard University

Concept and Measure of Economic Practicability (Proposed Rule, pages 17144-17145)

The Proposed Rule contains a brief discussion of what is characterized as the rule’s “economic
practicability,” a phrase which has no particular definition in economics (pages 17144-17145). EPA
has referred to the same issue in other contexts as one of “affordability.” EPA appears to be arguing
that the rule will not be damaging to the firms (and individuals) which must bear its costs. EPA bases
this claim upon empirical examination of the ratio of the annual costs of the rule to the annual
revenues of the affected companies. The comparison is utterly irrelevant! <FN 12> It tells us
nothing of value for judging this rule, either at the facility or the firm level. Even if the rule’s
compliance costs were a very small (whatever that might mean) percentage of annual sales, those
compliance costs could cause some firms’ otherwise profitable business to lose money on an ongoing
basis. But by EPA’s measure, this would be “economically practicable.”

Although neither “economic practicability” nor “affordability” have technical definitions in
economics, the criteria discussed by EPA (such as the ratio described above) are clearly intended to
be economic in nature. <FN 13> Hence it is relevant and important to ask what these phrases may
mean from the perspective of economics. At first blush, the issue would appear to be whether or not a
particular technology is “affordable” to the firm.

Firms operating in competitive markets, such as that of electricity generation, are under considerable
pressure to maximize their profits. Those which fail to earn maximum profits on their investments are
unable to compete; they lose market share and may eventually close down, although before this
happens they may be bought out by other firms, which recognize that the target firms are achieving
subnormal returns on their investments. Hence, from the perspective of private firms, the question of
whether a particular investment is “affordable” is equivalent to the question of whether that
investment is consistent with a normal strategy of profit maximization. Therefore, a proper economic
analysis (on the part of or on behalf of a firm) of a potential intake technology — or of any
investment project, for that matter — will compare the technology’s anticipated economic benefits
(revenues, as well as cost savings) with its anticipated costs throughout the lifetime of the proposed
project, and contrast the project’s anticipated net benefits (benefits minus costs) with the anticipated
net benefits of other potential projects.

The economically appropriate analysis comparing the timing of the benefits and costs of alternative
investment projects is carried out by calculating the net present value (NPV) of each project. The
NPV is the value of the benefits of a project, net of all costs, including opportunity costs, expressed in
current dollars. This approach discounts benefits and costs that occur in the future, relative to those
that occur in the present, and provides the value of the project to the business today. Projects may be
considered admissible (that is, meriting further consideration) if their respective NPV exceeds zero
(that is, if the present value of benefits exceeds the present value of costs). <FN 14> When
comparing alternative projects, a company should invest in the one that has the greatest NPV.
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Thus, the economic interpretation of “affordability” in the context of the Proposed Rule yields a
decision criterion whereby the NPV of alternative intake technologies are compared, using a discount
rate that reflects the individual company’s cost of capital for each project under consideration. If one
or more of the technologies are profitable (that is, have positive NPV), then considerations of
affordability indicate that the company should install the technology with the highest NPV. <FN
15> If none of the projects is profitable, the company should not install any of the technologies,
unless it is basing its decision on factors other than what is affordable.

Footnotes

12 For this reason, I have not sought to confirm the costs or revenues used by EPA.

13 A generic and pervasive problem with EPA’s analysis of the proposed rule arises here and elsewhere in the relevant
documents, namely EPA’s tendency to place equal weight on each of a variety of studies cited, despite the tremendous
variance in the quality of these underlying studies. When economic theories are being offered, empirical economic research
methods described, and/or economic arguments made, it is important that literature cited ought to have — at a minimum —
economists as authors and/or economists as editors of respective periodicals.

14 An equivalent way of characterizing a project with positive NPV is that the project’s internal rate of return (IRR) exceeds
the company’s discount rate. The internal rate of return is defined as the discount rate for which the project’s NPV is zero.
When comparing alternative projects, however, the use of NPV analysis is preferred to a comparison of IRRs, as it provides
a more reliable assessment of the impact of alternative projects on the company’s profits. See Richard A. Brealey and
Stewart C. Myers, Principles of Corporate Finance (4th edition), New York: McGraw-Hill, Inc., 1991, chapter 5 for a
detailed discussion of the benefits of using NPV as the investment decision criterion.

15 The appropriate economic analysis would consider all costs and all benefits to the company, including the effect of the
technology on the company’s tax liabilities and non-monetary costs and benefits, if they can be reliably quantified.

EPA Response

The commenter asserts that EPA bases the claim of the rule’s economic practicability upon empirical
examination of the ratio of the annual costs of the rule to the annual revenues of the affected
companies, a comparison which is “utterly irrelevant.”

EPA disagrees with this comment. The cost-to-revenue ratio is only one of several measures used. It
is not the main measure used to assess economic practicability of the rule. EPA’s main assessment of
economic practicability to facilities subject to the rule is the IPM analysis which evaluates facility-
level changes in dispatch, operating costs, and revenues in the context of the entire electricity market.
As supplements to the IPM analysis, EPA uses other measures, including the cost-to-revenue ratio, to
assess the magnitude of likely compliance costs. The limited use of the cost-to-revenue ratio was
explicitly described in the beginning of Chapter B2 of the EBA. (EPA provided further clarification
in the preamble (section VII) and the supporting documentation of this final rule that the economic
practicability of Phase II regulation is based on the electricity market model analyses using the [PM,
not the cost-to-revenue ratio.)

The commenter specifically cites the FR section on economic practicability of the rule (67 FR 17144-
17145). It should be noted that this section discusses the cost-to-revenue ratio at the facility and firm
level and “additional impacts,” including “potential effects of the proposed rule on installed electric
generation capacity, electrical production, production costs, and electricity prices.” The reader is
referred to Sections VIII and X.J for more information on these analyses. The economic practicability
section concludes with the following statement: “After considering all of these factors, EPA
concludes that the costs of the proposed rule are economically practicable.” The commenter’s claim
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that EPA based its economic practicability determination only on the cost-to-revenue ratio is therefore
incorrect.

The commenter further states that the correct approach to determining “affordability” entails that
facilities install the compliance technology with the highest NPV to each facility, and only if the net
present value exceeds zero. EPA disagrees with this comment. The suggested approach is correct in
the context of voluntary investment decisions but is irrelevant in the context of regulatory
requirements.
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Comment ID 316bEFR.005.022 vater ot 9.01

Facility & firm-level costs/Econ.

Author Name Robert N. Stavins Practicability

Organization John F.Kennedy School of Government,
Harvard University

EPA may intend to ask a broader question: namely, whether a particular technology is “affordable”
for society as a whole. Here the question is whether society can afford the action under consideration,
that is, are its anticipated social benefits greater than its anticipated social costs. This leads directly to
the criterion of “efficiency,” where the efficient set of practices refers to that specific set of
technologies and management practices that yields the greatest difference between total social
benefits and total social costs, that is, that provides maximum net social benefits. So, economics
provides a clear and consistent criterion for comparing benefits and costs in order to determine what
is socially affordable: choose that level of effort that maximizes net social benefits. This is the same
social net present value criterion (4) discussed above. Although such a socially efficient technology
maximizes net benefits to society, it may yield higher costs than benefits to an affected company.

EPA Response

The commenter states that EPA may have intended to evaluate affordability for society as a whole. In
this case the technology with the highest positive social NPV should be installed, even if the NPV to
an affected facility would be negative. EPA disagrees with this comment. EPA evaluated
“affordability to society as a whole” in its benefit-cost analysis. The analysis discussed here evaluated
the economic effects on facilities, firms, and the industry. This analysis reflects the affordability
concept as conventionally understood and analyzed for OW rulemaking, which is different from an
analysis of social costs and benefits.
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Comment ID 316bEFR.005.023 vatorcoe 9.01

Facility & firm-level costs/Econ.

Author Name Robert N. Stavins Practicability

Organization John F.Kennedy School of Government,
Harvard University

Finally, a question might be posed from an accounting perspective: will a company continue to earn a
profit after the action in question is taken, such as adopting some specific technology? From
economics, we know that the analysis must be carried out on the margin (that is, focusing on
incremental or marginal benefits and costs) to be meaningful. Hence, one could ask whether marginal
profits are positive, that is, are marginal benefits to the company greater than marginal costs? This
returns us to the NPV criterion developed above. Or, if we are to take a broader, social view of
“affordability,” then we could ask whether social NPV is positive, and we are returned to the social
NPV criterion developed above.

It is also important to examine the actual impacts of increasing costs and reducing profits, that is, the
real economic incidence of such effects. First, a reduction in a company’s profits would result in a
decline in the share price of its parent company. Note, however, that all shares in any company are
ultimately owned by individual persons, although some shares may be held by intermediaries. For
example, about half of all outstanding shares in electricity generators in the United States are held by
individuals, as distinct from institutions. More importantly, institutions — largely mutual funds,
pension funds, and retirement accounts — are themselves owned by individuals. In addition to effects
on share prices, reduced profits may lead to reduced or eliminated dividend payments, upon which
many shareholders rely. Utility stocks have traditionally been held by investors looking for a steady
stream of income.

Creditors would also feel the effects of decreased profits First, the market value of an affected
company’s debt would decline as projected earnings fell. Second, that company’s ability to make its
interest payments becomes less certain if energy prices fall or costs increase. As with shareholders,
creditors ultimately are individuals, either holding corporate bonds directly, or through mutual funds,
pension plans, and other investment accounts. Those people who depend on the income stream from
interest payments would be harmed.

To the extent that defining electricity generators’ “affordability” for a technology does not explicitly
protect the financial health of the generator, employees would also be harmed. Direct employee
compensation and employee benefits generally are related to the employer’s financial health.
Moreover, if the profitability of firms is jeopardized, they may have difficulty attracting new
employees, and employees’ jobs may ultimately become less secure.

Finally, electricity consumers may also be harmed by increased generation costs. As costs of
production are increased (for example, due to compliance activities), some of those costs may be
reflected in increased product prices. <FN 16> An increase in electricity rates, and a possible
decrease in electricity supply, would affect very large populations.

In conclusion, finding that a particular intake technology — or any investment — is or is not
“economically practicable” or “affordable” based on its costs relative to the firm’s or facility’s
revenues could not be based upon a decision criterion with any normative standing in economics.
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Such an approach would tell us nothing about whether the technology helps to achieve specific
objectives, whether it does so at minimum cost, or whether an alternative investment would provide
greater net benefits to the company, the environment, or society as a whole.

Footnotes

16 The share of the cost burden that is absorbed by firms in terms of reduced profits, versus the share that is passed on to
consumers through increased prices, is determined by the competitiveness of the specific market (and, of course, any relevant
regulatory constraints).

EPA Response

The commenter makes three points:

1. From an accounting perspective, a technology should only be installed if the marginal profits are
positive. Therefore, the compliance technology with the highest positive NPV should be installed.
EPA RESPONSE: The suggested approach is correct in the context of voluntary investment decisions
but is incorrect in the context of regulatory requirements. If “positive” is removed from the second
sentence of the comment, then the comment would be applicable to the choice among potential
compliance alternatives, including shutdown instead of compliance. This, in fact, is the framework
that EPA applies in its conventional analyses of likely firm/facility response to regulatory
requirements.

2. It is also important to examine the “real economic incidence” of increased costs and reduced
profits, including reduced or eliminated dividend or interest payments, reduced market value of the
company’s debt, effects on affected facilities’ existing employees, and facilities’ ability to attract new
employees. EPA RESPONSE: The requested level of examination far exceeds analyses needed for
OW rulemakings. Any impacts in the categories of concern cited by the commenter must start from
the finding of a material impact on the business performance of the regulated establishment. The
more practical and meaningful focus of the economic impact analysis is thus on the regulated facility
and its owning firm.

3. It is important to analyze impacts on electricity consumers due to increases in electricity rates and
possible decreases in electricity supply. EPA RESPONSE: The comment is generally valid.
However, the commenter apparently overlooked the fact that EPA’s IPM analyses explicitly
considered the cited potential effects at proposal, for the NODA, and the final rule.
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Comment ID 316bEFR.005.024 vater ot 10.02

Author Name Robert N. Stavins Benefit Estimation Methodology

Organization John F.Kennedy School of Government,
Harvard University

Methodology of Benefit Analysis (Proposed Rule, page 17191; Case Study Analysis, Chapters A5,
A6, A9, A10, All)

As an essential part of the policy analysis that constitutes the justification for the proposed rule, it is
necessary to value economically the changes in environmental quality that may be brought about by
the proposed regulation. EPA begins its analysis by noting that changes in the design and/or
operation of cooling water intake structures (CWIS) may reduce rates of impingement and
entrainment (I&E) of aquatic species, thereby enabling fish and other aquatic organisms to avoid
premature mortality. The result, according to EPA, may be an increase in fish stocks, as well as
“enhanced environmental functioning of affected waterbodies and associated ecosystems.” The
crucial posited linkage for economic benefit analysis is a final one, namely that “the economic
welfare of human populations is expected to increase as a consequence of the improvements in
fisheries and associated aquatic ecosystem functioning” (Case Study Analysis, page A9-1). My
comments on the methodologies of benefit analysis are focused on this final linkage.

The Case Study Analysis lays out the crucial foundation for EPA’s benefit analysis as follows (page
A9-2): “Conceptually, the monetary [economic] value of benefits is the sum of the predicted changes
in ‘consumer and producer surplus.” These surplus measures are standard and widely accepted terms
of applied welfare economics, and reflect the degree of well-being derived by economic agents (e.g.,
people or firms), given different levels of goods and services, including those associated with
environmental quality.” Unfortunately, EPA departs from this conceptual foundation in several
crucial ways, and that is where my criticisms are focused.

My review of EPA’s methodologies for benefit analysis, <FN 17> described below in detail, comes
to the following conclusions, among others: (1) EPA’s estimates of commercial fishery impacts are
severely flawed, due in part to a lack of reliance on standard and accepted bioeconomic models, and
adoption of approaches which lack foundation in the scientific literature; (2) EPA’s analysis of
recreational fishery benefits is likewise flawed, because of reliance on problematic applications of
benefits transfer methods, and the use of an arbitrary rule-of-thumb for estimating non-use values as a
fixed fraction of use values; (3) EPA’s habitat replacement cost (HRC) method represents one of the
gravest of errors in economics, actually confusing benefits and costs, and — as such — this method is
a completely invalid approach to identifying benefits; and (4) EPA’s proposed “societal revealed
preference” approach has no foundation in economic theory, is not accepted by economists as a
legitimate empirical method of valuation, and — like the HRC method — is no more than a method of
cost analysis mistakenly applied to the benefit-side of the ledger.

Footnotes

17 EPA identifies four categories of benefits: (1) market benefits (commercial fisheries); (2) non-market direct uses
(recreational fisheries); (3) non-market indirect use (forage species); and (4) non-market non-use (sometimes characterized
as existence or passive-use value). I examine all four of these categories of benefits in these comments, but I divide my
comments on EPA’s benefit assessment methodology into five different sections: methodology for valuing commercial
fishing impacts (EPA’s category 1); methodology for valuing recreational fishing impacts (EPA’s category 2); concept and
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methodology for valuing non-use value (EPA’s category 4); EPA’s proposed additional methodology for “valuing benefits”
by assessing the costs of habitat replacement; and EPA’s proposed methodology for “valuing benefits” by assessing the
historical costs of government-mandated species restoration. I include consideration of EPA’s category 3 (forage species)
within my examinations of commercial and recreational fishing impacts.

EPA Response

The commenter states that EPA’s analyses of commercial fishery impacts, recreational fishery
benefits, and non-use benefits presented at proposal are severely flawed.

For EPA’s Response to comments on the methods used to estimate commercial fishing losses and
benefits please see the response to comment #316EFR.005.029.

For EPA’s Response to comments on the methods used to estimate recreational fishing benefits please
see the response to comment #316EFR.075.504.

As stated in the NODA, the rule-of-thumb approach to estimating non-use is not used in the cost
benefit analysis for the final Section 316(b) Phase II rule. For the final 316b rule analysis, EPA has
not included quantitative measures of nonuse values due to unavoidable uncertainty in monetizing
non-use values for this rule. The Agency, however, did explore several alternative non-use valuation
methods to appreciate the potential magnitude of non-use values, including meta-analysis and the
benefit transfer method. For detail see Chapters A12, C6, D6, and G6 of the final Phase II Regional
Studies Document (DCN # 6-0003).

EPA has responded to concerns regarding the Agency’s non-use valuation methods in responses to a
number of comments. For EPA’s benefit transfer approach, please see EPA’s response to comment
#316b.EFR.307.061 regarding using habitat values to estimate values for fish; comment
#316bEFR.304.002 regarding the soundness of value estimates used for non-use benefit transfer;
comment #316bEFR.304.004 regarding comparisons of population demographics between the study
region and policy region; comment #316bEFR303.020 regarding the definition of users vs. nonusers;
and comment #316bEFR.303.021 regarding the allocation of values for various wetland services.
For EPA’s meta-analysis please see EPA’s responses to comments #316bEFR.338.044 regarding
meta-analysis in general; comment #316bEFR.338.046 regarding the appropriateness of the studies
selected, comparison of baseline and extent of change, and comparison of affected populations; and
comment #316bEFR.338.047 regarding sensitivity analysis in EPA’s meta-analysis. For EPA’s
response to comments regarding the break-even analysis, please see response to comment
#316bEFR.306.106.

The HRC method is not used in the cost benefit analysis for the final Section 316(b) Phase Il rule. For
EPA's response to comments on the HRC method, please see comment #316bEFR.005.035.

The SRP method is not used in the cost benefit analysis for the final Section 316(b) Phase II rule. For
EPA's response to comments on the SRP method, please see comment #316bEFR.005.006.
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Comment ID 316bEFR.005.025 vator cone 10.02.02

Author Name Robert N. Stavins Commercial Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

Methodology for Valuing Commercial Fishing Impacts (Proposed Rule, page 17191; Case Study
Analysis, Chapter AS, A6, A9)

In Chapter A9 — “Economic Benefit Categories and Valuation Methods” — of its Case Study
Analysis, EPA lays out its methodology for valuing the impacts of impingement and entrainment
(I&E) on commercial fish stocks and landings. It notes that the first step of the analysis involves an
assessment of the I&E-related changes in commercial landings. A fundamental aspect of the analysis
of economic benefits is this first step of analyzing the effects of reductions of impingement and
entrainment losses on stock levels of harvested species (and, as explained below, forage species) and
the subsequent interactions of these stocks levels with one another and with catch levels over time.

Changes in fish stocks and related catch levels are best analyzed with an appropriate bioeconomic
“stock-recruitment model” that captures these complex relationships over time, <FN 18> but EPA
chose methods for quantifying the effects of impingement and entrainment on commercial harvests
that overestimate actual increases in harvests that could occur if I&E were reduced. I believe that
EPA recognizes that a properly-specified stock-recruitment model would be the appropriate method
for analyzing these relationships, because it says as much in Chapter A6 of the Case Study Analysis,
“Fish Population Modeling the Section 316(b) Benefits Case Studies,” where it devotes six of the
chapter’s seven pages to an explication of stock-recruitment models (including the Beverton-Holt and
Ricker stock-recruitment relationships).

Footnotes

18 The classic text in this field is: Clark, Colin W. Mathematical Bioeconomics: The Optimal Management of Renewable
Resources. Second Edition. New York: Wiley-Interscience, 1990. An earlier survey of the literature is found in: Gordon,
H. Scott. “The Economic Theory of a Common-Property Resource: The Fishery.” Journal of Political Economy
62(1954):124-142. A subsequent survey is: Munro, Gordon R. and Anthony D. Scott. “The Economics of Fisheries
Management.” Handbook of Natural Resource and Energy Economics, eds. A.V. Kneese and J.L. Sweeney. New York:
North Holland, 1985. This is an exceptionally large body of literature. One example of a recent empirical analysis is:
Homans, Frances R. and James E. Wilen. “A Model of Regulated Open Access Resource Use.” Journal of Environmental
Economics and Management 32(1997):1-21.

EPA Response
Please see EPA's response to Comment 316bEFR.005.009 on fish population modeling.
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Comment ID 316bEFR.005.026 vator e 10.01.01

Author Name Robert N. Stavins Ecological Risk Assessment

Organization John F.Kennedy School of Government,
Harvard University

At the end of Chapter A6, after having provided a description of the stock-recruitment models and
their use in fisheries management, EPA departs from this accepted scientific approach, and introduces
a discussion of what it labels a “precautionary approach.” EPA indicates that because of the
“uncertainties” involved in the data and the scientific relationships, and because “many fish stocks are
at risk,” it has chosen to adopt “a precautionary approach to environmental decision-making.”

This approach subverts the analysis by introducing what is — if anything — an alternative decision
criterion into the estimation of benefits, rather than treating it honestly as an explicit view of how
decisions should be reached (in the manner of the four decision criteria discussed in the first section
of these comments). In other words, the “precautionary approach” used by EPA to justify the use of
conservative models is an approach to public-policy making, not an approach to economic valuation.
Embedding a policy choice in a technical analysis intended to justify a regulatory decision would
seem to contradict EPA’s agency-wide standard that risk assessment should be kept separate from risk
management.

EPA Response

EPA agrees that risk assessment should be kept separate from risk management, and did not intend to
confuse the two by its unfortunate use of the term “precautionary approach” in the discussion referred
to by the commenter. The purpose of EPA’s discussion in this section was to note its concern that
many fish stocks are at risk from multiple stressors, including cooling water intake structures, and to
note that such risks can be difficult to adequately assess and mitigate because of data uncertainties,
heightening concerns of resource managers. However, this discussion is not included in EPA's final
analysis for the 316b Phase 2 rule. EPA has not applied the precautionary approach in the 316b
benefits analysis.
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Comment ID 316bEFR.005.027 vater ot 10.02.04

Valuing Forage Species (incl non-use and

Author Name Robert N. Stavins hon-landed)

Organization John F.Kennedy School of Government,
Harvard University

An important element of the relationship between changes in impingement and entrainment and
changes in commercial (and for that matter, recreational) landings is the impact of reductions in I&E
on forage species. In the Proposed Rule (page 17191), EPA states that in the case of forage species, it
can be difficult to estimate values because — by definition — the species are not targeted directly by
commercial (or recreational) anglers, and direct use values are not revealed by market activity as they
are in the case of commercial species or by market behavior from which recreational values can be
inferred through reliable revealed-preference analytic methods. EPA posits two approaches to value
I&E impacts on forage species.

One approach to valuing such impacts on forage species, which makes sense in theory and can
provide very good estimates if properly applied with a sufficiently refined model, is to examine the
biological consequences of changes in forage species stocks on stock levels of commercial and
recreational species. EPA refers to this as the “production forgone approach.” It “assigns a value to
reduced forage species losses based on their indirect contribution to higher commercial and
recreational fishery values.” <FN 19>

So, the correct approach is to develop a theoretically sound and empirically valid model of the
impacts of alternative CWIS technologies on affected species, including commercial, recreational,
and forage species. The biological modeling and the subsequent bioeconomic modeling should then
estimate how all of the stocks evolve through time, including the effects of changes in forage stocks
on commercial (and recreational) stocks, which are then valued through appropriate market-based
methods. Sound biological and bioeconomic models will include forage species and will fully
provide for food web effects on commercially and recreationally harvested species. That is the
correct way to account for the value of effects on forage species.

Footnotes

19 If there are other values of forage species — not associated with commercial or recreational impacts — then such values
are presumably non-use values, the proper estimation of which I consider below in section III.C.

EPA Response

EPA agrees that valuing impacts on forage species is best accomplished by examining the impacts of
forage species on commercial and recreational species. In the analyses for the NODA and the final
rule, EPA translates foregone production among forage species into foregone production among
harvested species that are impinged and entrained using an assumed trophic transfer ratio, and then
translates foregone production among these harvested species to foregone yield. Further information
on the methods EPA used to estimate forage losses is provided in the regional study document
prepared for the analysis for the final Phase Il rule. See Chapter A5: Methods Used to Evaluate I&E
(DCN #6-0003)

See also EPA's responses to comments on the unlanded fraction of fish spared from I&E
(316bEFR.336.009), commercial fishing (316bEFR.005.029), recreational fishing (316bEFR.075.504
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and 316bEFR.041.452), population modeling (316bEFR.005.009), and detecting ecological impacts
(316bEFR.306.092).

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 86 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



Comment ID 316bEFR.005.028 vator e 10.02.03

Use of Replacement Costs (HRC and

Author Name Robert N. Stavins hatchery-based)

Organization John F.Kennedy School of Government,
Harvard University

EPA’s other proposed approach for valuing forage species — inference from hatchery costs — is not
a valuation method at all, and should be deleted from the analysis. The benefits of increasing the
stocks of forage species cannot be estimated in economic terms by observing the costs of developing
and introducing hatchery fish into wild populations. In economic terms, the benefits of some action
are equivalent to the aggregate of the willingness to pay (WTP) by the affected human populations for
that action or outcome. In the case of the benefits of an increase in the stocks of forage species, a
reasonable approximation of this WTP can be estimated by examining the biological impacts of the
forage species stock increase on the stocks of commercial (and recreational) species, and then using a
theoretically correct and empirically reliable method to estimate the WTP for the commercial (or
recreational) species. This is essentially EPA’s first approach, described above. But an attempt to
short-circuit such an approach by examining the costs of re-stocking forage species incorrectly
substitutes costs for benefits in a completely illegitimate manner. <FN 20>

This critical error of confusing benefits and costs by attempting to substitute some estimate of
“avoided cost” for a valid measure of real benefits inevitably biases the benefit estimates upward.
This same error also occurs with EPA’s proposed “habitat replacement cost” (HRC) method, which
plays an even more important role quantitatively in the overall analysis (in the Brayton Point Station
case study). Hence, I defer further discussion of this extremely important error (of confusing benefits
and costs) until section II1.D, below.

Footnotes

20 The two methods proposed for valuing impacts on forage species are also discussed in the Case Study Analysis. The
generic discussion is on pages A5-7 through AS-9.

EPA Response

In the cost-benefit analyses for the NODA and the final rule, EPA no longer uses hatchery costs to
estimate impacts on forage species. Instead EPA translates foregone production among forage species
into foregone production among harvested species that are impinged and entrained using an assumed
trophic transfer ratio, and then translates foregone production among these harvested species to
foregone yield. Further information on the methods EPA used to estimate forage losses is provided in
the regional study document prepared for the analysis for the final Phase Il rule. See Chapter AS:
Methods Used to Evaluate I&E (DCN #6-0003).

EPA agrees that there are differences between costs and benefits but maintains that understanding and
considering the replacement costs is an important tool in the regulatory process.
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Comment ID 316bEFR.005.029 vator cone 10.02.02

Author Name Robert N. Stavins Commercial Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

Once the effects of reductions in impingement and entrainment on commercial landings have been
correctly identified (which, as I’ve emphasized above, EPA has not done), the next step in the
economic benefits analysis is to assign an appropriate market value to the changes in landings. This
is relatively straightforward, as long as reasonable estimates of future market values are employed.

EPA next seeks to convert the dockside market value of changes in commercial landings into a
measure of the economic surplus that constitutes social benefits. In principle, this is not
unreasonable, but EPA notes (on page A9-5 of the Case Study Analysis) that “to do this with primary
analysis would be an extremely complex process...” A sensible approach instead might simply be to
use the valuation of landings, recognizing that this provides an upper bound estimate of respective
producers surplus, since some part of this revenue covers associated costs. <FN 21>

But EPA chooses to adopt a set of rules-of-thumb that cannot be said to have any basis in economic
theory and which are based — at best — upon a very limited set of empirical examples. Using these
rules of thumb, EPA proceeds to multiply commercial valuations by a minimum of 1.8 and a
maximum of 3.2 to establish its estimated range of social benefits from commercial fisheries impacts.
In some situations, it can be desirable to examine general equilibrium (or at least, multi-market) rather
than partial equilibrium impacts, <FN 22> but there are four significant problems with EPA’s
approach.

First, as suggested above, it is arbitrary and not founded upon economic theory nor upon a broad
survey of empirical research.

Second, it is not clear what is the nature of the secondary economic benefits that EPA wishes to
estimate. In the context of 316(b), the correct measure of the commercial value is the in situ (in
place) value of an increase in catch due to reduced I&E losses. The commercial value to seafood
processors or retailers are not appropriate measures, since those values include value added from use
of labor, capital, and other inputs to process, preserve, and transport fish, once caught. The
appropriate value is the in situ value of an increase in catch, reflecting willingness to pay for the
additional harvest, measured by the landed price, assuming that there is no significant change in
fishing effort. <FN 23>

Third, in order for there to be significant changes in consumers surplus associated with changes in
commercial fishery landings, there would have to be induced changes in retail prices, which would
only occur if there were significant aggregate supply effects <FN 24> for individual species. EPA
has not presented evidence that the very small anticipated changes in landings would result in
anything other than trivial changes in market prices.

Fourth, if an appropriate multi-market or general equilibrium analysis of the benefit side were carried
out, then the same reasoning about multi-market, general equilibrium effects should be estimated on
the cost side, which is not done in current analysis. <FN 25> Hence, this, like all the problems I
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note, imparts a bias in EPA’s analysis toward inflating estimated benefits of the proposed regulation
relative to its costs.

Footnotes

21 That would represent a true upper bound. In fact, the one empirical study cited by EPA that examines an Atlantic coast
fishery (Norton et al. 1983) found that producers surplus was approximately 15% of dockside revenues, not the 40-70%
assumed by EPA. Furthermore, the open-access conditions which characterize most fisheries indicate that in the long term,
new entry will dissipate much of any producers surplus. On the first point, see: Norton, V., T. Smith, and I Strand, eds.
Stripers: The Economic Value of the Atlantic Coast Commercial and Recreational Striped Bass Fisheries. Maryland Sea
Grant, UM-SG-TS-83-12. 1983.

22 Economists frequently analyze policies with a partial equilibrium approach, where only a part of the economy (such as a
single product market or a single industrial sector) is examined, using the simplifying assumption that conditions in the rest
of the economy are unchanged or trivial. More difficult — both conceptually and empirically — is general equilibrium
analysis, in which an entire economic system is modeled, allowing for simultaneous determination of prices and quantities of
all goods and services in the economy.

23 A conceptually correct and empirically feasible approach would be to employ general equilibrium derived-demand
functions, as suggested by: Thurman, Walter N. and J. E. Easley, Jr. “Valuing Changes in Commercial Fishery Harvests: A
General Equilibrium Derived Demand Analysis.” Journal of Environmental Economics and Management 22(1992):226-
240. In the present context, the welfare impacts that would thereby be derived may be approximated by the product of the
landed price and the harvest rate. See: Just, Richard E. and Darrel L. Hueth. “Welfare Measures in a Multimarket
Framework.” American Economic Review 69(1979):947-954.

24 For the various affected species, the relevant markets are not local, but regional, national, or international.

25 In addition to the imbalance that is imparted by accounting for multi-market effects on the benefit side, but not the cost
side, there is considerable opportunity for double-counting of benefits if the analysis is not carried out correctly. In this
regard, EPA’s own description of “secondary benefits” is cause for concern (Proposed Rule, page 17192). For example,
EPA lists “property values” as an important category of secondary benefits. But property values capitalize amenity values,
such as proximity to improved fishing opportunities. For this reason, one category of benefit estimation methods
(econometric “hedonic property value methods™) assesses the value of local environmental improvements by observing the
variance in property values among areas with various levels of the environmental amenity in question. Thus, if EPA were to
value improvements in recreational fishing through a RUM or benefit-transfer analysis, for example, and then add to it
related increases in property values, at least some of the same values would likely be counted twice.

EPA Response

This comment questions many of the methods used by EPA in estimating commercial fishing benefits.
Other commenters raised many of the same points. The key topics in these comments are addressed
below. Further detail on the methods EPA used to estimate commercial fishing losses and benefits in
the analysis for the final rule is provided in the regional study document prepared for the analysis for
the final Section 316(b) Phase II rule (DCN #6-0003). For response to comments regarding methods
used to translate impingement and entrainment data into measures of fish used to estimate benefits,
see EPA's response to comments #316bEFR.005.009, #316bEFR.025.015, #316bEFR.029.105,
#316bEFR.206.065, #316bEFR.305.003, and #316bEFR.306.506.

1) Rule-of-Thumb Approach to Estimating Economic Surplus Lost

Dr. Stavins notes that for the proposed rule EPA estimated total current losses in the commercial
fishing sector by multiplying the estimated loss of gross commercial fishing revenues by a minimum
of 1.8 and a maximum of 3.2. EPA developed these estimates in two steps. First, EPA estimated lost
producer surplus by multiplying gross revenues lost by a minimum of 0.4 and a maximum of 0.7,
based on evidence from the empirical literature indicating that producer surplus ranges from 40% to
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70% of gross revenues in the commercial fishing industry. Second, also based on evidence from the
literature, EPA assumed that producer surplus accounted for 22% of total economic surplus. Thus,
EPA multiplied the estimated producer surplus lost by 1/0.22, or 4.55, to estimate total economic
surplus. Applying this value to the 40% to 70% range results in a range of 1.8 (0.4 x 4.55) to 3.2 (0.7
x 4.55).

Dr. Stavins and other commenters felt that this method over-stated current losses of economic surplus
in the commercial fisheries. Based on these comments, EPA reviewed and ultimately updated many
of the empirical relationships used to estimate lost economic surplus due to impacts on commercial
fisheries. The revised methods are described below in sections 2 through 4.

2) Producer Surplus

Based on a more thorough review of the empirical literature, EPA updated the assumptions used to
estimate producer surplus lost due to impingement and entrainment. EPA still applies a benefits
transfer-based rule-of-thumb method to estimate producer surplus as a range of percentages of gross
revenues lost. However, based on a more comprehensive review of the empirical literature, EPA now
assumes a ratio of 0% to 40% of gross revenues rather than the ratio of 40% to 70% applied at
proposal.

2) Consumer Surplus

Changes in consumer surplus will arise if the change in commercial landings affects retail market
prices for the impacted fish. After reviewing the estimated losses in landings due to impingement and
entrainment at baseline -- and their expected reduction under the rule -- EPA does not expect the
magnitude of changes in the commercial catch to be large enough to significantly affect prices for
commercially caught fish. Without a change in prices, there is no change in consumer surplus as a
result of this rule. Thus, in the analysis for the final Section 316(b) Phase II rule EPA estimates the
change in lost consumer surplus to be zero.

3) Surplus in Secondary Markets

In the analysis of benefits for the proposed rule, EPA assumed that producer surplus in the
commercial fishing sector accounted for 22% of the total economic surplus. This estimate included
economic surplus that accrued to secondary consumers such as seafood processors and retailers.
Without a change in prices, these secondary benefits will not be realized. Thus, in the analysis for the
final Section 316(b) Phase II rule EPA estimates the change in economic surplus in secondary markets
to be zero.

4) Short-run vs. Long-run

Many commenters suggested that benefits of reduced impingement and entrainment only accrue to the
commercial fishing sector in the short run. These commenters note that in the long run in an
unregulated fishery the potential to realize economic rents will attract additional fishing effort (e.g.,
via new boats added to the fleet or increased efforts by existing boats) until rents are reduced to zero.
Thus, these commenters felt that long-term economic rents are only sustainable in a fishery where
increased effort is restricted.
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Since this is a national rule, it will affect both regulated and unregulated fisheries. The revised range
that EPA uses to estimate producer surplus effectively captures both cases. The lower bound
assumption that producer surplus is 0% of gross revenues reflects the case of zero long run benefits in
an unregulated fishery. The upper bound assumption of 40% indicates that losses of producer surplus
may be reduced by up to 40% of the reduction in gross revenues lost.

The 0% lower bound also captures the case of a fishery in which quantity is limited by demand rather
than supply. If there is no demand for the additional catch resulting from reductions in impingement
and entrainment, then the quantity supplied to the market will not change and the change in producer
surplus will be zero.

It should also be noted that Office of Management and Budget guidance for conducting economic
analysis in support of executive order 12866 recommends that sensitivity analysis be performed
around the baseline assumption of the world as it is today. It can be argued that fisheries management
agencies (e.g., regional fisheries management councils) have been tasked with designing strategies to
improve efficient use of our fishery resources, and that benefits associated with this final rule could
be affected by those fishery management decisions as they affect open access.

