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Phase Il of Clean Water Act
Section 316(b): What it means for you

For many power plants, 2004 will be a record year for regulatory scrutiny. First
came the Interstate Air Quality rules, and on the horizon next March are
new mercury regulations. At the other end of the piant, amended once-
through cooling regulations have made compliance with the Clean Water
Act even more uncertain. Confused?You're not alone. But take heart. This
article unscrambles the new Clean Water Act Phase Il rules and reviews
some of the technologies capable of meeting them.

By Doug Dixon and Kent Zammit, EPRI, and David Bailey, EPRIsolutions

istrator Michael O, Leavitt signed the

final Clean Water Act Phase [I rule. Sec-
tion 316(b). Phase II establishes the require-
ments for fish protection at cooling water intake
structures (CWIS) of Eacilities with an intake
flow of 50 million gallons per day or greater.
The final ule will go into cffect 60 days after
publication m the Federal Register. At press
time, the mule had not yet been published, but it
15 expected o be soon,

This much-anticipated regulation will
have a significant impact on the indusiry.
Plants will either have to demonstrate that
the performance of their existing fish-pro-
tection systems meets the new standards or
develop new systems whose compliance bs
based on any of five options.

What's new in Phase Il

The amended Section 316(b), which
establishes technology-based performance
levels, requires:

On February 16 of this year, EPA Admin-

® Phase I facilities to reduce fish and
shellfish impingement mortality on
intake screens by 80% 1o 95%.

B Facilities located on oceans, estuaries, the
Great Lakes, and rivers that use more than
5% of the river's mean annual flow to
reduce their entrainment of early life
stages of fish and shellfish by 60% w 9%,

Feductions ane measured against a theo-
retical baseline configuration for a cooling
waler intake, that is, an intake parallel to
the shoreline with a bar rack and three-
cighth-inch standard traveling screens, This
baseline configuration allows facilities to
obtain credit for any historical fish protec-
tion technology or approach they have
implemenied. Alternatively, reductions can
be measured against fish losses incurred
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under the current design configuration or,
as the EPA calls it, the “as built” approach.

The rule provides five compliance options
for existing facilities. Three of those options
are to demonstrate compliance with the perfor-
mance standards, submit plans for meeting the
performance standards, and submit a reguest
for a site-specific performance standard under
gither a cost-cost of cost-henefit test.

The fourth compliance option gives
plants two choices. They can demonstrate
either that their cooling water flow is com-
mensurate with closed-cycle cooling or that
the cooling water system’s maximum
through-screen design velocity is 0.5 fect
per secomd or less. By demonstrating flow
compliance, a facility will be deemed in full
compliance with the impingement perfor-
mance standard, with no further action
required. By demonstrating velocity compli-
ance, a facility will likewise be deemed in
full compliance with the impingement stan-
dard. However, if the facility also is subject
to entrainment performance standards, il
still must demonstrate its compliance with
them scparately.

The fifth compliance option gives
power plants located on riverbanks two
choices. They can either install fine-
mesh wedge-wire sereens to comply with
the impingement performance standard
or demonstrate to the MNational Pollutant
Discharge Elimination System (NPDES)
permitting authority that another fish
protection technology should be listed as
an “approved technology.™ The benefit
of this fifth compliance option is a great-
ly abbreviated information submittal,
with no requirement for baseline biologi-
cal characterization studies. At this time,
however, only fing- mesh eylindrical-
wedge wire screens are an EPA
“approved technology.”
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Doing the deal

How Phase [1 of Section 316(b) would be
implemenied was a significant area of concern
in the original Phase II proposal. Implementa-
tion will be done through the NFDES permit
application process, as described in the pro-
posed rule. However, the proposed rule was
unclear about what a facility would be
required o do if it had already submitted its
repewal application, and whether it would be
given the time needed to assemble the
required information.

The proposed rule was equally unclear
about when a plant needed to submit itx
information, study plans, and Comprehensive
Demonstration Study (CDS). The final rule
clarifies that proposals for information col-
lection, resulis of any studies, and detailed
descriptions of the compliance plan and veri-
fication studics are all components of the
CDS. The rule also clarifies that any facility
with an NPDES expiration date within four
wears of the date of the rule’s publication in
the Federal Register will have three and half
years to prepare and submit its CDS. This
schedule applies to the vast majorily of Phase
II facilities; the remaining facilities will be
covered within the next year.

Phasa [l does allow a facility to nequest an
extension of its deadline for submifting the resulis
of studies. However, there is still some concem
that resoumoes may be naderuate to enable timely
completion of the necessary activities, such as
and site-specific technology evaluation pilol stud-
ies. State environmental regulatory bodies also
may lack the resources to review and approve
study proposals and final compeehensive demon-
strafion studies in a fimely fashion.

