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Dear Collieague:
I am pleased to be sending you the Proceedings of the
Las Vegas Conference on Water Quality Standards for the

218t Century.

With such a large number of ideas and suggestions being
raised in forums such as this along with the time it takes to
implement changes in programs, it is sometimes difficult to judge
how effective such conferences are. We believe such conferences
are valuable and directly impact our work in both water quality
criteria and standards. While we would like to be able to
implement every suggestion and every new program, that is
unrealistic. However, our programs are influenced by meetings
such as this conference.

As a result of the third conference, we’ll make some changes
in specific activities and in broad program priorities. This
results from detailed suggestions and from responses to our
Strategic Planning Survey.

You can expect to see a greatly expanded effort in the
coming year on the question of how to control metals in ambient
water. Through a continuing series of meetings, we will focus on
the scientific, technical, and policy issues, determine what near
and long term actions can be taken, and move towards either a
resolution of the issue or identify practical means for program
implementation based on available information and procedures.

The methodologies used to derive both human health and
aquatic life criteria are being reviewed and revisions suggested.
Subsequent to the conference, we have had meetings on both
methodologies. The revisions, which will be made available for
peer and public review and comment, will reflect suggestions made
at the conference.

You may also expect to see more attention to guidance,
technical training, and assistance that focuses on the
implementation of standards. This will be especially the case
as the program solidifies its scientific basis for sediment
criteria and biological criteria--areas of future priority for
gstandards develonment.
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The meeting evaluation forms were overvhelmingly favorable
on the substance and format of the conference. They also
included valuable suggestions that we will caﬁﬁidaf for the next

National Conference in fiscal year 1994.

We appreciate very much the contributions made by all the
paﬁex partxcxpan\:s at Ul' éﬁﬁtéféﬁéi, anu Dy Ule auul.eﬁéé ].n Ulc
question and answer sessions. We hope the overall experience at
the conference was satisfying and we iook forward to continuing
to work together to preserve, protect, and enhance water quality
in the United States.

”'V [ 4
Tudor T. Davies, Dlrector
Office of Science and Technology
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WELCOME

Tudor Davies

Director
Office of Science and Technology
U.S. Environmental Protection Agency

Office of Water
Washington, D.C.

Good moming, my name is Tudor Davies, Director of the Office of Science and
Technology, Office of Water, EPA. I am sure of this because it says so right here in my notes.
Apparently my staff felt I would need this reminder after a night or two on the town.

Welcome to Las Vegas and the Third National Conference on Water Quality Criteria and
Standards. We selected Las Vegas as an optional means of financing water pollution control
programs--we figured we had about as much chance at the slot machines as we had with
Congress or OMB.

We are pleased to see so many people representing all the regulated community. We
have people here today from industry, environmental groups, academia, technical consultants,
Native Americans, municipal governments, interregional organizations, other Federal agencies,
and of course, the States. This is good. Protecting the quality of water and the public health
requires all of our best efforts. As we share ideas, as we begin to understand the needs and
views of all the different people and groups involved in this great challenge, we can implement

better programs.
The question is . . . why have we asked you to come?

This is a good time to have a national discussion of the Criteria and Standards Program.
We have essentially completed meeting the statutory requirements placed on us by Congress to
adopt standards for toxic pollutants. We are on the verge of being ready with the scientific basis
for the development of sediment criteria and biological criteria. Reauthorization of the Clean
Water Act will be occupying the attention of Congress next year. A number of ideas will be
discussed. One of these ideas is to change the fundamental basis of the program to place more
specific limits or requirements on the States as to what standards they need to adopt and within
what time frame. The concepts embodied in the guidance implementing the Great Lakes Critical
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Programs Act could potentially be applied to the standards program nationally. Ideas are being
formulated on how to implement antidegradation, how to derive criteria without a full database,
concepts of developing and implementing criteria to protect wildlife Very specific requirements
are being proposed for granting variances, and for specifying uniform permit limits impacting
a single water system. Are any of these appropriate for national application?