5) Discounting

Though it is not addressed directly in this comment by Dr. Stavins, his other comments on the
analysis for the proposed rule indicate the need to discount benefits and costs. Other commenters also
suggested that benefits estimates should be discounted because the benefits and costs of the rule will,
in some instances, occur in different years. Specifically, these commenters noted that the costs of
installing new technologies to reduce impingement and entrainment will be incurred before the
benefits are realized in the form of increased commercial or recreational landings.

For the section 316(b) Phase II rule, the need to discount arises from two sources. First, at many
facilities there will be a delay between the time the rule is enacted and the time facilities attain
compliance and begin to reduce impingement and entrainment impacts. EPA addressed the need for
this type of discounting in the analysis for the final rule - it is assumed that there will be a one year
lag from the time that costs are incurred to the time that benefits begin to be realized. Second, some
fish saved today will require one or more years to grow to a size at which anglers will harvest them.
EPA also addressed the need for this type of discounting in the analysis for the NODA as well as in
the analysis for the final rule. The estimated time it is assumed that it will take to reach a beneficial
age is a function of biological factors and varies by fish species.

Further detail on the discounting methods used by EPA is provided in the regional study document
prepared for the analysis for the final Phase II rule. See Chapter A14: Discounting Benefits (DCN #6-
0003).
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Comment ID 316bEFR.005.030 vatorcoe. 10.02.01

Author Name Robert N. Stavins Recreational Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

Methodology for Valuing Recreational Fishing Impacts (Case Study Analysis, Chapters A9, A10,
All)

There is a long-standing and extensive literature in environmental economics on the valuation of
recreational activities, including those associated with fisheries. These valuation methods have the
same objective as any and all valuation methods in economics, namely to provide unbiased and
precise (low-variance) estimates of people’s true willingness to pay for particular recreational
experiences. The methods fall into two categories.

First, there are revealed preference methods, in which people reveal (unintentionally) their demand
(willingness to pay) for non-marketed goods and services through observable behavior in other
markets. These methods are well-regarded in economics, and tend to be econometric (that is,
statistical) in nature. When the most sophisticated of these methods are appropriately applied, the
results are thought to be quite reliable. Examples of revealed-preference methods in environmental
economics include the hedonic property method, hedonic wage method, the so-called (but
inappropriately named) travel cost method, and the random utility model. <FN 26> The last two have
been applied frequently to value recreational fisheries, and — when correctly applied — these
approaches can provide relatively reliable estimates.

The travel cost model may be thought of as examining the demand for the services of a site over some
period of time, whereas the random utility model may be thought of as examining how individuals
choose among a group of possible recreational sites each time a choice is made. Neither of these
models is preferable in all situations; rather, there is a set of characteristics of the recreational fishery
(or fisheries) in question that will determine which approach is likely to be better. <FN 27>

Problems exist with both models, <FN 28> but it can fairly be said that the random utility model is
the current state of the art for many applications.

Footnotes

26 One other revealed-preference approach is under development for valuing recreational fisheries. With this new approach,
the demand for freely-available public goods, such as a recreational fishing experience, is estimated through analyzing the
demand for a privately-traded option (that is, a fishing license) to use that public good. See: Stavins, Robert N. "Private
Options to Use Public Goods: The Demand for Fishing Licenses and The Benefits of Recreational Fishing." Paper
presented at the Allied Social Science Associations meetings, New Orleans, January 1997.

27 The gain with the random utility model in the ability to explain choices among sites as a function of the characteristics of
available sites comes at the expense of an inability to explain the total demand for a recreational activity, such as the number
of activity days in a season. See: Freeman, A. Myrick. The Measurement of Environmental and Resource Values: Theory

and Methods. Washington, D.C.: Resources for the Future, 1993.

28 See the early discussion by: Bockstael, N.E., K. E. McConnell, and I. E. Strand. “Recreation.” Measuring the Demand
for Environmental Quality, eds. J. B. Braden and C. D. Kolstad. Amsterdam: North Holland, 1991.

EPA Response
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EPA agrees that the random utility model (RUM) is the current state of the art for recreational fishing
valuation, and that it can provide reliable estimates of recreational benefits. For the final Phase II
316b analysis, EPA has increased its reliance on RUMs to estimate recreational fishing benefits. EPA
has estimated RUM models for all other coastal regions (Mid-Atlantic, South Atlantic, Gulf of
Mexico, and California), and for the Great Lakes region. In addition, benefit function transfer based
on a revealed preference study is used for the North Atlantic region. For detail, see Chapter Al1,
Estimating Benefits with a Random Utility Model, and Chapter 4, RUM Analysis, in Parts B through
H of the final Phase II Regional Studies document (DCN #6-0003).
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Comment ID 316bEFR.005.031 vatier e 10.02.06.01

Author Name Robert N. Stavins Stated preference (Contingent Valuation)

Organization John F.Kennedy School of Government,
Harvard University

The other category of methods used to estimate peoples’ willingness to pay for recreational
experiences (and other environmental amenities) is known generally as stated preference methods, in
which people are asked through surveys to state their willingness to pay for particular amenities, such
as access to recreational fisheries with particular attributes. The first thing to be said about stated
preference or survey methods — which often go under the label of “contingent valuation” — is that
they are not universally accepted by economists. Indeed, it is fair to say that these methods are
controversial within the economics community. <FN 29>

There is a consensus view in economics that when an appropriate and reliable revealed-preference
approach is available for valuing a particular environmental amenity, then that approach should be
used, rather than resorting to a stated preference approach, such as contingent valuation. On the other
hand, it should also be acknowledged that for one class of environmental values — so-called non-use
value — revealed preference methods are not available, and stated preference methods are the only
possible alternative. I return to this in section III.C, below, on valuation methods for non-use value.

Footnotes

29 See, for example: Hausman, Jerry A., ed. Contingent Valuation: A Critical Assessment. Amsterdam: North-Holland,
1993. The authors of critiques in this volume include a remarkable set of leading economists, two of whom are Nobel
laureates. For a more recent (and more balanced) view of the debates still raging among economists, see the following three
articles: Portney, Paul R. “The Contingent Valuation Debate: Why Economists Should Care.” Journal of Economic
Perspectives 8(1994):3-17; Hanemann, W. Michael. “Valuing the Environment through Contingent Valuation.” Journal of
Economic Perspectives 8(1994):19-43; and Diamond, Peter A. and Jerry A. Hausman. “Contingent Valuation: Is Some
Number Better than No Number?” Journal of Economic Perspectives 8(1994):45-64. All three articles are reproduced in:
Stavins, Robert N. Economics of the Environment. Fourth Edition. New York: W. W. Norton & Company, 2000.

EPA Response

EPA agrees with Dr. Stavins, that revealed preference approaches should be used when available, and
that stated preference methods (or benefit transfer based on stated preference methods) are the only
alternative for valuing non-use values. For the final Phase II 316b analysis, EPA has increased its
reliance on revealed preference methods to estimate recreational fishing benefits. EPA has estimated
RUM models for four coastal regions (Mid-Atlantic, South Atlantic, Gulf of Mexico, and California),
and for the Great Lakes region. In addition, benefit function transfer based on a revealed preference
study is used for the North Atlantic region. For detail on recreational fishing benefits analysis, see
Chapter A11, Estimating Benefits with a Random Utility Model, and Chapter 4, RUM Analysis, in
Parts B through H in the Regional Case Study report (DCN #6-0003).
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Comment ID 316bEFR.005.032 vatier e 10.02.01.07

Author Name Robert N. Stavins Random Utility Model (RUM)

Organization John F.Kennedy School of Government,
Harvard University

In the case studies that comprise EPA’s empirical analysis of the recreational benefits of the proposed
rule, the Agency uses random utility models for part of its analysis for three cases: Delaware Estuary
Watershed, Tampa Bay Watershed, and Ohio River Watershed. But in none of these cases are the
results of the original RUM analyses employed in EPA’s ultimate benefit calculations. In four other
cases (Brayton Point Station Facility, Pilgrim Facility, J. R. Whiting Facility, and Monroe Facility),
EPA relies partly on an approach which is not a benefit-assessment method at all, which is without
conceptual foundation, and which is empirically biased. This is the so-called Habitat Replacement
Cost Analysis (HRC) method, which I discuss in section I11.D, below.

EPA Response

For the final Phase II 316(b) analysis, EPA has increased its reliance on revealed preference methods
to estimate recreational fishing benefits. EPA has estimated RUM models for all other coastal regions
(Mid-Atlantic, South Atlantic, Gulf of Mexico, and California), and for the Great Lakes region. In
addition, benefit function transfer based on a revealed preference study is used for the North Atlantic
region. Values from these analyses are included in the final benefit calculations. For detail on
recreational fishing benefits analysis, see Chapter A11, Estimating Benefits with a Random Utility
Model, and Chapter 4, RUM Analysis, in Parts B through H in the Regional Case Study report (DCN
#6-0003).

The HRC method is not used in the cost benefit analysis for the final Section 316(b) Phase II rule. For
EPA's response to comments on the HRC method, please see comment # 316bEFR.005.035."
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Comment ID 316bEFR.005.033 vatier coce 10.02.01.01

Author Name Robert N. Stavins General/Benefit Transfer

Organization John F.Kennedy School of Government,
Harvard University

Furthermore, for each and every one of the case studies, EPA relies — wholly or in part — on
empirical results that were not derived from actual analyses of the cases in question. Instead EPA
uses a benefits transfer approach, which simply means drawing upon results of previous studies of
recreational fishery benefits for other fisheries in other locations. It is important to recognize that
there are several careful steps that must be taken to develop reliable benefit transfer results, as
documented in EPA’s Guidelines for Preparing Economic Analyses.

First, the results of the benefit transfer approach can only be as reliable (at best) as the results of the
underlying studies, which in the case of the 316(b) proposed rule are a combination of contingent
valuation, travel cost, and random utility modeling. Second, if the original studies involve different
resources in different locations, as is the case in many of the 316(b) benefit transfers, then the values
themselves are problematic for transfer, even if the numbers were valid for the original applications.
<FN 30>

In developing its benefit transfer values, EPA uses several studies to develop a range of results. But
developing a range of values through benefit transfers, as EPA does, can be highly misleading
because a range of results implies to most readers a uniform distribution of uncertainty across the
entire range. It is much more likely that the relevant probability distribution is not uniform and quite
possibly not symmetric. Furthermore, ranges developed from methods and studies of highly varying
quality are particularly misleading, since equal weight is given to all methods and studies, regardless
of their relative soundness and reliability.

Moreover, as noted in EPA's Guidelines for Preparing Economic Analyses, four alternatives benefit
transfer methods are available: point estimate, benefit function, meta-analysis, and Bayesian (page
87). The simplest approach, point estimate, is — according to the EPA Guidelines -- “not generally
recommended,” but this is essentially the approach that EPA employs in the 316(b) economic
analysis. Thus, EPA’s implementation of the benefit transfer method appears suspect, both with
regard to the analysis of individual studies and with regard to the specific method employed.

In the documentation supporting its proposed rule, EPA refers to a category labeled “Indirect Use
Benefits” (Case Study Analysis, page A9-9), which are primarily benefits related to impacts on forage
species. As with the case of commercial valuation, so too with recreational valuation, EPA proposes
(page 17191) to use a highly problematic method for valuing forage species. EPA posits two
approaches to value impacts on forage species. One approach, which makes sense in theory and can
provide reasonable estimates if properly applied with a sufficiently refined model, is to examine the
biological consequences of changes in forage species stocks on stock levels of recreational species.
EPA refers to this as the “production forgone approach.” <FN 31>

So, the correct approach is to develop a theoretically sound and empirically valid model of the
impacts of alternative CWIS technologies on affected species, including forage species. The
biological modeling and the subsequent bioeconomic modeling should then estimate how all of the
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stocks evolve through time, including the effects of changes in forage stocks on recreational stocks,
which are then valued through appropriate revealed-preference methods, as discussed above.

EPA’s other proposed approach for valuing forage species — inference from hatchery costs — is not
a valuation method. The benefits of increasing the stocks of forage species cannot be estimated in
economic terms by observing the costs of developing and introducing hatchery fish into wild
populations. As explained previously, employing the costs of re-stocking forage species incorrectly
substitutes costs for benefits. The approach is both theoretically unsound and likely to lead to upward
biased benefit estimates.

Footnotes

30 These two key conditions for a reliable benefit transfer have been characterized, respectively, as “soundness” and
“similarity.” For a detailed investigation of benefit transfer methods, see the following study, cited in EPA’s Guidelines for
Preparing Economic Analyses: Desvousges, William H., F. Reed Johnson, and H. Spencer Banzhaf. Environmental Policy
Analysis with Limited Information: Principles and Applications for the Transfer Method. Northampton, Massachusetts:
Edward Elgar, 1998. The criterion of “similarity” is particularly challenging in the context of natural resource impacts, such
as in the 316(b) context. This is because the value of goods and services associated with natural resources are inherently
dependent upon their location.

31 A comment [ made earlier in the context of commercial species also applies here. If there are values of forage species not
associated with recreational (or commercial) impacts, then such values would be non-use values. The proper estimation of
these is discussed below in section II1.C of these comments.

EPA Response

The commenter states that in estimating recreational fishing benefits at proposal EPA relied on the
simplest benefit transfer approach that is “not generally recommended” by the EPA Guidelines.
Thus, EPA’s benefits transfer method “appears suspect”. For detail on the benefits transfer approach
used at proposal, see response to comment #3 16bEFR.075.504.

For the final Phase II 316b analysis, EPA has reduced its reliance on benefit transfer to estimate
recreational fishing benefits. In addition, EPA no longer uses case studies of individual facilities.
Instead, EPA has estimated regional models. For the recreational fishing analysis, benefit transfer is
used for the inland region, and benefit function transfer is used for the North Atlantic region. EPA
has estimated RUM models for all other coastal regions (Mid-Atlantic, South Atlantic, Gulf of
Mexico, and California), and for the Great Lakes region. Where benefit transfer is used, EPA has
followed generally accepted procedures, and has carefully applied benefit transfer methods.

For the North Atlantic region, EPA’s benefit transfer uses the benefit function from the Hicks, et al.,
study recommended by several of those who commented as the most appropriate study for benefit
transfer for the North Atlantic region. By using benefit function transfer, EPA was able to make
appropriate adjustments to Hicks’ model to estimate values for relevant changes in catch rates. This
benefit function transfer follows accepted methods and was performed carefully to provide the best
available estimates of values for changes in catch rates for the North Atlantic region.

For the Inland region, EPA did a benefit transfer using values from several studies. EPA generally
followed its Guidelines for Preparing Economic Analyses for benefits transfer (BT) in developing a
benefits transfer approach for the Inland region. The steps were followed as recommended in the
Guidelines when using BT: (1) describe the policy case; (2) identify existing, relevant studies; (3)
review available studies for quality and applicability; (4) transfer the benefit estimates; and (5)
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address uncertainty. Further information on the methods EPA used to estimate recreational fishing
benefits is provided in the regional study document prepared for the analysis for the final Phase II rule
(DCN #6-0003). See Chapter H4: Recreational Fishing.

The commenter further states that the Agency used “highly problematic” methods for valuing forage
species, including production foregone and inference from hatchery costs.

EPA provides its rationale for selecting the methods it used to evaluate I&E in Chapter A5 of the final
Phase II Regional Study Document (DCN #6-0003). For harvested species, which represent less than
2 percent of total I&E losses, EPA used a simple, static model of foregone harvest that assumes that
I&E losses of harvested species result in a reduction in the number of harvestable adults in years after
the time that individual fish are killed by I&E and that future reductions in I&E will lead to future
increases in fish harvest. The approach does not require knowledge of population size or the total
yield of the fishery; it only estimates the incremental yield that is foregone because of the number of
deaths due to I&E.

EPA recognizes that the assumption that the key parameters in its yield model are static is an
important one that is not met in reality. However, by focusing on a simple interpretation of each
individual I&E death in terms of foregone yield, EPA concentrated on the simplest, most direct
assessment of the potential economic value of eliminating that death.

Although EPA’s approach to modeling yield requires estimates of a large number of stage-specific
growth and mortality parameters, the use of more complex fish population models would rely on an
even larger set of significant data uncertainties and would require numerous additional and stronger
assumptions about the nature of stock dynamics that would be difficult to defend with available data.
Additional data uncertainties of population dynamics models include the relationship between stock
size and recruitment, and how growth and mortality rates may change as a function of stock size and
other factors. Obtaining this information for even one fish stock is time-consuming and resource
intensive; obtaining this information for the many species subject to impingement and entrainment
nation-wide was not possible for EPA’s national benefits analysis.

In addition to a lack of data, there are numerous issues and difficulties with defining the size and
spatial extent of fish stocks. As a result, it is often unclear how I&E losses at particular cooling water
intake structures can be related to specific stocks. For example, a recent study of Atlantic menhaden
(Brevoortia tryannus), one of the major fish species subject to impingement and entrainment along the
Atlantic Coast of the U.S., indicated that juveniles in Delaware Bay result from both local and long
distance recruitment (Light and Able, 2003). Thus, accounting only for influences on local
recruitment would be insufficient for understanding the relationship between recruitment and
menhaden stock size. Geographic stock delineation is a significant, ongoing problem in fisheries
management.

Another difficulty in developing more complex models of harvested species is that it is fundamentally
difficult to demonstrate that any particular kind of stress causes a reduction in fish population size.
All fish populations are under a variety of stresses that are difficult to quantify and that may interact.
Fish populations are perpetually in flux for numerous reasons, so determining a baseline population
size, then detecting a trend, and then determining if a trend is a significant deviation from an existing
baseline or is simply an expected fluctuation around a stable equilibrium is problematic. Fish
recruitment is a multidimensional process, and identifying and distinguishing the causes of variance
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in fish recruitment remains a fundamental problem in fisheries science, stock management, and
impact assessment (Hilborn and Walters, 1992 (DCN #2-019A-R11); Quinn and Deriso, 1999(DCN
#2-019A-R45); Boreman, 2000 DCN #2-018A)). This issue was beyond the scope and objectives of
EPA’s § 316(b) benefits analysis.

In the analyses for the NODA and the final rule, EPA no longer uses hatchery costs to estimate
impacts on forage species. Instead EPA translates foregone production among forage species into
foregone production among harvested species that are impinged and entrained using an assumed
trophic transfer ratio, and then translates foregone production among these harvested species to
foregone yield. Further information on the methods EPA used to estimate forage losses is provided in
the regional study document prepared for the analysis for the final Phase II rule (DCN #6-0003). See
Chapter A5: Methods Used to Evaluate [&E.
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Comment ID 316bEFR.005.034 vatercose 10.02.04

Valuing Forage Species (incl non-use and

Author Name Robert N. Stavins hon-landed)

Organization John F.Kennedy School of Government,
Harvard University

Methodology for Estimating Non-Use Value (Proposed Rule, page 17193; Case Study Analysis,
Chapter A9)

In its analysis of the proposed rule, EPA notes the potential importance of the category of non-use (or
passive use) value, which refers to the aggregate of individuals’ willingness to pay for an
environmental amenity, apart from its direct or indirect use, because individuals derive utility
(welfare) simply from knowledge of the amenity’s existence. Such non-use value is controversial in
economics <FN 32> and notoriously difficult to estimate. The only available methods for estimating
non-use value are the stated preference methods, which — as emphasized above — are themselves
controversial, not particularly reliable, and potentially biased. With these methods, people are asked
through surveys to state their willingness to pay for particular amenities, such as access to
recreational fisheries with particular attributes.

EPA maintains that due to budget and other constraints, it was unable to carry out any original stated
preference surveys of non-use value. <FN 33> Instead, EPA proposes two surrogate approaches, and
in doing so, it sacrifices any semblance of accuracy and reliability in estimating “benefits.” First,
EPA uses a rule-of-thumb in which non-use values are assumed to be equal to 50 percent of use
values. There is no direct basis in economic theory for such an approach, and it is not supported by
EPA’s Guidelines for Preparing Economic Analyses. Nonetheless, EPA has used such metrics in
other analyses, and similar approaches were employed in early studies two decades ago by some
environmental economists. <FN 34>

It is now widely recognized by environmental economists that this so-called “50%-rule” is not a
sound basis for benefit estimation, a fact which EPA appreciates. On page A9-10 of the Case Study
Analysis, EPA recognizes three significant concerns with regard to this approach: (1) the very dated
nature of the literature on which the ratio is based; (2) key differences among the underlying studies
(and the current application); and (3) problems of applying the results in a consistent manner. EPA
correctly identifies these significant problems with using this simple ratio technique, and notes that it
intends in the future to revisit the literature and explore how best to apply benefit transfer methods for
non-use value. This is commendable, but EPA proceeds to apply the “50% rule” in its current
analysis of the proposed regulation.

Use of the 50% rule-of-thumb is particularly problematic in the present context, because the “rule” is
based largely upon a literature review (carried out nearly twenty years ago by Fisher and Raucher,
1984) which did not include any studies which addressed the circumstances relevant for the proposed
rule, namely non-use values linked with I&E impacts and/or CWIS impacts. Furthermore, it is very
doubtful that non-use values in the I&E/CWIS context could be significant. The reason is that the
anticipated I&E impacts of changes in CWIS technology cannot reasonably be characterized as
affecting the existence of unique resources with high public awareness levels. <FN 35> There is
surely no justification whatsoever for EPA’s claim that its 50% rule-of-thumb provides
“conservative” estimates (Proposed Rule, page 17193).
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The other alternative approach EPA proposes for estimating non-use value is one of employing
“restoration-based costs as a proxy for the value of the change in stocks.” EPA uses this habitat
restoration cost approach in several of its case studies. As mentioned above and as explored in detail
in the next section of my comments, such an approach is completely invalid, without any foundation
in economics, and likely to lead to highly biased and misleading results. This approach makes one of
the gravest of errors in economics, confusing benefits and costs. Because of the importance of this
error, I dedicate a complete section of comments to it, and turn now to consideration of EPA’s
claimed new method for valuing “benefits” — habitat replacement cost analysis. <FN 36>

Footnotes

32 See, for example: Hausman, Jerry A., ed. Contingent Valuation: A Critical Assessment. Amsterdam: North-Holland,
1993. Although the title of the volume refers to the empirical method for attempting to estimate non-use value, a number of
the essays in the volume actually critique the underlying theoretical construct.

33 On page A9-10 (section A9-5 on “Nonuse Benefits”) of the Case Study Analysis, EPA states: “In the case of the §316(b)
proposed existing facilities rule, no primary research was feasible within the budgeting, scheduling, and the other constraints
faced by the Agency.”

34 Early studies by environmental economists developed and employed such rule-of-thumb ratios to estimate non-use
values, including: Fisher, Ann and Robert Raucher. “Intrinsic Benefits of Improved Water Quality: Conceptual and
Empirical Perspectives.” Advances in Applied Microeconomics, Kerry Smith and Ann Dryden White, eds. Greenwich,
Connecticut: JAI Press, 1984.

35 Contrast the anticipated marginal changes in fish stocks due to implementation of new CWIS technologies with, for
example, the uniqueness and the high public awareness of the Grand Canyon or, for that matter, a built resource such as the
Statue of Liberty, classic examples of resources for which non-use value is assumed to be a significant component of total
value.

36 A third alternative noted by EPA (Case Study Analysis, page A9-11) for estimating non-use values in the absence of
original empirical research is another benefit transfer approach, in which willingness-to-pay estimates for non-use value per
household are employed. An early study which employed such an approach was: Stavins, Robert N. The Tuolumne River:
Preservation or Development? Berkeley, California: Environmental Defense Fund, October 1983. Two major problems
with this approach are: (1) identifying the appropriate willingness-to-pay measure per household for non-use (knowledge of
existence, for example) value for the specific fishery and/or other ecological impacts of concern; and (2) identifying the
appropriate number of households to which the benefit-transfer number should be applied. EPA takes note of the second
problem, and consequently does not employ this approach.

EPA Response

In the cost-benefit analyses for the NODA and for the final Section 316(b) Phase II rule, EPA did not
use the 50% rule-of-thumb to estimate non-use benefits. As stated in the NODA, EPA agrees with the
commenters that the 50% rule relies on outdated studies. For the final 316b rule analysis, EPA has not
included quantitative measures of nonuse values due to unavoidable uncertainty in monetizing non-
use values. The Agency, however, has provided several measures that indicate the potential
magnitude of non-use values, including meta-analysis, the benefit transfer method, and break-even
analysis. See Chapters A12, Non-use Meta-analysis Methodology, and A9, Economic Benefit
Categories and Valuation Methods of the final Phase II Regional Studies Document (DCN #6-0003).
Please see Chapter D1 of the final Phase Il EBA document regarding break-even analysis (DCN #4-
0003).

Please also refer to EPA's response to comments on the HRC methods (316bEFR.005.035) and the
SRP methods (316bEFR.005.006); the document entitled "Habitat-based Replacement Cost Method"
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(DCN #6-1003); and to EPA's Guidelines for Preparing Economic Analyses.
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Comment ID 316bEFR.005.035 water oo 10.02.03

Use of Replacement Costs (HRC and

Author Name Robert N. Stavins hatchery-based)

Organization John F.Kennedy School of Government,
Harvard University

Proposed Methodology for “Valuing Benefits”: Habitat-Based Replacement Cost Analysis (Case
Study Analysis, Chapter A11)

EPA notes that there may be willingness to pay for preservation of forage species because of their
impacts on harvested commercial and recreational species. As explained above, the proper way to
account for this is through an appropriate stock-recruitment model that correctly accounts for food
web effects. Likewise, EPA notes that willingness to pay may exist among some individuals in
society for I&E impacts not valued through the use value associated with commercial or recreational
fisheries. Putting aside the serious concerns that exist regarding the concept of non-use value (see
above), and putting aside as well the considerable controversy that exists regarding empirical (stated
preference) methods for estimating non-use value, the fact remains that the only feasible means to
attempt to estimate such non-use values is through one of the stated-preference methods, such as
contingent valuation or conjoint analysis.

Unfortunately, in some of its case studies, EPA turns away from both of these approaches and
employs instead a completely illegitimate method of analysis, which it claims is an alternative method
for valuing benefits, but is actually nothing of the kind. EPA’s “Habitat-Based Replacement Cost
(HRC) Method” is — pure and simple — a measure of costs, not benefits. The habitat replacement
costs are the design, implementation, administration, maintenance, and monitoring costs of various
identified means of restoring under-water habitats in the hopes of producing the same in situ services
and service flows that are associated with the various technological alternatives under consideration
(Case Study Analysis, page A11-7). In other words, these are the costs of another alternative — and a
very costly alternative — for achieving the same functions as targeted by the proposed regulation.
While mitigation, restocking, and/or habitat restoration may be acceptable approaches as alternatives
to the installation of specific technologies in order to offset I&E losses, the cost of such alternatives is
in no sense whatsoever a reasonable proxy for the value (that is, the benefit) of reducing I&E.

It is very important that the approach taken by EPA with its completely invalid HRC method not be
confused with legitimate applications of “defensive expenditure” or “averting behavior” methods of
estimating benefits. Those methods are based upon observed actions, that is, individual behavior. In
particular, a necessary condition for using defensive expenditures or averting behavior for purposes of
benefit estimation is that the researcher observes people revealing their preferences by actually (and
voluntarily) incurring costs to avert (or tolerate) the environmental disruption in question. <FN 37>
This is obviously not the case with the hypothetical habitat replacement activities that EPA uses to
develop its cost estimates. Indeed, EPA makes no claims that such activities have actually and
voluntarily been carried out by individuals.

So, this method yields, at best, the cost of yet another alternative, not the benefit of the original
alternative(s). EPA acknowledges this: “In other words, the HRC valuation estimate reflects the cost
now for increasing the production of I&E species at an average annual level that would offset the
losses in the current year and all future years, all else being equal” (Case Study Analysis, page Al1-
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8). On the same page, the document notes that the motivation for employing this new analytical
method is “the explicit recognition that I&E losses [may] have impacts on the aquatic ecosystem and
the public’s use and enjoyment of that ecosystem beyond that estimated by reduced commercial and
recreational catches.” As emphasized above, I have no quarrel with the notion that if there are other
use-values, they should be estimated with theoretically sound and empirically valid revealed-
preference methods. Likewise, if there are legitimate “non-use values,” they should be estimated with
original applications of the best stated-preference methods (or failing that, EPA could employ benefit-
transfer methods, if appropriate studies are available for transfer purposes, as discussed above). But
in neither case does the possible existence of excluded use values or unassessed non-use values justify
the employment of this invalid approach, which is not a method of benefit estimation in any
legitimate sense whatsoever.

In the Case Study Analysis (page A11-1), it is claimed that “the HRC method can be used to value a
broad range of ecological and human service losses...” False. It is also asserted that “it can be used
as an alternative to conventional valuation approaches that are based on recreational and commercial
fishing impacts.” False. And it is stated that “in addition, HRC can supplement conventional
valuation results...” False.

EPA has severely undermined proper economic analysis by examining the cost of habitat restoration
and calling that cost a “benefit.” <FN 38> This sort of “avoided-cost method of benefit estimation”
has long been recognized as fatally flawed. Applying it would mean that any proposed project
(whether the project is good or bad for the environment) will appear to be desirable. By taking the
next most costly approach of achieving an objective and calling that the project’s benefits, one will
always find that “benefits” — so measured — exceed costs. This completely flawed reasoning will
come back to haunt EPA when others use it to push for actions the Agency opposes. <FN 39>

Let us be clear. What EPA is proposing is not just an inferior method of benefit estimation
(valuation); it is not a method of benefit estimation at all. All that can be demonstrated with this
approach is that other approaches for reducing I&E, such as closed cycle cooling, are less costly or
more costly than habitat restoration, not that the benefits of closed cycle cooling are greater than its
costs. <FN 40> Note that the lengthy discussion of the Habitat-Based Replacement Cost Method in
Chapter A11 of the Case Study Analysis, in particular the text on page A11-2, is not about the method
at all, but about the concept of non-use value. There is a list of 28 references on this page, which
might lead the unsuspecting reader to believe that there is a scholarly basis for the avoided-cost
method of “benefit” estimation. In fact, every one of those references — some solid, some not — is
on a different topic, non-use value; none consider, let alone validate EPA’s proposed methodology.

It is very disappointing to see this in the 316(b) analysis. Needless to say, such an approach is not
supported by EPA’s Guidelines for Preparing Economic Analyses, nor by any sound guide to benefit-
cost analysis or environmental economics, more broadly. <FN 41>

Footnotes

37 See: Freeman, A. Myrick. The Measurement of Environmental and Resource Values: Theory and Methods.
Washington, D.C.: Resources for the Future, 1993; and Abdalla, C., B. Roacham, and D. Epp. “Valuing Environmental
Quality Changes Using Averting Expenditures: An Application to Groundwater Contamination.” Land Economics
68(1992):163-169.

EPA Response
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EPA does not use the HRC approach as part of its benefit cost analysis for the final rule. More
information can be found in Chapter A11 from the Case Study Analysis at proposal, that can be found
in the docket (DCN #4-0003).

For the 316(b) Phase II regulation, the Agency was not able to monetize direct use benefits for 98.2%
of the age 1 equivalent losses (the percentages by region are: California 95.2%, North Atlantic 99%,
Mid Atlantic 98.4%, South Atlantic 98.1%, Gulf of Mexico 95.8%, Great Lakes 99.8% and Inland
99.9%). This is because the vast majority of I&E losses are of forage species that are not fully
accounted for by the Agency's commercial and recreational fishing analyses.

To address this difficulty, the HRC results presented at proposal were intended to provide a way to
quantify all I&E losses and provide an estimate of the cost to offset these losses through habitat
restoration. Dr. Stavins rightly points out the HRC approach is not a benefits “valuation” estimation
method or a proper measure of the proposed rule’s economic benefits. EPA agrees, and to avoid any
misunderstanding on this point, EPA has not included HRC results in its final analysis for the Phase 11
rule. Nonetheless, the Agency notes that an HRC analysis is a way to evaluate impingement and
entrainment losses by considering the cost to offset these losses through habitat production.

HRC is related to approaches such as Habitat Equivalency Analysis (HEA) used by federal and state
agencies to monetize damages in cases where physical impacts are otherwise difficult to value. As
such, it provides useful information for the 316(b) rulemaking and related permitting activities.

HRC information can be properly used within the policy context for which it is well suited and
originally intended -- as a useful mechanism for understanding the physical and monetary magnitude
of the physical injury caused by impingement and entrainment. Indeed, EPA Region 1 has used this
correct perspective and context for HRC as part of the permit for the Brayton Point facility.

Note that replacement costs based on fish stocking are used routinely to monetize the damages
associated with fish kills, including fish losses resulting from impingement and entrainment (e.g., by
the Maryland Power Plant Program). While all parties acknowledge that these hatchery-based
replacement “costs” are not true “benefits values” per se, in the absence of information on public
values, these are accepted and used as the only available alternative for monetizing damages. In fact,
in its publication presenting estimates of fish replacement costs, the American Fisheries Society
(1993 - DCN #4-1302) states that such costs can be considered a “proxy for value.”

HRC is an alternative to this stocking-based estimate of replacement cost. It is based on the premise
that stocked fish are not an exact replacement of fish lost from natural habitats. The HRC approach
estimates replacement costs based on the production of wild fish as opposed to the artificial
propagation of fish in hatcheries.

As both Dr. Stavins and EPA’s Guidelines indicate, there are certain conditions under which
replacement or avoidance costs can be appropriately used as a lower bound measure of value, such as
when actions are undertaken voluntarily. In fact, many of the restoration options identified by local
experts in the HRC analyses presented at proposal are voluntary actions and therefore, according to
Dr. Stavins’s own criteria, indicate “value.”

While the Agency agrees that the HRC and hatchery costs are costs of replacement and not benefits,
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the Agency believes that understanding what it would cost residents in an area to replace CWIS losses
is a very useful tool in the regulatory process and also informs decisions on the use of restoration. The
HRC, like HEA, is a process that requires the analyst to quantify all losses of organisms caused by a
CWIS and then consider the steps that would be necessary to offset these losses by means of habitat
restoration. This is a useful tool in considering the environmental effect of CWIS losses.

Additional discussion of the HRC method and its uses is provided in the document entitled "Habitat-
based Replacement Cost Method" (DCN #6-1003).
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Comment ID 316bEFR.005.036 viater e 1 0.02.06.07

Author Name Robert N. Stavins Revealed preference

Organization John F.Kennedy School of Government,
Harvard University

Proposed Methodology for “Valuing Benefits”: Cost of Threatened and Endangered Species
Restoration (Case Study Analysis, Chapter A12)

Related to but distinct from EPA’s proposed Habitat Replacement Cost method is a proposed
approach for valuing threatened and endangered (T&E) species (see Case Study Analysis, Chapter
A12). EPA characterizes this approach as “societal revealed preference.” The proposed method is
not a revealed-preference method, has no foundation whatsoever in economic theory, is not accepted
by economists as a legitimate empirical method of valuation, and is — like the HRC method — no
more or less than a method of cost analysis mistakenly applied to the benefit-side of the ledger.

In its discussion of economic valuation methods for threatened and endangered species, EPA
correctly indicates that “the only available way to directly estimate non-use values for special status
species is through applying stated preference methods, such as the contingent valuation method
(CVM)” (Case Study Analysis, page A12-13). EPA states, however, that it “cannot apply this
approach to the 316(b) rulemaking because [of] the time and cost associated” with such methods.
EPA then turns to an explication of the use of benefits transfer approaches (which I have discussed, in
general, above). Despite the problems with such benefit transfer approaches, if properly done they
would constitute a second-best alternative to original CVM studies in the current context.

It is very troubling, however, that EPA then indicates that “for the case study analysis, EPA pursued
an innovative alternative to infer societal WTP [willingness-to-pay] to preserve T&E species” (Case
Study Analysis, page A12-18). This “innovative alternative,” like the HRC approach, is a totally
invalid, non-economic approach for “benefit” estimation. It takes the historical cost to restore
particular species under various government mandates (which were themselves adopted without any
systematic benefit/cost analysis) as “an indication of societal revealed preference to preserve and
protect these species” (page A12-18), thus using program costs as a measure of benefits.

This is a complete corruption of the notion of a revealed-preference method, an essential
characteristic of which is that the benefits — the willingness to pay — is revealed by those
individuals who are doing the paying, not by the judgement of others (in this case, legislatures,
executive departments and agencies, and/or courts). There is no sound logic behind taking the costs
that are incurred in achieving various government programs and policies as being indicative of the
true benefits of those programs and policies.