The final rule also provides two compliance
options. The fivst allows a facility o demon-
strate that it meets the performance standard
through use of technologies andfor operatonal
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measures based on verification monitoring. The
second allows a facility to remain in compliance
even if it doesn’t meet the performance standand
by demonstrating that installed technologies
andloe operational measres were implemented
and maintained in conformance with an
approved Technology Installation and Opera-
tion Plan (TIOP). If the TIOP method is used,
fuacilitics must mike modifications to their tech-
verification monitoring until the applicable per-
formance standards are met, or develop a sike-
specific standard based on the installed tech-
nologies andfor operational measures,

Finally, Phase [I allows the use of restora-
tion measures as a compliance alternative if
a facility can demonstrate that they are more
feasible and cost-effective and will produce
a more desirable ecological benefit than
would be achieved through the use of tech-
nologies and aperational measures.

Part of the solution

EPRI participated actively in the regulatory
development process. In addition to meeting
regularly with EPA staff to discuss research
topics, its employees provided scientific infor-
mation at public moetings, conmented on the
technical aspects of the draft regulations, and
made technical contributions to the Notice of
Data Availability issued by the EPA during
the course of the Phase Il nulemaking,

Much of EPRI's 316(b) research during the
regulatory process aimed 1o provide scientifi-
cally sound data and information to address
questions and issues raised by the agency. The
research program, which was conducted wnder
the guidance of & technical advisory commit-
tee, complemented the policy work by other
industry groups such as the Edison Electric
Institute, Utility Water Act Group, Electric
Power Supply Association, National Bural
Electrical Cooperative Association, and
American Public Power Association. Togeth-
er, EPRI and others hoped to participate in
crafting a regulation that will significantly
reduce cooling water intake structune mpinge-
ment and entrainment Josses yed provide facil-
ities with compliance Rexibility.

Results of the EPRI 316(b) research
program include:

B Documenting the importance of site-speci-
ficity o the need for and type of fish-pro-
tection technology. EPRI continues to
maintain that the particulars of a plant’s
CWIS, the conditions of its cooling source,
and the design and operation of the plant
warrant site-specific determinations,

® Documenting impingement and entrain-
ment survival data.

# Determining intake velocity and flow
thresholds.
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B Providing costs of flow reduction options,
including dry and wet cooling (especially
for retrofits).

8 Updating information on the feasibility,
effecriveness, performance, and cost of
existing and emerging fish-protection
technologics.

® Investigating alternative measures that
might produce benefits comparable to
that of technology deployment.

# Providing methods 1o quantify fish-pro-
tection benefits.

Compliance flexibility

The purpose of EPRI's effort to develop
entrainment and impingement survival data
was to demonstrate to the EPA that its
asswmption of 100% fish mortality is overly
conservative, As mentioned, Phase II of Sec-
tion 316(b) requires plants 1o meet the
impingement mortality performance stan-
dard. But although it still requires planis to
do an entrainment calculation based on the
number of organisms affected, the new e
also allows plants to use a cost-benefit analy-
sis that considers entrainment survival to
determine compliance with the standsrd.

The rescarch findings that EPRI subrmitted
to the EPA also concluded that available aber-
native fish-protection technologies could sig-
mificantly redece impingement mortality and
entrainment on a site-specific basie. Moreover,
the data suggest that this approach might be
less costly and have fewer environmental dis-
advantages than a regulatory approach based
on flow reduction. This comparison was one
of EPRI's most significant coniributions in
support of a mile that would afford facilities

Questions remain

Although the signing of the final Clean
Water Act Phase 1l regulations has
addressed many of the questions and issues
raized during thi rulemaking process, the
utility industry still faces many uncertainties
as il moves into the rule’s information sub-
mittal and compliance phases.

The EPA may develop guidance for the
regulations, but the timing of such guidance
will be critical, given the short timeframe for
facilities to submit their CDS. A second
uncertainty plants face is when delegated
NPDES states will develop 316(h) regulatory
requirements under their own programs, and
what those will look like.

Yet another uncertainty is the owtcome of
expected litigation. This Febnuary, the Second
Circuit Court of Appeals upheld the legality of
the EPA’s Phase [ rule for new sources but
rejectisd thee wse of Testoration measures as a
compliance alternative. Although the court

emphasized that its rejection of such measures

ENVIRONMENTAL ﬂﬂMPlthEEi

is limited to Phase [ facilities, the EPA contin-
ues to include use of restoration in the Phase I
tule, Thus, although use of restoration remains
a compliance option for Phase 11 facilitics and
has the potential in many instances [ be mone
cost-effective and environmentally beneficial,
its legality is likely to be contested, Assuming
that any Phase 1 litigation will be decided in a
similar imeframe, plants should have suffi-
cient lead time 0 incorporate restoration nfo
their final compliance strategios,

What's next?

MNow that the final 316(b} Phase II regula-
tions have been issued, EPRI plans to focus
its 316(b) research program on helping wtili-
ties comply with them cost-eflectively.