Also, the Criteria and Standards Program continues to evolve into a much broader and
different entity than what it dealt with in the early years. It’s been a long time since our most
serious debate was whether the dissolved oxygen criterion should be 4.5 or 5. Now we are
dealing with toxic pollutants on the order of parts per quadrillion. There are new scientific
advances in the form of new types of water quality criteria. Statutory requirements have
changed--court decisions have affected the program. We understand the nature of water quality
impairments better, and you, our customers, have increased and different demands. Most
important of all, I believe, is that the public is demanding more from us in the way of protecting
and enhancing water quality.

Probably the most important reason we are glad you are here is that the States are usually
the innovators in our programs. This is true in many areas, not just in water pollution control.
We need your ideas, your suggestions, your expertise on where the program should be headed
in the upcoming years. What have you been experimenting with in criteria development or in
implementing standards? What have you leamed? What seems to have worked? What failed?
What are you doing that could be applied on a national or at least regional scale?

It is impossible for us to do everything everybody would like, and you can’t do it either.
So, what do we need to do the most? You will help us answer that question.

The focus of this year's national conference is to help us in EPA, specifically the Office
of Science and Technology, in determining how best to meet these changing demands.

My philosophy is straightforward--I want the Office of Science and Technology to do the
right things, and I want to do them the right way. Unfortunately, not everybody agrees on what
the right things are or how they should be done. But, if we have a focused effort among all of
us involved in improving water quality, we can and will overcome very difficult challenges.
Without a focused effort, we'll be lucky to make any real progress at all.

Our central goal for the conference is to solicit a broad range of perspectives on each of
the agenda topics and debate the merits of alternative approaches. If you would prefer to argue
rather than debate, that is alright, too. I hope each session will bring into sharper focus the
policy, legal, scientific, and program choices facing us. BEach of us brings a bias to this
couference based on our training and the job we now hold. For most of us, this means program
decisions seem to be clear. The problem comes when people from other disciplines and having
a different set of responsibilities get involved and mess things up. Well, I hope we mess things

2
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up a bit during our discussions. I hope we can discuss why what appears to be good policy
founders because there is not legal or scientific basis and vice versa. To the senior managers
at EPA, this is important because we rarely ever get to make a decision based on one discipline.
Policy, legal, technical, economic, scientific issues all become part of the decision making
process.

These discussions are important. They will be used in making far-reaching decisions on
what program areas will become our priorities for the coming fiscal years and where we can best
expend our limited resources. These decisions will then directly affect what we will expect from
the States in their role as the primary implementors of the Criteria and Standards Program.
What we hear at meetings such as this will also help frame EPA’s position on Clean Water Act
Reauthorization proposals.

YOUR ROLE IN THE MEETING

I mentioned earlier that you are going to help us decide what the program should do in
the future. Specifically, we are going to do this in three ways.

First, the number of formal speakers has been reduced from previous years. With the
help of the moderators, we have planned that at least half of the allotted time for each panel will
be available for audience participation. We want to hear from you folks what your ideas are.
We encourage you to actively participate. We know you have ideas and concerns. Please get
them on the table. The panel members have been directed to focus on specific aspects of the
topic to encourage debate from the audience.

Second, you will find, in your registration pachet, a priorities survey. We want you to
complete these surveys. We will combine your views with similar surveys we took at several
CntemandStanduﬂsworksbopseuherthmmmmerumothavehwbwhdpusaeba
national program priorities, bases - ' st P/
ought to be done. Rudthedlrectxonsforthlswrveymﬁllly Youwnllnotbeabletomake
everything a priority--you will have to pick and choose carefully, just as we do at EPA. As you
make your choices, think about what could result in the largest risk reduction or program
benefit. In the upcoming elections, you get to vote only once (at least that’s the way it’s done
in most places). Our survey allows you multiple votes, but you have to decide what program
areas to use them on. The results of these surveys and the discussions at this conference will
be examined along with any statutory or judicial requirements mandated for the Agency to
establish future national program priorities. Please complete and return these surveys at the
registration table by noon tomorrow.

Third, on Wednesday afternoon, there is an agenda item called "Advocates Forum.*®
This is where we at EPA, along with you in the audience, get to ask some hard questions to the

3
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advocates of various interest groups. In your registration packet, you will see a card on which
we ask you to write the question you would like to see directed to one or more of the advocacy
group representatives. We'll collate them and get as many of them on the floor as we can.
Tumabout is fair play--you get to ask the EPA senior managers anything you want on Thursday.