The very purpose of a benefit-cost analysis is to assess projects, programs, and policies by comparing
their benefits and their costs. The proposed methodology completely reverses this, and takes the fact
that a project, program, or policy exists as evidence that its benefits exceed its costs (and therefore
that its benefits can be proxied by its costs, at a minimum).

Use of this approach would imply that any project, program, or policy that is approved by a
legislature, executive agency, or court has true benefits at least equal to its costs, and — presumably
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— that failure of the government to carry out any project, program, or policy indicates that its social
benefits are less than its costs. This makes a complete sham of the very process in which the
proposed 316(b) rule is being considered. <FN 42> It also would render meaningless requirements
for benefit/cost analysis, such as those imposed under Executive Order 12866.

Footnotes

42 This method of “valuation” is employed by EPA in its case study of the San Francisco Bay/Delta Estuary.

EPA Response

EPA does not use the Societal Revealed Preference (SRP) method in the cost benefit analysis for the
final Section 316(b) Phase II rule.

For EPA’s response to comments on the SRP, please see the response to comment #316bEFR.005.006

For EPA's response to comments on the limited feasibility of doing original Stated Preference work,
please see the response to comment ##316bEFR.306.105.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 108 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



Comment ID 316bEFR.005.037 vatercose  10.03.05

Author Name Robert N. Stavins Brayton Point

Organization John F.Kennedy School of Government,
Harvard University

The Brayton Point Station Case Study Analysis (Proposed Rule, pages 17193-17200; Case Study
Analysis, Chapter F1, F2, F3, F4, F5, F6, F7; Economic Analysis, Chapter C1, C2)

My comments in this section are based largely upon my review of “Part F: Brayton Point Station
Case Study,” pages F1-1 through F7-1 of the Case Study Analysis document. As I emphasized at the
very beginning of these comments, the fact that I do not comment on any specific aspect of the
various documents should not be taken as indicating that I find the methodologies or empirical
applications therein to be valid. Thus, I focus my commentary on Part F on specific elements of the
analysis, without thereby suggesting that areas on which I do not comment meet with my acceptance.

First of all, it is interesting that the case study identifies a considerable list of “major environmental
stressors” of Mount Hope Bay, the body of water that may be affected by the Brayton Point facility,
including: habitat alteration, dredging, coastal development, over-fishing, industrial pollution,
nutrient pollution, wastewater runoff, climate change, and cooling water intake structure (CWIS)
surface water withdrawals. It is striking that no attempt is made in the analysis to attribute
quantitatively any of the claimed degradation of the commercial and recreational fisheries to any of
the aforementioned factors, with the exception of Brayton Point Station’s CWIS.

In part, EPA estimates the economic value of forage species impacts by estimating the replacement
cost of these fish if they were restocked from hatcheries. As previously explained, this is
inappropriate; it provides an estimate of costs, not of economic damages or economic benefits. This
critical mistake of substituting some estimate of “avoided cost” for a valid measure of real benefits
also occurs with EPA’s proposed “habitat restoration cost analysis” (HRC), which plays an even more
important role quantitatively in the Brayton Point analysis.

Once the effects of reductions in impingement and entrainment on commercial landings have been
correctly identified — which EPA has not done — the next step is to assign an appropriate market
value to the changes in landings. This is relatively straightforward, as long as reasonable estimates of
future market values are employed. But EPA next seeks to convert the dockside market value of
changes in commercial landings into estimates of the economic surplus that constitute social benefits.
As EPA notes (on page A9-5 of the Case Study Analysis), “to do this with primary analysis would be
an extremely complex process...” EPA’s flawed substitute approach is to adopt a set of rules-of-
thumb that have no basis in economic theory and which are based — at best — upon a very limited
set of empirical examples.

Using such rules of thumb, EPA proceeds to multiply the commercial valuations by a minimum of 1.8
and a maximum of 3.2 to establish its estimated range of social benefits from commercial fisheries
impacts. First, this approach is arbitrary and not founded upon economic theory nor upon a broad
survey of empirical research; second, the appropriate measure is the in situ value of the induced
increase in catch; third, there is no reason to anticipate that price changes would be induced by the
relatively trivial quantity impacts of commercial landings in Mount Hope Bay; and fourth, if the
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benefit side of the analysis is to be treated in this fashion, then the same reasoning about multi-
market, general equilibrium effects should be estimated on the cost side.

For purposes of valuing impacts on recreational fishing in the Brayton Point Station case study, EPA
relies upon the benefits transfer approach, drawing upon results of previous studies of recreational
benefits for other fisheries in other locations, where the methodologies employed were simple travel
cost models and contingent valuation. <FN 44> Chapter F4 describes EPA’s valuation of I&E
impacts using benefit transfer methods. As I noted previously, obtaining reasonably reliable results
using such benefit transfer techniques creates a number of challenges, which EPA has not met. In the
Brayton Point Station case study, EPA transferred results from previous studies of other areas in
which the methodologies employed included a simple travel cost model and contingent valuation.
Since the original studies were of different resources, the values themselves are, at best, problematic
for transfer, even if the numbers were valid for the original applications.

This is particularly striking because EPA could have drawn upon a much more appropriate source for
its recreational benefit transfer method, namely a recent National Oceanographic and Atmospheric
Administration (NOAA) study conducted by Hicks, et al. (1999) of the National Marine Fisheries
Service (NMFS). <FN 45> The Hicks, et. al. (1999) study is the most appropriate source for benefit
transfers of recreational fishing values for this work since it provides estimates of the value of a
marginal increase in catch for relevant species groups for the affected geographic area. The
methodology employed in that study was a random utility model.

The Brayton Point Case Study also includes an estimate of “non-use value.” EPA did not carry out a
stated-preference survey for the Brayton Point impacts. Instead it used a rule-of-thumb in which non-
use values are assumed to be equal to 50 percent of use values. As I discussed above, there is no basis
in economic theory for such an approach, and it is not supported by EPA’s Guidelines for Preparing
Economic Analyses. Furthermore, there is no justification for EPA’s claim that its 50% rule-of-
thumb provides “conservative” estimates (Proposed Rule, page 17193).

At this stage of the analysis, EPA estimates — using the methods identified above — that the
annualized economic value of the losses due to I&E at the Brayton Point facility ranges from
$169,899 to $308,257. If the most questionable elements — as identified above — are removed from
the calculations, the range becomes $95,731 to $112,565, for a midpoint (mean) value that is less than
half of the EPA midpoint. If EPA’s 50% rule-of-thumb for non-use value is employed, then the range
becomes $107,579 to $133,371. <FN 46>

Apparently not satisfied with these results, EPA employs its completely illegitimate method of
analysis. The “Habitat-Based Replacement Cost (HRC) Method” — applied to the Brayton Point
case in Chapter F5 (pages F5-1 through F5-39) — is a measure of costs, not of benefits. The habitat
replacement costs are the costs of what is essentially another alternative — and a very costly
alternative — for achieving the same functions as targeted by the proposed regulation.

The Brayton Point Station case study reveals the absurdity of this approach, which violates the most
basic principles of economics. The document states (on page F5-1): “The HRC method is a supply-
side approach for valuing I&E losses in contrast to the more typically used demand-side valuation
approaches.” Economic benefits, by definition, are measured as the area under a demand curve;
economic costs, by definition, are measured as the area under a supply curve. This claimed method of
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benefit estimation is without foundation, is misleading, and imparts a horrendous bias to the results,
as I document below. <FN 47> The so-called HRC valuation method should be removed from the
regulation, and the “values” thereby calculated should be subtracted from all benefit estimates,
including those carried out for the Brayton Point facility.

For the most part, I will not comment on the development of the empirical estimates of habitat-
replacement costs — restoring submerged aquatic vegetation, restoring tidal wetlands, creating
artificial reefs, improving anadromous fish passages, further improvements in water quality, and
reducing fishing pressures (pages F5-2 through F5-34) — because those calculations are completely
irrelevant and inappropriate for the purpose for which they are used in the Case Study, that is, for
estimating benefits. <FN 48>

Table F5-39 (Case Study Analysis, page F5-35) sums up the total habitat replacement costs that
would — according to EPA — be required to replace the species affected by entrainment and
impingement due to cooling water withdrawals at the Brayton Point facility. The total is over $1
billion annually. <FN 49> EPA may have recognized the absurdity of these calculations. It proceeds
to eliminate the largest component (artificial reef creation), leaving $28 million of costs annually.
<FN 50> Not only is this a biased estimate of the costs of habitat replacement to achieve the
specified purposes, but it is completely irrelevant to the calculation of the benefits of the technologies
specified in the rule for achieving reductions in I&E at the Brayton Point facility. If EPA
demonstrates anything with this calculation it is simply that various technological approaches under
consideration — such as closed cycle cooling, which EPA characterizes as a CWIS technology — are
less costly than various forms of habitat restoration, not that the benefits of such closed cycle cooling
are greater than its costs.

In the penultimate chapter of the Brayton Point Station Case Study (Part F of the Case Study
Analysis), EPA summarizes the results of its so-called “benefits analysis.” As should be clear by this
point, the results reported in Table F6-1 (page F6-1) are biased and less than useless; they are
misleading. In this table, EPA takes the midpoint <FN 51> of the standard estimates of benefits from
Chapter F4's benefits transfer analysis <FN 52> (drawing upon previous revealed-preference and
stated-preference analyses of benefits from other cases), and labels these as the minima of ranges of
impingement and entrainment benefits. Then it takes the annualized HRC estimates from Chapter F5,
and labels these as the maxima of ranges of impingement and entrainment benefits. This makes no
sense. The “minima” of the ranges of “benefits” are the mid-points of EPA’s benefit estimates, and
the “maxima” of the ranges are EPA’s cost estimates (for the most costly alternative method of
achieving the rule’s objectives)!

Using EPA’s own calculations of benefits (from Chapter F4), without the invalid HRC estimates, the
final row in Table F6-1 (“Total Baseline Economic Loss from I&E, 20008, Annually”) should read as
follows:

Impingement Entrainment
Range $6,591 to $11,637 $163,362 - $296,620

If we remove the most questionable elements — as identified previously — from EPA’s calculations
in Chapter F4, the final row in Table F6-1 would read as follows:
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Impingement Entrainment
Range $3,769 to $4,450 $91,962 - §108,115

If we remove the most questionable elements but include EPA’s 50% rule-of-thumb for non-use
value, then the final row in Table F6-1 would read:

Impingement Entrainment
Range $4,297 to $5,319 $103,282 - $128,052

Importantly, the misleading results reported by EPA in Table F6-1 in the Case Study Analysis are
carried over (apparently with adjustments for year 2001 dollars) into the Proposed Rule, Exhibit 19,
on page 17199 of the Federal Register. There EPA reports annual average baseline losses (for
Brayton Point) due to impingement of $9,000 to $890,000, and $200,000 to $28.3 million due to
entrainment! These terribly biased and misleading results should read as follows, if the corrected
range above were employed, updated to year 2001 dollars, <FN 53> and approximated by rounding
as in EPA’s reported figures in the Federal Register: $4,000 to $5,000 for impingement, and
$105,000 to $131,000 for entrainment.

Returning to the Brayton Point analysis reported in Chapter F6 of Part F of the Case Study Analysis,
we find that the results reported in Tables F6-2 and F6-3 are misleading, because EPA has again taken
the midpoints from the standard estimates <FN 54> of benefits from Chapter F4's benefits transfer
analysis, and labels these as the minima (“low”) of ranges of impingement and entrainment benefits.
Then it takes the annualized HRC cost estimates from Chapter F5, and labels these as the maxima
(“high”) of ranges impingement and entrainment benefits. This is mixing legitimate benefit estimates
with cost estimates (of an exceptionally costly alternative method of achieving the rule’s objectives)
and falsely labeling those as “benefits.”

A pictorial representation of a set of analytic procedures can be useful, and in the case of Figure F6-1
on page F6-3 of the Case Study Analysis, EPA provides an image of both the valid and the invalid
methods it has applied to the Brayton Point Facility Case Study analysis. If this figure is intended to
represent the calculation of the true economic values associated with impingement and entrainment at
the Brayton Point Station, as the figure’s title claims, then —at a minimum — the dollar amounts (of
benefits) in the boxes labeled 4, 5, 6, and 7 need to be corrected as indicated above, and box 8 needs
to be eliminated altogether. For similar reasons, the graphics and text in Figures B6-2 (a
typographical error presumably, it should read F6-2) and F6-3 are misleading. These two figures
should be eliminated.

In Table F6-4, EPA provides what it characterizes as a summary of omissions, biases, and
uncertainties. EPA claims— quite incredibly — that every simplifying assumption and omission has
led to understatement of benefits (or to unresolvable uncertainty), suggesting in the accompanying
text here and elsewhere that the overall results provide an underestimate of the true benefits. This is
patently false. To the contrary, note that the upward biases involved in EPA’s reported estimates of
the annual economic values of losses caused by impingement and entrainment at Brayton Point
Station (and thus the benefits of reducing those losses) are absolutely massive. Referring to the
results discussed above that are reported in Exhibit 19, on page 17199 of the Federal Register (and the
more precise estimates on page 17204, Exhibit 26), we find that the total loss numbers (combining
impingement and entrainment) reported by EPA for its “low” case are more than 100% greater than
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what EPA’s own analysis would produce if incorrect elements of its analysis were eliminated, <FN
55> and approximately 21,000% (that is not a typographical error on my part, twenty-one thousand
percent) greater than the correct elements of EPA’s analysis would produce for its “high” case (EPA’s
“high” case employs its bogus HRC cost proxies instead of real value/benefit estimates). <FN 56>

Finally, in Chapter F7, EPA provides a brief summary of the conclusions it wishes to draw from the
Brayton Point Facility Case Study. Given that the summary statistics provided are extracted from the
calculations in the previous chapters of this case study, it goes without saying — based upon my
comments above — that this brief chapter of conclusions is incorrect and misleading. As I have
explained, EPA’s benefit estimates (values of I&E losses) overstate what EPA could claim to be a
reasonable estimate <FN 57> by up to 21,000% (twenty-one thousand percent). <FN 58>

Footnotes

44 The two key conditions, described previously, for a reliable benefit transfer are “soundness” (of the original study) and
“similarity” (of the original study’s target benefits and the actual application’s apparent benefits). As explained above,
EPA’s benefit transfer in the Brayton Point case study fails on both criteria.

44 Hicks, Robert, Scott Steinback, Amy Gautam, Eric Thunberg, 1999. “Volume II: The Economic Value of New England
and Mid-Atlantuc Sportfishing in 1994.” U.S. Dept. of Commerce, National Oceanographic and Atmospheric
Administration, National Marine Fisheries Service, NOAA Technical Memorandum NMFS-F/SPO-38 (August).

46 Sources for the numbers are as follows: value of commercial loss for entrainment (page F4-6 of the Case Study Analysis)
and impingement (page F4-5); value of recreational loss for entrainment (page F4-5) and impingement (page F4-4); and non-
use value for entrainment (page F4-9) and impingement (page F4-9).

47 The only situations in which such an estimate could be interpreted as providing benefit information would be one in
which the aggregate of affected parties had revealed through their own market behavior that they were willing to pay this
amount for the services (or knowledge) in question. This is obviously not the case here.

48 It should nevertheless be noted that these estimated costs of habitat restoration are wholly and grossly disproportionate to
the real benefits as estimated by EPA. So, according to EPA’s analysis, habitat restoration is not a viable alternative. There
are numerous ways in which EPA has clearly over-estimated habitat restoration costs, as others will no doubt comment.
Hence, from the existing analysis, it cannot be concluded that (some degree of) habitat restoration is an inappropriate
approach to achieving the objectives of Section 316(b) in the case of the Brayton Point facility.

49 The exact amount is $1,045,218,361, which is an annualized amount, not a present value!
50 The exact amount is $28,306,491 per year.

51 EPA mis-calculated at least one of the “midpoints.” Its benefit transfer mid-point for impingement is $9,114, not $9,077,
as indicated in Table F6-1.

52 Although these estimates reflect, in part, theoretically sound benefit concepts and standard methods of estimating such
benefits, there are also considerable problems with elements of EPA’s calculations, as I indicated in my commentary on
Chapter F4, and as I summarize below.

53 Adjustment from year 2000 to year 2001 dollars is carried out with EPA’s inflation rate of 2%.

54 As I explained above, these estimates reflect, in part, sound benefit concepts and standard methods of estimating such
benefits, but there are significant problems with elements of EPA’s calculations, as summarized in my previous comments.
These two tables exhibit another problem with EPA’s benefit estimation procedures. Note that the results presented in
Tables F6-2 and F6-3 are based on simple, linear proportionality, as if a given percentage reduction in flows would
necessarily result in the same percentage change in benefits. On the contrary, it is necessary to estimate the impacts of any
change in flows on actual entrainment and impingement, estimate the effects of such entrainment and impingement on
mortality, estimate the effects of mortality of target and forage species on available catch through an appropriate stock-

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 113 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



recruitment model, and then estimate the real benefits of respective changes in commercial and recreational fishing
opportunities, plus any appropriate changes in non-use values.

55 Compare $109,731 (from the final table in my comments above, allowing for EPA’s 50%-rule estimate of non-use value
and adjusting from year 2000 to year 2001 dollars at EPA’s 2% inflation rate) with EPA’s estimate of $244,000 (Proposed
Rule, page 17204, Exhibit 26). EPA’s estimate represents an upward bias of 122%.

56 Compare $136,038 (from the final table in my comments above, allowing for EPA’s 50%-rule estimate of non-use value
and adjusting from year 2000 to year 2001 dollars at EPA’s 2% inflation rate) with EPA’s estimate of $29,178,000
(Proposed Rule, page 17204, Exhibit 26). EPA’s estimate represents an upward bias of 21,348%.

57 Employing EPA’s own analysis, but with the invalid elements removed, in particular the attempt to employ an estimate of
the cost of a more expensive way of accomplishing the rule’s objectives as a measure of the “benefits.”

58 Incredibly, the final paragraph of this concluding chapter of the Brayton Point Facility Case Study states that “EPA
believes that the estimates developed here underestimate the total economic benefits of reducing I&E at Brayton Point.”

EPA Response

This comment refers to the Brayton Point Case Study presented at proposal. Many of the analyses
discussed by the commenter have been modified or eliminated for the benefits analysis for the final
316b Phase 2 rule, as discussed below.

First, EPA notes that the general information on the ecology of Mt. Bay referred to by the commenter
was presented as background information only to provide a context for EPA's analysis. It was not
EPA's intent to evaluate the relative importance of all environmental stressors affecting aquatic
resources in Mt. Hope Bay.

Secondly, EPA notes that it did not use hatchery- or habitat-based replacement costs in its final
analysis. For further detail, please refer to the response to comment 316bEFR.005.053 and the
document entitled "Habitat-based Replacement Cost Method" (Docket #6-1003). This information
addresses the commenter's concerns about the appropriate use of replacement costs.

For EPA's response to comments on the methods used to estimate commercial fishing losses and
benefits please see the response to comment 316bEFR.005.029.

To estimate recreational fishing benefits for the North Atlantic region for the final rule, EPA applied
a benefit-function transfer using a fishing site choice model developed by Robert Hicks from the
National Marine Fisheries Service (NMFS), Office of Science and Technology (Hicks, et al., 1999).
This study was recommended by the commenter.

EPA's final analysis did not use the 50% rule-of-thumb to estimate non-use benefits, as explained in
response to Comment 316bEFR.005.034. For additional discussion of nonuse benefits, please see
response to Comment 316bEFR.206.047.

Finally, EPA has not claimed, as the commenter asserts, that all omissions, biases, and uncertainties
lead to an underestimate of true benefits. For additional discussion of uncertainty in the context of
EPA's analysis, please see Chapter A6 of the Regional Analysis Document (DCN # 6-0003).
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Comment ID 316bEFR.005.038 vater e 10.04

Author Name Robert N. Stavins National Benefits

Organization John F.Kennedy School of Government,
Harvard University

Extrapolation to National Benefits (Proposed Rule, pages 17203-17208; Economic Analysis, Chapter
C3, C4,D1)

In Part C of the Economic Analysis, EPA summarizes the results of its eight case study analyses, and
explains how the results from some of these case studies were extrapolated to the more than 500
facilities that are within the scope of the proposed rule. Given the severe problems with the
methodologies employed by EPA in the case studies, as [ have described above in generic terms in
section III and as I have described in specific terms in regard to the Brayton Point Facility Case Study
in section IV.A, I do not provide extensive comments here on EPA’s attempt to extrapolate such
highly biased case study results to the national level.

The summaries of the individual case studies — including but not limited to Brayton Point —
provided in the text and tables in Chapters C1 and C2 and the extrapolations of some of those results
to aggregates of particular regions and ecologies in Chapter C3 are highly biased and hence
misleading in their current form. For example, in the case of the Brayton Point facility, Table C2-5
repeats the same mistakes made in Exhibit 19 and elsewhere, as I discussed in detail above. Chapter
C3 adopts midpoints from its case study analyses for purposes of extrapolation and aggregation to
national estimates.

Thus, the annual impingement and entrainment “best estimates of baselines losses” in the case of
Brayton Point, for example, are claimed by EPA to be $450,000 and $14,261,000, respectively. But
these “mid-points” of baseline losses (benefits of eliminating losses) are each calculated as the
averages of the somewhat “reasonable” benefit estimates using “appropriate” benefit-estimation
procedures (which I noted above, themselves carry a 100% upward bias) and the completely invalid
“high” estimates in which EPA used an alternative, high-cost approach of achieving the rule’s
objectives as a false measure of losses and benefits (which I noted above, carry a 21,000% upward
bias).

If, more appropriately, we draw upon EPA’s own empirical estimates for Brayton Point, remove the
most questionable elements — as identified previously — from EPA’s calculations in chapter F4, but
employ EPA’s 50% rule-of-thumb for non-use value, then EPA’s “best estimates of baseline losses”
for impingement and entrainment at Brayton Point (mid-points from appropriately specified ranges)
are $4,800 and $116,000, respectively. Inflating to year 2000 dollars, as EPA has done, this yields
best estimates of $4,900 and $118,000, respectively, indicating that EPA’s “best estimates” carry
upward biases of 9,084% and 11,986%, respectively, for impingement and entrainment losses. To
simplify matters, EPA’s total “best estimate” (I&E combined) is reported as $14,711,000 (Proposed
Rule, page 17204, Exhibit 26), which contrasts with a sensible estimate, based upon EPA’s own
numbers, of $123,000, thus indicating an overall upward bias in EPA’s final results of 11,860%!

The highly biased Brayton Point numbers become part of the national totals, but are not used by EPA
for purposes of extrapolation to other facilities. Considering the fact that EPA’s purpose in carrying
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out the case studies was to develop a set of bases for extrapolation, it is interesting that the Brayton
Point results are not used. No satisfactory explanation is provided in any of the documentation for
this decision. Perhaps EPA recognized the absurdity of the Brayton Point results (due to the use of
the invalid HRC method), and hence decided not to use these fundamentally flawed and highly
misleading numbers as the basis for part of the national extrapolations.

In Chapter C4, EPA provides national-level estimates of the “benefits” associated with various
regulatory options. The driving numbers behind these estimates are in all cases the national-level
estimates of I&E losses, which as I have just explained, are highly biased, since those are based in
turn on the case study analyses. Therefore, the results provided on overall regulatory benefits are
exceptionally misleading. <FN 59>

For this and other reasons, the comparisons of “benefits” and costs carried out in Chapter D1 of the
Economic Analysis — which EPA uses to support the proposed rule — are likewise misleading. All
of the biased results from the Economic Analysis are carried over into the Proposed Rule as described
in the Federal Register. For example, for the reasons I have explained here — in reference to the
Economic Analysis — the results provided in Exhibits 24 (page 17203), 25 (17203-17204), 26
(17204), 27 (17205), 28 (17205-17206), 29 (17206), 30, 31, 32, 33 (17207), and 34 (17207-17208)
are unreliable and highly biased, and as such, should not be the basis for this rule-making.

Footnotes

59 Furthermore, simple extrapolation and aggregation of a set of localized analyses is itself highly problematic. For
example, even if partial equilibrium estimates of costs are acceptable for facility-level analyses, simple aggregation of such
costs is bound to underestimate aggregate costs, because of the significant quantity-induced electricity price effects that
would be induced.

EPA Response

In response to this comment and others like it, EPA has reviewed and revised the case study approach
to estimating national benefits. The approach described in the comment pertains to the approach
applied by EPA at proposal, and is no longer used. As described in the NODA, for the section 316(b)
Phase II benefits analysis, EPA examined impingement and entrainment (I&E) losses, and the
economic benefits of reducing these losses, at the regional level. All extrapolation is now based on
losses per unit of average annual operational flow on a region-specific basis.

The estimated benefits were then aggregated across all regions to yield a national benefit estimate.
The primary objective of the regional approach is to refine the scale of resolution of the benefits case
studies conducted for proposal, so that extrapolations were within regions rather than nation-wide.

In addition to extrapolating at a regional level only, EPA also collected and analyzed data for a much
greater number of facilities for the final rule.

Thus, for the analysis for the final rule, extrapolation was needed for a smaller number of facilities,
was based on a broader range of analyzed facilities, and was performed between facilities in the same
region and waterbody type.

In regard to the upward bias of results, the commenter's figures have been developed by eliminating
methods that the commenter feels are invalid. The most significant of these is the HRC methodology
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used by EPA to measure the non-use value of fish lost to I&E. Please refer to EPA's response to
comments on the HRC methods (316bEFR.005.035).

For the final 316b rule analysis, EPA has not included quantitative measures of nonuse values due to
unavoidable uncertainty in monetizing non-use values for this rule. The Agency, however, has
provided several measures that indicate the potential magnitude of non-use values, including meta-
analysis, the benefit transfer method, and break-even analysis. See Chapters A12, Non-use Meta-
analysis Methodology, and A9, Economic Benefit Categories and Valuation Methods of the final
Phase II Regional Studies Document (DCN #6-0003). Please see Chapter D1 of the final Phase 11
EBA document regarding break-even analysis (DCN #6-0002).
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Comment ID 316bEFR.005.039 vator oo 20.0

Author Name Robert N. Stavins Role of Trading

Organization John F.Kennedy School of Government,
Harvard University

Proposed Trading Program (Proposed Rule, pages 17170-17173)

In Section VIL.E.2 of the Proposed Rule (pages 17170 to 17173), EPA outlines briefly the possibility
of establishing an “entrainment trading program” among Phase II existing facilities for the purpose of
achieving overall (aggregate) standards of performance at lower cost. <FN 60> EPA is to be
commended for having taken note of the potential of market-based instruments for achieving resource
protection, and for having begun the process of thinking carefully about how such an initiative could
be incorporated within an existing regulatory program.

Before I turn to the text of EPA’s proposal and before I provide responses to some of the questions
EPA has posed, | wish to express two general concerns regarding the proposed trading program. My
first concern might be said to refer not to the proposal for the trading program itself, but to the
broader context in which it arises. Although I have devoted a great deal of time over the past decade
and a half to studying and working to implement market-based approaches for environmental
protection, <FN 61> I believe it is important to keep in mind that improving the cost-effectiveness of
regulations can take us only so far, particularly in the current context of the proposed regulation
implementing section 316(b) of the Clean Water Act. Let me explain.

It is important to consider cost-effective means to achieve existing goals, and tradeable permit
systems are good candidates for supplying those means. But when the ends — the goals or targets —
are themselves highly flawed, we have to beware of “designing fast trains to the wrong station.” I am
referring to the tremendous inefficiencies that exist in regard to the targets that are established in the
proposed rule, as I have discussed in great detail above. In Section 316(b), the environmental concern
is the potential for damages due to impingement and entrainment of small fish, larvae, and eggs at
water intake structures at power plants. That is a legitimate concern, of course, and common sense —
as well as best-practice environmental economics — would tell us to employ technologies or other
methods to reduce environmental damages up to the point where we have maximized the difference
between legitimate benefits and legitimate costs.

Clearly, this means that the benefits of the technology chosen ought to be (at an absolute minimum)
greater than the costs; otherwise we are actually making the world worse off, rather than better off.
Under previous implementation of Section 316(b), EPA’s approach to identifying the best technology
has been to insist that firms undertake increasingly ambitious and expensive solutions until the “costs
are wholly disproportionate to the benefits.” <FN 62> Furthermore, as | have documented carefully
in these comments, EPA’s analysis of the benefits of the proposed rule is exceptionally biased.

Thus, in the present context, identifying a cost-effective approach — such as through tradeable
permits — for achieving an irrational goal would indeed qualify as “designing a fast train to the
wrong station.”

Footnotes
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60 All references to page numbers in Part V of my comments are to the Proposed Rule, unless otherwise noted.

61 See, for example, the following articles and books written for interdisciplinary and policy audiences: Stavins, Robert N.,
ed. Project 88 - Harnessing Market Forces to Protect Our Environment: Initiatives for the New President. A Public Policy
Study sponsored by Senator Timothy E. Wirth, Colorado, and Senator John Heinz, Pennsylvania. Washington, D.C.:
December 1988; Stavins, Robert N., ed. Project 88 -- Round II, Incentives for Action: Designing Market-Based
Environmental Strategies. A Public Policy Study sponsored by Senator Timothy E. Wirth, Colorado, and Senator John
Heinz, Pennsylvania. Washington, D.C.: May 1991; Hahn, Robert W. and Robert N. Stavins. “Incentive-Based
Environmental Regulation: A New Era From An Old Idea?” Ecology Law Quarterly 18(1991):1-42; Stavins, Robert N.
“Harnessing the Marketplace.” EPA Journal, Volume 18, Number 2, May/June, 1992, pp. 21-25; Stavins, Robert N. and
Bradley Whitehead. “The Greening of Adam Smith.” The New Democrat, October 1992, pp. 15-17; Stavins, Robert N. and
Bradley Whitehead. “Market-Based Environmental Policies.” Thinking Ecologically: The Next Generation of
Environmental Policy, eds. M. Chertow and D. Esty, pp. 105-117. New Haven: Yale University Press, 1997; Stavins,
Robert N. “Market-Based Environmental Policies.” Public Policies for Environmental Protection, eds. Paul R. Portney and
Robert N. Stavins. Washington, D.C.: Resources for the Future, 2000; Stavins, Robert N. “Experience with Market-Based
Environmental Policy Instruments.” Handbook of Environmental Economics, eds. Karl-Géran Miler and Jeffrey Vincent.
Amsterdam: Elsevier Science, forthcoming 2002; Stavins, Robert N. “Lessons from the American Experiment with Market-
Based Environmental Policies.” Harnessing the Hurricane: The Challenge of Market-Based Governance, eds. John
Donahue and Joseph Nye. Washington: Brookings Institution Press, forthcoming 2002. For more technical articles on the
design and use of market-based instruments for environmental protection, see: Stavins, Robert N. Environmental
Economics and Public Policy: Selected Papers of Robert N. Stavins, 1988-1999. Cheltenham, United Kingdom: Edward
Elgar Publishing Ltd., 2000.

62 In section I of these comments, I discuss in detail the problems with such a decision criterion, and the attraction of a
criterion whereby the (positive) difference between benefits and costs is maximized.

EPA Response

Please see response to comment 316bEFR.005.020 regarding the relationship between costs and
benefits. Please see response to comment 316bEFR.034.027 for the role of trading in today's final
rule.
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Comment ID 316bEFR.005.040 vator e 20.07

RFC: Harmonize of permit reissuance with

Author Name Robert N. Stavins trading

Organization John F.Kennedy School of Government,
Harvard University

My second general concern can be characterized as a caution: with tradeable-permit systems, as with
any regulatory approach, the devil tends to be in the details. Perhaps some reviewers of EPA’s
proposed rule will be interested in modifying EPA’s tradeable-permit proposal in ways that would
appear to lead to greater environmental achievements. There are good ways and bad ways of doing
that, and a prominent example of the latter is the “20% rule” which became part of EPA’s criteria air
pollutant emissions trading program in the 1970's.

In response to the wishes expressed by some reviewers of that proposed tradeable permit mechanism,
EPA modified the program so that each time a permit was exchanged, its quantitative value
(expressed in tons) would decrease by 20%. The result, of course, was a strong disincentive for
trading, and so there was much less trading than there otherwise would have been, and aggregate
compliance costs were much greater than they needed to be (and there was little improvement in
environmental quality, since the only way it would take place was when there was a trade).

The alternative and vastly preferable approach is to avoid any such “taxes” or ratios on trading. If it
is desired to reduce aggregate pollution levels simultaneously with the instigation of a tradeable
permit program, then the cost-effective way to do so is with a system of permits that themselves
decrease in magnitude over time (in the case of a cap-and-trade program). In this way, the desired
environmental improvement is actually achieved (unlike in the ratio approach, which discourages
trading and hence discourages improvements) and it is accomplished cost effectively, since a high
level of trading is not discouraged.

EPA Response
Please see response to comment 316bEFR.034.027 regarding the role of trading in today's final rule.
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Comment ID 316bEFR.005.041 Vater ot 20.0

Author Name Robert N. Stavins Role of Trading

Organization John F.Kennedy School of Government,
Harvard University

Having expressed these two caveats and concerns, I wish to note that a well-designed trading program
could provide greater flexibility to permitees and so facilitate the achievement of reasonable targets
(not those contained in the current rule, in my judgment) at substantial cost savings by providing
greater incentives for voluntary reductions, technology innovation, and diffusion. <FN 63>
Experiences with trading programs, both in the United States and elsewhere, have confirmed our
theoretical expectations that aggregate targets can be achieved cost-effectively if clear legal authority
for trading is provided (well-developed property rights), well-defined fungible units of trade are
established, transaction costs are minimized by avoiding requirements for prior government approval
of trades, <FN 64> clear protocols established to quantify units to be traded, and reasonable
mechanisms for compliance are established. <FN 65>

So, although the proposal for entrainment trading is new in some ways, the degree of its innovation
should not be exaggerated, lest we fail to learn from previous experience. For example, EPA
indicates on page 17170 that the trading program “differs from previous trading strategies
implemented by EPA because it involves trading living resources rather than pollutant loads.” This
may be true (and EPA is to be commended), but we should not lose sight of the fact that tradeable
permit programs have a very long history of use in the natural resources realm in tradeable
development rights (TDRs), wetland mitigation banking, and individual transferable quotas (ITQs) for
fisheries, many of which programs predate more recent applications of trading mechanisms to
reducing pollutant emissions.

Footnotes

63 See, for example: Stavins, Robert N., Adam B. Jaffe, and Richard G. Newell. “Technological Change and the
Environment.” Handbook of Environmental Economics, eds. Karl-Géran Méler and Jeffrey Vincent. Amsterdam: Elsevier
Science, forthcoming 2002.

64 See: Stavins, Robert N. “Transaction Costs and Tradeable Permits.” Journal of Environmental Economics and
Management 29(1995):133-148.

65 Penalties for non-compliance should not be so large as to fail to be credible, but should be set greater than the anticipated
equilibrium price of permits, that is, the marginal cost of compliance.

EPA Response
Please see response to comment 316bEFR.034.027 for the role of trading in today's final rule.
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Comment ID 316bEFR.005.042 vater ot 20.01

Author Name Robert N. Stavins RFC: Should Eﬁfa'é‘if]';fe impingement

Organization John F.Kennedy School of Government,
Harvard University

Turning to some of the specific issues that EPA raises, it asks whether the trading program should be
expanded to include impingement (as well as entrainment) of aquatic organisms. My answer is yes,
because numerous technological and process alternatives affect both entrainment and impingement.

EPA Response
Please see response to comment 316bEFR.034.027 regarding the role of trading in today's final rule.
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Comment ID 316bEFR.005.043 vatorcone 20.03

Author Name Robert N. Stavins Spatial scale for entrainment trading

Organization John F.Kennedy School of Government,
Harvard University

What should be the spatial scale for trading? EPA considers various alternatives: limiting trading to
specific waterbodies, specific watershed, or general waterbody types. There are arguments in favor of
each approach, but the rebuttable presumption in my view ought to be to establish the largest
geographic limits feasible in order to provide maximum flexibility (and thus greater cost-
effectiveness). Concerns about localized impacts can then be addressed in a manner parallel to the
approach taken in the sulfur-dioxide allowance trading program under the 1990 Clean Air
Amendments wherein only those trades are allowed that do not violate emission rate limits found in
individual plant permits (included in corresponding State Implementation Plans, which are designed
to achieve and maintain ambient air standards).