For example, EPRI's 316(a) and (b) Fish
Protection Program will focus on providing
compliance support for its members. Many
of the tools and much of the information
developed during rulemaking are heing
restructured and incorporated into a compli-
ance support database. EPRI's Fish Protec-
tion Synthesis Report (available to members
at www epricom) provides a continuously
updated compilation of all past and present
EPRI rescarch relevant to compliance with
Clean Water Act tules. The Fish Protection
Program is also focusing on three compli-
ance support areas: research on fish protec-
tion technologies, biological monitoring and
restoration research, and 316(a) and (b) gen-
eral compliance support guidance.

As for fish protection itsellf, EPRI has
developed an extensive database on CWIS
technologies” design, application, perfor-
mance, and cosis. This information is
updated on a regular basis and used to
support new R&D programs and for direct
member inguiries. This information can be
wsed in conjunction with the Technology
Selection Guidelines developed by EPRI
te do best technology available (BTA)
analysis.

For biclogical monitoring, EPRI is now
developing multiple guidance documents
to support the planning and implementa-
tion of impingement and entrainment sam-
pling, the cstimation of equivalent adult
and production forgone losses, and the
scaling of restoration projects to offset
impingement and entrainment losses,
These documents will be invaluable in the
near term in the absence of EPA guidance.
Finally, EPRI's general compliance sup-
port R&D activities should help plant man-
agers develop site-specific standards using
cost-cost and cost-benefit tests.

EPRI is also breaking new ground by test-
ing and developing emerging fish-protection
technologies. For example, it has already
completed laboratory flume testing of
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Technology options for complying with Phase II

As you might expect, there is no silver bullet that will allow every
plant to meet the requirements of the Phase II mle for Clean Water
Act Section 316(b). The ability to use fish protection technologies,
and their performance, are subject to the design of the cooling water
intake structure, many site-specific factors, and the aquatic species
needing protection. What's more, plant cooling water comes from
sources with 3 wide variety of hvdraulic characteristics (levels, tem-
peratures, velocity, depth, and source for example) and biclogical
characteristics (such as biofouling, silt, and debris). Section 316(b)
requires the EPA to ensure that the location, design, construction,
and capacity of cooling water intake structures reflect the best tech-
fielogy available for mininizing adverse environmental impacts,
Technology options tend to fall into several general cate-
gories: physical barriers, collection and diversion systems, and
behavioral systems. Because the Phase II standards and quidance
for meeting them are pending, one can only speculate on what
technology or technologies might be approved. Following are
descriptions of two available technologies that seem up to the
task and 2 case study of a power plant that plans to use both.

Sizing up the problem

Wedge-wire screens, pioneered by Johnson Screens (now a sub-
sidiary of Houston-based Weatherford International Inc.) are pas-
sive screens that are sized to maintain the same slot velocity
across the screen, enabling aquatic life to pass through them safe-
ly (Figure 1). The screens are designed and built to meat specific
site conditions such as space available, water depth, and cooling
water intake flow volume. The technology meets both the impinge-
ment (Figure 2) and entrainment requirements of Section 316(b).

Johnson Screens also offers an air backwash system called
Hydroburst as a cost-effective solution for cleaning screens and
maintaining the cooling water system’s design intake velocity.
Another of the company’s products is Delta-Tracker, which man-
ftors the pressure differential across a passive intake system.
This systeém s designed to determine cleaning intervals and
track long-term screen performance without inspections. The
tracking system can also be used to document that the
through-flow velocity never exceeded the 0.5 feet per second
{fps) regulatory Limit.

According to Johnson Screens, its wedge-wire screens are
compliant with the intent of the new Phase II rules. The com-
pany notes that the following was published in the March 2003
Federal Register: “EPA helieves that sufficient data exist in the
record to demonstrate that all facilities that meet criteria {e.qg..
cooling water intake structure is located in a freshwater river or
stream, facility proposes to use wedge-wire screen technology
only, technology has a design intake welocity of 0.5 feet per
second (ft/s) or less, and sustained countér currents exist) and
employ this technology would meet both the impingement mor-
tality and entrainment.”

Crossing barriers
Gunderboom Inc. (Anchorage, Alaska) is known for its design and
fabrication of permeable, nonwoven laser-perforated fabric cur-

tains to be installed in bays, estuaries, and the open ocean. A typ-
ical system consists of a fabric curtain barrier suspended from a
floating boom, a bottom chain to maintain depth, anchors to
secure the system, and seals against shoreline bulkheads to com-
pletely block entering suspended solids.

Gunderboom’s Marine Life Exclusion System (MLES) main-
tains a very low approach velocity of 0.013 fps with an exclu-
sion size down to 0.4 mm. The MLES is made of two layers of
fabric divided into wertical cells. Enough filter fabric is

1. Wedge-wire screens. Surface wires with V-shaped
cross-sections produce an mwardly enlarging lot, allowing only two-
point particle contact 1o prevent wedging. Each intersaction of sur-
face wire and internal support rods 15 welded, producing a very
sirohg screen. Courtesy: Johnson Screens

2. Meets impingement requirements. A complete
wedpe-wire screen system is sized to maintain a through-flow
velocity of 0.5 feet per second to ensure that no aguatic life
impinges on the screen. Courtesy: Johnson Screens
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