THE AGENDA

I want to spend a few minutes describing the agenda and some of the underlying
questions we hope to discuss over the next 3 days.

The topics selected for discussion at this conference were chosen from suggestions
offered by cities, States, and others in the regulated community. We believe they are the ones
dominating most of the current discussions on criteria and standards.

Let’s take a look at the agenda.

We've just gone through a major effort to establish criteria for toxic pollutants. What
now? We have issues of national consistency versus geographical flexibility, of the potential to
change the roles of EPA and the States. Congress seems to be moving toward being more
specific in its directives on criteria and standards. Does this help, or does this make it more
difficult for us to set risk-based priorities? Do we need fundamental changes in the act, or
should we not tamper with provisions that are at the core of the statute and have resulted in
relative success?

We will be discussing human heaith risk management and human health risk assessment.
The questions to be debated include: (1) Who should we protect? (2) What is an adequate level
of protection? (3) Is our methodology for deriving human health criteria too conservative? (4)
Should States be given more or less flexibility in risk assessment and management decisions?

What are we going to do about two of the major activities identified in previous national
meetings—the application of biological and sediment criteria? Can and should these types of
criteria be implemented? Are the resources available to implement these types of criteria? How
can they be used in a regulatory context? Is their scientific support solid enough to support
regulatory programs? Are we going to be able to set priorities for issuing sediment-based permit
limits? I expect answers to these questions in the next 5 minutes.

EPA has established a policy of independent applicability of chemical-by-chemical
criteria, whole-effluent toxicity testing, and biological measures. Does that policy make sense?
Some States flatly oppose it. Do we know enough about any of these measures to allow one to
override another? Can we establish a balance among these different tools?
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Some of our time will be spent on ecological risk assessment. Can we actually make
ecological risk assessments, and how could we implement such assessments in terms of

regulatory programs?

Forty-three million people in the United States are served by 1,200 combined sewer
systems, mostly in the northeast part of the country. There are a whole host of issues to be
considered by the Criteria and Standards Program, not the least of which are the relative risks
of wet weather events compared to other threats, and the characteristics of wet weather
discharges that pose the greatest risk to human health. In what area of the criteria-to-standards-
to-permit process should EPA focus its efforts?

While the easterners among us can debate that topic, the people from the arid west will
be talking about how to apply standards to ephemeral- and effluent-dominated streams. The
question raised by interested groups is whether some different interpretation and application of
the Clean Water Act is more appropriate for the arid west. Alternatively, is there sufficient
flexibility in the current program regulation and policies to cover such situations?

In all of these areas, an underlying question is do we need statutory or regulatory changes
to accomplish the desired objective?

As we identify the national program priorities for the coming years, I think it is important
to maintain a focus on the reality of getting things done, all the way from the basic scientific
research through setting the enforceable water quality standards, having available implementation
procedures, and being able to reflect the requirements in permits.

LOGISTICS

As the first speaker, I get the honor of making all the miscellaneous announcements
required at the beginning of a meeting. So, bere goes.

Outside this main meeting room, you will find copies of many EPA publications. We
invite you to look them over and order those you feel can be useful to you.

We also will be showing a number of videotapes on the Criteria and Standards Program
at the breaks. These tapes are available free for your use. Order forms are available.

In addition, please use your time here to meet with the EPA staff, get to know each
other, and share ideas.

If there is anything we can help you with at the meeting, please go the registration desk
and we’ll help you out.
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I want to thank AMSA for taking the time and trouble for putting together yesterday’s
field trip. It always helps to get into the field and see what the environmental problem or
challenge is.

We appreciate your being here, and I hope you will be able to say it was time well spent
at the end of the conference.

To get us started, I would like to introduce the Assistant Administrator for the Office of
Water, LaJuana Wilkcher.



Applying EPA's
Risk-Based
Approach and
Commitment to
Sound Science to
WQC/WQS
Priority Setting




WATER QUALITY STANDARDS IN THE 21st CENTURY: 7-13

EPA’S COMMITMENT TO SOUND SCIENCE AND WATER
QUALITY STANDARDS

LajJuana S. Wilcher

Assistant Administrator for Water

U.S. Environmental Protection Agency
Office of Warer

Washington, D.C.