EPA Response

Please see response to comment 316bEFR.077.051 for the discussion on the appropriate spatial scale
for trading.
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Comment ID 316bEFR.005.044 vater oot 20.04

Author Name Robert N. Stavins RFC: Potential trading units/ credits

Organization John F.Kennedy School of Government,
Harvard University

What should be the unit for regulation? This question arises with any environmental regulation, not
just with trading. At the extreme, risks associated with environmental end-points might seem to be
the appropriate units for regulation and thus for trading with any environmental problem. But this is
virtually never done, because the implementation costs are excessive to the point of infeasibility. In
the pollution context, one step down is exposure, and another step down is ambient concentration,
then emissions, and then inputs (such as the lead content of gasoline). A level for trading should be
chosen not because it is closest to what might seem to be the theoretical ideal of the environmental
end-point, but because that level of trading will result in achieving given targets at the lowest cost
over time, taking into account not only technological costs of meeting the program requirements but
also monitoring and enforcement costs.

EPA Response

Please see response to comment 316bEFR.077.052 for the discussion on the appropriate unit for
trading. EPA cannot see how trading risk, exposure, ambient concentration, emissions or inputs in the
context of section 316(b) could possibly be implemented. The author of this comment has not
provided adequate information for EPA to consider these units of trading. However, the decision
whether to approve a trading program under § 125.90(c) will be made on a case-by-case basis.
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Comment ID 316bEFR.005.045 vator e 20.05

Author Name Robert N. Stavins RFC: Include thizg:::;"mes in trading

Organization John F.Kennedy School of Government,
Harvard University

What about new facilities? This is another question that arises with virtually any environmental
regulatory program, including trading programs. New facilities should be allowed to engage in trade
for precisely the reason that EPA notes, the greater scope for trading (thicker market) will have the
effect of lowering compliance costs, which will make it easier for sources to meet performance
requirements.

EPA Response

The section 316(b) Phase I New Facility Rule did not authorize trading. EPA has elected not to make
any amendments to the New Facility Rule to allow for trading. Thus, the Phase I rule does not
authorize new facilities to trade with each other to comply with the underlying technology-based
standards.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 125 of 5114
Author ID:  316bEFR.005 Monday, March 29, 2004



Comment ID 316bEFR.005.046 vatorcos 20.0

Author Name Robert N. Stavins Role of Trading

Organization John F.Kennedy School of Government,
Harvard University

Finally, it should be recalled that EPA identifies (in the Brayton Point and other case studies) a
considerable list of “major environmental stressors” of the waterbodies in question, including: habitat
alteration, dredging, coastal development, over-fishing, industrial pollution, nutrient pollution,
wastewater runoff, climate change, and cooling water intake structure surface water withdrawals. If
the desire is to achieve real environmental improvements while keeping costs down, then surely
greater cost-effectiveness could be achieved by expanding trading beyond power plants to include
potential offsets from other sources of the major environmental stressors.

EPA Response

Please see response to comment 316bEFR.034.027 for the role of trading in today's final rule. Section
316(b) of the Clean Water Act intends to minimize the adverse environmental impact associated with
cooling water intake structures. In order to qualify as an alternative regulatory requirement under §
125.90(c), a State's voluntary trading program would need to result in environmental performance
within a watershed that is comparable to the reductions of impingement and entrainment that would
otherwise be achieved under the requirements established at § 125.94. A trading program that
includes other stressors such as habitat alteration, dredging, coastal development, overfishing,
industrial pollution, nutrient pollution, wastewater runoff, and climate change might not satisfy the
requirements of § 125.90(c) because these types of trades could introduce comparability and
implementation challenges that would be difficult to overcome. EPA also questions whether such a
program would be consistent with the recent Water Quality Trading Policy. Thus, it is doubtful
whether such a program would not meet the requirements for approval.

U
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Comment ID 316bEFR.005.047 Vater ot 9.03

. Mkt-level impacts/Reliability/EO 13211:
Author Name Robert N. Stavins Energy Effects

Organization John F.Kennedy School of Government,
Harvard University

The proposed 316(b) rule and the analysis used by EPA to support it are of great importance for two
reasons. First, 550 facilities nation-wide will be subject to the Phase II rule, accounting for 56% of
nation-wide electric generation. Second, generic methodologies employed in support of the proposed
rule, such as those used for estimating benefits and costs, may well be employed for other rules in the

future.

EPA Response
Please refer to the response to comment 316bEFR.005.002 in subject matter code 9.03.
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Comment ID 316bEFR.005.048 vator e 10.07.03

Author Name Robert N. Stavins RFC: Test: benefits should justify the costs

Organization John F.Kennedy School of Government,
Harvard University

First, in regard to EPA’s discussion of alternative decision criteria, all of the alternatives would assess
the value of CWIS technologies based on their benefits and costs. The best technology, from an
economic perspective, is the one with the highest net benefits (positive difference between benefits
and costs) to society. This is the technology that will be identified by the specific form presented in
the Proposed Rule of criterion (4) — the benefits should justify the costs test — whereby the
alternative which exhibits the greatest net benefits without bringing about negative net benefits is
preferred.

EPA Response

See the preamble for a discussion of the site-specific compliance alternative.

For EPA's response to comments on application of the cost-benefit test to assessing the value of
alternative CWIS technologies, please see comment #316bEFR.005.020.

For EPA's response to comments on application of the "significantly greater then" test to assessing the
value of alternative CWIS technologies, please see comment #316bEFR.006.003.
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Comment ID 316bEFR.005.049 vatorcone 9.01

Facility & firm-level costs/Econ.

Author Name Robert N. Stavins Practicability

Organization John F.Kennedy School of Government,
Harvard University

Second, I examined EPA’s consideration of “economic practicability” and “affordability,” and
identified how these concepts can be interpreted to yield economically sensible and operational
decision criteria. For the firm this led to the standard net present value (NPV) criterion, in which the
firm should adopt a technology if the present discounted value of the anticipated net returns from that
technology is greater than the present discounted value of anticipated net returns from alternatives,
including the status quo. For a society-wide perspective, the result was the social net present value
criterion, in which it is in society’s interest that a technology be adopted by the firm if the present
discounted value of anticipated net social benefits (including environmental benefits) is greater than
the present discounted value of anticipated net social benefits from alternatives, again including the
status quo. In comparison, EPA’s apparent definition of “economically practicable” or “affordable”
— based on a technology’s costs relative to a firm’s or facility’s revenues — could not be based upon
a decision criterion with any normative standing in economics. Such an approach would tell us
nothing about whether the technology helps to achieve specific objectives, whether it does so at
minimum cost, or whether an alternative investment would provide greater net benefits to the
company, the environment, or society as a whole.

EPA Response

Please refer to the responses to comments 316bEFR.005.021, 316bEFR.005.022, and
316bEFR.005.023 in subject matter code 9.01.
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Comment ID 316bEFR.005.050 vatercoe 10.02.02

Author Name Robert N. Stavins Commercial Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

In the third section of my comments, I examined EPA’s methodology for evaluating the benefits of
the proposed 316(b) regulation. First, I examined EPA’s methodology for valuing commercial fishing
impacts. Such changes in fish stocks and related catch levels are best analyzed with an appropriate
bioeconomic “stock-recruitment model” that captures these complex relationships over time, but EPA
departs from this in ways that impart a significant bias to its results. One is the so-called
precautionary approach described by EPA, and another is the attempt to value impacts on forage
species outside of a properly specified stock-recruitment model, such as by examining hatchery costs.
Another problem with EPA’s approach to valuing commercial fisheries impacts is its unfortunate
adoption a rule-of-thumb by which it multiplies commercial valuations in a misguided effort to
identify general equilibrium effects. This, like all of the problems I noted, imparts a bias in EPA’s
analysis toward inflating estimated benefits of the proposed regulation relative to its costs.

EPA Response

In the cost-benefit analyses for the NODA and for the final Section 316(b) Phase II rule, EPA did not
use hatchery replacement costs or the 50% rule-of-thumb to estimate non-use benefits. For a
discussion of fish population modeling in the context of EPA's 316(b) analysis, please see response to
Comment 316bEFR.005.009. For a discussion of the term "precautionary approach,” please see
response to Comment 316bEFR.005.026.
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Comment ID 316bEFR.005.051 vatercose 10.02.01

Author Name Robert N. Stavins Recreational Fishing Benefits

Organization John F.Kennedy School of Government,
Harvard University

I also considered EPA’s methodology for valuing recreational fishing impacts, where I noted that
there is a long-standing and extensive literature in environmental economics on the valuation of
recreational activities, including those associated with fisheries. EPA relies — wholly or in part —
on empirical results that were not derived from actual analyses of the cases in question, drawing upon
results of previous revealed-preference and stated-preference studies of recreational fishery benefits
for other locations. In my comments, I reviewed the problems with using such benefit transfer
techniques.

EPA Response

For detail on the benefits transfer approach used at proposal, see response to comment
#316bEFR.075.504.

For the final Phase II 316b analysis, EPA has reduced its reliance on benefit transfer to estimate
recreational fishing benefits. In addition, EPA no longer uses case studies of individual facilities.
Instead, EPA has estimated regional models. For the recreational fishing analysis, benefit transfer is
used for the inland region, and benefit function transfer is used for the North Atlantic region. EPA
has estimated RUM models for all other coastal regions (Mid-Atlantic, South Atlantic, Gulf of
Mexico, and California), and for the Great Lakes region. Where benefit transfer is used, EPA has
followed generally accepted procedures, and has carefully applied benefit transfer methods.

For the North Atlantic region, EPA’s benefit transfer uses the benefit function from the Hicks, et al.,
study recommended by several of those who commented as the most appropriate study for benefit
transfer for the North Atlantic region. By using benefit function transfer, EPA was able to make
appropriate adjustments to Hicks’ model, to estimate values for relevant changes in catch rates. This
benefit function transfer follows accepted methods and was performed carefully to provide the best
available estimates of values for changes in catch rates for the North Atlantic region.

For the Inland region, EPA did a benefit transfer using values from several studies. EPA generally
followed its Guidelines for Preparing Economic Analyses for benefits transfer (BT) in developing a
benefits transfer approach for the Inland region. The steps were followed as recommended in the
Guidelines when using BT: (1) describe the policy case; (2) identify existing, relevant studies; (3)
review available studies for quality and applicability; (4) transfer the benefit estimates; and (5)
address uncertainty. Further information on the methods EPA used to estimate recreational fishing
benefits for the Inland region is provided in the regional study document prepared for the analysis for
the final Phase II rule (DCN #6-0003). See Chapter H4: Recreational Fishing.
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Comment ID 316bEFR.005.052 vatercose 10.02.04

. Valuing Forage Species (incl non-use and
Author Name Robert N. Stavins hon-landed)

Organization John F.Kennedy School of Government,
Harvard University

EPA notes the potential importance of non-use value, which is controversial in economics and
notoriously difficult to estimate. EPA did not carry out any original surveys of non-use value, but
employed two alternatives in the 316(b) analysis. First, EPA used a rule-of-thumb in which non-use
values are assumed to be equal to 50 percent of use values. There is no basis in economic theory for
such an approach, and there is no justification for EPA’s claim that its 50% rule-of-thumb provides
“conservative” estimates.

EPA Response

For EPA's response to comments on the use of the 50% rule-of-thumb to estimate non-use benefits,
please refer to EPA's response to comment #316bEFR.005.034.

Please also refer to EPA's response to comments on the HRC methods (316bEFR.005.035) and the
SRP methods (316bEFR.005.006); the document entitled "Habitat-based Replacement Cost Method"
(DCN #6-1003); and to EPA’s Guidelines for Preparing Economic Analyses (EPA 240-R-00-003).
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Comment ID 316bEFR.005.053 water oo 10.02.03

Use of Replacement Costs (HRC and

Author Name Robert N. Stavins hatchery-based)

Organization John F.Kennedy School of Government,
Harvard University

Despite the significance of these problems and outright errors, those mistakes pale by comparison
with EPA’s attempt to introduce what it characterizes as an alternative method of valuation and
benefit estimation, namely the “Habitat-Based Replacement Cost (HRC) Method,” which is not a
method of valuation or benefit estimation at all, but a method of assessing costs. This method
estimates the costs of another alternative — and a very costly alternative — for achieving the same
functions as targeted by the proposed regulation. If there are omitted use-values, they should be
estimated with theoretically sound and empirically valid revealed-preference methods. If there are
legitimate “non-use values,” they should be estimated with original applications of the best stated-
preference methods. But in neither case, does the possible existence of excluded use values or
unassessed non-use values justify the employment of this wholly invalid approach, which is not a
method of benefit estimation in any legitimate sense.

EPA Response

EPA does not use the Habitat-based Replacement Cost (HRC) method in the cost benefit analysis for
the final Section 316(b) Phase II rule. Please see EPA’s response to comment #316bEFR.005.035.
Please also see the document entitled "Habitat-based Replacement Cost Method" (DCN #6-1003) for
additional discussion of the HRC method.

For the cost-benefit analysis for the final rule, the angling index was not used. Thus, all
extrapolations were done based on flow. (Please refer to EPA's response to comment
#316bEFR.041.037 for details on the use of flow as a basis for extrapolation.) In addition, for the
final analysis, EPA only extrapolated losses and benefits for recreational and commercial impacts.
For these categories, only a single point estimate was reported, so no midpoint was calculated.
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Comment ID 316bEFR.005.054 vatercose  10.03.05

Author Name Robert N. Stavins Brayton Point

Organization John F.Kennedy School of Government,
Harvard University

In the fourth major section of my comments, I reviewed EPA’s application of its “benefit assessment”
methods for the analysis of case studies, which form the sole basis of its national-level benefit
estimates. My comments focused on the Brayton Point Station Facility Case Study. Using flawed
methodologies for estimating commercial and recreational values, combined with the wholly invalid
HRC method of using the cost of a very expensive alternative means of achieving the rule’s objectives
as an increment to benefits, EPA comes up with estimates that are not just highly biased upward, but
truly absurd. The total loss numbers (combining impingement and entrainment) reported by EPA for
its “low” case are more than 100% greater than what EPA’s own analysis would produce if incorrect
elements of its analysis were eliminated, and approximately 21,000% (twenty-one thousand percent)
greater than the correct elements of EPA’s analysis would produce for its “high” case (EPA’s “high”
case employs its invalid HRC cost proxies instead of real value/benefit estimates). EPA’s “best
estimate” of baseline I&E losses (and hence, benefits) at the Brayton Point Station facility carries an
upward bias of approximately 12,000%!

EPA Response

The results of the HRC analysis referred to by the commenter are not included in EPA's analysis for
the final 316b Phase 2 rule. For additional discussion of HRC, please refer to the document entitled
"Habitat Based Replacement Cost Method" (DCN # 6-1003) and response to Comment
316bEFR.005.035.
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Comment ID 316bEFR.005.055 vatorcoe 20.07

Author Name Robert N. Stavins RFC: Harmonize iﬁggirgglt reissuance with

Organization John F.Kennedy School of Government,
Harvard University

Finally, in the fifth major section of my comments, I reviewed EPA’s proposal for an entrainment
trading program. I noted that EPA is to be commended for having begun the process of thinking
carefully about how market-based instruments, such as a trading program, could be incorporated
within the 316(b) regulatory structure. But identifying a cost-effective approach — such as through
tradeable permits — for achieving the goal indicated in the current Proposed Rule would qualify as
“designing a fast train to the wrong station.”

EPA Response
Please see response to comment 316bEFR.034.027 regarding the role of trading in today's final rule.
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Comment ID 316bEFR.005.056 vator oo 20.0

Author Name Robert N. Stavins Role of Trading

Organization John F.Kennedy School of Government,
Harvard University

On the positive side, I noted that a well-designed trading program could provide greater flexibility to
permitees and thus facilitate the achievement of reasonable targets (not those contained in the current
rule) at substantial cost savings by providing greater incentives for voluntary reductions, technology

innovation, and diffusion.

EPA Response
Please see response to comment 316bEFR.034.027 for the role of trading in today's final rule.
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Comment ID 316bEFR.005.057 vatercoe  OPP

Author Name Robert N. Stavins General Statement of Opposition

Organization John F.Kennedy School of Government,
Harvard University

In summary, the comparisons of “benefits” and costs carried out in the Economic Analysis and the
Case Study Analysis — which EPA uses to support the Proposed Rule in the Federal Register — are
biased and misleading. The analysis is extremely flawed, and biased toward greatly exaggerating the
rule’s implementation benefits relative to its costs. EPA claims that its various assumptions and
omissions lead to significant underestimates of true benefits, but there is no basis for this claim. On
the contrary, through mistakes and outright faulty analysis, EPA has produced estimates of benefits
that are highly upward biased, and should therefore not be used as part of the basis for this rule-
making.

It was clearly challenging for EPA to carry out this large-scale and detailed analysis. But it is very
disappointing to see flawed reasoning, confused concepts, and fundamentally invalid research
methods in what is purported to be a reasonable and unbiased analysis. Needless to say, such
approaches are not supported by EPA’s Guidelines for Preparing Economic Analyses, OMB’s
Guidelines, nor any other sound guide to benefit-cost analysis or to environmental economics more
broadly. Good analysis is good analysis, and bad analysis — by any other name — is just that.

I close these comments on a personal note. I have invested a considerable amount of time and effort
over the past decade working with EPA to help its dedicated and talented staff of economists and
policy analysts use correct conceptual frameworks for economic analysis and the best empirical
methods for developing unbiased estimates of benefits and costs. For this reason, it has been
disappointing, troubling, and ultimately painful to review this analysis and provide these comments.

I believe that the numerous, serious problems I have identified would not have occurred had the
proposed rule and its economic analysis been subjected to wide internal review by EPA’s economics
staff. As I said at the outset, I believe that EPA’s leadership recognizes the importance of using the
best scientific and economic analysis for this and all other rules. It is my hope that the comments I
have offered will help foster the execution of a sound economic analysis of the proposed rule and the
development of an environmentally and economically sensible rule for implementation of Section
316(b) of the Clean Water Act.

EPA Response

No response is required, as this comment summarizes the author's comments. Each issue is addressed
individually in subsequent responses.
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Comment ID 316bEFR.006.001 vatercoge  3.03

Author Name Paul E. Reynolds Definition: Waters of the U.S.

Organization Hoosier Energy Rural Elect. Co-op

Cooling Lakes and Ponds Hoosier

Energy built a cooling lake (Turtle Creek Reservoir) expressly for the purpose of complying with
restrictions on heat rejection rates. EPA should consider this lake a treatment system and not “Waters
of the United States” thereby exempting this facility from the 316(b) regulations. Even if EPA decides
not to designate this lake a treatment system, EPA should determine that this cooling system
constitutes a “closed cycle recirculating system” and is, therefore, in compliance with the 316(b) rules.

EPA Response

See section II.C. of the preamble to the final rule. As noted in that section, the determination of
whether a particular cooling pond is or is not “waters of the United States™ is to be made by the
permit writer on a case-by-case basis. Such an approach is most appropriate given the many criteria
and site-specific factors that must be considered and assessed when applying the relevant definitions
and regulations to specific existing facilities. Similarly, whether use of a specific pond or reservoir
meets the definition of a closed-cycle, recirculating system, as well as whether a specific cooling pond
is considered a waste treatment system, also will be determined on a case-by-case basis.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 139 of 5114
Author ID: 316bEFR.006 Monday, March 29, 2004



Comment ID 316bEFR.006.002 vatercose  10.07

Author Name Paul E. Reynolds RFC: Cost: beneflé;e;floo for site-specific

Organization Hoosier Energy Rural Elect. Co-op

Cost - Benefit Test

The cost-benefit test is the key to the successful implementation or failure of this rule. If EPA adopts
their framework as proposed, it is essential that this test be included in the final rule and given the
same significance it has in the proposed rule.

EPA Response

EPA has included a site-specific compliance option based on cost-benefit considerations.
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Comment ID 316bEFR.006.003 watercoe 10.07.02

RFC: Appropriateness of “significantly

Author Name Paul E. Reynolds greater”

Organization Hoosier Energy Rural Elect. Co-op

“Significantly Greater”

The proposal provides for a site-specific determination of the “best technology available” if the costs
of compliance at a site would be “significantly greater” than either the benefits of meeting the
performance standards or the cost of what the agency considered. EPA must provide a clear definition
of what is meant by “significantly greater.” To maximize net benefits to society, economic theory
would dictate that this should be interpreted to mean any cost benefit ratio greater that 1:1. This
reflects the most cost-effective, performance-based outcome.

EPA Response

Under § 125.94(a)(5), a Phase II existing facility may seek a site-specific determination of best
technology available if the Director determines, based on the facility’s demonstration, that its
compliance costs would be significantly greater than the costs determined by the Administrator in
establishing the final rule performance standards, or if its costs of compliance are significantly greater
than the benefits of complying with the performance standards at the facility. As discussed in the
proposed rule at 67 FR 17145 - 17146 (April 9, 2002), EPA has adopted the significantly greater cost-
cost standard, rather the wholly disproportionate standard used in the Phase I rule, based on the fact
that new facilities, regulated under Phase I, have greater flexibility than existing facilities, regulated
under Phase II, in selecting the location of their intakes and technologies for minimizing adverse
environmental impact so as to avoid potentially high costs, and it is therefore appropriate to push such
facilities through use of a more stringent economic standard. In contrast, Phase II existing facilities
encounter more substantial retrofit challenges (e.g., retrofitting an existing facility requires special
consideration of various factors, including but not limited to the adequacy of space to accommodate a
technology, approval and special conditions to locate such technology, potential redesign of intake,
piping and cooling system components, often unique construction concerns, and secondary effects)
and associated costs, and thus warrant somewhat broader flexibility. In addition, in contrast to the
Phase I rule, the Phase II rule affects a significant portion of existing electric generating capacity.
Thus, EPA believes it is appropriate to set a lower cost threshold in this rule to avoid economically
impracticable impacts on energy prices, production costs, and energy production that might otherwise
occur.

EPA has not expressly defined the term “significantly greater” in this rule. The Agency believes that
a general standard, to be applied by the Director on case-by-case basis, is more appropriate for
application in this rule since such a standard preserves reasonable discretion for the Director to
compare assessments of costs and/or benefits, and make determinations that ensure that the costs of
the rule are economically practicable or that there is a reasonable relationship between the costs of
cooling water intake technology and the environmental benefits associated with its use. Numerous
factors are considered in assessing costs and benefits, and use of a general standard allows an
appropriate consideration of the totality of these factors under the rule. EPA notes that the “wholly
disproportionate” standard applied historically, and as used in the Phase I rule, are not explicitly
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defined. The former has proven workable and, although it is too early to assess, the latter appears
equally useful.

Also see response to 316bEFR.018.009 and 045.012.
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Comment ID 316bEFR.006.004 vatercose  18.02

Author Name Paul E. Reynolds RFC: Use of previous demonstration studies

Organization Hoosier Energy Rural Elect. Co-op

Application to Existing Facilities

The proposal should include a process for approving existing intake technologies as “best available”
if it can be shown that the facility is not causing adverse environmental impact or the technologies
have been deemed “best available” by the state. Such a process is reasonable since Section 316(b) has
been in effect since 1972 and has been implemented case-by-case at many sites. There are many
electric generating facilities for which there is already a high degree of confidence that the facility is
not causing adverse environmental impact or that it has already installed the best technology
available. In addition, if the facility has data indicating that the amount of entrainment and
impingement is so small that there is no significant harm to the aquatic community or the
environmental impact is of so little economic and environmental significance that the costs of a
comprehensive 316(b) study would be significantly greater than its benefits, then there should be no
need for either further studies or for additional intake technology.

EPA Response

EPA has disallowed the use of historical determinations of BTA in today’s final rule, however
existing data that is reflective of current conditions may be used to support application studies. Please
see response to comment 316bEFR.040.001 for details.

Additionally, under compliance alternative 2 (see 125.94(a)(2)), a facility may demonstrate that it
already meets rule requirements if its existing design and construction technologies, operational
measures, and/or restoration measures meet the performance standards at 125.94(b) and/or the
restoration requirements in 125.94(c).
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Comment ID 316bEFR.006.005 vator coe 7.02

Author Name Paul E. Reynolds Performance standards

Organization Hoosier Energy Rural Elect. Co-op

Compliance Assessment

Since there is such variability in biological systems, it is not practical to require the permittee to meet
a specific numerical reduction in affected organisms. The proposed performance criteria should not be
directly implemented as enforceable permit limitations. Rather, when the existing technology is not
the ‘best available,‘ the permit should require the installation of technology identified collaboratively
by the permittee and the state. Then compliance with the permit would be based on installation,
operation and maintenance of the selected technology.

EPA Response

EPA has attempted, in a variety of ways, to account for the variability of aquatic environments and
the various performance factors that can influence the overall success of a design and construction
technology, operation measure, and or restoration measure option. Today's final rule allows a facility
to demonstrate its existing technology or operation meets the performance standards with respect to
impingement mortality and entrainment reduction. First, EPA has expressed the performance
standards in terms of ranges. Second, EPA authorizes the use of several different compliance
alternatives. Third, EPA authorizes the use of a Technology Installation and Operation Plan. If the
existing technology or operational measures does not meet the performance standards, the facility
must select one of the other compliance alternatives authorized in today's rule. Adaptive management
is also part of this rule.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 144 of 5114
Author ID: 316bEFR.006 Monday, March 29, 2004



Response to Public Comment

---National Pollutant Discharge Elimination System---
Regulations Addressing Cooling Water Intake Structures
for Phase Il Existing Facilities

(40 CFR Parts 9, 122, 123, 124, and 125)

Response to Comments Submitted by:
Ernst Peebles

On Behalf Of:

College of Marine Science, University
of South Florida

Author ID Number:
316bEFR.007

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 145 of 5114
Author ID: 316bEFR.007 Monday, March 29, 2004



Comment ID 316bEFR.007.001 vatercoee . 10.03.03

Author Name Ernst Peebles Tampa Bay

Organization College of Marine Science, University of
South Florida

The last sentence on page D3-25 of the Case Study Analysis states

“To a lesser extent, the concurrence between the two sets of results also supports the use of records
from Big Bend as a basis for extrapolation of entrainment rates to other facilities in Tampa Bay, and
the use of larval densities to estimate potential entrainment at facilities that have not conducted
monitoring studies, including new facilities.”

However, the presence of distinct spawning grounds within Tampa Bay creates spatial gradients in the
egg and larval densities of many species, including spotted seatrout (McMichael and Peters 1989), red
drum (Peters and McMichael 1987), bay anchovy (Peebles et al. 1996, Peebles 2002) and others
(Peebles, unpublished data). These gradients cause densities to vary substantially within short
distances (several km). Therefore, extrapolation of entrainment rates from one monitored site to other
locations may produce highly inaccurate results. In the case study (section DC-10, pages D3-24 and
D3-25), the two data sets were similar only because the second set intentionally bracketed the
geographic location of the first. From a logical perspective, observed similarity within a specific
region of Tampa Bay does not support extrapolation of larval densities to other (unmonitored)
regions.

The case study could be interpreted as support for using unrealistic data extrapolations during
implementation of the rule.

EPA Response

The purpose of this analysis was to examine the potential relationship between ambient larval
densities and entrainment rates. The analysis was not used in any way in EPA’s section 316(b)
benefits analysis and was not included with EPA’s materials in support of the final Phase II rule.
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Response to Public Comment

---National Pollutant Discharge Elimination System---
Regulations Addressing Cooling Water Intake Structures
for Phase Il Existing Facilities

(40 CFR Parts 9, 122, 123, 124, and 125)

Response to Comments Submitted by:

Terry Graumann

On Behalf Of:
Otter Tail Power Company

Author ID Number:
316bEFR.008
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Comment ID 316bEFR.008.001 vatercoge  2.04

Author Name Terry Graumann EPA's legal authority to:

Organization Otter Tail Power Company

EPA Lacks Authority to Apply 316(b) to Facilities Subject Only to a NPDES Storm Water Permit

EPA is proposing to apply section 316(b) to all facilities that are covered by NPDES permits,
including those subject only to NPDES storm water permits. The Federal Water Pollution Control
Act Amendments Section 316 Thermal Discharges paragraph (b) states the following:

Any standard established pursuant to section 301 or section 306 of this Act and applicable to a point
source shall require that the location, design, construction, and capacity of cooling water intake
structure reflect the best technology available for minimizing adverse environmental impact.

Section 301 establishes the requirement for adoption of effluents limitations for all point sources.
Section 306 establishes requirements for best demonstrated control technology and a list of source
categories that must comply with standards of performance for new sources within the category.
Those standards were subsequently adopted and implemented as the Steam Electric Point Source
Effluent Guidelines in 40 CFR Part 423.

Thus, the 316(b) requirements apply to only to those facilities that are subject to sections 301 and 306
and not to facilities that are required to have storm water permits under section 402.

Furthermore, Otter Tail does not believe that EPA has the authority under section 402 to issue a
general NPDES permit that would include section 316(b) requirements. Nor does it have the
authority to amend existing individual or general storm water permits to include section 316(b)
requirements without amending the storm water rules and corresponding permit requirements.

EPA Response

See preamble to the final rule, particularly sections III, VII, and VIII. In addition, see response to
316bEFR.035.001 and 041.127.
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Comment ID 316bEFR.008.002 vatercoge  17.02

Option: Reduce capacity comm. with closed-

Author Name Terry Graumann eycle

Organization Otter Tail Power Company

EPA's Operational Performance Standards Penalize Certain Geographical Regions

EPA is proposing to establish performance standards in section 125.94(b) that would offer facility
owners several options for compliance including the option to reduce "intake capacity to a level
commensurate with the use of closed-cycle, recirculating cooling system;?"

Otter Tail is concerned that the existing performance standard does not offer sufficient latitude to
accommodate all closed-cycle, recirculating facilities in all geographical regions. Some facilities that
are located in more arid regions have on-site cooling ponds and pumping facilities that are designed to
appropriate large amounts of water from waters of the U. S. over a limited time period during, for
example, spring run-off. Such facilities have a higher pumping capacity, but the pumps would
operate for only a portion of any calendar year. States have considered and mitigated possible
impacts by limiting pumping based on site-specific permit conditions.

It is unreasonable for EPA to establish performance standards based strictly on an intake capacity

comparison with closed-cycle, recirculating cooling systems while ignoring the annual amount of
water pumped.

EPA Response

EPA elected to not adopt any of the alternative technology-based options or the alternative site-
specific approaches discussed in the proposed rule (67 FR 17154-17161). Please refer to section VII
of the preamble to the final rule for further information as to why these options were not selected.

For a variety of reasons, EPA opted not to implement a regulatory approach based solely upon closed-
cycle, recirculating cooling. Please refer to section VILE of the preamble for more information on
why EPA rejected this alternative.
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Comment ID 316bEFR.008.003 vater oo 17.06

Author Name Terry Graumann Option: Site-specific determination of BTA

Organization Otter Tail Power Company

EPA's Attempt to Cover All Situations with a One-Size Fits All is Costly

In EPA's attempt to cover all situations regarding cooling water intake structures (CWIS) with a broad
sweeping, one-size fits all rule, the result will be a more complicated and costly program to State
agencies, utilities, and their customers. Just as there are many types of aquatic ecosystems in the U.S.
waters, so are there different CWIS. One-size definitely does not fit all.

A structured, site-specific approach is the only way to accurately choose the best technology for each
CWIS. Many states have existing programs, which should be utilized by EPA to provide the greatest
amount of protection, while implementing the best technology for each site. EPA should not try to
rewrite what the States have already accomplished. Rather, they should codify that expertise into a
flexible system that will meet all needs. Revamping the entire program would be very costly to State
agencies.

Sound science is also necessary for complete evaluation of each site. Not all sites have the same

potential for impact on aquatic life. This is yet another reason why a site-specific approach is the best
approach.

EPA Response

EPA disagrees that the final rule is insufficiently flexible. EPA agrees that flexibility for permittees is
an important consideration and notes that the final rule contains five compliance alternatives from
which a permittee may choose. Please refer to the preamble for a discussion of the framework of the
final rule.

EPA notes that the final rule includes a site-specific compliance alternative, which includes a
provision for a cost-cost and cost-benefit test. Please refer to the response to comment
316bEFR.338.002 for more information.

The final rule provides for EPA approval of alternative State program requirements where such State
NPDES requirements will result in environmental performance within a watershed that is comparable
to the reductions of impingement mortality and entrainment that would otherwise be achieved under §
125.94. (see § 125.90(c)).
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Comment ID 316bEFR.008.004 vatercose  17.07

Option: Site-specific based 1977 Draft

Author Name Terry Graumann Guidance

Organization Otter Tail Power Company

The 1977 Draft Guidance for Evaluating the Adverse Impact of Cooling Water Intake Structures on
the Aquatic Environment: Section 316 b) P.L. 92-500 (U.S. EPA, 1977) states that the best
technology available for intake design, location, construction, and capacity must be made on a case-
by-case basis. [This is stated in the proposed rule's Preamble.] This Draft Guidance should be the
basis for the 316(b) Phase II requirements. Since each state may have very different water issues
based on climate and other water uses, the States have more knowledge of what is needed to protect
the aquatic environment in their particular region.

One-size-fits-all may be the easy fix, but the costs will most likely not justify the benefits to the
environment.

EPA Response

EPA elected to not adopt any of the alternative technology-based options or the alternative site-
specific approaches discussed in the proposed rule (67 FR 17154-17161) in today's final rule. Please
refer to section VII of the preamble to the final rule for further information as to why these options
were not selected.

EPA notes that the final rule includes a site-specific compliance alternative, which includes a
provision for a cost-cost and cost-benefit test. Please refer to the response to comment
316bEFR.338.002 for more information.
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Response to Public Comment

---National Pollutant Discharge Elimination System---
Regulations Addressing Cooling Water Intake Structures
for Phase Il Existing Facilities

(40 CFR Parts 9, 122, 123, 124, and 125)

Response to Comments Submitted by:
Mo Shafii

On Behalf Of:

Arkansas Dept of Environmental
Quality

Author ID Number:
316bEFR.009
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Comment ID 316bEFR.009.001 vater coge 2.04.02

Author Name Mo Shafii Apply 316(b) before a det. of impact/AEI

Organization Arkansas Dept of Environmental Quality

Adverse Environmental Impact (AEI) — The Proposed Rule does not define AEI and removes it as a
deciding factor for applicability of 316(b). Facilities with an intake volume of 50 MGD are subject to
the rule regardless of whether they are causing AEIL. If a facility can demonstrate it does not cause
AEI — should it still be required to go through the 316(b) studies and analyses?

EPA Response
See preamble to the final rule, particularly sections III, VII, and VIII, and supporting documents.
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Comment ID 316bEFR.009.002 vatercose ~ 21.08

Author Name Mo Shafii Burden on permitting agencies (general)

Organization Arkansas Dept of Environmental Quality

Costs of 316(b) — The Proposed Rule contains estimates of employee hours, labor costs and other
direct costs associated with the rule. State agencies may want to assess how accurate these figures
appear and compare them to current hours/costs associated with permitting.

Cost estimates in the Proposed Rule (p. 17210 of Proposed Rule) for States are:
employee hours = 1,174 hours per facility

labor = $44,540 per facility
other direct costs = $500 per facility

EPA Response

No response required.
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Comment ID 316bEFR.009.003 vater oo 10.07.04

. RFC: Appropriateness of and tests for
Author Name Mo Shafii Variance

Organization Arkansas Dept of Environmental Quality

If a technology can be proven to be infeasible for a facility through engineering analysis, should they
still have to go through the cost tests?

EPA Response

See preambile to the final rule for a discussion of how the cost-cost test will work.
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Comment ID 316bEFR.009.004 vatercoge  21.03

Author Name Mo Shafii Monitoring requirements

Organization Arkansas Dept of Environmental Quality

The Proposed Rule calls for a mandatory two year monitoring period for requirements in the permit.
This is a site-specific issue and should be approached in the same way as the technology evaluations.