INTRODUCTION

Good moming. It’s a pleasure to join you at the Third National Meeting on Water
Quality Standards for the 21st Century. Although it is mid-moming, this is probably pretty early
for some of you--that field trip to the effluent-dominated stream yesterday must have been pretty
exhausting. Either that, or some of you have made field trips to the casino floor. I know
you’ve just gone to assess the risks, though, in the name of science.

If you've found significant risks at the tables, you'll agree with the Greek philosopher,
Petronius, who called gaming:

. . . that direst felon of the breast

[which] Steals more than fortune from its wretched thrall,

Spreads o’er the soul the inert devouring pest

And gnaws, and rots, and taints, and ruins all. (Gaius Petronius, 66 A.D., 3,500 Good
Quotes for Speakers)

I mention that not only in sympathy to some, but also as a service to others who might
have thought of playing "hooky" from today's meetings. See how much better off you are in
here!

STATE ACHIEVEMENTS THROUGH WATER QUALITY STANDARDS

Numbers take on extra importance in Las Vegas. Today, I like the number 42. Lucky
42 is a winner because that is the number of States and territories which have
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adopted and received EPA approval for numeric criteria for toxic pollutants. These 42
jurisdictions have met the objective that Congress established in 1987,

Those of us in EPA's Office of Water know that it wasn't easy. Every one of those
States had to face challenges to get the job done in a timely manner--challenges from many
interest groups, from legislatures, and even from us at EPA. There have been challenges on the
need for criteria, challenges on their scientific bases, and challenges on the costs of adopting
them. Yet, 42 States and territories persevered, made the tough choices, and adopted clear
standards which will form the basis for sound environmental control programs for years to come.

All of that tough work has paid off. We've been cleaning up the water. The most recemt
data compiled by the States indicate that 63 percent of assessed river miles, 44 percent of
assessed lake acres, and 56 percent of estuarine square miles support their designated uses.

In the Water Quality Standards Program, there are 57 different jurisdictions working to
implement the requirements of the Clean Water Act. While all of their programs contain the
same basic elements, there are many differences.  Innovative States have taken the lead in
implementing advanced concepts such as biological critenia, and ecoregional studies and controls.
Sediment critenia have been examined for application to the Puget Sound. Multi-regional efforts
to set common standards are under way for the Chesapeake Bay, Great Lakes, and Gulf of
Mexico. In a varicty of ways, States are working to give real regulatory meaning to narrative
standards so that permits can be written to meet standards. States are trying different ways of
implementing antidegradation.  State standards serve as benchmarks for effective pollution
prevention programs.

DELAYS MAY BRING MANDATES

But not every State has adopted all the standards necessary to control toxic pollutants.
The delays from some States have made their environmental problems worse, which reflects on
all of us and keeps us from fully enjoying our successes. EPA is also behind now in
promulgating toxic pollutant criteria for those 15 jurisdictions that did not fully comply with the
congressional directive. Congress did not envision so much foot-dragging on this issue.

It is unlikely that we will see reauthorization of the Clean Water Act before this Congress
adjourns. But as the 103rd Congress takes up reauthorization next year, some members will be
absolutely ready to mandate standards, such as those which the Great Lakes Critical Programs
Act specifies, along with timetables for State and EPA action. All this year, EPA has been
urging Congress not to change a law that is largely working well. But standards are the
foundation of the Clean Water Act, and State failures to adopt them weakens our ability to
intercede with Congress.



ADVANCING SCIENCE

During this conference, we will examine the future of our water environment, new forms
of water quality standards, priorities based on risk assessment, and the continuous striving for
the strongest scientific basis possible for criteria and standards.
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upon sound science; upon our ability to measure ecosystem effectsmtheﬁeldaswellas
individuai effects in the iaboratory. The kind of good science we need is no ionger just a
scholarly convenience; it has become absolutely necessary to defend sound environmental
regulation.

Two years ago this month, EPA'smdependmtScnenceAdvnsoryBoardmwdalandmm
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better methodologies for assessing and comparing risks.

Y

EPA’s Administrator, Bill Reilly, took that recommendation to heart. Just last March,
BﬂlacoeptedthemeommendahmsofmexpenpanelwchangethewaytheAgawydoa

research and uses s¢ fic information. One of its m-mcmal recommendations ig to ensure:
. . that all relevant scientific information . . . {ii“‘liidil‘g at] from outside the
Agency, is brought into the decision-making process. (Safeguarding the Future:

Credible Science, Credible Decisions, The Expert
at EPA, March 1992)

g

1 on the Role of Science

Another imnortant panel recommendation ig that EPA ". . . improve communications

SSSSRSSeS RS eSS e SNSRI SN Ll s s o IRIIEENON

with the scientific community . . . .”

Bill Reilly is establishing a team of world-class scientists to advise him and the Agency,
and he is setting up a peer-review system. We want to be absolutely certain that the regulations
we set are grounded in scientific fact.

Good science fosters cnnd nnhlnc mhcv Think how far our science has bro _!g!;' us!
Original basic water quality cntem such as dnssolved oxygen have becom re precise, and

we are able to measure and include many morc puuuuulu in Staie standards than we could even
a few years ago. We can now recognize differences in water chemistry and the adaptability of
aquatic life, and develop criteria to apply to a specific site. State water quality standards
programs have been completely restructured, and some are already making extensive use of
biological criteria.
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CRITERIA MEASURE VALUE

The wider focus on ecosystem approaches and biological criteria is useful because
problems in natural ecosystems often serve as early warning signs of problems. When humble
species like cave crayfish and microscopic water animals begin to suffer, we know the
environment is suffering, too. We know that a damaged environment leads to human health
problems. We know also that a heaithy environment is essential to long-term economic growth.
Wild plants and animals have proven their economic value as sources of food and medicine, and
as sources of valuable domesticated species. Healthy wetlands prevent floods and treat water
pollution efficiently and with little or no cost. The list of benefits goes on and on.

Understanding the need for healthy ecosystems, the report of the Science Advisory Board
identified two of the highest environmental risks as:

° Habitat alteration and destruction, and
o Species extinction and loss of biological diversity.

To address these issues, EPA has set priorities for the development of wildlife criteria
biological criteria, and sedimentary toxics criteria.

Wildlife Criteria

EPA'’s authority to develop and set wildlife criteria is contained in section 304(a) of the
Clean Water Act. But because we lacked data, we have delayed in setting those criteria. Some
of the Barth’s finest creatures have paid the price of that delay. The Florida panther is
endangered—-threatened not only by shrinking habitat, but by mercury contamination in the food
chain. In the Great Lakes, species including bald eagles, cormorants, and other shore birds
carry PCBs and other toxic pollutants which interfere with their reproduction.

Instead of waiting for wildlife to become sick or die, EPA wants to provide States with
the tools they need to evaluate water with wildlife bealth in mind. We want to determine the
extent of the problem. We are developing a national methodology that will:

L Accommodate site-specific situations identifying chemicals of concern and species
at risk;

. Identify and evaluate the best, most scientifically sound methods for developing
wildlife criteria; and

. Incorporate proven criteria into our regulations.

10
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But we don’t want this to be a top-down effort. We want to work in all phases as partners with
scientists, the Department of the Interior, and States.

This past April, just such a group of partners convened in Charlottesville, Virginia, for
a national meeting on wildlife criteria. One approach the group discussed is the one taken in
the Great Lakes Water Quality Initiative. The findings of the conference will be published later
this year.

EPA and its partners are developing a database of all available mammalian, avian,
reptilian, and amphibian data to help us develop sound, inclusive wildlife methodologies and
criteria. The database, called Wildlife Assessment for Residues and Toxicity--WART for short--
will be incorporated into the Agency’s database of ecotoxicological information, or BCOTOX,
and will be available to all States and territories.

We hope that States will see these efforts as a foundation on which they can build strong
programs to protect wildlife from toxic pollutants.

Biological Criteria

Biological criteria present an even more difficult challenge, but they are a tantalizing
goal. More than anything else, biological criteria will make it possible to directly measure the
health of the ecosystem by measuring the structure and functions of aquatic communities. Since
resident plants and animals continually monitor environmental quality, they can help detect
spills, dumping, treatment plant malfunctions, and nonpoint source pollution, which may not be
happening when we take samples. They can also help us measure sedimentation from
stormwater runoff, and habitat alterations from dredging, filling, or channelization. Biological
criteria will make possible more holistic, integrated, and complete evaluations of water quality.