EPA Response
Please see EPA’s response to comment 316bEFR.074.023.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 156 of 5114
Author ID:  316bEFR.009 Monday, March 29, 2004



Response to Public Comment

---National Pollutant Discharge Elimination System---
Regulations Addressing Cooling Water Intake Structures
for Phase Il Existing Facilities

(40 CFR Parts 9, 122, 123, 124, and 125)

Response to Comments Submitted by:
Carl Michael Smith

On Behalf Of:
Dept of Energy

Author ID Number:
316bEFR.010
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Comment ID 316bEFR.010.001 vatercose SUP

Author Name Carl Michael Smith General statement of support

Organization Dept of Energy

On April 9, 2002, the U.S. Environmental Protection Agency (EPA) proposed regulations (68 FR
17122) that would establish requirements for cooling water intake structures (CWIS) at existing
power producing facilities (known as the Phase Il rule). These regulations, when adopted, will
implement Section 316(b) of the Clean Water Act (CWA). The U.S. Department of Energy (DOE)
commends the EPA for developing and proposing regulatory approaches which will achieve the
CWA'’s environmental protection objectives while minimizing the economic and energy impacts of
mitigation measures. We believe that EPA has correctly dismissed dry cooling towers as a retrofit
option as this agrees with the results of the enclosed DOE report. We also agree with EPA’s proposal
not to require wet cooling towers due to the high costs and energy impacts. In addition, the current
proposal includes limited flexibility for States to comply with the proposed regulations with
comparable existing 316(b) programs. DOE recommends that the final rule expand this flexibility in
order to be consistent with the general policy statements of the CWA.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.002 vatercoee 10.07.04

Author Name Carl Michael Smith RFC: Appropriaterjess of and tests for
variance

Organization Dept of Energy

Finally, the proposal also recognizes the need for site-specific evaluations in terms of the variances
provided. However, we remain concerned that variances are often difficult to obtain. We encourage
EPA to examine its experience with previous variance provisions and ensure that the final rule

includes a pragmatic approach.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.003 vatorcoe 7.01.03

Author Name Carl Michael Smith Option 3--Site-specific determination

Organization Dept of Energy

DOE believes that all 316(b) determinations should be made on a site-specific basis. A site-specific
approach is most consistent with the CWA, as well as current EPA regulatory policy, and we believe
is the least costly way to provide the required environmental protection. We also support inclusion in
the site-specific “Sample Rule” of an appropriate definition of adverse environmental impact such as
the preamble’s “Alternative Definition” focused on population effects.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.004 vater oot 17.06

Author Name Carl Michael Smith Option: Site-specific determination of BTA

Organization Dept of Energy

A site-specific regulatory approach is most consistent with the Clean Water Act’s mandate for “best
technology available for minimizing adverse environmental impacts” and economic achievability
requirements set forth in the legislative history and cited in previous EPA rule makings. DOE
believes that a site-specific approach is the least costly and most cost-effective way to accomplish the
Act’s goals under Section 316(b). Moreover, conversion of a cooling system to a wet cooling tower
should only be required if that is the conclusion of a site-specific analysis.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.005 vatorcoe 17.06.01

Author Name Carl Michael Smith Sample site-specific rule (p.17159-61)

Organization Dept of Energy

DOE supports a final rule that is based on the site-specific Sample Rule including a definition of
Adverse Environmental Impact (AEI) that encompasses broad environmental impacts and energy

impacts. The definition should be scientifically based.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.006 vator coe 7.02

Author Name Carl Michael Smith Performance standards

Organization Dept of Energy

Although DOE does not recommend a regulatory structure that includes national performance
standards, if such a structure is selected by EPA in the final rule, we recommend use of single-value

performance limits, rather than ranges of limits.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.007 vater ot 21.05

Author Name Carl Michael Smith Role of States and Tribes (alt./equiv.
programs)

Organization Dept of Energy

DOE supports providing States maximum flexibility in implementing the essential requirements of
Section 316(b). Such flexibility should influence EPA regulatory provisions on accepting comparable
existing regulatory programs, in the evaluation of variances, and in the determination of “best
technology available” in site-specific evaluations of compliance proposals.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.008 vator oo 11.01

Author Name Carl Michael Smith RFC: Proposed use of restoration measures

Organization Dept of Energy

DOE supports provisions which provide the regulated community with the option of using restoration
measures and trading, because these ensure equivalent environmental protection with reduced

economic and energy impacts.

EPA Response

No response is necessary.
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Comment ID 316bEFR.010.009 vator oo 10.05

Author Name Carl Michael Smith RFC: COSt'be”Ef"l'sz;’;P"sed provision

Organization Dept of Energy

DOE has a number of suggestions and requests for clarification regarding the assumptions and
methodologies employed in EPA’s costs and benefits assessment of different regulatory options.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.010 vator cone 2.04.05

Author Name Carl Michael Smith Implement a site-specific alternative

Organization Dept of Energy

Site-Specific Approach is Required - Section 316(b) of the Clean Water Act (CWA) requires, in
standards established under sections 301 and 306 of the CWA, that “the location, design,
construction, and capacity of cooling water intake structures reflect the best technology available for
minimizing adverse environmental impact” (33 U.S.C. 1326(b)). To implement this mandate, EPA
has proposed impingement mortality and entrainment performance standards, based on generalized
determinations of adverse environmental impact (AEI), that would apply to all in-scope existing
facilities, subject only to limited cost-based variances. EPA does not propose to mandate the use of
any specific technology for minimizing AEI. As stated on page 17124, the proposed performance
standards constitute a departure from the approach EPA adopted in its 1977 draft guidance which was
based on the judgment that “[t]he decision as to best technology available for intake design, location,
construction, and capacity must be made on a case-by-case basis.” As a matter of both law and
policy, DOE believes that the only viable approach to implementing section 316(b) is a site-specific
approach. Consequently, DOE urges EPA to adopt such a site-specific approach rather than the
across-the-board performance standards and generalized determination of “adverse environmental
impact” suggested in the notice of proposed rule making.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 167 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



Comment ID 316bEFR.010.011 vatercoee 18.03

Author Name Carl Michael Smith Process for determining site-specific BTA

Organization Dept of Energy

In our view, EPA’s proposed performance standard approach lacks the precision needed to satisfy the
statute’s command that cooling water intake structures (CWIS) reflect the best technology available
for minimizing AEI. EPA states (at page 17141) that it —

“is proposing to set performance standards for minimizing adverse environmental impact based on a
relatively easy to measure and certain metric — reduction of impingement mortality and entrainment.
EPA is choosing this approach to provide certainty about permitting requirements and to streamline
and speed the issuance of permits.”

Although we appreciate EPA’s desire to streamline the permitting process, we firmly believe that as a
matter of both fact and statutory mandate, determinations of the best technology available for
minimizing AEI must be based on an assessment of the full range of environmental impacts related to
particular CWIS. As the preamble to the Phase I regulations states, “it is reasonable to interpret the
phrase adverse environmental impacts as including a range of impacts, including impingement and
entrainment, diminishment of compensatory reserve, stresses to the population or ecosystem, harm to
threatened or endangered species, impairment of state water quality standards. . .” (66 FR 65314).
Our comments on the definition of “adverse environmental impact” also identify non-aquatic impacts
that are encompassed by the term (see Comment 16 below). EPA’s proposed reliance on generalized
determinations based on anecdotal nationwide or water body type information is not consistent with
the determination contemplated by section 316(b); that is, a determination of best technology
available for minimizing AEI based on an assessment of all environmental impacts at a particular
facility in light of the unique environmental situation at that facility.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 168 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



Comment ID 316bEFR.010.012 vater coe 2.04.03

Author Name Carl Michael Smith Define BTA as anything less than closed cycle

Organization Dept of Energy

Our view that “best technology available for minimizing adverse environmental impact” must be
determined on a site-specific basis is bolstered by the provision for variances from thermal discharge
effluent limitations in section 316(a). It is highly unlikely that Congress, having provided for
variances from thermal effluent limitations on a showing that alternate limitations would “assure the
protection and propagation of a balanced, indigenous population of shellfish, fish, and wildlife in and
on the body of water,” intended that EPA impose CWIS requirements that do not include a site-
specific assessment. Under EPA’s proposed performance standard approach, an existing facility that
has been granted a variance under section 316(a), based on the “balanced, indigenous population”
test, might be required to install expensive equipment to satisfy the proposed performance standards.
Such a result would be inconsistent with the text and intent of section 316.

Further, we believe legislative history indicating Congress intended “best technology available” to be
interpreted to mean the best technology available commercially at an economically practicable cost
(referenced in the preamble to the 1976 final rule, 41 FR 17388) points to a site-specific assessment.
What is economically practicable depends on highly site-specific factors, such as the existing CWIS
features and location, as well as a localized evaluation of the precise adverse environmental impact to
be avoided.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.013 vator e 17.06

Author Name Carl Michael Smith Option: Site-specific determination of BTA

Organization Dept of Energy

Also from a policy standpoint, DOE believes the site-specific approach is superior, and DOE’s
specific comments which follow identify problems with the proposed performance standards that
would be avoided by using a site-specific approach. More generally, DOE believes that a site-specific
rule is both the least expensive and most cost effective approach. Only by evaluating the specific
attributes of a regulated source, and its receiving water body, can the most economical method to
achieve environmental objectives be determined. Other regulatory approaches being considered by
EPA contain elements of site-specific analysis, but only a rule that is completely site-specific can take
full advantage of the additional information generated in assessing both the CWIS and the water body.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Finally, beginning on page 17159 of the proposal, EPA considers several versions of site-specific
approaches as alternative regulatory options, but does not propose these as its preferred option. DOE
continues to believe it is critical for the final rule to embody a site-specific approach. This will allow
regulators to equitably tailor the degree of changes to the level of AEI caused by the intakes. The
preamble describes four different site-specific approaches — a Sample Rule, an approach based on
EPA’s 1977 guidance, the Utility Water Act Group (UWAG) approach, and the Public Service
Electricity and Gas Company (PSEG) approach. Each of these centers on site-specific evaluations,
but includes different methodologies. DOE is generally supportive of all four approaches but notes
that the details of implementation are most clearly spelled out for the Sample Rule approach.
Regardless which site-specific approach is adopted, it should contain a definition of AEI. As EPA
notes, the preamble’s Sample Rule does not provide a definition of AEI. We address this critical
feature of a site-specific rule in specific comments that follow, particularly Comment 16.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Performance Ranges Are Problematic - EPA proposes performance standards for reduction of
impingement mortality and, in some water body types, reduction of entrainment. As noted in
Comment 1 above, DOE believes that a site-specific approach is required under Section 316(b).
However, if EPA decides to adopt its current proposal or some other regulatory strategy that
incorporates impingement and entrainment (I&E) performance standards, we believe that those
standards should be expressed as single-number limits and not as ranges.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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DOE recommends against the use of performance ranges for several reasons. First, not all locations
within a water body type have the same potential for impingement and entrainment harm. Further, the
level of performance of fish protection technologies varies with the type of water body and the
aquatic organisms that are present at each specific location. The use of a constant performance
standard across all estuaries, tidal rivers, Great Lakes, and oceans ignores the fact that some locations
in those types of water bodies contain large concentrations of organisms that might be impinged or
entrained, while other locations have relatively few organisms that might be affected.

EPA Response

No response necessary.
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We reiterate our premise that the appropriate means of implementing Section 316(b) is through a site-
specific determination of whether adverse environmental impact is occurring and the best technology
available for minimizing such impact, taking into account features of the CWIS and the cost and

efficacy of additional technologies.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.

Page 174 of 5114

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final
Monday, March 29, 2004

Author ID:  316bEFR.010



Comment ID 316bEFR.010.018 Vater ot 7.02

Author Name Carl Michael Smith Performance standards

Organization Dept of Energy

Second, we do not believe that EPA has provided any rationale for selecting the numerical values that
are included in the proposed performance ranges. Why is the impingement range set at 80-95 percent
instead of 75 percent or 90 percent? Any performance range or single-number performance limit
would need to be based on the performance needed to minimize adverse environmental impact. EPA
has not documented that AEI occurs at all facilities operating outside of the performance ranges
proposed. The type of AEI being addressed by the proposed rule does not lend itself to a performance-
based approach because of the wide diversity of the biological systems at the specific locations
affected by the proposed rule.

A third reason for not employing a performance range is that this would be inconsistent with other
enforcement approaches imposed in National Pollutant Discharge Elimination System (NPDES)
permitting. It is not clear if EPA intends for NPDES permits to include an enforceable performance
range. If so, this would be the only example, outside of a pH range, of which DOE is aware, in which
range-type limits are imposed in NPDES permitting. The use of pH ranges is different in that either
too-high or too-low pH is undesirable. Other than that exception, the use of any numerical limit that
is not clearly defined as a single-limit minimum presents compliance and enforcement concerns. On
the other hand, if EPA envisions that the permit writer will choose a single value from within the
promulgated range, then EPA would need to provide guidance on how the permit writer could justify
anything higher than the minimum value. We do not see this type of guidance referenced in the
preamble.

The proposed rule (page 17141) states that “ EPA is proposing performance ranges rather than a
single performance benchmark because of the uncertainty inherent in predicting the efficacy of a
technology on a site specific basis.” DOE agrees that the efficacy is definitely a site-specific issue.
However, DOE continues to feel strongly that the ranges will only create more uncertainty for the
State permit writer and the permittee. The preamble then goes on to state that “the lower end of the
range is being proposed as the percent reduction that EPA, based on the available efficacy data, has
determined that all facilities could achieve if they were to implement available technologies and
operational measures on which the performance standards are based.” DOE believes that if a single
limit must be set at all, it should be set at a value no higher than what facilities can actually do (i.e.;
no higher than the lower end of the range). However, while possible from an engineering perspective,
that approach would not be consistent with the focus on AEI in section 316(b) of the Clean Water
Act, which requires that “cooling water intake structures reflect the best technology available for
minimizing adverse environmental impact.”

EPA Response

No response necessary.
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We believe that most companies will probably implement control measures that will be more stringent
than the minimum limit. This is done as a matter of engineering practice so that they have a cushion
between the limit and the actual performance and therefore do not risk compliance problems. There

is no value to adding an upper end to the range; it will only create uncertainty.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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On page 17142, EPA requests comments on whether decisions about appropriate performance levels
should be left to the discretion of a State Director. We believe that this is the correct approach. EPA
does not need to adopt strict overarching national regulations, but rather should set up a regulatory
framework that allows flexibility and judgment by the agencies issuing NPDES permits. These
agencies will be knowledgeable about the site-specific issues that should dictate performance levels.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Proposal Relies Too Heavily on Extrapolation of Performance - For the proposed rule, EPA
established a baseline level of performance as a shoreline intake with no impingement or entrainment
controls installed. The performance standards are expected to be measured as reductions compared to
the baseline. DOE believes that EPA chose a reasonable baseline. However, many existing facilities
have already installed some degree of improvement beyond baseline (e.g., intake canal, traveling
screens, fish return troughs, etc.). In order to determine the baseline level of performance, the facility
must project or extrapolate backwards to estimate how much more impingement and entrainment
would be occurring under a baseline configuration at the plant as compared to the current
configuration. Facilities must then extrapolate forward to estimate the percentage reduction that a
proposed suite of controls would yield over the baseline configuration. DOE agrees that these
extrapolations should be the responsibility of the facility.

Both of these steps will involve making some assumptions and probably running some fisheries
models. By having to model/project impacts in both directions, the potential for inaccuracy is
compounded. Even under the best of assumptions and models, the ability to get within 10-20 percent
of real-world performance would be quite fortunate. This degree of uncertainty could present real
compliance issues. If a facility runs a legitimate fisheries model and installs and operates
technologies properly but still misses the performance target by 20 percent or more, it could be out of
compliance. These forecasting uncertainties need to be recognized.

EPA Response

No response required.
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On page 17143, EPA discusses the situation under which a facility designs, installs, operates, and
maintains intake technologies or restoration measures properly yet still is unable to achieve the
performance standards outlined in the permit. Is that facility out of compliance? EPA solicits
comments on an approach that would consider properly designed, installed, operated, and maintained
facilities to be in compliance until the permit is reissued. DOE supports this approach as offering a
solution to the uncertainty described above. If the permitting agency concurs that a suite of controls
included in a permit should achieve the target and the facility has made a good faith effort to meet the
performance standards then the facility should be considered in compliance for the permit term. If

EPA adopts the proposed regulatory approach using performance standards, we believe that this type
of compliance interpretation and protection is essential.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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When examining biological systems, it is important to note that populations fluctuate naturally from
season to season and from year to year. These fluctuations can be substantial. To the extent that
restoration measures are made part of a facility’s compliance strategy, there is additional concern over
how and when to measure the effectiveness of the restoration. Many types of restoration measures
take years to reach their full benefit potential. After two years of monitoring, they may not show the
full level of performance that they will achieve after 5 or 10 years. If EPA elects to adopt a
performance-standard regulatory approach, these types of temporal variation must be somehow
considered by the rule. By adopting a site-specific option for the final rule, EPA would be better able
to take these temporal variations into account and also avoid the problems associated with
extrapolation discussed above.

EPA Response

No response is necessary.
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Variances Must Be Viable - DOE is generally supportive of the variance provisions that EPA has
included in the proposed rule or lead option, although we firmly believe the site-specific approach is
the most appropriate way to implement section 316(b). If EPA elects to adopt the lead option
approach in the final rule, the variance provisions would provide a necessary measure of flexibility
and allow for consideration of site-specific factors. DOE supports the concept of the cost-to-cost and
cost-to-benefit variances. However, DOE recommends that provisions be included in the final rule to
make variances more realistically obtainable. In other words, the variances must truly be a viable
mechanism. DOE notes that several other types of CWA variances have been very difficult for
applicants to obtain even though the CWA allows their use. For example, a 1994 article (Veil, J.A.,
"Using Clean Water Act Variances as Economic Incentives," Journal of Environmental Regulation,
Spring 1994, pp. 281-291) indicates that through 1993, EPA had approved only 7 of 249
“fundamentally different factor” variance requests, 19 of 64 301(g) variance requests, and 51 of 111
301(h) variance requests that had been submitted to EPA. We want to ensure that the cost-to-cost and
cost-to-benefit variances can be obtained in a reasonable amount of time and that State or regional
permit writers, who can appreciate the site-specific nature of any AEI, will have the final say on
variances rather than having the decision-making reside with the Federal government.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Significantly Greater Than - Pages 17145 and 17166. DOE welcomes the shift in decision-making
criteria from “wholly out of proportion,” as used in the new facilities rule, to “significantly greater
than,” in the proposed cost-to-cost and cost-to-benefit variances. This should provide a greater
opportunity for affected facilities to demonstrate that the proposed I&E reductions are not
appropriate. Yet we note the proposed rule does not define or expand upon the meaning of
“significantly greater than.” We want to make sure that the term is interpreted and implemented in
such a way that the cost variance is truly a viable mechanism for plants with a legitimate case.
Therefore, DOE recommends that the interpretation of “significantly greater than” be left to the State
permit writer, who is in a better position to make variance decisions.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Dry Cooling Is Not Best Technology Available - On page 17168, EPA states that it does not consider
dry cooling a reasonable option for best technology available on a national basis for existing
facilities. This determination is based on the high cost of dry cooling and the energy penalty impacts
of using a less efficient form of cooling. We strongly support this position, and further add that dry
cooling towers would probably be infeasible in certain locations. For instance, the turbine back
pressure could increase beyond recommended manufacturer specifications for a number of existing
units and would require severe curtailment of normal operations, or a redesign of the circulating
water system and associated equipment. From a technical and economic perspective, such attempts to
force a dry cooling tower system into typical power plants would result in an inability to continue
operations. ASPEN modeling done by DOE/NETL shows that during hot weather the dry cooling
tower would not be able to safely (due to the operation of the existing turbines above back pressure
design limits) supply sufficient cooling at a significant number of existing power plants .

Even if a company were able to use dry cooling as a retrofit option, the land area footprint would be
very large and create other land use, construction issues, and other environmental issues of concern,
such as noise and increased air emissions. For instance, a representative dry cooling tower
installation at an existing power plant located in the Eastern United States would have a footprint area
that is 50 percent to 100 percent the size of a typical power plant footprint. For a number of existing
power plant facilities, this amount of additional space is simply not available.

DOE, NETL, and ANL have analyzed the energy penalties and air emissions resulting from
retrofitting a power plant with once-through cooling to both wet and indirect-dry cooling towers
(“Energy Penalty Analysis of Possible Cooling Water Intake Structure Requirements on Existing Coal-
Fired Power Plants” June 14, 2002). A copy of this report is enclosed and the issues above are
analyzed in detail. The report concludes, based on a wide range of assumptions, that dry cooling
towers are not a viable option to be used as retrofits for once-through cooled plants. The primary
reasons for such a stark assessment of this technology option are as follows: at the peak time of
summer electricity demand many of the existing power plants’ turbines could not perform safely;
energy penalties associated with a dry cooling tower retrofit could range from 9 to 16 percent at times
of peak electricity demand; the dry cooling tower system may require significant plant modifications
to retain the integrity of power plant operations; secondary impacts of increased air emissions are
significant (could be as great as 4 to 8 percent higher) for a dry cooling tower system; and, retrofit
difficulty in a number of plant locations would be too great to warrant continued operations of the
power plant.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Wet Cooling Towers Should Not Be Required Except on a Case-by-Case Basis - Although EPA’s
proposed rule does not directly require any facilities to convert their cooling systems to wet cooling
towers, some of the alternative options presented do require wet towers or their flow-based
equivalents at some subset of facilities. DOE does not believe that the Phase II rule should require
any particular class of facilities to convert to wet towers. We acknowledge that some existing, once-
through cooled plants are causing AEI and will need to make some changes to their current
operations. These changes could involve a combination of new intake technologies, or voluntary
operational changes, and restoration measures. Some companies may elect to install wet cooling
towers in order to minimize AEL. We believe that these cases will be infrequent, however.

In most cases, the costs to retrofit wet cooling towers will far exceed the costs to employ other
remedies. We are pleased that EPA states on page 17155 that it did not select wet cooling towers as
the best technology available for existing facilities because of the high costs of the retrofits and the
potential for energy shortfalls related to concurrent retrofits at multiple plants. Even though we agree
with EPA’s decision, we feel that for several reasons the EPA projections of the costs and energy
impacts of retrofit to wet towers have been underestimated. EPA presents their estimate of the cooling
system conversion capital costs to be $53 per kW (moderate) to $62 per kW (high)--(Appendix C,
Phase II Technical Development Document (TDD), page C-5). In comparison NETL has developed
retrofit cost estimates through a draft study by its contractor, Parsons Infrastructure and Technology
Group. That draft report (forthcoming), entitled “An Investigation of Site-Specific Factors for
Retrofitting Recirculating Cooling Towers at Existing Power Plants,” estimates wet cooling tower
retrofit costs at four sites. The site-specific nature of wet cooling system retrofits at existing facilities
is further underscored by the wide range of the cost estimates for the four sites in that draft study
which are $66 per kW to $128 per kW. These estimates are on a similar basis as the EPA estimates.

Neither the EPA nor the NETL cost estimates take into account certain site specific factors such as
plume abatement. DOE feels that the Agency should have made some assumptions in their cost
estimates for a range of site-specific factors affecting the costs of retrofits at existing facilities. These
factors include, but are not limited to, the necessity for plume abatement and/or drift control for
facilities located in urban areas or in close proximity to highways or airports, and the location of
existing underground utilities that may have to be re-routed to accommodate the recirculating
system’s piping lay-out. For one of the sites in the NETL draft study, the capital cost of the cooling
tower alone would double should the local permitting authority require the use of plume abatement.
This was not included in the costs presented in the study. However if 1 out of 4 sites studied may
have needed plume abatement, we believe EPA should have assumed that a certain number of
facilities in their national cost estimate included site-specific retrofit costs such as plume abatement
(see Comment 26).

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Further, conversions from once-through cooling to wet towers imposes an energy penalty, albeit not
as large as the energy penalty associated with dry cooling. In the enclosed DOE study, the annual
average energy penalty associated with conversion of a once-through cooling system to a wet cooling
tower varied between 1.1 percent and 2.1 percent of the power plant output and the peak summer
energy penalties were estimated to be 2.4 percent to 4.0 percent of the power plant output. EPA, on
the other hand, estimates the annual average energy penalty associated with conversion of a once-
through cooling system to a wet cooling tower between 1.5 to 1.8 percent with corresponding peak
penalties ranging from 1.4 to 2.0 percent. DOE’s annual average energy penalties are similar to those
calculated by EPA, but the EPA estimates of peak summer energy penalties are considerably lower
than DOE’s estimate. The reasons for this discrepancy are detailed at Comment 38 below. However,
we are pleased that the Agency reports (page 5-35, Phase II, TDD) that it “... views the DOE estimates
to be reasonable for a variety of retrofit scenarios at existing facilities and will reconsider this subject
in the analysis of regulatory options for the final rule.”

The costs and other types of environmental impacts associated with cooling towers must be carefully
considered on a site-by-site basis before a regulatory agency requires facilities to retrofit wet cooling
towers. We strongly believe that EPA’s national Phase Il regulation should not include any
requirement that has the effect of forcing any class of facilities to install wet cooling towers.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Cost Uncertainty May Lead to Plant Shut-Downs - A significant degree of uncertainty surrounds
multiple aspects of EPA’s cost estimation, including estimates of administrative costs, capital costs,
and economic impacts and a complete lack of any assumptions for site-specific retrofit factors.
(Please see specific Comments 23-37 below for detailed discussion of DOE’s concerns with EPA
methods). First, EPA’s presentation of “maximum” NPDES permit and re-permit application costs
optimistically refers to certain costs as “one-time” with minor follow-up costs only to be incurred
every five years. There is no apparent allowance for costs that would arise in the event of disputes
between facility operators and regulatory authorities and environmental interest groups. Second,
although capital costs reflect the largest single cost element in facility compliance strategies (Table
B1-7), EPA does not report confidence levels for the estimates. Consequently, DOE has no basis
other than EPA’s assertions to judge whether compliance with the proposed rule will involve plant
closures over and beyond those that would have occurred in the absence of the rule(see Comment
27.) EPA should develop a full market analysis using their modeling tools of the proposed rule.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Impingement and Entrainment Benefit Estimation is Flawed - An examination of the case studies
underlying the benefits estimates of the EPA’s proposed 316(b) rule reveals at least two issues of
concern. The first concern addresses arbitrary application of ecology-based models instead of
economic models in certain water body types without any rational documented explanation. Use of
ecology-based models increases benefits estimates by over 27 percent. The second concern addresses
apparent major differences in EPA’s various estimates of the efficacy of the non-dry cooling tower
technologies in reducing I&E. The lack of clarity in the methodology stymies attempts to analyze the
proposed rule across facilities. DOE has had limited time to review and discuss the apparent
discrepancies with EPA. In the proposal at page 17141, EPA states that all facilities could use the
technologies being considered for the proposed rule to meet at least the bottom of the performance
ranges. However the efficacy estimates or “performance targets” for both the proposed rule, option
(3), and the “all plants retrofit to wet towers”option (4) do not imply that even the bottom of the range
for impingement of 80 percent could be achieved in most water body types. Similar problems exist in
the entrainment estimates. This apparent inconsistency needs explanation. The two issues are
discussed further below.

EPA Response

No response necessary.
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The EPA case studies attempt to apply economic models to assign values to certain levels of
recreational fish and consequently to benefits to anglers. The EPA states that these models, among
them the “Random Utility Model” (RUM), are well-accepted in the “recreation demand” literature.
<FN 1> The underlying premise of the RUM model is that if more fish exist, more fish can be caught;
if more are caught, anglers are happier and, would therefore take more fishing trips. The discussion
of the model in Chapter C2 (of the economic study) explains that EPA attempted to estimate demand
curves for recreational fishing. Changes in I&E affect the parameters that identify the location of an
angling demand curve. I&E reduction thus leads to increases in consumer welfare (greater angler
happiness). In its comments, the industry implicitly accepts the model per se, focusing criticism on
faulty or thin data used by EPA modelers. <FN 2> For its part, EPA considers RUM estimates
“conservative” because, for instance, some of the fish-level data used is from a period (the1970's)
when water quality was relatively poor. <FN 3> Depleted fish stocks do not show as big a response
to I&E reduction as otherwise would happen had 1) the preceding centuries of American economic
development not taken place (lumped together as “other stressors™), or 2) more modern data reflective
of water quality improvements been available.

Footnotes

1 See Chapter C2-2.
2 See “UWAG Questions on Existing Facility Proposal”
3 See Chapter C2-6.

EPA Response

No response necessary.
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In certain cases, however, EPA dispenses with RUM (or other economic models’) estimates of
baseline losses from I&E (or benefits from no I&E) without any rationale for doing so. EPA uses the
alternative, ecology-based “habitat restoration cost” (HRC) models to obtain value for I&E reductions
by centering on the cost of the actions required to provide an offsetting increase in the existing
populations of those species in their natural environment.

The HRC model’s standard is the one presumed to exist if no impingement and entrainment occur.
EPA states that HRC models represent “supply-side,” rather than demand-side, methods of valuing
I&E losses. <FN 4> However, EPA does not attempt to find any point where supply (of I&E
reduction) meets demand; instead, estimates of losses derived from HRC models — the sum of the
costs across the categories of preferred habitat restoration alternatives at each facility — are simply
added to the benefits-transfer model estimates. <FN 5> EPA only says that HRC is used to provide
“more comprehensive” estimates of losses, but doesn’t distinguish when such a need arises.

To determine the effect of using HRC estimates, one must examine how EPA constructs its
extrapolation of losses. EPA divides the power plant industry by water body: Estuary — Non-Gulf,
Estuary — Gulf Coast, Freshwater, Great Lake, and Ocean. Estimates of losses from plant(s) in each
area are used to extrapolate to all plants within such categories. Section C3-2 of Chapter 3 presents
tables detailing national estimates of baseline losses that vary depending upon extrapolation method.
In three of the areas, Estuaries-Gulf, Estuaries — non-Gulf, and Freshwater, benefits-transfer model
estimates (impact on fishing) are used. Results are presented using lower bound, mean, and upper
bound estimates. For the remaining water body types, Great Lakes and Oceans, the midpoint of the
angling-based model is used as the lower bound, whereas the lower and upper bounds of the HRC
estimates are presented as the mid-point and upper-bound estimates of losses. For “best estimates” of
losses, EPA presents mid-points for estuaries and freshwater, but high-end estimates of HRC for
Great Lakes and Oceans. EPA provides no explanation for this apparent arbitrary use of the HRC
estimates in certain water body types. The increase in loss estimates due to using high-end HRC
estimates in two categories, rather than benefit-transfer midpoints in all categories, can be deduced
simply:

Benefits Estimates:
[see hard copy for table]

EPA’s use of HRC, in two categories, augments total impingement losses nearly 39 percent and total
entrainment losses over 26 percent compared to using economic loss models (overall losses increase
over 27 percent). Note that the inflation occurs at a facility level and then is extrapolated to the water
body category, before being summed nationally.

Footnotes

4 See Federal Register, April 9,2002, at FR 17197.
5 Whether the costs and benefits can be combined (i.e. added) is addressed by UWAG, “Desvouges’ Questions” n0.6 (p.6).
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EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.033 vator coe 7.02

Author Name Carl Michael Smith Performance standards

Organization Dept of Energy

Reduction targets in EPA’s proposed rule and current technological performance do not appear
consistent. It is unclear to DOE what these targets represent and how they may be utilized. We hope it
is just a problem that is unclear to us due to the lack of documentation and explanation. The proposed
rule states that facilities must reduce impingement losses by 80 percent to 95 percent of their baseline
calculation, and entrainment losses by 60-90 percent. However, the estimated reductions shown in
tables in Chapter C4 are often out of those ranges. Consider option 3 (the proposed rule or lead
option), option 4 (all wet cooling towers), and option 5 (dry cooling towers):

Impingement Option 3 Option 4 Option 5
Estuary - Non Gulf 33.2% 41.4% 97.5%
Estuary -Gulf 27.1% 45.3% 96.7%
Freshwater Systems 47.2% 58.9% 98.0%
Great Lake 80.0% 88.6% 96.3%
Ocean 50.1% 58.9% 87.6%
Entrainment Option 3 Option 4 Option 5
Estuary - Non Gulf 48.5% 79.4% 97.5%
estuary -Gulf 47.2% 79.3% 96.7%
Freshwater Systems 12.4% 72.8% 98.0%
Great Lake 57.8% 88.6% 96.3%
Ocean 44.1% 72.8% 87.6%

Source: Tables C4-1 and C4-3

Under option 3, in which EPA surmises that most facilities will not adopt wet cooling towers, only
Great Lake facilities seem close to the ranges in the proposed rule, probably because the baseline
losses are relatively small to begin with. <FN 6> The low impingement reduction estimates for wet
cooling towers, option 4, seem to imply that more impingement controls would be necessary. Only
option 5, dry cooling towers, reduces impingement to levels associated with the proposed rule’s
performance ranges.

Attempts to resolve the apparent inconsistency have not been successful. In conversation, EPA staff
has implied that if facilities have some controls in place, then installation of more controls will not
reduce I&E to the same extent as would have occurred in the absence of controls. This presumably
means that the number of facilities at which no action will be undertaken affects the results, in the
opposite direction of the adoption of more stringent controls (i.e.; the type of controls adopted directly
affect the estimated reductions above). Calculations demonstrating these effects have not been
published. Efforts to reconcile estimated reductions under the proposed rule with the distribution of
proposed controls across facilities have been unsuccessful. The following table reports the
distribution of controls, by water body type, both as presented in Table A1-1 of EPA’s Economic and
Benefits Report (EBA) and as gleaned from Appendix A to the TDD. The appendix lists the
technology modifications, by facility, that EPA projects will be adopted under option 3.
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Facility Distribution of Projected Controls, Proposed Rule

Water body Type EBA Table Al-1

(option 3) TTD

Appendix A

Cooling tower (i.e. recirculating systems, no action)
Freshwater Lakes Unknown 29
Freshwater Rivers/Streams Unknown 41
Total 69 70
Impingement only (fish handling/return)
< 15% capacity 53 Unknown
Freshwater Lakes 94 74
Freshwater Rivers/Streams 94 64
Great Lakes 0 3
Estuaries/Oceans 0 14
Total 241 155

Impingement & entrainment (both fine mesh+fish handling and
fine mesh traveling screen only)

Freshwater Lakes 0 0
Freshwater Rivers/Streams 107 86
Great Lakes 13 13
Estuaries/Oceans 109 90
Total 229 189
No modifications necessary, non-recirculating systems

Freshwater Lakes 0 31
Freshwater Rivers/Streams 0 69
Great Lakes 0 0
Estuaries/Oceans 0 25
Total 0 125

Source: Table Al-1, p.A1-9, and TDD, Appendix A (Author counts)

Difference

+1

-86

-50

+125

Merely counting facilities by proposed technology modification yields the result that 125 more
facilities do nothing, as compared to totals presented in the economic study. Whether the model
results in Appendix A of the technical document bear any relation to the distribution in the economic
study seems questionable. It would be of great benefit to resolve these inconsistencies. Analysis of
the proposed rule across facilities can not proceed without more straightforward documentation.

Without a clear understanding of how EPA arrived at the technological performance estimates
detailed above, it is unclear how the non cooling-tower I&E technologies could meet the performance
ranges in the proposed rule. If option 3 is the preferred option, then the threshold of success should

be lowered (with lowered ranges, or no ranges but site-specific solutions).

Footnotes
6 See Table C4-2 and C4-3.
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EPA Response

No response required.
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Comment ID 316bEFR.010.034 vater ot 3.07

Author Name Carl Michael Smith Special definitions

Organization Dept of Energy

Minimize - Page 17130. EPA defines minimize as “to reduce to the smallest amount, extent, or
degree reasonably possible.” EPA offers further explanation on page 17168 as follows: “EPA
interprets the use of the word ‘minimize’ in section 316(b) in a manner that allows EPA the discretion
to consider technologies that very effectively reduce, but do not completely eliminate, impingement
and entrainment and therefore meet the requirements of section 316(b).” DOE supports that
interpretation. We believe that there are a variety of highly effective control mechanisms that can
reduce impingement and entrainment to a very low level but that do not completely eliminate them.
This interpretation allows use of such mechanisms.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.035 vatorcoe 12.03

Author Name Carl Michael Smith RFC: Entrainment vs. entrainment mortality

Organization Dept of Energy

Entrainment Mortality - Page 17136. EPA notes on this page that the mortality of entrained
organisms varies from 2 to 97 percent. The existing scientific evidence, although not extensive,
clearly shows that not all entrained organisms are killed. Yet on page 17149, EPA notes that it has
based its proposal on reducing entrainment rather than on reducing entrainment mortality. DOE does
not see any justification for this and we find that it runs counter to the intent of the Clean Water Act
that “cooling water intake structures reflect the best technology available for minimizing adverse
environmental impact.” The focus should be on the adverse environmental impact that is being
caused (i.e.; mortality) and not on a more easily determined, but less relevant, parameters such as
entrainment. We recognize that the studies needed to demonstrate entrainment mortality at a facility
could be complicated and expensive. We believe that each permitted facility should be given the
opportunity to evaluate entrainment mortality or, if the effort and cost are considered excessive, to
assume that there is 100 percent mortality. As proposed, companies would not have that opportunity.

We further note that the site-specific Sample Rule on page 17160 (preferred by DOE) would allow
consideration of entrainment mortality [125.94 (c)(2)].

EPA Response

No response necessary.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 195 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



Comment ID 316bEFR.010.036 vator coe 8.04

Author Name  Carl Michael Smith Proposed standards for tidal rivers and

Organization Dept of Energy

Estuaries and Tidal Rivers Are More Sensitive - Page 17140. The proposed rule states that “estuaries
and tidal rivers have a higher potential for adverse impact because they contain essential habitat and
nursery areas for the vast majority of commercial and recreational important species of shell and fin
fish, including many species that are subject to intensive fishing pressure. Therefore, these areas
require a higher level of control that includes both impingement and entrainment controls.” We agree
that, taken as a whole, estuaries and tidal rivers are very productive water bodies and contain much
useful habitat. We strongly disagree with EPA’s presumption that a facility located on any portion of
any estuary or tidal river will have high potential for causing adverse impact. In our view, the science
does not bear this out. Just as people are not uniformly distributed across all square miles of our
country, fish and other aquatic species are not uniformly distributed across estuaries and tidal rivers.
Fisheries managers can provide indications on the locations of fish populations and the highest
concentration of eggs and larvae at different times of the year. It is not unreasonable to believe that
power companies can find locations in estuaries and tidal rivers at which intakes will affect far fewer
organisms than at others. We oppose any regulatory scheme that assumes that all facilities located on
certain bodies of water will be harmful and must summarily be forced to apply very costly remedies.
We request that EPA either provide scientific justification for these important assumptions or revise
the proposal to remove them.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.037 vater oot 14.01

RFC: 5% threshold and supporting

Author Name Carl Michael Smith documents

Organization Dept of Energy

5 Percent Flow Threshold - Page 17151. EPA states that if a facility withdraws 5 percent of annual
stream flow, the facility will entrain 5 percent of the entrainable organisms within the zone of
hydraulic influence of the intake. EPA does not believe that an intake should impact more than 5
percent of the organisms within the zone of hydraulic influence of the intake and therefore imposes
entrainment controls on those facilities that withdraw more than 5 percent of the mean annual flow.

DOE believes that the science does not support this interpretation. The population of concern to the
ecosystem is not necessarily those organisms that fall within the zone of hydraulic influence. For
many species, the population of concern occupies an entire watershed or a stream segment. A
facility’s intake may have been intentionally located at a position and depth that would entrain fewer
than the average density of organisms. Yet under EPA’s arbitrary 5 percent threshold, this is not
taken into account.

EPA provides no justification for why it sets the threshold at 5 percent rather than at a higher percent
flow. The only accurate means to assess AEI is to use a site-specific approach to evaluate the effect
of a CWIS on populations of concern in the water body from which cooling water is taken.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.038 vatorcoe 21.05

Role of States and Tribes (alt./equiv.

Author Name Carl Michael Smith programs)

Organization Dept of Energy

State Program Equivalence - Page 17151. The proposed rule seeks comments on whether EPA should
allow States to apply to EPA for approval of their existing section 316(b) programs, either as
currently in effect or with minor revisions, as providing comparable reductions of impingement and
entrainment to the new rules--on a watershed basis.

The Clean Water Act establishes a strong Congressional intent for States to carry the primary
responsibility for managing the Nation’s water resources and states:

It is the policy of the Congress to recognize, preserve, and protect the primary responsibilities and
rights of States to prevent, reduce, and eliminate pollution, to plan the development and use
(including restoration, preservation, and enhancement) of land and water resources, and to consult
with the Administrator in the exercise of his authority under this chapter. It is the policy of Congress
that the States manage the construction grant program under this chapter and implement the permit
programs under sections 1342 and 1344 of this title. It is further the policy of the Congress to support
and aid research relating to the prevention, reduction, and elimination of pollution and to provide
Federal technical services and financial aid to State and interstate agencies and municipalities in
connection with the prevention, reduction, and elimination of pollution.

DOE believes that such language creates an imperative for EPA to extend the maximum possible
flexibility to States, as they implement Federal requirements under the Act.

DOE strongly recommends that EPA allow States to continue implementing their successful State
programs, but does not understand why this must be done on a watershed basis. We believe that
comparability may be demonstrated on a Statewide basis. We encourage EPA to show flexibility in
determining comparability.

As a model for how this might work, we point out the paradigm for Underground Injection Control
(UIC) Class II well programs. Section 1422 of the Safe Drinking Water Act allows EPA to delegate
the UIC program to States in cases where States have developed regulations as strict as EPA’s
national regulations. Congress went out of its way to add a separate Section 1425 that applies to
underground injection programs dealing with oil and gas fluids. Section 1425 allows States to receive
program delegation by submitting programs that meet the general criteria of Section 1422 without
having to incorporate all the elements of Section 1422. Most oil and gas producing States that have
UIC delegation have obtained it through Section 1425. This approach allows the States greater
flexibility and saves costs to the operators.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 198 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



Comment ID 316bEFR.010.039 vater oo 21.08

Author Name Carl Michael Smith Burden on permitting agencies (general)

Organization Dept of Energy

Costs to States May Be High - Page 17153 and 17167. EPA notes that a detailed site-specific
evaluation process, such as required under a site-specific approach or under the cost-to-cost or cost-to-
benefit variances in the proposed rule, may lead to time delays and extensive costs to State permitting
authorities. DOE recognizes that a careful evaluation of data and studies will take time and resources,
but it is not unreasonable to expect a permitting agency to devote significant analytical resources
when the outcome of its decision may result in expenditures of millions to tens of millions of dollars
for an existing facility employing technologies, operational changes, and restoration measures.
Therefore in light of this and DOE’s earlier comments on the need for the site-specific variances in
the proposed rule, we feel strongly that the negative statements at the end of page 17152 (last 4
paragraphs) should be omitted from the final rule.

EPA Response
No response necessary. DOE is an EPA Federal partner.
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Comment ID 316bEFR.010.040 vator e 18.03

Author Name Carl Michael Smith Process for determining site-specific BTA

Organization Dept of Energy

Determination of AEI - Page 17164. EPA seeks comments on several possible approaches for
determining AEI. We believe that the presence or absence of AEI and its magnitude can only be
assessed through a site-specific evaluation. We do not disagree with the approaches summarized in
(4) (d) and (e) on page 17164 (use of conservative decision criteria and structured AEI decision
process, respectively). However, DOE prefers a slightly different approach that is described in a
recent (attached) journal article [Veil, J.A., M.G. Puder. D.J. Littleton, and N. Johnson, A Holistic
Look at Minimizing Adverse Environmental Impact under Section 316(b) of the Clean Water Act,
The Scientific World Journal, 2002(2)]. The approach would consider all types of environmental
impacts associated with the intake and any proposed controls. After balancing the impingement,
entrainment, energy penalty, air emission, water consumption, and other impacts, the regulatory
agency would determine which approach minimizes AEI.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.041 vatercoe 18.01

Author Name Carl Michael Smith RFC: Definition ofimsg\éte,r,se environmental

Organization Dept of Energy

DOE does not support any approach that assumes that any degree of impingement or entrainment
constitutes AEIL. In past permitting decisions, EPA has applied the AEI standard in a way that would
indicate damage to individuals is not the proper test, and in at least one case, a reviewing court has
suggested that focus should be on whether a CWIS affects the ability of a species to propagate and
survive. (See William A. Andersen & Eric P. Gotting, Taken In Over Intake Structures? Section
316(b) of the Clean Water Act, 26 Colum. J. Envtl. L. 1, 43-44 (2001).) An “any impingement or
entrainment” or “one dead fish” approach would create needless tension with section 316(a), which
provides for variance from thermal discharge effluent limitations if the owner or operator of a facility
can demonstrate that such effluent limitation is more stringent than necessary to assure the protection
and propagation of “a balanced, indigenous population of shellfish, fish, and wildlife” in or on the
affected body of water (42 U.S.C. 1326(a)). The AEI standard in section 316(b) is broader than that
in section 316(a), in that it allows for consideration of non-aquatic impacts. But with respect to
aquatic impacts, interpreting AEI to refer to population-level impacts would be consistent with
Congress’ concern for populations in section 316(a).

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.042 vatercoee 18.01.04

Author Name Carl Michael Smith RFC: Alternative definition of “AEI

Organization Dept of Energy

The Alternative Definition of AEI presented by EPA in the preamble to the proposed rule (page
17163) is appropriately focused on population-level effects. DOE would support including the
Alternative Definition of AEI in the final rule if it were modified to encompass non-aquatic impacts
(i.e.; energy penalties, air emissions, and water consumption). And as stated earlier, DOE would
prefer to see the Sample Rule, site-specific option, with this type of AEI definition as the final rule for

the Phase II existing facilities.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.043 vatorcone 11.01

Author Name Carl Michael Smith RFC: Proposed use of restoration measures

Organization Dept of Energy

Restoration - Pages 17168-17170. DOE is highly supportive of the use of restoration measures as a
strategy or as part of a strategy for meeting 316(b) requirements. We believe that the decision to use
these should be strictly voluntary, although if a company agrees to restoration as part of a 316(b)
program, the permit writer should include those restoration requirements in the permit. Restoration
offers a direct means of benefitting the environment and minimizing AEI and should be fully
embraced.

EPA Response

No response is necessary.
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Comment ID 316bEFR.010.044 vatercoe 11,11

Author Name Carl Michael Smith RFC: Mandatory restoration approach

Organization Dept of Energy

We do not agree with the approach outlined on page 17169, b (1), which would allow a Director to
specify restoration measures at his or her discretion. We oppose the idea of mandatory restoration
[page 17169, b (2)]. The decision to undertake restoration must be made by the company.

EPA Response

No response is necessary.
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Comment ID 316bEFR.010.045 vater ot 11.12

Author Name Carl Michael Smith RFC: Restoration banking

Organization Dept of Energy

We support the use of the banking mechanism for restoration (page 17170). Further, the DOE
continues to support other water quality improvements as a restoration measure that would offset I&E

performance goals.

EPA Response

No response is necessary.
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Comment ID 316bEFR.010.046 vator ot 1111

Author Name Carl Michael Smith RFC: Mandatory restoration approach

Organization Dept of Energy

To reiterate, DOE does not believe that the regulatory agency should have the authority to unilaterally
impose operational changes or require restoration measures. To the extent that the facility proposes
these types of changes as part of a compliance program, the agency should be able to place these
voluntary measures into a permit.

EPA Response

No response is necessary.
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Comment ID 316bEFR.010.047 vatercoe 20.01

Author Name Carl Michael Smith RFC: Should Eﬁ’:a[jif]';,?e impingement

Organization Dept of Energy

Trading - Pages 17170-17173. DOE is pleased to see that EPA has put so much effort into the trading
concept. We believe that there is merit to raising trading issues to a national audience. Although we
endorse the concept of trading as part of a 316(b) determination, we caution EPA to limit the number
of rigid national conditions placed on trading. Trading of impingement or entrainment allowances has
never been tried before. Companies are often reluctant to place their means of compliance in the
hands of another entity because they lose control of their destiny. Trading must offer truly significant
cost savings for companies to try it. We are concerned that national-level restrictions on a section
316(b) trading program could scare companies away from trying it.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.048 vatorcone 20.06

Author Name Carl Michael Smith Voluntary adoptlonT(_):iEreasdmg by States and

Organization Dept of Energy

We support flexibility and recommend that decisions on how to set up and administer trading
programs be left to State- or watershed-level decision makers. In particular, we do not think the
national 316(b) rules should specify geographic limits on trading. This should be left to State or local
discretion. We also do not believe that trading programs should be mandatory. The decision on
whether to undertake trading programs should be left to States. We believe that if trading programs
are authorized, they should include both entrainment and impingement trading as well as water
quality improvements trading for I&E .

EPA Response

No response necessary.
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Comment ID 316bEFR.010.049 vator e 20.05

Author Name Carl Michael Smith RFC: Include Phgizg:::;"mes in trading

Organization Dept of Energy

The proposed rule discusses the concept of extending the trading program to new facilities (page
17172). The proposed rule suggests that new facilities could implement controls beyond what is
required in the Phase I, new facility rule. We believe that is not practical. Our understanding of
Track I controls in the new facility rule is that facilities must implement closed-cycle cooling or
equivalent flow reductions, reduce intake velocity, meet proportional flow requirements, and on top
of these, undertake appropriate intake technologies. We do not see how there would be any room left
for additional control measures that could provide a means for trading.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.050 vatorcoe 0.08

Author Name Carl Michael Smith Non-aquatic impacts

Organization Dept of Energy

Thermal Discharge Implications - Page 17193. EPA states that thermal impact reductions associated
with conversions of once-through cooling systems to closed-cycle cooling systems will yield
benefits. This is an argument that ignores the positive impacts of heated discharges in some
ecosystems. For example, we cite the example described in a February 19, 2001 letter from the
Marine Mammal Commission to EPA that deals with the dependence of manatees on heated
discharges from several Florida power plants to survive winter cold spells. The letter states: “If one
or two of those outfalls were eliminated, many manatees that have learned to rely on those power
plant outfalls to survive cold winter periods would likely die of cold stress before they could find an
alternative warm-water source. If all of those outfalls [at 10 power plants] were eliminated, it is
possible that the Florida manatee population would undergo an initial precipitous decline in numbers
followed by a substantial long-term decline.”

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.051 vater ot 23.01

Author Name Carl Michael Smith EBA related comments

Organization Dept of Energy

Industry Sectors Descriptions - Section A3, Pagel.1. The 1st paragraph of the section, Industry
Sectors, is confusing, with corrections needed. Fuel cells and geothermal power generation are left
out entirely. DOE suggests EPA consider the following rewrite:

“The generation sector includes power plants that produce or “generate” the electricity.2 Electric
power is usually produced by a mechanically driven rotary generator. Generator drives, also called
prime movers, may be internal combustion machines such as gas turbines or diesels or turbines that
extract mechanical energy from a stream of moving fluid such as wind, water from a hydroelectric
dam, or steam from a boiler. Most power boilers are heated by direct combustion of fossil or biomass-
derived fuels, or waste heat from the exhaust of a gas turbine or diesel engine, but heat from nuclear,
solar and geothermal sources is also used. Electric power may also be produced without a generator
by using electrochemical, thermoelectric, or photovoltaic technologies.”

EPA Response

No response necessary.
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Comment ID 316bEFR.010.052 vater ot 23.01

Author Name Carl Michael Smith EBA related comments

Organization Dept of Energy

System Descriptions - Section A3, Pagel.2. The system descriptions in the section, Prime Movers,
also need corrections. DOE suggests that EPA consider the following rewrite:

“Steam Turbine: Steam turbine or “steam electric” units are driven by steam produced in a boiler. A
boiler is a heat exchanger in which water is heated to generate steam, using hot gases from
combustion of some type of fossil or biomass-derived fuel, hot coolant from a nuclear reactor, waste
heat from another power system or an industrial process, solar energy or geothermal heat. Individual
steam electric units range in size from 30 to 1500 megawatts and are generally baseload units that are
run continuously to serve the minimum load required by the system. Steam electric units provide the
majority of the electric power generated in the U. S.

Simple-Cycle Gas Turbine: A gas turbine, also called a combustion turbine, is an internal combustion
machine wherein a compressor supplies air to a combustion chamber where fuel is burned to produce
hot, high-pressure gases, which are expanded through a turbine to produce mechanical energy. The
turbine produces enough power to drive both the compressor and a mechanical load, in this case an
electric generator. Simple-cycle gas turbine power plants, which consist of a single gas turbine and
generator, range in size from 5 to 330 megawatts, have efficiencies ranging from 28 to 42 percent on a
Lower Heating Value (LHV) basis, and are generally used for peak load operation serving the highest
daily, weekly, or seasonal loads. The LHV is the standard practice for reporting efficiencies of gas
turbines. (Using the LHV the efficiency is defined as the amount of energy produced divided by the
amount of energy consumed, based on the energy’s lower heating value.) Gas turbines usually operate
on distillate oil or natural gas fuel, but can also burn crude oil, residual oil, and synthetic fuels
produced from coal or biomass.

Gas Turbine Combined-Cycle: Combined-cycle units utilize both steam and gas turbines to generate
power while achieving high plant efficiency. Hot exhaust gases from the gas turbine are directed to a
heat recovery boiler, also called a heat recovery steam generator (HRSG). The steam produced in the
HRSG generates additional power when it is expanded through a steam turbine. A combined cycle
system achieves higher efficiency than is possible with a gas turbine alone by producing additional
power from heat that would otherwise be released to the atmosphere. The HRSG may be fired or
unfired. In an unfired system, the boiler produces steam solely through the recovery of gas turbine
exhaust heat. In a fired system, additional fuel is burned upstream of the HRSG to increase the
temperature of the exhaust gas and thus augment its steam generating capacity. Combined-cycle
plants are usually configured in a “single shaft” arrangement with a single gas turbine, a single
HRSG, and a single steam turbine, with the steam turbine and gas turbine driving opposite ends of a
single generator. Larger plants can be configured with multiple gas turbines; each equipped with its
own HRSG, where all the HRSGs feed into a single large steam turbine. Combined plants range in
size from 7 to 400 megawatts for systems with a single gas turbine and from 28 to 800 megawatts for
systems having 2 or 3 gas turbines. Combined-cycle plants range in efficiency from 38 to 60 percent
(LHV basis), and are mainly used for intermediate loads.

Reciprocating Engines: This type of internal combustion machine utilizes multiple cylinders and is

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 212 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



usually fired on natural gas or distillate oil, but can also burn crude oil, residual oil, and synthetic
fuels produced from coal or biomass. Reciprocating engines may be naturally aspirated or
turbocharged, and utilize spark or compression ignition. These units are generally less than 20
megawatts in size, and are capable of rapid installation and startup. Like simple-cycle gas turbines,
reciprocating engines are generally used only for peak loads.

Hydraulic Turbine: These units extract power from a stream of moving water, usually generated by a
hydroelectric dam. Individual units vary in size from a few kilowatts to several hundred megawatts.
Hydroelectric systems are used for all types of loads.

Alternative Systems: These systems utilize unconventional prime movers, such as windmills or
biomass-fired steam or internal combustion systems, or no prime mover at all as in direct conversion
systems utilizing electrochemical, thermoelectric, or photovoltaic technologies. Alternative systems
currently represent only a tiny percentage of U.S. generating capacity, but their role may expand in
the future because recent legislation includes incentives to encourage their use.”

EPA Response

No response necessary.
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Comment ID 316bEFR.010.053 vatorcoe 23.01

Author Name Carl Michael Smith EBA related comments

Organization Dept of Energy

Prime Mover Names - Section A3, Table A3-1. DOE recommends EPA change the prime mover
names listed in Table A3-1 to agree with the above changes. They should read, in order: steam
turbine, gas turbine — combined cycle, gas turbine — simple cycle, reciprocating engine, hydraulic

turbine, other.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.054 Matior oot 9.0

Author Name Carl Michael Smith Costs
Organization Dept of Energy

Industry Sectors Descriptions - Section B1, Page B1-5. Condenser costs are estimated as the
"depreciated" costs of replacing a condenser with the useful remaining life given as a measure of
premature replacement. This approach reduces the capital cost of the retrofit. Although this approach
has some merit, it is not consistently applied to other cost areas. The concept of replacement cost for
a depreciated asset is reasonable but must be used consistently. For instance, the cooling water pump
is a depreciated asset. As stated on page B1-5, under Intake Pumping Costs, "The Agency estimated,
based on a set of example cases, that existing intake structures could be reused for the circulating
cooling systems and that a portion of the existing pumping system would be reused." If any credit is
taken for the pump, then this credit must properly account for its depreciated value.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.055 vatorcoe 23.01

Author Name Carl Michael Smith EBA related comments

Organization Dept of Energy

Private Sector Compliance Costs - Section B1, Page B1-16. EPA estimates private sector post-tax
compliance costs as the pre-tax compliance cost less the tax savings that would result from these
compliance costs. EPA calculates tax savings as the annualized compliance cost multiplied by the
total tax rate. Using this methodology, the post-tax compliance cost is less than two-thirds of the pre-
tax compliance cost. It is unclear, however; if EPA has taken into account the corporate tax structure
in developing "post-tax" compliance liability for each facility. DOE would argue that compliance
costs proportionally reduced by the tax rate is a simplification that may understate the "post-tax"
compliance costs. For example, EPA uses the wholesale price of electricity to estimate energy costs
associated with compliance for long-term "energy penalty" costs. This cost estimation procedure is a
good example of how the "post-tax" compliance cost would be underestimated. In essence, the
wholesale price of electricity should already have built-in post-tax costs and this "compliance cost" is
further reduced in EPA's post-tax compliance methodology. It should be noted that EPA believes that
the post-tax compliance costs are probably overestimated (see footnote 6 on page B1-16). DOE
prefers that the pre-tax compliance cost and post-tax compliance cost be provided together so that the
magnitude of the assumptions made by EPA is more transparent. DOE disagrees with EPA’s
assumptions in estimating post-tax compliance costs.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.056 vater coe. 21.01.04

Author Name Carl Michael Smith Comprehensive demonstration study (7 parts)

Organization Dept of Energy

Administrative Costs - Section B1, Page B1-9. EPA estimates administrative costs for post-
promulgation NPDES permit application. A list of activities and associated costs are identified.
Some of these activities are considered one-time efforts while other activities recur for each NPDES
permit renewal. The Agency’s cost estimate seems to imply that impingement and entrainment (I&E)
characterization studies are a one-time cost. As such, DOE interprets this as meaning that no
additional I&E characterization studies would be required under the rule making after an initial I&E
study is carried out by a power plant operator. EPA should clarify its estimate for administrative
costs. This cost is a significant burden to the industry even as a one time cost and we are concerned
that the subsequent repermit cost estimates for I&E studies is far too low (Table B1-3 at p.B1-12).

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.057 Matior oot 9.0

Author Name Carl Michael Smith Costs

Organization Dept of Energy

Compliance Cost Estimate - Section B1, Page B1-17. EPA identifies uncertainties and limitations to
their compliance cost estimate. However, EPA does not identify uncertainty in their cost estimating
procedure. For instance, what is the level of uncertainty in the capital cost estimate? This is the
largest cost element provided in Table B1-7, yet there is no mention of the level of accuracy for such
an estimate. The reader is unclear whether this is based on conceptual, preliminary, or detailed
engineering studies for all potentially affected facilities. The level of accuracy expected from EPA's
cost estimation methodology should be discussed. Moreover, EPA’s cost analysis for wet cooling
tower retrofits neglects to make any allowance for site-specific requirements which may be mandated
by State and local ordinances for plume cooling tower installation.

Through a web search on plume abated cooling towers, DOE was able to identify the following
URL’s describing either new facilities that will employ wet cooling tower technology, or existing
facilities that are retrofitting with wet cooling towers. DOE offers the following websites for EPA’s
consideration:

AES Granite Ridge, Londonderry, NH: http://www.aesc.com/londonderry/aesl qgna.html

NIST nuclear plant: http://www.ncnr.nist.gov/AnnualReport/FY2000/operations.pdf and
http://www.frm2.tu-muenchen.de/igorr/igorr-nl13/ig-nl13-11.html

FPL Sacramento Power LLC:
http://www.energy.ca.gov/sitingcases/riolinda/documents/applicants_files/2001-08-

22 PROP_REVISION.PDF

Blythe Energy LLC: http://www.energy.ca.gov/sitingcases/blythe/documents/2001-03-
06 _APPLICANTCOMMENT.PDF

Orion Power: http://www.orion.ene.com/files/executive_summary/S11.pdf

Agnews Plant (Calpine) — San Jose, CA: http://www.santateresacitizen.org/plume.html
Calgary Energy Centre (Calpine): http://calgaryenergy.calpine.com/docs/Jan01 newsletter.pdf
Empire State Newsprint, Albany, NY: http://www.besicorp.com/empire/info.html

Metcalf Energy Center (Calpine), Santa Clara County, CA:
http://www.metcalfenergycenter.com/execsummary.asp

New York Power Authority, Astoria Plant, Queens, NY, new 500 MW CC:
http://www.nypa.gov/ccf/NYPA%20Article%20X/text/Section%202.0%20Public%20Involvement%2
O(final).pdf
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Badger Generating Co. LLC, Kenosha County, WI , new 1050 MW CC:
http://www.psc.state.wi.us/cases/badger/exec_sum.htm

Customer list — Plume Abatement Cooling Towers — Emcotek:
http://www.emcotek.com/references.htm

Duke Energy Morrow Bay Power Plant, conversion of 1058 MW gas-fired steam plant from once-
through saline water cooling to cooling towers (saline water): http://www.morro-
bay.ca.us/rwqcbsup.pdf

FPL Energy Elverta Power Project, Rio Linda, CA: http://obri.net/stop/fplcpac.html

Athens Generating Company, Athens, Greene County, NY, 1080 MW CC:
http://www.stoptheplant.org/parks_and recreation_brief.htm

From this list, it appears as though plume abatement features are commonly employed in new and
retrofit wet cooling towers thereby further supporting DOE’s position.

As can be seen by visiting the URL’s identified on the list, plume abatement is not required by EPA
rules, but by local permitting regulations. These regulations generally require that "visual impacts" of
any proposed new installation be minimized. This usually means eliminating any visible vapor plume
from a cooling tower. If there is an airport anywhere in the vicinity, the FAA will also have to
evaluate any potential visibility or icing impacts from a cooling tower vapor plume.

After reviewing this information, it seems obvious that by neglecting plume abatement entirely in
their cost analysis, EPA is considerably underestimating the cost of compliance with the proposed
Phase II regulations for options 1 and 4, given that plume abatement approximately doubles the cost
of the cooling tower (by EPA's own cost estimate).

Additional costs should also be included for materials that would appropriately handle brackish or
saline water. As EPA has indicated in a fax sent to NETL (D. Nagle to E. Parsons, January 18, 2002),
these additional costs should be valued at 25 percent of tower costs. DOE agrees that this is a
reasonable factor for corrosion resistant materials and drift elimination technology.

EPA Response

No Response Necessary to DOE comment.
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Comment ID 316bEFR.010.058 vatorcoe 9.01

: : Facility & firm-level costs/Econ.
Author Name Carl Michael Smith Practicability

Organization Dept of Energy

Plant Closure and Other Economic Impacts - Section B2, Page B2-1. EPA concludes that compliance
with this proposed rule (page B2-1) is economically feasible. However, EPA notes that this did not
factor in plant closures or other types of economic impacts on facilities subject to the proposed Phase
I rule (footnote 1 on page B2-1). EPA further states on page B2-3 that they estimate eleven facilities
would be baseline closures (closures that would occur with or without the Phase II rule). Next, on
page B8-13, additional closures above the baseline closures are estimated for the water body/capacity-
based option (option 1) and the all cooling tower option (option 4). If such estimation can be made
for the baseline and for these two options, why was an estimation of closures resulting from the Phase
II rule not included? While EPA provides clarification on other aspects of their cost impact analysis,
they are relatively silent on this issue.

Further information about possible closures under the proposed rule is available from a simple
analysis of Appendix A to the technical document which suggests that most compliance costs are
borne by relatively few facilities. Perhaps relatively few facilities need be “in-scope”(EPA’s
definition).

Total Sample Positive Costs
Number of facilities 539 344
Total est. retrofit capital cost $963,438,222 $963,438,222
Average $1,787,455 $2,800,693
Median $490,252 $1,427,204
Standard deviation $3,585,858 $4,162,029
Costs over $10MM (number) 16 16
Costs over $10MM $278,194,992 $278,194,992
% of total cost 28.9%
% of facilities 3.0% 4.7%
Costs over $5MM (number) 51 51
Costs over $5MM $517,286,308 $517,286,308
% of total cost 53.7%
% of facilities 9.5% 14.8%

The table above shows that approximately 3 percent of in-scope facilities bear over a quarter of the
costs of compliance; 10 percent bear over half of the costs. That the average compliance cost exceeds
the median cost by a factor of 2 to 3 reflects the following skewed distribution:

Compliance Cost Range (million )  $0<$1 $1-$2  $2-$3 $3-§5  $5-$10 >$10
Number of Facilities 195 134 71 44 44 35 16
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Focusing on the facilities which might bear over $10 million in (retrofit) capital costs constructs the
following table of 16 facilities.

Plant
Code Water Body
Type Steam Plant
Fuel Type Compliance CWIS Total
Capital
Technology Modification
170 Fresh Stream/Riv Coal Fine Mesh Trav w/ Fish Handling $45,223,779
44 Estuary/Tidal Riv Oil Fine Mesh Trav w/ Fish Handling $21,731,505
32 Ocean Nuclear Fine Mesh Trav w/ Fish Handling $19,139,311
241 Estuary/Tidal Riv Oil Fine Mesh Traveling Screen $18,748,809
28 Estuary/Tidal Riv Nuclear Fine Mesh Traveling Screen $18,247,203
70 Ocean Nuclear Fine Mesh Traveling Screen $18,025,893
510 Estuary/Tidal Riv Nuclear Fine Mesh Traveling Screen $16,875,397
280 Estuary/Tidal Riv Nuclear Fine Mesh Traveling Screen $16,834,637
268 Estuary/Tidal Riv Coal Fine Mesh Trav w/ Fish Handling $15,282,924
395 Estuary/Tidal Riv Other Fine Mesh Traveling Screen $14,707,137
415 Ocean Oil Fine Mesh Trav w/ Fish Handling $14,339,794
413 Fresh Stream/Riv Coal Fine Mesh Trav w/ Fish Handling $13,190,121
358 Estuary/Tidal Riv Coal Fine Mesh Trav w/ Fish Handling $12,330,972
191 Fresh Stream/Riv Coal Fine Mesh Trav w/ Fish Handling $12,311,066
442 Estuary/Tidal Riv Nuclear Fine Mesh Traveling Screen $10,835,998
149 Great Lake Coal Fine Mesh Trav w/ Fish Handling $10,370,446

Note that one coal-fired plant will incur a $45 million capital cost, nearly 5 percent of the national
total. It would appear that further analysis may show that this plant would shut-down if it had to put
these technologies in place and pay this cost. Since the cost seem to be on a very small number of
plants a site-specific solution would better focus on those creating the AEI and the best technologies
for minimizing AEI.

With regard to economic impact, one can not determine from available documentation which are the
11 facilities the EPA believes will shut down, irrespective of the proposed rule. One therefore is
ignorant of whether any of those 11 form part of the 16 above. Of these 16 facilities, 6 are coal-fired,
and 6 are nuclear. Most of these facilities supply baseload power to their regions. If the utilities are
regulated, some of the compliance costs presumably could flow through to ratepayers; otherwise,
some plants may shut down. For the coal-fired plants, large capital costs incurred to comply with
316(b), combined with regulatory uncertainty and the potential for additional costs to comply with air
emissions regulations, may result in forced shut downs. DOE believes that an [PM analysis of these
issues with the proposed rule must be performed.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.059 vatorcoe 9.03

. . Mkt-level impacts/Reliability/EO 13211:
Author Name Carl Michael Smith Energy Effects

Organization Dept of Energy

Market Model Analysis - Section B3, Page B3-12. EPA’s use of the Integrated Planning Model
(IPM) to estimate national compliance impacts for only four of the ten NERC power pool regions is
of some concern to DOE. EPA was not able to perform a market model analysis that completely
matches the proposed rule's specifications (Option 3). EPA cites that market model analysis for the
proposed rule was not performed because of limited time available after final definition of the
proposed rule. DOE believes that such an analysis is essential to understand the economic and energy
impacts associated with the proposed rule. EPA obtained a complete [PM analysis for two options:
(1) the water body/capacity-based option (Option 1) and (2) the all cooling tower option (Option 4).
Both options are more stringent than the proposed rule's specification. EPA determined that the water
body/capacity-based option, as analyzed in the [PM, matches the technology specifications of the
proposed rule for four of the ten regions. EPA compared the four regions as analyzed by the IPM
with the other six regions in terms of characteristics relative to the rule's impact. EPA concluded that
the results for the four regions would be representative of the other six regions. However, the [PM
analysis was not a fully "integrated" analysis for the proposed rule since electricity exchanged
between the regions did not properly reflect specifications for the proposed rule. This could limit the
findings because the four analyzed regions may have benefitted from the higher compliance costs of
the other six regions analyzed with the IPM in the more stringent option 1. DOE feels that the model
input assumptions do not reflect the final proposed rule and that the results are subject to
interpretation of what "might" occur if the IPM model had used inputs that reflect the final proposed
rule. DOE believes that an IPM run should be made that exactly matches the proposed rules
specifications. The credibility of the economic and possible energy impacts of the proposed rule is
suspect in the absence of a complete market model analysis.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.060 vatorcoe 9.03

Mkt-level impacts/Reliability/EO 13211:

Author Name Carl Michael Smith Energy Effects

Organization Dept of Energy

IPM Model Assumptions - Appendix to Chapter B8, Page B8-26. EPA ran two different electricity
demand assumptions. One uses EPA’s electricity demand assumption and the other uses the Annual
Energy Outlook (AEO) electricity demand assumption. Under the EPA assumption, electricity
demand is based on AEO 2001 forecasts with an adjustment to account for demand reductions
resulting from implementation of the 1993 Climate Change Action Plan (CCAP).

It is unclear if targets for GHG have been modified in the IPM electricity demand model from the
original intent of CCAP. However, the EPA assumption clearly reduces fossil fuel power generation
capacity over the model time frame compared to the AEO projections and consequently influences the
results of the market analysis. For example, in Table B§-A-13 on page B8-33, the compliance forced
increase in capacity of non-dispatched units projected by IPM with the AEO assumptions is nearly
four times higher than that obtained with the EPA assumptions for electricity demand. This result
suggests that compliance facilities become less competitive and are dispatched less frequently when
using a more realistic electricity demand scenario such as provided in the AEO assumptions.

EPA has performed additional market analysis with IPM using the unadjusted AEO projections as
suggested by DOE. This same type of IPM analysis was not performed for the proposed rule. DOE
believes that the market analysis is warranted to completely understand the economic impact of the
proposed rule and should be conducted through a vehicle such as a Notice of Data Availability
(NODA).

EPA Response

No response necessary.
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Comment ID 316bEFR.010.061 vater ot 23.01

Author Name Carl Michael Smith EBA related comments

Organization Dept of Energy

Compliance Costs - Section B7, Page B7-2. EPA considered a number of alternative regulatory
options. A summary of estimated alternative compliance costs is listed in the following table.

Alternative Regulatory Options Post-Tax Annual Compliance Cost, Million $
Option 1 - Retrofit wet cooling tower (estuaries, tidal rivers, and oceans) 595

Option 2 - Same as 1 except at a select number of facilities (33 vs. 54) 379

Option 3a - I&E control technology everywhere 195

Option 4 - All Phase II plants reduce intake velocity 2,316

Option 5 - Same as 1 except retrofit dry cooling tower 1,252

Option 3 - Proposed Rule 182

The difference in the proposed rule’s compliance cost of $182 million/year and alternative
compliance cost estimates for option 3a of $195 million/year may be based on the allowance for a
habitat restoration option. This would appear to suggest that the habitat restoration candidates will
have a significant cost reduction potential. However, as the estimated cost reduction potential is not
clearly identified, we are only guessing. It is recommended that the cost estimate for habitat
restoration and primary compliance options be separately identified for the proposed and alternative
compliance option cost estimates.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.062 Vater ot 9.03

. . Mkt-level impacts/Reliability/EO 13211:
Author Name Carl Michael Smith Energy Effects

Organization Dept of Energy

Modeling of Regulatory Options - Section B8. IPM was used to model two of the six regulatory
options: Option 1- wet cooling towers on units located on estuaries, tidal rivers, and oceans and
Option 4 — all Phase II units reduce intake velocity (i.e.; install cooling towers). The IPM estimated a
"pre-run" capacity that is defined as the current operating and planned/committed generating units.
As such, the base case does not provide a useful measure of the magnitude of capacity affected by the
alternative options. The marginal impacts of each alternative option should be clearly stated in light
of this modeling approach.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.063 vatorcoe 9.03

. . Mkt-level impacts/Reliability/EO 13211:
Author Name Carl Michael Smith Energy Effects

Organization Dept of Energy

Significant Energy Actions - Section B8, Page B8-4. For both alternatives considered by IPM, each
option would be considered a significant energy action under Executive Order 13211. However, for
other options considered such a statement is not made. A clear statement for each option considered,
including the proposed option, should be made that indicates if a significant energy action is

anticipated.