States are eager to integrate biological assessments and criteria into water quality
management programs. More than 20 States use some form of standardized biological
assessments in their waters now. Several States, including Ohio, Florida, Maine, and North
Carolina, use biological criteria in establishing aquatic life use classifications and in enforcing
water quality standards. These States have an eye on the future.

But biological assessments cannot forecast problems, and they require difficult

measurement and careful data interpretation. Biological criteria may never supplant chemical
and toxicological methods, but they will complement other surface water quality criteria.

11



Sedimentary Criteria

Even where water column levels meet criteria, toxic sediments in lakes, rivers, wetlands,
and coastal waters keep alive the potential for continued environmental degradation. Studies

show ne that human Imhl\ aomatic life and sven wildlife ame at risk from toxic sedimente.

aquatic life, and ev risk from
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States have closed water supplies and have put up seafood wamings and swimming bans where
sediments have become contaminated.

In some places where waterfowl eat fish contaminated by toxics from sediments, the

watarfawl have nenhlame l\i-nflnnn and their vonne do not devslon nmrlu Dannls whna hunt

waterfow! have problems breeding young do not develop properly. People who hunt
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food contaminated by Great Lakes sediments. That's a danger signal to us, like a dying canary
in a coal mine. We need sediment quality criteria to assess contamination and to stop it.

Various Federal agencies work with contaminated sedimeats, so we're working on a
combination solution, likely a tiered approach that would require more testing at increasing

contaminant thresholde or when toxice show suneroietic nnt_agnnuhn or additive affacte, We

show synergistic, an
havealreadyheldoneworkshop including our partners from States, otheragencles
environmental groups, indusiry, EPA Laboratory, the Science Advisory Board, contractors, and
university scientists. They have identified a model that may meet all of our needs. Later this
year, we expect to issue for public comment a criteria development methodology for endrin,
phenanthrene, fluoranthene, acenaphthene, and dieldrin. Next year, we intead to present to the
Science Advisory Board a methodology for developing sediment criteria for metal contaminants.
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HOLISTIC MANAGEMENT AND WHOLE EFFLUENT TOXICITY

Two words--complementary and holistic—point the way to our water quality standards

uture,. We see that we cannot control water nollution with chemicals nlnl_;e Studies from the

TIRELESV S WAL ETSAWE VY Mewa JFWALWSIWEE VY SSEE WESWESLSwWeRA TUPUSAW &S WhLE SePw

e AL __8 /0L . ___a L_2_ 7A%9\ _2%a_ _ o —eeio_—a B L aa__ al __ Al _a _aa_ _ _ o _ _ 2

lmuupopcrwm)muwwol)m wemuaoouuwruunmu IO(‘bm,Wﬁm
complementary, holistic tools, which we find in Whole Effluent Toxicity testing. These tests
allow us to measure the total toxic effect of an effluent through a biological test, without
identifying specific toxicants. It is the best way we have found to replicate the actual
environmental exposure of aquatic life to effluent toxicants. One EPA study shows that 89

nercent of the Whole Bffluent Toxicity teste accurataly nerM toxicity effacte. An indenendant
W‘
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analysis of several studies parallels our findings, showing 90 percent accuracy in these tests.
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Those are the kinds of results we need at a time when advancing science and economic
development keep moving environmental quality goal posts farther and farther away. As we ask
citizens to spend their tax dollars on increasingly complicated and expensive control measures,
we are responsible for ensuring that they are buying the best, most comprehensive, and cost-
effective safeguards possible. We must see that their money is speat on the highest risks first.

EPA’s Science Advisory Board has called on the Agency and the Nation to do a better
job of setting environmental risk priorities. The SAB report says:

. . . there are heavy costs involved if society fails to set environmental priorities
based on risk. If finite resources are expended on lower priority problems at the
expense of high priority risks, then society will face needlessly high risk.

EPA recognizes that we must provide more guidance to States and other Federal agencies
on high-priority risks, and we are working to do that.
CONCLUSION

It always seems to come back to risk here in Glitter City. We all want to minimize it
and not end up feeling like poor Petronius did. We in this room have a duty to minimize risk
on behalf of the Americans who trust us. Working together, using good science, we can stack
the deck in their favor. Playwright Damon Runyan once said:

It may be that the race is not always to the swift nor the battle to the strong--but

that’s the way to bet. (Damon Runyan, quoted in Friendly Advice, by Jon

Winokur)

In the race to improve environmental quality using sound science and effective controls,
EPA is betting on you.