EPA Response

No response necessary.
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Comment ID 316bEFR.010.064 Vater ot 23.02

Author Name Carl Michael Smith TDD related comments

Organization Dept of Energy

Amount of Cooling Water Needed - Page 2.19. The first sentence of the fourth paragraph of Section
2.2.1, Capital Costs of Wet Towers, reads:

“Recirculating the cooling water in a system vastly reduces the amount of cooling water needed.”
DOE points out, and EPA acknowledges in later passages, that this is not true in that the condenser
cooling flow is the same as in once-through system. What is reduced is the amount of water that must

be withdrawn from the cooling-water source. DOE therefore suggests the following rewrite:

“Switching from once through cooling to recirculating the condenser cooling water greatly reduces
the amount of water that must be withdrawn from the cooling-water source.”

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.065 vator coe 23.02

Author Name Carl Michael Smith TDD related comments

Organization Dept of Energy

Power Plant Heat Losses - Page 2.21. Footnote 4 reads:

“4 With a 33 percent efficiency, one-third of the heat is converted to electric energy and two-thirds
goes to waste heat in the cooling water.”

This is not accurate — for fossil fuel-fired power plants, heat rejected to the cooling water does not
account for all power plant losses. DOE suggests footnote 4 be rewritten as follows:

“4 In a steam electric plant with 33 percent efficiency, one-third of the heat input is converted to net
electric energy sent to the grid and two-thirds is rejected to the environment. The condenser cooling
water typically represents 80 percent or more of this loss, with the remainder going to stack gases,
frictional, thermal and auxiliary losses.”

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.066 vator coe 23.02

Author Name Carl Michael Smith TDD related comments

Organization Dept of Energy

Retrofit Factor - Pages 2.29 - 2.30. The text states that the “retrofit factor” is not considered a
“contingency.” DOE believes that EPA is using the retrofit factor exactly the same way that a normal
contingency allowance is used for estimation of construction projects. It is strongly recommended
that the Agency use cost engineering terminology associated with recognized industry standards, such
as the Association for the Advancement of Cost Engineering (AACE).

Moreover, DOE asserts through independent analysis that EPA’s contingency factor of 1.20 is too
low and that a more appropriate contingency factor for a project such as a cooling tower retrofit
would be 1.45, based on recognized industry standards compiled by AACE. DOE suggests that EPA
refer to http://www.netl.doe.gov/publications/others/techrpts/parsons.pdf for a thorough discussion of
these industry standards and their application to cost analysis.

For this case, where cost analysis is being done at a conceptual design phase of the project, the largest
uncertainty is simply the incomplete state of the engineering design, which is 5 percent or less
complete. To cover this uncertainty, AACE recommends a contingency allowance of 40 percent. The
other major uncertainty is simply the technical risk inherent in the process technology being used.

For this case, where standard commercial process technology is being applied in a retrofit situation,
AACE recommends a minimum additional allowance of 5 percent, bringing the total allowance to 45
percent or a cost factor of 1.45.

EPA Response

No response necessary to DOE comment.
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Comment ID 316bEFR.010.067 Vater ot 23.02

Author Name Carl Michael Smith TDD related comments

Organization Dept of Energy

References for Cost Formulae - Pages 2.30 - 2.36. In the calculations presented, no specific
references are provided for any of the many cost formulae used. A long unnumbered list of references
is provided at the end of the chapter, but there is no way to determine which reference goes with
which equation, so it is impossible to validate or replicate any of the cost calculations.

EPA Response
No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Author Name Carl Michael Smith TDD related comments

Organization Dept of Energy

Site Specific Nature of Cooling System Conversions - Chapter 4. DOE recognizes the value of the
information presented in the chapter titled, “Cooling Systems Conversions at Existing Facilities.”
Above all else, this chapter demonstrates the importance of all the site-specific analyses that must be
conducted before consideration of a wet cooling tower retrofit. DOE will make the draft report, “An
Investigation of Site-Specific Factors for Retrofitting Recirculating Cooling Towers at Existing Power
Plants” available for review and consideration in the Fall 2002. The report, drafted by the Parsons
Infrastructure and Technology Group, Inc., under DOE Contract Number DE-AM26-99FT40465,
Task 50802, examines some of the issues (effect on turbine performance, increased plant parasitic
power losses, land space consideration, tower size and type, permitting restrictions, tower plume and
noise abatement, tower drift loss control) involved with a wet-cooling tower retrofit at four
representative facilities. EPA may find the document useful for crafting a final 316(b) Phase II final
rule.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 231 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



Comment ID 316bEFR.010.069 vator coe 23.02

Author Name Carl Michael Smith TDD related comments

Organization Dept of Energy

Non-Viable Options - Chapter 5. DOE is pleased that the Agency has provided, with DOE input, an
explanation into the differences between DOE’s estimation of wet-cooling tower retrofit energy
penalties and EPA’s. (See Chapter 5: Energy Penalties of Cooling towers, 5.6.2). Both EPA’s (1.1
percent) and DOE’s (1.15percent, average excluding Yuma) estimate (for plants operating at 100
percent capacity) for the annual average energy penalties are similar (1.1 .vs. 1.15), but EPA
estimates of peak summer energy penalties are considerably lower. EPA estimate ranges from 1.4 to
2.0 percent while the DOE estimate ranges from 2.4 to 4.0 percent. The reasons for this discrepancy
(after discussions between EPA and DOE) probably include the following factors:

-EPA does not include all the pumping costs associated with a wet tower retrofit. The additional
pumping costs could add approximately 0.2 to 0.7 percent to EPA’s energy penalty estimates.

-EPA uses a range assumption at or near 20 degrees, which is higher than that used in most of the
DOE model runs which were based on actual temperature data provide by EPA for each of the model
locations (see descriptions in Chapter 7). If a 15-degree range were used, the energy penalty would
increase by about 0.5 percent.

-EPA’s analysis assumes that the condenser duty is the same when converting from once-through
cooling to wet cooling towers. DOE estimates that this could result in a maximum additional penalty
of 0.5 percent.

Adding these contributions from these three items yield a possible increase in the EPA peak energy
penalty of 1.2 to 1.7 percent and a revised EPA peak energy penalty of about 2.9 to 3.5 percent for
conversion to wet towers. These revisions to the EPA analysis to adjust to similar basis with the DOE
study shows approximate agreement to the DOE results.

DOE also accepts EPA’s position that a direct-dry cooling tower retrofit to existing steam condensing
power generation facilities is a non-viable option. Neither should, as documented in Energy Penalty
Analysis of Possible Cooling Water Intake Structure Requirements on Existing Coal-Fired Power
Plants, an indirect-dry cooling tower retrofit be considered as a viable option for the Agency’s
proposed 316(b) Phase II rule.

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.101 Matter Gotl 9.0

Author Name Carl Michael Smith Costs

Organization Dept of Energy

Energy Penalty Analysis of Possible Cooling Water Intake Structure Requirements on Existing Coal-
Fired Power Plants

US Department of Energy
Working Draft -- May 23, 2002
1.0 Executive Summary

Section 316(b) of the Clean Water Act requires that cooling water intake structures must reflect the
best technology available for minimizing adverse environmental impact. Many existing power plants
in the United States utilize once-through cooling systems to condense steam. Once-through systems
withdraw large volumes (often hundreds of millions of gallons per day) of water from surface water
bodies. As the water is withdrawn, fish and other aquatic organisms can be trapped against the screens
or other parts of the intake structure (impingement) or if small enough, can pass through the intake
structure and be transported through the cooling system to the condenser (entrainment). Both of these
processes can injure or kill the organisms. EPA adopted 316(b) regulations for new facilities (Phase I)
on December 18, 2001. Under the final rule, most new facilities could be expected to install
recirculating cooling systems, primarily wet cooling towers. The EPA Administrator signed proposed
316(b) regulations for existing facilities (Phase II) on February 28, 2002. The lead option in this
proposal would allow most existing facilities to achieve compliance without requiring them to convert
once-through cooling systems to recirculating systems. However, one of the alternate options being
proposed would require recirculating cooling in selected plants.

EPA is considering various options to determine best technology available. Among the options under
consideration are wet-cooling towers and dry-cooling towers. Both types of towers are considered to
be part of recirculating cooling systems, in which the cooling water is continuously recycled from the
condenser, where it absorbs heat by cooling and condensing steam, to the tower, where it rejects heat
to the atmosphere before returning to the condenser. Some water is lost to evaporation (wet tower
only) and other water is removed from the recirculating system as a blow down stream to control the
building up of suspended and dissolved solids. Makeup water is withdrawn, usually from surface
water bodies, to replace the lost water. The volume of makeup water is many times smaller than the
volume needed to operate a once-through system.

Although neither the final new facility rule nor the proposed existing facility rule require dry cooling
towers as the national best technology available, the environmental community and several States
have supported the use of dry-cooling technology as the appropriate technology for addressing
adverse environmental impacts. It is possible that the requirements included in the new facility rule
and the ongoing push for dry cooling systems by some stakeholders may have a role in shaping the
rule for existing facilities. The temperature of the cooling water entering the condenser affects the
performance of the turbine -- the cooler the temperature, the better the performance. This is because
the cooling water temperature affects the level of vacuum at the discharge of the steam turbine. As
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cooling water temperatures decrease, a higher vacuum can be produced and additional energy can be
extracted. On an annual average, oncethrough cooling water has a lower temperature than recirculated
water from a cooling tower. By switching a once-through cooling system to a cooling tower, less
energy can be generated by the power plant from the same amount of fuel. This reduction in energy
output is known as the energy penalty. If a switch away from once-through cooling is broadly
implemented through a final 316(b) rule or other regulatory initiatives, the energy penalty could result
in adverse effects on energy supplies.

Therefore, in accordance with the recommendations of the Report of the National Energy Policy
Development Group (better known as the May 2001 National Energy Policy), the U.S. Department of
Energy (DOE), through its Office of Fossil Energy, National Energy Technology Laboratory (NETL),
and Argonne National Laboratory (ANL), has studied the energy penalty resulting from converting
plants with once-through cooling to wet towers or indirect-dry towers. Five locations — Delaware
River Basin (Philadelphia), Michigan/Great Lakes (Detroit), Ohio River Valley (Indianapolis), South
(Atlanta), and Southwest (Yuma) — were modeled using an ASPEN simulator model. The model
evaluated the performance and energy penalty for hypothetical 400-MW coal-fired plants that were
retrofitted from using once-through cooling systems to wet- and dry-recirculating systems. The
modeling was initially done to simulate the hottest time of the year using temperature input values
that are exceeded only 1 percent of the time between June through September at each modeled
location. These are the same temperature inputs commonly used by cooling tower designers to ensure
that towers perform properly under most climatic conditions. The high temperature inputs correspond
to the time of year when the highest power demands are observed and the needs for generating
capacity are most critical due to the very high cost of buying replacement power on the spot market.
Later, modeling was completed to estimate the monthly energy penalties, which were arithmetically
averaged to generate an estimate of annual average energy penalty.

The results of the one-percent-high temperature modeling show that conversion to a wet tower could
cause energy penalties ranging from 2.4 percent to 4.0 percent. This means that the plant will produce
2.4 percent to 4.0 percent less electricity with a wet tower than it did with a oncethrough system while
burning the same amount of coal. That lost electricity could be made up at this plant or at some other
existing or new plant by burning additional fuel. These peak-summer penalties are somewhat higher
than those estimated by EPA in the technical documentation published with its April 9, 2002 proposal
for existing facilities. DOE believes that EPA did not include all the relevant costs and made some
inappropriate assumptions; these are described at the end of Chapter 4. When more appropriate costs
and assumptions are considered, EPA estimates compare favorably with those in this report.

Conversion to an indirect-dry tower, where possible, could cause energy penalties ranging from about
8.9 percent to 12.14 percent using 20 degrees F for the approach (the difference between the inlet air
dry-bulb temperature and the desired cold water temperature), and 12.7 percent to almost 16 percent
using an approach of 40 degrees F. The industry norm for indirect dry towers — a 40-degree

approach -- was evaluated initially, but the resulting pressures for the steam turbines were found to
result in unacceptable operating conditions during the one-percent highest temperature times of the
year. The mostly likely way that a company could operate a retrofitted indirect-dry tower at a 40-
degree approach would be to reduce the power output from the plant (load shedding) during the
hottest times of the year — just when the power demand is the greatest.

This power output reduction imparts an immediate energy penalty. On completion of the analysis it
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was determined that even if load shedding was attempted on all the 40-degree approach cases it would
still be technically infeasible to operate the turbines safely during the summer months. To provide
more information on dry tower energy penalties, a more conservative approach of 20 degrees was
subsequently modeled.

The results of the annual energy penalty modeling show that conversion to a wet tower could cause
energy penalties ranging from 0.8 percent to 1.5 percent. Conversion to an indirect-dry tower could
cause energy penalties ranging from about 4.2 percent to 5.2 percent using 20 degrees F for the
approach, and 7.9 percent to almost 8.8 percent using an approach of 40 degrees F.

A review of the “Environmental Directory of US Powerplants” (EEI 1996) indicated that in 1996,
there were 258,906 MW of electric generating capacity in the United States that consisted of steam
electric power plants employing once-through cooling. The one-percent highest temperature analysis
modeled plants in just five locations and under very warm temperature conditions, but the modeled
facilities are believed to be representative of the climatic conditions found throughout those portions
of the country where once-through cooling is prevalent. It is quite possible that much of the Nation
could experience very high temperatures at the same time (e.g., week of August 6, 2001), leading to
results even more extreme than those calculated here. Tables ES-1 and ES-2 demonstrate the effects
on electric generating capacity during the onepercent highest temperature conditions if 10, 25, 50, or
100 percent of the existing once-through cooled power plants in the United States were required to
convert to either wet or indirect-dry cooling towers. The example of a requirement for 100 percent of
the plants to retrofit to either wet or dry towers is hypothetical since it would be technically infeasible
to do either. The energy, time, and expense required to make up for these losses is significant and
would not necessarily require building new plants. But for example in the “average” case, 19
additional 400-MW plants might have to be built to replace the generating capacity lost by replacing
oncethrough cooling with wet cooling towers in 100 percent of existing steam plants. If some of those
affected plants were required to retrofit an indirect-dry tower, the energy penalty impacts would be
over three times higher. For example, the “average” case might require 66 new 400-MW plants to be
built to replace the generating capacity lost by replacing once-through cooling with indirect dry
cooling towers with a 20-degree air-side approach in 100 percent of existing steam plants. This
example of new plants needed if 100 percent of existing plants were required to retrofit to dry towers
is far too low since after thoroughly completing this analysis it has been determined that it would be
impossible for most existing plants to be retrofitted to dry towers at many locations and therefore
there would be a need for closures and far more new power plants than provided in the simple
example above.

These new power plants may be needed to replace the energy lost as a result of the conversion from
once-through to recirculating cooling, and do not reflect the need to build additional new generating
capacity to meet the nation’s growing demands for electricity. The U.S. Department of Energy’s
Annual Energy Outlook states that anticipated growth in electricity sales between 2000 and 2020 is
about 1.8 percent per year (EIA 2001a). Alternatively, some of the existing plants that might have to
retrofit to either wet or indirect-dry cooling systems may be able to just burn more fuel to replace the
electricity lost due to the cooling system conversion. Either way, additional fuel will be burned and
other adverse environmental impacts will be created such as increased emissions, land use, and noise
pollution.

To more closely evaluate the impact of increased air emissions from burning additional fuel, several

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 235 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



additional analyses were performed. Estimates of incremental air emissions were made using the
average annual energy penalty results at the Delaware River Basin site and the South site. The results
show that when once-through cooled plants are converted to wet cooling towers, the incremental air
emissions are not large on a percentage basis (generally less than one percent), but the absolute
increases in pounds or tons of key air pollutants (SO2, NOx, PM, mercury, and CO2) are large
nonetheless. If once-through cooled plants are converted to indirect-dry towers, however, the
incremental air emissions can be significant. For dry towers with a 20-degree approach, the
percentage increase in air emissions can exceed 4 percent depending on how the power company
makes up the lost energy. For dry towers with a 40- degree approach, the percentage increase in air
emissions can approach 8 percent and the number of additional pounds or tons is quite large.

Incremental air emissions are of greatest concern in nonattainment areas. Nonattainment areas are
identified for "criteria pollutants" established under the 1970 Amendments to the Clean Air Act that
do not meet standards set by EPA. The term "criteria pollutants" derives from the requirement that
EPA must describe the characteristics and potential health and welfare effects of these pollutants. It is
on the basis of these criteria that standards are set or revised. Although a national impact analysis is
not performed in the present study, a general conclusion is that incremental air emissions are
counterproductive to achieving standards set by EPA for air quality. There are a number of
nonattainment locations throughout the United States where incremental air emissions could occur
from an energy penalty associated with a requirement to add a cooling tower to existing power plants.

One important finding of this report is that neither indirect-dry nor direct-dry towers are viable as a
retrofit technology at most U.S. locations under the one-percent-highest temperature conditions. As
previously noted, many of the model runs evaluating conversion to indirect-dry towers resulted in
calculated turbine pressures that exceeded the upper limit for safe turbine operation. This was true of
all of the model runs made using the 40-degree approach assumption and for one quarter of the runs
made at 20 degrees. The point should be made that the practice of load shedding, a method of
reducing the steam load through the turbine, thereby reducing the condenser heat duty by a
proportional amount, would not effectively lower the turbine backpressure enough for safe operation
under the runs modeled with a 40-degree approach assumption. Even for those 20-degree approach
cases in which the turbine pressures were below the upper safe limit, an indirect-dry tower would
occupy huge amounts of space, which may not be available in an existing plant originally built with
once through cooling. The results of sizing calculations to determine the required footprint area for a
representative case of retrofitting to indirect dry towers at a 20-degree approach are discussed in
section 10.2. Direct-dry towers are not practical either. In an existing plant, there simply is no room
for the large-diameter ductwork required to conduct -atmospheric steam from the turbine exhaust
hood to a direct-dry cooling tower.

Dry towers have been used as part of newly constructed cooling systems. If the entire power
generating system (boiler, turbine, condenser, and cooling) is designed with dry cooling in mind, dry
cooling does have applications. For retrofitted dry towers, the issues of large footprint and high
energy penalty are important.

Table ES-1 - Wet Cooling Tower Energy Penalties and Impact at One Percent Highest Temperature
Conditions
[see hard copy for table]

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 236 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



Table ES-2 - Indirect-Dry Cooling Tower Energy Penalties and Impact at One Percent Highest
Temperature Conditions
[see hard copy for table]

2.0 Glossary

[see hard copy]

3.0 Introduction

3.1 Legal Background for Cooling Water Intake Structure Requirements

Section 316(b) of the Clean Water Act, enacted by Congress in 1972, addresses withdrawal of cooling
water from surface water bodies, as follows:

Any standard established pursuant to section 301 or section 306 of this Act and applicable to a point
source shall require that the location, design, construction, and capacity of cooling water intake
structures reflect the best technology available for minimizing adverse environmental impact.

In 1976, the U.S. Environmental Protection Agency (EPA) promulgated final §316(b) regulations
(April 26, 1976; 41 FR 17387). However, those regulations were successfully challenged by a group
of 58 utilities [Appalachian Power Co. v. Train, 10 ERC 1965 (4 th Cir. 1977)]. In 1979, EPA
formally withdrew its §316(b) regulations (June 1979; 44 FR 32956). As a consequence of the
vacuum created by the absence of Federal regulations, many States adopted their own cooling water
intake regulations to implement the §316(b) requirements. The broad statutory language facilitated
widely differing interpretations by the States. Some adopted comprehensive programs, others imposed
less rigorous requirements, and still others never developed formal regulations.

In the mid-1990s, a coalition of environmental groups, headed by the Hudson Riverkeeper, filed suit
against EPA over failure to repromulgate §316(b) regulations [Cronin, et al. v. Reilly, 93 Civ. 0314
(AGS)]. On October 10, 1995, the U.S. District Court, Southern District of New York, entered a
Consent Decree between the parties, directing EPA to regulate cooling water intake structures within
7 years. Under the Consent Decree, EPA agreed to propose regulations by June 1999 and promulgate
a final rule by 2001. The Consent Decree was modified on November 21, 2000 to: a) finalize new
facility regulations by November 9, 2001; b) propose existing source large utility and non-utility
power producer regulations by February 28, 2002 and issue final regulations by August 28, 2003; and
¢) propose regulations by June 15, 2003 and issue final regulations by December 15, 2004 for other
existing facilities not covered in b) above.

3.2 Purpose of This Report

EPA adopted 316(b) regulations for new facilities on December 18, 2001 (66 FR 65256). Under the
final rule, most new facilities could be expected to install recirculating cooling systems, primarily wet
cooling towers. The EPA Adminstrator signed proposed 316(b) regulations for existing facilities on
February 28, 2002. The lead option in this proposal would allow most existing facilities to achieve
compliance without needing to convert once-through cooling systems to recirculating systems.
However, one of the alternative options proposed requires recirculating cooling in selected plants.
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Until this rule is finalized, retrofitting to recirculating cooling remains a regulatory option.

Although neither the final new facility rule nor the proposed existing facility rule require dry cooling
towers as the national best technology available, the environmental community and several States
have supported the use of dry-cooling technology as the appropriate technology for addressing
adverse environmental impacts. It is possible that the requirements included in the new facility rule
and the ongoing push for dry cooling systems by some stakeholders may have a role in shaping the
rule for existing facilities. Recognizing that over 50 percent of the existing coal-fired power plants
employ once-through cooling systems, a decision to require many or all of these plants to install dry-
or wet-cooling tower systems could have impacts on electricity costs and availability as well as
secondary environmental impacts.

The purpose of this report is to quantify the loss of net electric output from an existing coal-fired
power plant that would result from the replacement of its once-through cooling system to either a wet-
or a dry-cooling tower. The reduction in net electric output is known as the energy penalty and is
discussed below. Modeling was done for five locations to simulate the hottest time of the year using
temperature values that are exceeded only 1 percent of the time between June through September at
each modeled location. This corresponds to the time of year when the highest power demands are
observed. To give an idea of the energy penalty at times other than the hottest period of the year,
additional modeling was conducted on a monthly basis. This technique allowed for the calculation of
an annual average energy penalty value at each site.

In order to compensate for the electricity lost as a result of the energy penalty, utilities would need to
produce more electricity through burning additional fuel, thereby generating additional air emissions.
A second purpose of this report is to quantify the additional amount of air emissions that would result
at existing coal-fired plants using wet or dry cooling systems. Estimates of incremental air emissions

were made at the Delaware River Basin and the South sites.

4.0 Overview of Cooling Systems at Steam Electric Power Plants
4.1 Cooling Water Use

Water is used in many industrial applications to cool machinery or to condense steam. The largest
industrial user of cooling water is the steam electric power industry. Data from a recent U.S.
Geological Survey (USGS) report indicate that steam electric power generation uses approximately
190 billion gallons of water per day (USGS 1998). In 1999, more than 60 percent of the utility power
generating capacity in the United States (382,270 MW) utilized the steam-electric process (EIA
2000). At nuclear and fossil-fuel power plants, electricity is produced by heating purified water to
create high-pressure steam. The steam is expanded in turbines, which drive the generators that
produce electricity. After leaving the turbines, the steam passes through a condenser that has multiple
tubes and a large surface area. A large volume of cool water circulates through the tubes, absorbing
heat from the steam. As the steam cools and condenses, the temperature of the cooling water rises.

4.2 Types of Cooling Systems at Steam Electric Power Plants

Most power plants use either once-through cooling or recirculating cooling. Once-through cooling
systems withdraw large volumes of water -- typically in the range of tens of millions to billions of
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gallons per day from a river, lake, estuary, or ocean. The water is pumped through the condenser and
finally returned to the same or a nearby water body. Recirculating cooling systems receive their
cooling water from and return it to a cooling tower and basin, cooling pond, or cooling lake. Because
evaporation and planned cooling tower blowdown (periodic discharges of portions of the recirculating
water to remove build up of solids and other undesirable constituents) removes cooling water from the
evaporative system, regular additions of “makeup” cooling water are needed. Makeup volumes are
much lower than daily once-through volumes,

and may range from hundreds of thousands to millions of gallons per day. The USGS estimates that
about 2 percent of the water withdrawn for steam electric power generation was consumed as a result
of once-through cooling, cooling towers, or pond cooling (USGS 1998).

This report considers two types of recirculating cooling systems — wet towers and indirect-dry towers.
These are defined in Section 2 and described in Section 5.3.

4.3 How Cooling Water Affects Steam Power Plant Performance

High-pressure steam is generated in a boiler whose heat source is a high temperature atmospheric
pressure furnace fired by some type of fossil fuel or a nuclear reactor. The high-pressure steam is
expanded through a multistage turbine that turns a generator to produce electricity. Spent exhaust
steam exiting the turbine is condensed and recycled to the boiler for steam production. During the
condensation process, a large quantity of low-grade heat is absorbed by the condenser coolant, which
is typically water.

The steam side of the condenser operates under vacuum conditions (i.e., a pressure below normal
atmospheric pressure). The magnitude of the condenser vacuum depends chiefly upon the condenser
design and the incoming temperature of the condenser coolant. Lower coolant temperatures will
produce a larger vacuum in the condenser that, to a certain extent, has a favorable effect on
performance. Likewise, higher condenser coolant temperatures are associated with a smaller vacuum,
resulting in reduced energy output. These relationships are based on the laws of thermodynamics and
hold true regardless of the type of cooling system used (once-through or recirculating).

4.4 The Energy Penalty

Steam condensers are designed to produce a vacuum at the outlet end of the turbine, thereby
increasing the efficiency of the system. The temperature of the cooling water exiting the condenser
affects the performance of the turbine -- the cooler the temperature, the better the performance. As
cooling water temperatures decrease, a higher level of vacuum can be produced and additional energy
can be extracted. On an annual average, once-through cooling water has a lower temperature than
recirculated water from a cooling tower. Because most of the heat rejection in a wet cooling tower is
due to evaporation, the temperature of the recirculated cooling water is limited by the ambient air wet-
bulb temperature. It can never be lower than the wet-bulb temperature and generally is about 5 to 10 F
higher. As a result of switching from a once-through cooling system to a cooling tower, less energy
can be generated by the power plant from the same amount of fuel.

In a related manner, the performance of a dry cooling system is limited by the ambient air dry-bulb
temperature because all of the heat rejection in a dry cooling system is attributable to sensible heating
of the surrounding air. Since dry-bulb temperatures are higher than corresponding wet-bulb
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temperatures, the performance of dry cooling systems will be less than wet systems (either once-
through or recirculating). In fact, a recent analysis of cooling system options for combined-cycle
power plants found that at nearly all locations and under nearly all climatic conditions in the United
States, the performance of a properly designed and operated recirculating cooling system would be
superior to a comparable direct-dry cooling system (Burns and Micheletti 2000).2001). Therefore,
switching a once-through cooling system to a dry cooling system would mean that the decline in
power generation for a given amount of fuel would be even greater than for a once-through to a
recirculating wet cooling system retrofit.

Veil et al. (1992) summarized literature values for the energy penalty associated with retrofitting once-
through cooled plants with wet-cooling towers. The majority of the data points for the energy penalty
for fossil-fueled plants were clustered in a band between 1.5 percent to 2.5 percent. Results for
nuclear power plants show greater variability, ranging between 1 percent and 5.8 percent. The data
points were not as clearly clustered in a narrow range as were the data points for the fossil plants. Veil
et al. (1992) selected a range of 2 percent to 3 percent for the decrease in net electrical power that
could be experienced if existing nuclear power plants retrofit from once-through to wet cooling.

In a more recent study, Burns and Micheletti (2000) estimate the maximum energy penalty values for
a new generic 750-MW combined-cycle power plant using either a wet recirculating cooling system
or a direct dry cooling system at sites in five different parts of the country. In this study, the energy
penalty is defined as the loss of electricity generating capacity incurred when a cooling system is
unable to perform at design efficiency. Then for both types of cooling systems, the maximum energy
penalty occurs during the hottest times of the year when ambient wet-bulb and dry-bulb temperatures
are greatest. This period normally is represented by 1 percent of the time during the four warmest
months, which also happen to coincide with the times of national peak electricity demand. For
recirculated wet cooling, the estimated maximum energy penalty was less than 1 percent for any of
the five sites. For direct dry cooling, the estimated maximum penalty ranged from 11.6 percent to 18.1
percent, depending on site climatic conditions. Although the estimates prepared by Burns and
Micheletti indicate a dramatic difference in the maximum energy penalties expected from using wet
and dry cooling systems, the results are not directly comparable to this study for two reasons. First,
the Burns and Micheletti estimates were based exclusively on new cooling systems for new plants and
did not consider any of the retrofit complexities associated with an existing once-through cooling
system at an existing plant. Second, the Burns and Micheletti estimates were based on a direct-dry
cooling system, while an indirect dry cooling system would be a more suitable retrofit option for an
existing once-through cooling system (see subsequent discussion in Section 5.3).

For its 316(b) regulation development, EPA researched and derived energy penalty estimates based on
empirical data and proven theoretical concepts for a variety of conditions (EPA 2002). To estimate
nationally representative energy penalties, EPA sought data to estimate representative regions. These
four regions include Northeast (Boston, MA), Southeast (Jacksonville, FL), Midwest (Chicago, IL)
and Northwest (Seattle, WA). The Agency calculated the turbine component of the energy penalty by
examining the empirical effect on net plant heat rates resulting from changing turbine exhaust
pressures for fossil-fueled, combined-cycle, and nuclear plants. The Agency related the turbine
exhaust pressure to ambient conditions for the selected locations. Because the source water
temperature for once-through cooling systems and the ambient wet bulb and dry bulb temperatures for
cooling towers varies with location and time of year the Agency used empirical coastal water
temperatures at the four selected locations.

Response to Public Comment: CWA Section 316(b) Phase Il Existing Facility Rule--Final Page 240 of 5114
Author ID: 316bEFR.010 Monday, March 29, 2004



For calculation of monthly average wet and dry bulb temperatures, EPA calculated time-weighted
averages during the daytime period between 8 AM and 4 PM. Since the energy penalty will vary over
time as ambient climatic and source water temperatures vary, the calculation of the total annual
energy penalty for a chosen location integrated the results of individual calculations performed on a
periodic, monthly basis. EPA used design temperatures to calculate peak-summer penalties for the
selected locations based on the temperature that ambient conditions equaled or exceeded one percent
of the time.

EPA derived the turbine exhaust pressure values for alternative cooling system scenarios in
conjunction with the empirical temperature values. EPA used these turbine exhaust pressure values to
estimate the associated change in turbine efficiency. EPA then calculated either the peak-summer
(design) or the monthly energy penalty. Annual values were calculated by averaging the 12 monthly
values. The annual average energy penalty values for fossil-fueled plants at the four regional sites
ranged from 1.5 to 1.8 percent and the peak-summer energy penalties ranged from 1.4 to 2.0 percent.

It should be noted that EPA’s annual average energy penalties were based on assuming that plants
operate at just 67 percent of maximum load. The DOE does not agree with this assumption for base
load plants and has brought this to EPA’s attention. Subsequently, EPA estimated a 1.1% annual
energy penalty based on assuming that plants operated at 100 percent of the maximum load.

The annual average penalties presented in Chapter 8 of this report are similar to those calculated by
EPA, but the EPA estimates of peak summer energy penalties are considerably lower than those
presented in Chapter 7 of this report. The reasons for this discrepancy are:

- EPA does not include all the pumping costs associated with a wet tower retrofit. The additional
pumping costs could add approximately 0.2 to 0.7 percent to EPA’s energy penalty estimates.

- EPA uses a range assumption at or near 20 degrees, which is higher than that used in most of the
DOE model runs. Those runs were based on actual temperature data provided by EPA for each of the
model locations (see descriptions in Chapter 7). If a 15-degree range were used, the energy penalty
would increase by about 0.5 percent.

- EPA’s analysis assumes that the condenser duty is the same when converting from once-through
cooling to wet cooling towers. DOE estimates that this could result in a maximum additional penalty
of 0.5 percent.

Adding the contributions from these three items yield a possible increase in the EPA peak energy
penalty of 1.0 to 1.5 percent and a revised EPA peak energy penalty of 2.7 to 3.2 percent for
conversion to wet towers. These revisions to the EPA analysis to adjust to similar basis with this
study shows approximate agreement to the DOE results.

[comment continued in 316bEFR.010.102]

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.102 Matter Gotl 9.0

Author Name Carl Michael Smith Costs

Organization Dept of Energy

[comment continued from 316bEFR.010.101]
5.0 Description of Models and Modeling Efforts
5.1 - Background on ASPEN Model

ASPEN (Advanced Simulator for Process Engineering) PLUS is a simulator software package
commercially available from Aspen Technology (the original development was co-sponsored by the
DOE) that is used worldwide by companies and universities to examine both commercially available
and conceptual processes. Examples of technologies for which ASPEN has been used as part of the
development process include integrated gasification combined cycle (IGCC) power plants, pulverized-
coal power plants, fuel cells, advanced gas turbine systems and Vision 21 systems (see the NETL web
site at http://www.netl.doe.gov). The simulator includes a suite of built in physical property packages
and engineering process models and an additional flexibility for adding user-generated models. The
ASPEN model provides a steady state representation of the overall process units (or process sections)
that includes sufficient detail to accurately predict the energy and mass balances.

5.2 Specific Model for Pulverized Coal Power Plant

An ASPEN PLUS 10.2 model developed for a pulverized coal power plant in an earlier study by
NETL (Shah et al. 2001) was used as a starting point for this analysis. For this study, cooling-tower
systems (i.e. “Wet” and “Indirect Dry”’) were added as options to the original model’s “Once-
Through” steam condenser cooling.

The ASPEN model used for this study was based on a detailed design by Buchanan et al. (1998) for a
power plant feeding pulverized coal to a conventional steam boiler and steam turbine. The process
design uses a single reheat steam power cycle to generate nominally 400 MW of power. The steam
boiler can be viewed as containing two major heat-transfer sections, a radiant section and a
convective section. The radiant section consists of a natural circulation, wall-fired, subcritical unit
arranged with a water-cooled dry-bottom furnace. The convective section consists of a superheater,
reheater, and economizer heat exchangers. An additional air heater is external to the steam boiler. The
furnace burners were a low-NOx type. The flue gas was desulfurized by treating it with lime slurry.

In the design, air is preheated in the air heater by exchanging heat with the flue gas. Coal and hot air
are fed to the boiler from the bottom. High-pressure steam is generated in the radiant section. Flue gas
from the radiant section enters the convective section at 2,200 F. In the convective section, thermal
energy from the flue gas is transferred to high-pressure steam (in the superheater heat exchanger),
intermediate-pressure steam (in the reheat heat exchanger), and feed water (in

the economizer heat exchanger). Flue gas leaves the convective section at 600 F and passes through
the air heater to preheat combustion air. An ESP is used to remove particulates and the flue gas is then
sent to a sulfur dioxide (SO2) scrubber with the aid of an induced draft fan. Lime slurry is employed
to scrub SO2 from the flue gas. The treated flue gas leaves through stacks.
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High-pressure steam is superheated in the convective section. Superheated steam at 2,415 psi and
1,000 F is expanded in the high-pressure turbine to an intermediate pressure of 604 psi. The
intermediate-pressure steam is reheated in the convective section to 1,000 F and is then expanded in
the intermediate-pressure steam turbine. Finally, the exhaust from the intermediate-pressure steam
turbine is expanded in the low-pressure turbine to approximately 1 psia and is then sent to a
condenser. The condensate water is sent to a series of low-pressure feed heaters. The heated water is
sent to the deaerator to remove dissolved gases. De-aerated water is passed through high-pressure
water heaters and is then fed to the economizer portion of the convective section. Water is further
heated to close to its saturation temperature in the economizer and then sent to radiant section for
boiling.

5.3 - Model Adaptation for Cooling Systems

The ASPEN model described above provides the heat duty (heat of condensation for the exhaust
steam) for the steam-cycle condenser. For the purposes of this study the following options were added
to the model described above:

—Once-Through Cooling - this modification considers that cooling water is used in a single open-loop
pass in a shell-and-tube heat exchanger. The simulator estimates the cooling water requirements and
associated circulating water-pump power.

—Wet Cooling Tower - a detailed model for a wet cooling tower (Enick et al. 1994) was added to the
simulator. The cooling tower operates in a closed-loop with the steam condenser. The tower cools the
hot cooling water from the steam condenser by both evaporation of some of the entering water and
sensible heating of the ambient air entering the tower. Estimates for blowdown and drift losses were
assumed. Makeup water is provided for these losses and for evaporative losses. The cooling tower air
fans’ power requirements were predicted based on induced-draft fan design.

—Indirect Dry Cooling Tower - a cooling tower in which a hot liquid such as condenser coolant rejects
heat to the atmosphere without the evaporation of water. Heat from the water is transferred to the
surrounding atmosphere in finned-tubes, which are cooled by large diameter fans blowing air over the
finned surfaces. The cooling tower air fans’ power requirements were predicted based on induced-
draft fan design.

The hot cooling water from the steam condenser enters countercurrent to the entering ambient air.
Since the dry tower uses only sensible heat transfer to cool the water, the required air-flow rate and
fan power is considerably higher than for the wet-cooling tower.

For each of the above options, the steam turbine exhaust pressure to the steam condenser is dependent
on the assumptions (such as cooling water range and approach temperatures) for a particular case.

A direct-dry cooling system was not considered for use with the ASPEN model because the focus is
to provide a cooling system that can be retrofitted to existing plants. In an existing plant, there simply
is no room for the large-diameter ductwork required to conduct sub-atmospheric steam from the
turbine exhaust hood to a direct-dry cooling tower. Additionally, existing plants have steam turbine
designs that result in only allowable maximum backpressures of approximately 5.5 inches of mercury.
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This limit would probably be exceeded with the choice of a direct-dry cooling system when ambient
temperatures are above 90 F.

5.4 Air Emissions Calculations

The process for estimating increased air emissions as a result of an energy penalty associated with
conversion of a once-through cooling system to a cooling tower is focused on existing coal power
plants. Calculation of air emission increases will depend on the extent and type (e.g., wet or dry
cooling tower) of cooling system conversions. For illustrative purposes, this analysis assumes that all
once-through cooling systems at existing coal power plants are converted to a recirculating cooling
tower. The procedure to conduct this analysis is described in the following discussion.

The ASPEN Model was used to determine the peak and annual energy penalty estimates associated
with replacing once-through cooling with cooling towers. The incremental air emissions resulting
from combustion of additional fuel to make up for these energy penalties are estimated using the
following process. First, the regional power system that is associated with the location of the model
plant is defined (see Figure 1). The Delaware River Basin model plant is located in the Mid-Atlantic
Area Council (MAAC) regional power pool. The MAAC Region, geographically the same as the PIM
Interconnection (a company responsible for the operation and control of the bulk electric power
system) control area, encompasses nearly 50,000 square miles. MAAC encompasses approximately
58,000 MW of installed generating capacity of which 20,000 MW is coal-fired capacity.

The South (Atlanta) model plant is located in the Southeastern Electric Reliability Council (SERC)
regional power pool. The SERC Region covers an area of about 464,000 square miles and includes
parts or all of 13 southeastern and south central States. The Region is divided geographically into four
diverse Sub regions - Entergy (the geographical area of the Entergy Operating Companies and
Associated Electric Cooperative, Inc.), Southern (the geographical area of the Southern electric
system), TVA (the Tennessee Valley Authority area), and VACAR (the Virginia-Carolinas area).

The MAAC and SERC Regions have 332 coal-fired boiler generator sets connected to various cooling
systems. The MAAC Region has 73 coal-fired boiler generator sets with about 46 percent of its
capacity using cooling towers. The dominant type of cooling tower is natural draft (36 percent),
followed by forced mechanical draft (8 percent). The natural draft towers will cost more but emit less
pollutants. The least common type of cooling tower installed in the MAAC Region is the induced
draft (2 percent) design. Similarly, the SERC Region has about 36 percent of its coal-fired capacity
cooling system operating with cooling towers. The SERC Region has 259 coal-fired boiler generator
sets and its coal-fired capacity is approximately four times larger than the MAAC Region capacity.
The cooling tower type is dominated by the natural draft design (20 percent) followed by forced
mechanical draft (10 percent) and then induced draft (5 percent).

Next, the total of all atmospheric emissions of concern associated with coal-fired power plants in this
region are estimated for a baseline time period (1998). The basis for these estimates was taken from
the NETL database for coal-fired power plant operations in 1998. The database contains power plant
equipment details as well as an accounting of existing air emissions from these plants. The database
was linked to results of ASPEN model simulations of energy penalties for model plants located in the
power pool regions. The air emission model was comprised of the NETL database and logical code
for translating energy penalty into increased air emissions. Also, the regional plant capacity and
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electricity generation are defined for the baseline time period in order to determine the amount of lost
generation and lost plant capacity.

In the third step, the annual energy penalty estimates from the ASPEN simulations are used to
develop estimates of plant-level emissions increase of sulfur dioxide (SO2), nitrogen oxides (NOx),
particulate matter (PM), mercury (Hg), and carbon dioxide (CO2), under the assumption that all coal-
fired plants currently employing once-through cooling systems will need to retrofit to either wet or
dry cooling towers. The model considers three different scenarios for making up the energy lost to the
energy penalty. Scenario 1 assumes that new coal-fired power plants will be built to replace lost
power generation capacity. Scenario 2 assumes that the replacement capacity is provided by a new
gas-fired combined-cycle unit. Scenario 3 assumes that no new plant construction is needed to replace
the loss of generating capacity, but that existing units are able to supply the needed power through
increased dispatching of these units. This scenario implies the availability of power outside each
regional power pool or sufficient marginal capacity to achieve reliable operations while reducing
reserve margins within that power pool. Power generation availability is a function of supply and
demand. Forecasts for power generation availability in these regions indicate that supply will be able
to meet demand over the next decade. However, these forecasts do not account for energy penalties
associated with installations of cooling towers. As the energy penalty increases, the availability of
power generation will likely diminish. For low energy penalties (e.g., wet cooling towers), there is
less risk to realizing insufficient availability than for high energy penalties (e.g., dry cooling towers).
An independent availability analysis was not performed for the present study.

The replacement options in scenarios 1 and 2 consider either an advanced design coal-fired power
plant or an advanced design gas-fired combined cycle power plant that meets or exceeds the Clean Air
Act’s New Source Performance Standards (NSPS). These scenarios will result in less emissions since
the newer plants have greater efficiency and, on average, have better pollution controls. Reference
plant designs for each of these options are taken from DOE’s Market-Based Advanced Coal Power
Systems report (DOE 1999).

Pollution control equipment at existing coal-fired power plants is accounted for in the NETL database
for coal-fired power generation. Pollution control equipment is comprised of particulate control
devices, SO2 control equipment and NOx control devices.

For the MAAC region, particulate controls are predominantly cold-side electrostatic precipitators
(ESPs) and represents about 94 percent of the capacity for power generation. Baghouses are used at
about 5 percent of the power generation capacity with the remaining capacity equipped with
mechanical devices. Most of the capacity (86 percent) in the MAAC region does not have flue gas
desulfurization controls installed to reduce SO2 emissions. The balance of coal-fired power plant
capacity (14 percent) has wet scrubbers to control SO2 emissions. NOx control equipment includes
combustion controls (low NOx burners and/or overfire air) and post combustion controls (selective
catalytic reduction [SCR] and selective noncatalytic combustion controls). Only 13 percent of the coal
power plant capacity in the MAAC region do not have some form of combustion controls —this means
that NOx emissions are higher. On the other hand, only 18 percent of the capacity are equipped with
post combustion NOx controls (SCR). Therefore 82 percent, or a majority of systems in the MAAC
region, are emitting high levels of NOx. This amounts to 2 to 4 times the emissions rate of the
Advanced Coal-Fired replacement plants.
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For the SERC region, particulate controls are predominantly cold-side ESPs (78 percent of capacity)
with a lesser amount of hot-side ESPs (17 percent) and baghouses (4 percent). Mechanical devices to
control particulates are installed at less than 1 percent of the capacity of coal power plants.
Approximately 85 percent of the capacity in the SERC region does not have controls to reduce SO2
emissions. SO2 control is predominantly wet scrubbers (14 percent) with only 1 percent using spray
dryer absorbers. Combustion controls to reduce NOx emissions are installed in nearly all coal-fired
power plants located in the SERC region (94 percent of capacity). Less than 1 percent of the coal
power plant capacity in the SERC region has post combustion NOx controls.

5.4.1 Advanced Coal-Fired Replacement Plant

The design of the replacement coal-fired power plant is based on a 400 MW supercritical steam cycle
(3500 psig/1050 F/1050 F), which is a power generating facility configured to run under a Rankine
cycle where the pressure and temperature of the steam inside the boiler exceed 3,200 psi and 1,100 o
F respectively. The overall net plant efficiency is 39.9 percent, which exceeds the efficiency of the
existing coal-fired plants (typically 34 to 38 percent). The maximum coal burn rate is 147 tons per
hour with a design margin of 5 percent to get to a burn rate of 154 tons per hour.

The flue gas desulfurization (FGD) system for removing sulfur emissions is comprised of a limestone
forced oxidation reactor designed to remove up to 96 percent of the sulfur dioxide in the flue gas. A
single module reactor is configured with countercurrent flow of the flue gas and limestone slurry.
Formic acid is used as a buffer to enhance the SO2 removal characteristics.

NOx control consists of a dual system, low NOx combustion and selective catalytic reduction (SCR).
The low NOx combustion system is comprised of low NOx burners (LNB) and overfire air (OFA).
The SCR system is designed to remove 63 percent of the incoming NOx. Particulate control is
achieved with a pulse jet fabric filter capable of removing 99.9 percent of the particulates.

Design conditions for emission control equipment of major pollutants are given in Table 1. The
design conditions include controls for SO2, NOx and particulate emissions. Emission control
equipment for mercury and CO2 are not included for the advanced coal-fired replacement plant.

Table 1 - Design Emission Rate for Airborne Emissions (Ib/MWh)
[see hard copy for table]

Mercury emissions are estimated from the mercury content in the coal and emission modification
factors associated with the pollution control equipment for SO2, NOx, and particulates. An
approximate control rate is taken as 90 percent removal of the oxidized mercury from coal
combustion, based on preliminary field data taken from EPA’s Mercury Information Collection
Request (ICR) data (EPA 2000). Using these preliminary data, the oxidized fraction of mercury for
bituminous and sub-bituminous coal is 70 percent and 35 percent. The estimated overall mercury
removal is 31.5 percent and 63 percent for sub-bituminous and bituminous coal, respectively.

Average emission rates from existing coal-fired power generation is higher than for the advanced coal-
fired replacement plant. The average SO2 emission rate for the MAAC and SERC Regions is 19.8
Ib/MWh and 14.7 Ib/MWh, respectively. This is more than ten times greater than the SO2 emission
rate for the advanced coal power replacement plant. The average NOx emission rate for the MAAC
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and SERC Regions is 4.27 Ib/MWh and 5.5 Ib/MWh, respectively. The average NOx emission rate
for existing coal-fired power plants is more than three times greater than that for the advanced coal-
fired power replacement plant. PM emission rate for the existing coal-fired power plants is more than
three times greater than for the advanced coal-fired power plant. CO2 emission rate is about 25
percent larger for the existing power plants than for the advanced coal-fired replacement plant. The
difference in CO2 emission rate is predominately caused by the higher efficiency of the advanced
power plant.

The cooling water system for the coal-fired replacement power plant consists of two 50-percent
capacity vertical circulating pumps, a multi-cell mechanical draft evaporative cooling tower, and
carbon steel cement-lined interconnect piping.

5.4.2 Advanced Natural Gas Combined Cycle (NGCC) Replacement Plant

The design of the replacement NGCC plant is based on a natural gas combustion turbine (CT)
coupled with a heat recovery steam generator (HRSG). The reference plant design for the CT/HRSG
technology is based on gas turbine characteristics that are similar to the Westinghouse 501G machine.
The combined cycle net efficiency of the plant is 50.6-percent and is capable of producing a net
output of 326 MWe. The configuration of the NGCC involves one gas turbine in conjunction with one
1650 psig/1000 F/1000 F steam turbine. The steam turbine is a single multi-stage machine exhausting
steam to a single pressure condenser operating at 2 inches of mercury (absolute) when operating at
100 percent design load conditions.

The advanced NGCC system is expected to produce low levels of SO2 and particulate emissions. For
the purposes of this study, the plant is considered to produce negligible SO2 and particulate emissions
as well as no mercury emissions. Low levels of NOx production from the combustion turbine are
achieved by zoning and staging of fuel combustion using dry Low-NOx can-annular combustion
systems. Design conditions for emission control equipment of major pollutants are given in Table 1.

The cooling water system for the NGCC replacement power plant consists of two 50 percent capacity
vertical circulating pumps, a multi-cell mechanical draft evaporative cooling tower, and carbon steel
cement-lined interconnect piping.

6.0 Model Assumptions

This section of the report outlines the data that were used as inputs to the ASPEN model, where the
data came from and why they were selected, any analyses that were made to convert sets of data into
single model inputs, and the assumptions that were made. The same model was used for estimating
both the peak and the annual energy penalties but some of the inputs varied as appropriate.

6.1 Size and Type of Plant

The objective of this study was not to simulate every possible size and type of steam power plant, but
to be representative of a large class of existing plants. Approximately 52 percent of existing net
generation in the United States during 2000 was coal-fired (EIA 2001b). Out of 829 existing coal-
fired generating units in the United States with capacities greater than or equal to 100 MW, 43
percent fall in the size range of 200 to 600 MW. A 400 MW plant was selected as representative of
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this range. Because DOE had previous experience using the ASPEN model to simulate various
aspects of a hypothetical 400 MW pulverized coal plant, the same model plant was used in this
analysis.

6.2 Plant Location

DOE attempted to strike a balance between the number of modeled locations and the number of runs
using alternate inputs at each location. Five locations were selected to represent a geographic cross-
section of the existing fleet of coal-fired power plants using once-through cooling. Figure 2 plots data
from the Edison Electric Institute’s (EEI’s) Power Statistics Data Base to show that nearly all of the
coal-fired power plants with once-through cooling are located in the eastern United States, and
particularly in the mid-Atlantic, Appalachian, and Great Lakes regions. Therefore, the first four sites
are located in Philadelphia, Pennsylvania, Detroit, Michigan, Indianapolis, Indiana, and Atlanta,
Georgia. The fifth site, Yuma, Arizona, is somewhat of an artifact because no once-through cooling
plants exist in the southwestern United States except for several coastal California facilities. None of
those California plants is coal-fired. Although the southwest Arizona leg of the Colorado River could
theoretically support a once-through cooled power plant, this model case was run primarily to get a
sense of the potential impact of a hot, dry climate on steam power plant efficiency. In addition, the
southwestern site was included to give a projection of the energy penalty for converting from a wet
tower to an indirect dry tower.

Site selection was also based on the availability of climatic information (e.g., wet-bulb and dry bulb
temperatures, humidity, surface water temperatures) and State and Federal thermal discharge permit
data used as input to the Aspen model. Table 2 shows the five site locations and a variety of
information about each location for the 1 percent peak summer conditions. Table 3 includes the
average monthly wet-bulb, dry-bulb, and surface water temperature for the four sites. The source of
these data was the NOAA’s 30-year normal temperature records.

The analysis to calculate the incremental air emissions was highly labor intensive and therefore was
run for the Delaware River Basin and South sites only.

Table 2 - Locations for Model Runs
[see hard copy for table]

Table 3 — Monthly Average Temperatures
[see hard copy for table]

6.3 Discharge Temperatures and Range

EPA provided DOE with information on actual and permitted discharge temperatures from
commercial coal- and oil-fired power plants in each of the locations selected for analysis (the actual
power plants are not identified in the report). The information was compiled from the National
Pollutant Discharge Elimination System (NPDES) permit records as found in EPA’s Permit
Compliance System (PCS) database (http://www.epa.gov/enviro/html/pcs/pcs _userguide.html).

Table 2 indicates that the ambient air and water temperatures are similar for several of the regions.
Thus modeling would lead to a corresponding similar energy penalty if the same ranges (difference in
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temperature between the hot water entering and the cold water leaving the condenser; often referred
to as “delta-T”) were used. To provide an indication of the energy penalty sensitivity, two or three
different ranges were modeled at each location for the peak summer conditions. Additionally, the
various condenser ranges were employed to reconcile the differences between permitted and actual
discharge temperatures at some of the sites. The primary range case for peak summer conditions at
each location is based on the lower of permitted or actual discharge temperatures provided by the
EPA. Due to the amount of computer resources required (runs/time) only a single range (15-degrees)
was considered for all sites in estimating the annual energy penalty ( this was simply chosen as the
middle of most of the range assumptions used for the sensitivities at the peak —summer modeling
analysis). For some of the locations, surface water conditions in the winter would result in an
unacceptably low turbine back pressure below 1 inch of mercury if the range of 15 degrees were used
for the once-through cooling option. If this occurs, the range is allowed to increase until the turbine
back pressure is approximately 1 inch of mercury. Note that all temperatures referenced in this report
are expressed in Fahrenheit degrees. A brief description of the range assumptions derived for each
location is provided below.

6.3.1 - Delaware River Basin

Actual summer average discharge water temperature for the modeled plant with once-through cooling
is 96 degrees. As shown on Table 2, the water temperature is 76 degrees, so a 20-degree range was
used as the base case. The Delaware River Basin Commission regulations require a five-degree
maximum temperature increase at the limit of a mixing zone. This could require a smaller range
depending on the design of the mixing zone. Consequently, cases were also analyzed for 10- and 15-
degree ranges.

6.3.2 - Michigan/Great Lakes

The modeled plant uses once-through cooling. It operates with a typical 25-degree range that
represents the base case for this location. Michigan’s regulations for Lake Erie require thermal
discharges to the lake not to exceed an average of 80 degrees during summer months. This would
require a seven-degree range during the summer season based on Table 2 water temperatures;
therefore, that case was developed. An intermediate range of 15 degrees was also analyzed to define
the sensitivity of temperature rise and energy loss.

6.3.3 - Ohio River Valley

Information from two plants was used to model this location. Both plants have permits restricting
discharges to 90 degrees, thus making a 14-degree range the base case. Both of the plants appear to
exceed the permitted temperatures regularly (perhaps due to variances) and therefore a case utilizing a
20-degree temperature increase was also developed. The annual energy penalty modeling was run for
a 15-degree range case with the results compared to those that were obtained from a peak energy
penalty that also employed a 15-degree range.

6.3.4 - South

The modeled plant discharges to the Chattahoochee River and its permit and operating data show a
five-degree increase over receiving water temperature. A five-degree range is too small for a practical
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cooling system design. Therefore 10-degree and 15-degree range cases were analyzed.
6.3.5 - Southwest

As discussed previously, there are no once-through cooled coal-fired power plants in the southwestern
United States. Using EPA’s NPDES data, the model run was based on an allowable discharge
temperature to the Colorado River in the Yuma area of 92 degrees. Therefore, a 10-degree range
would be appropriate for a once-through plant. A 15-degree range case was also developed.

6.4 Approach

In a new installation using dry cooling, steam condensation would occur in a direct, air-cooled
exchanger. The plant would be laid out to minimize distance from the steam turbine to the air cooler
so that there would not be significant pressure drop between the turbine exhaust and the cooling
tower. Direct, air-cooled heat exchangers occupy significant land space. The footprint for a direct, air-
cooled condenser integrated with a 400-MW power plant of the type modeled herein would require
additional land space on the order of several acres. Since the distance from the steam turbine to the
dry tower could not be minimized, the diameter of the piping connecting the two units would be
prohibitively large to accommodate minimal pressure losses. Therefore, in a retrofit situation, it is
unlikely that a direct air-cooled condenser could be installed. For the purpose of this retrofit study, we
have assumed that the existing water-cooled condenser will be retained and the water will be cooled
by air in the dry-cooling tower; this is known as an indirect-dry tower.

Most dry-cooling towers existing at or being designed for utility steam power plants today are the
direct, air-cooled condenser type and are designed for air-side approach temperatures of 40 degrees or
greater. We therefore selected 40 degrees as our first case for dry cooling. This 40 degree air-side
approach proved problematic for an indirect-dry system modeled under the one percent highest
ambient air conditions because the resultant steam turbine back pressure, determined
thermodynamically from the cooling tower approach, condenser range, and terminal temperature
difference, was elevated to a level far in excess of the steam turbine’s originally designed safe
operating conditions based on once-through condenser cooling. Operation of a turbine so far above
the design-point back pressure would not be viable without significant levels of modification. The
energy penalties resulting from the assumption of a 40-degree air-side approach should be considered
optimistic — the penalties actually realized for such a configuration would be higher than predicted
here. To get a second, less extreme, set of model outputs, which would be more realistic for the case
of an indirect-dry tower, we also evaluated a conservative air-side approach of 20 degrees. The
rationale for this is discussed in more detail in Section 10.

For wet cooling towers, the typical commercial design is based on using an approach between the
cooling water exiting and the wet-bulb temperature of the entering air of 8 degrees plus 1 to 3 degrees
to account for possible plume recirculation. An approach of 10 degrees was used for the model runs
used for estimating both the peak and annual energy penalties. For all cooling options (once-through,
wet and dry), an 8-degrees approach was specified between the cooling water exiting and the steam
entering the condenser. This approach is sometimes referred to as the terminal temperature difference.

6.5 Ambient Air Temperatures
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Ambient air dry-bulb and wet-bulb temperatures for all five selected sites modeled under the one
percent highest ambient air conditions are from the Marley Company’s handbook (Marley 1970). Our
estimate of the summer peak performance impact in going from wet to indirect-dry cooling towers
was accomplished by evaluating the cooling scenarios at the maximum design point conditions. The
industry accepted definition for maximum design point condition in the context of cooling towers is
the dry-bulb (indirect-dry cooling towers) and wet-bulb (wet cooling towers) temperatures ( o F) that
are equaled or exceeded 1 percent of the time, on the average, during the warmest consecutive four
months. This is also the period when the demand for electricity is at its peak. In the United States,
these are the months of June through September, inclusive. By definition, the maximum design point
wet-bulb temperature that would be used to design a wet cooling tower for a steam condensing power
plant located in Philadelphia, Pennsylvania is 79 E because the ambient air wet-bulb temperature
between the months of June through September (inclusive) for that city exceeds 79 E less than one
percent of the time during that period (see Table 2).

The analysis of annual energy penalty is based on separate estimates made at monthly intervals. The
monthly dry-bulb and wet-bulb temperatures are shown in Table 3.

6.6 Ambient Water Temperature

With the exception of the Michigan/Great Lakes site, the ambient water-surface temperatures required
to evaluate once-through cooling were provided by the United States Geological Survey (USGS).
However, because the USGS does not record water-surface temperatures for the southwest corner of
Lake FErie, calendar year 1999 data supplied by the Fermi II nuclear power plant located on the lake’s
shore in the town of Newport, Michigan was used for peak summer conditions. For the
Michigan/Great Lakes site, daily average surface-water temperature data for the years 1997- 2001
from the National Oceanographic and Atmospheric Administration (NOAA) was used in the annual
energy penalty analysis. To remain consistent with the accepted definition of ambient-air maximum
design point conditions, a mean water-surface temperature was developed by taking the arithmetic
average of the 12:00 pm daily temperature recording at the specified sites over the months of June
through September for the peak summer conditions. Water temperature decreases with depth in a
water body. The ambient data are assumed to be values taken at the water surface. If a plant
withdraws water from a deeper level, that incoming water may have lower temperature than the
surface temperature used in the modeling. Monthly ambient water temperature data for each site are
shown in Table 3. The site-specific data sources are described in greater detail below:

6.6.1 Delaware River Basin (Philadelphia, Pennsylvania):

USGS Water Resources Data — Pennsylvania, Water Year 2000, Volume 1, Delaware River Basin,
Station Number 01474703, Delaware River at Fort Mifflin at Philadelphia, Pennsylvania.

6.6.2 Michigan/Great Lakes (Monroe, Michigan)

Fermi II Nuclear Power Plant

6400 N. Dixie Highway

Newport, Michigan 48166

Also see: http://coastwatch.glerl.noaa.gov/statistics
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6.6.3 Ohio River Valley (Indianapolis, Indiana)

USGS Water Resources Data — Indiana, Water Year 2000 (Provisional), Station Number 03353611,
White River at Stout Generating Station in Indianapolis, Indiana.

6.6.4 South (Atlanta, Georgia)

USGS Water Resources Data — Georgia, Water Year 2000, Station Number 02336490, Chattahoochee
River at State Route 280N, Atlanta, Georgia.

6.6.5 Southwest (Yuma, Arizona)

USGS Water Resources Data — Arizona, Water Year 2000, Station Number 09429490, Above
Imperial Dam on the Colorado River, Yuma, Arizona.

[comment continued at 316bEFR.010.103]

EPA Response

No response is required for this comment as DOE is a Federal partner in the rulemaking.
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Comment ID 316bEFR.010.103 vator oo 9.0

Author Name Carl Michael Smith Costs

Organization Dept of Energy

[comment continued from 316bEFR.010.102]
7.0 Results of Peak Season Energy Penalty Analysis
7.1 Energy Penalties

The ASPEN model was run for five locations and either two or three ranges at each site for a total of
twelve model runs. Each run calculated the energy penalty relative to once-through cooling for a wet
tower, and indirect-dry towers at approaches of 20 degrees and 40 degrees. There may be cases in
which plants already using wet towers may be asked to convert to indirect dry towers (e.g., plants in
the Southwest, none of which use once-through cooling). Further calculations estimated the energy
penalty that would be realized in going from a wet tower to an indirect-dry tower. These results are
displayed in Table 4. The detailed model output charts are included in Appendix A.

For the purpose of this report, the peak and annual average energy penalties associated with a
recirculating cooling system retrofit have been presented as the percent decrease in plant net power
output, holding fuel consumption constant, compared to the same facility operating under a once-
through cooling scenario. The reduction in plant net power output was determined by the summation
of turbine performance loss due to increased steam backpressure and the increase in plant parasitic
loads caused by the cooling tower’s induced draft fans and head pressure losses. Energy penalties at
the 1-percent highest temperature condition relative to once-through cooling systems ranged from
2.41 percent to 3.95 percent for wet towers, from 8.85 percent to 12.14 percent for indirect-dry towers
at a 20-degree approach, and 12.67 percent to 15.9 percent for indirect-dry towers at a 40-degree
approach. The larger energy penalties that were obtained from

the 40-degree approach model results versus the 20-degree approach model results would indicate that
the reduction in plant net power was driven to a greater extent by the steam turbine’s performance
loss than could be overcome by the net gain in parasitic power loss (i.e., the 40-degree approach
tower’s fans would not consume as much power as those would on the 20-degree approach tower). A
sensitivity analysis on condenser ranges, in the case of an indirect-wet cooling tower, shows that
increasing the range by 5 degrees tends to decrease the energy penalty, on average, by 0.3 percent. For
indirect-dry cooling towers with a 20-degree approach, increasing the condenser range by 5 degrees
decreases the energy penalty, on average, by 0.9 percent. Five-degree increases for the condenser
range of power plants modeled with 40- degree approach indirect-dry cooling towers decreased the
energy penalties, on average, by 1 percent. This trend would seem to indicate that the parasitic power
savings that can be had by reducing the cooling water flow rate through the condenser, effectively
increasing the condenser range, more than makes up for the minor decrease in turbine performance
due to the resultant higher backpressure. Note that the calculated energy penalties for the Southwest
location have been omitted from these ranges because there is not likely to be a once-through system
located in Yuma. Energy penalties associated with a retrofit from wet towers to indirect dry towers
ranged from 6.1 percent to 10.9 percent at a 20-degree approach, and 10.0 percent to 15.2 percent for
indirect dry towers at a 40-degree approach.
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7.2 Turbine-Back Pressure

Because turbine-back pressure is an important consideration in plant performance, calculated back
pressure values are presented in Table 5. The model runs using an approach of 20 degrees calculated a
back pressure of the condensing steam between 4.18 and 8.35 inches of mercury and for 40 degrees
calculated a back pressure between 7.03 and 13.37 inches of mercury. Steam turbines manufactured in
the United States are designed to operate at back-pressures as high as 5.5 inches of mercury.
Operation of a steam turbine at backpressures in excess of that recommended by the manufacturer
will void the warranty and may cause significant damage to the machine because of adverse
aerodynamic effects on the blades. Dry-cooling towers modeled with a 40-degree approach to ambient
dry-bulb temperature yielded turbine back pressures that would require prohibitive levels of
modification and re-tooling, resulting in even higher energy penalties than shown in this report by
virtue of load shedding. For comparison, 6 out of 12 of the dry cooling tower model runs
incorporating a 20-degree approach to ambient dry-bulb temperature produced steam-turbine-back
pressures in an acceptable, albeit borderline, range.

Table 4 - Energy Penalty Results from ASPEN Model at One Percent Highest Temperature Conditions
[see hard copy for table]

Table 5 - Turbine-Back Pressure Results from ASPEN Model at One Percent Highest Temperature
Conditions
[see hard copy for table]

8.0 Results of Annual Energy Penalty Modeling
8.1 Energy Penalties

The energy penalties were calculated on a monthly basis for each site. Monthly penalty values were
arithmetically averaged to estimate the annual energy penalty. Note that this is not exact because the
use of averaging conditions may underestimate penalties occurring during the very hot and very cold
times of the year when electricity demand is greater than the periods with more moderate
temperatures. Table 6 shows the estimated annual energy penalties for each site. The penalty
associated with retrofitting wet towers ranges between 0.8 and 1.5 percent while retrofits to dry
towers are considerably higher. For the sake of comparison, the one percent highest temperature
energy penalties, assuming a 15-degree range, are shown in parentheses.

Table 6 — Estimated Annual Energy Penalty
[see hard copy for table]

8.2 Turbine Back Pressure

None of the monthly pressure values at any of the sites exceeds the critical threshold of 5.5 inches of
mercury design point for the turbine’s safe operation for the once-through, wet cooling, or 20-degree
approach dry cooling options. Some exceptions are present primarily for the 40-degree approach dry
cooling option for the Southwest (Yuma) site. It should be noted that using temperature averaging
misses the peak summer conditions when this threshold of 5.5 inches of mercury is often exceeded for
the dry cooling options at both approach assumptions (see section 7.2).
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9.0 Results of Air Emissions Modeling

Increased air emissions of SO2, NOx, PM, Hg, and CO2 have been estimated under three scenarios
for two power pool regions. Air emissions increase as the energy penalty increases Increased air
emissions are a function of baseline operating conditions and increased fuel consumption. Increased
fuel consumption is a result of the energy penalty associated with conversion of an existing cooling
system to a closed cycle cooling system employing a cooling tower. Baseline air emissions are
contained in the NETL database for coal power plant operations.

For the three scenarios developed in this study, increasing fuel consumption at existing coal power
plants yields the largest increase in air emissions because existing systems are both less efficient at
producing power and therefore burn more coal and , on average, have less emissions control
equipment. The higher the energy penalty, the larger the fuel consumption and increase in air
emissions. In this study, the largest energy penalty is associated with conversion of a once-through
cooling system to a dry tower.

The capacity of coal power plants in the MAAC region is about one quarter of that in the SERC
region. Since the SERC region has a larger power generation capacity, the baseline air emissions are
consistently higher than that for the MAAC region.

The emission rate, expressed in mass per unit of power generation, varies with the installed control
equipment and coal properties (e.g., sulfur content). For the SERC region, the average SO2 emission
rate (14.7 Ib/MWh) is slightly lower than for the MAAC region (19.8 Ib/MWh). Even though there
are a similar percentage of SO2 controls in both regions, the SO2 emission rate is lower in the SERC
region because a lower sulfur coal is used in that region. The average sulfur content of coal in the
SERC region is 0.95 Ib/MMBtu as compared to an average sulfur content of 1.22 Ib/MMBtu for the
MAAC region.

The NOx emission rate for the MAAC region (4.27 Ib/MWh) is lower than for the SERC region (5.50
Ib/MWh). One of the principal reasons for the lower emission rate in the MAAC region is the more
frequent installation of post-combustion NOx controls.

The particulate emission rate for the MAAC and SERC region is similar, 0.291b/MWh and 0.27
Ib/MWh, respectively. The dominant particulate control device is cold-side ESPs for both regions.

The mercury emission rate for the MAAC region is 7.2 x 10 -5 Ib/MWh and is more than 70 percent
greater than in the SERC region 4.1 x 10 -5 Ib/MWh. The dominant reason for the higher mercury
emission rate in the MAAC region is the higher mercury content in the coal.

CO2 emissions are not controlled at existing coal power plants. Emission rates are primarily a
function of the efficiency of power generation while fuel properties play a minor role. The CO2
emission rates are similar for the MAAC and SERC region, 2,190 Ib/MWh and 2,200 1b/MWHh,
respectively. Increased CO2 emissions that yield no significant economic benefit to the gross
domestic product will negatively affect this Administration's carbon intensity reduction goal to
mitigate the threat of climate change associated with increased emissions of greenhouse gases. For a
given amount of power generation, fuel consumption will increase proportionally with an increase in
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energy penalty. For the three scenarios developed in this study, the energy penalty and increased fuel
consumption as a result of conversion of a power plant to a closed-cycle cooling system is lowest for
a wet cooling tower and highest for conversion to a dry cooling tower with a high range.

Annual coal consumption for existing power plants in the MAAC and SERC region is 45 million tons
and 201 million tons, respectively. For the scenario where existing coal power plants will makeup lost
power generation by increasing coal feed rate, the increase in coal consumption is equal to the energy
penalty multiplied by the baseline coal consumption for each affected facility.

If a replacement plant is used to make up lost power generation from an energy penalty, the
replacement plant will use less fuel to produce an equivalent amount of power. This is because the
replacement plants are designed to be more efficient than the existing plants. The NETL database
contains fuel consumption and associated power generation for each coal power plant. It also contains
power generation losses associated with each energy penalty scenario developed in the present study.
Replacement plant fuel consumption is calculated from lost power generation from the existing plant
and the efficiency of the replacement plant.

The baseline air emissions for the two regions modeled in this study are provided in Section 9.1 and
9.2.

9.1 - MAAC Region (Region for Delaware River Basin Site)

The baseline generating and emission conditions for the MAAC in 1998 are outlined in Table 7. The
additional emissions associated with making up electricity lost to the energy penalty under three
different generating scenarios are shown in Table 8.

Table 7 — Baseline Conditions for MAAC — 1998
[see hard copy for table]

Table 8 — Increased Annual Emissions for MAAC
[see hard copy for table]

9.2 — SERC Region (Region for Southern Site)

The baseline generating and emission conditions for the SERC in 1998 are outlined in Table 9. The
additional emissions associated with making up electricity lost to the energy penalty are shown in
Table 10.

Table 9 — Baseline Conditions for SERC — 1998
[see hard copy for table]

Table 10 — Increased Annual Emissions for SERC
[see hard copy for table]

As seen in Tables 8 and 10, the largest increase in annual emissions is for CO2. There are no controls
for carbon dioxide at power plants so emissions increase proportionally with increased fuel
consumption. If increased coal consumption is used to compensate for lost power production
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associated with an energy penalty, SO2 and NOx emission will increase. Both of these pollutants have
adverse health and welfare impacts. These pollutants contribute to acid rain formation that causes
acidification of lakes and streams and can damage trees at high elevations. Based on health concerns,
SO2 and NOx have historically been regulated under the Clean Air Act. These pollutants interact with
the atmosphere to form fine sulfate and nitrate particles. Scientific studies have identified a
relationship between elevated levels of fine particles and increased illness and premature death from
heart and lung disorders, such as asthma and bronchitis.

The range of results for increased air emissions from the three scenarios indicates that widespread
installation of wet cooling towers on coal power plants would likely stress the power industry's ability
to meet demand and regulatory requirements but would likely not impact the ability for the electric
generation sector to meet more stringent air emission caps, such as limits for NOx emissions under
the NOx State Implementation Plan (SIP) Call or for limits of SO2 and NOx emissions under the Acid
Rain Program (Title IV of the Clean Air Act Amendments of 1990). A likely scenario for mitigation
of increased emissions (with the exception of CO2 emissions) would be installation of environmental
control equipment at existing plants. The extent to which controls would be added to offset increased
emissions has not been investigated in this