Thank you.
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LIFE AFTER TOXICS: WHAT DIRECTION NOW?
NATIONAL CONSISTENCY VS. GEOGRAPHIC FLEXIBILITY &
THE ROLE OF RISK IN PRIORITY SETTING

William R. Diamond (Moderator)

Director

Standards & Applied Science Division
U.S. Environmental Protection Agency
Washington, D.C.

The first two speakers described the purpose of this Conference in terms of debating the
future direction, priorities and pressing issues of the water quality standards program. This initial
session focuses on two cross-cutting issues that are central to that debate:

I. What approach should be taken to water quality criteria development and water
quality standards State adoption and Federal approval--

o Emphasizing national consistency, or
. Maximizing geographic flexibility?

2. What is the appropriate role of risk in priority setting?

The provisions of the Clean Water Act strike a balance between some degree of national
consistency (i.e., national water quality criteria guidance under section 304; national policies and
regulations; and EPA oversight, review, and approval of States standards) and permissible
flexibility to adapt national guidance to local circumstances (i.e., State primacy, and site-specific
criteria). This approach worked well for the initial development and adoption of simple water
quality criteria and standards. However, recently a number of events have brought this balance
under scrutiny, and there have been calls to alter this fundamental Clean Water Act principle.
These events include the following:

o As States have adopted water quality standards for toxic pollutants, some have
questioned the disparity among States in the risk levels and exposure assumptions
relative to protection of human health. They have argued that at a minimum
there should be consistency among the States in human health risk levels.
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Others assert that advances in science allow more accurate tailoring of standards
to local and regional conditions. They claim it runs counter to good science to
establish nationally consistent water quality standards that are more stringent (and
more expensive) than is necessary to protect the ecology.

Some congressional actions, such as the Great Lakes Critical Programs Act,
indicate a preference for greater consistency in water quality standards and
implementation practices across States and water bodies.

Some recent EPA actions, such as the Watershed Initiative, are moving the
Agency toward a water body focus and greater flexibility for criteria and
standards.

Major bills pending for Clean Water Act reauthorization (e.g.. Senate 1081)
include provisions that move strongly in the direction of uniformity in water
quality criteria and standards. Proponents assert such provisions assure greater
equity among dischargers in different States and speed the cleanup of distressed
waters by avoiding the long delays that have become the norm in State adoption
of water quality standards.

Actions to address concerns about "environmental equity” could take the form of
either greater national consistency (setting criteria and standards to protect highly
exposed populations through stringent assumptions on risk levels and consumption
parameters) or increased use of site-specific standards (based on local information
on consumption patterns and highly exposed subpopulations).

The CWA has traditionally included broad program mandates that leave EPA with
flexibility to decide the specifics of implementation. However, the trend of recent amendments
has been toward greater statutory specificity. This limits the ability to set priorities based upon
risk at a time when there is increased ability to set risk-based priorities and more calls to rely
on risk-based decision-making.

These issues raise several questions for the future of the program. The fundamental ones

are obvious:

Should the water quality program be geared to greater national consistency or
increased geographical flexibility and tailoring?

Does the answer vary depending on the type of criteria (chemical-specific numenc
vs. biological vs. whole effluent vs. wildlife)?
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Should a distinction be made between standards to protect human health vs.
ecological standards?

What should be the role of risk in setting program priorities? Are risk assessment
and risk management sufficiently developed to rely upon for this type of
decision-making?

Is a statutory change necessary or desirable to address these issues? If so, what

form should it takc”

Are sufficient data available to decide these issues at this time?

Related issues can also influence decisions on this subject:

Are these issues impacted if there is a requirement to move aggressively toward

the Clean Water Act goal of zero discharge?

Should EPA alter its allocation of scientific and research resources away from
development of methodologies and criteria documents and toward assistance at the
local level to speed tailoring of criteria and implementation?
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with provisions that are at the core of the statute?

These issues require close examination and lengthy debate much more than can be
accomplished in the short time allowed us in this session. However, today’s presentations will
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diverse backgrounds in this area. Each has recently given these issues extensive consideration

mmugn a vanety of activities or forums.
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A STATE VIEW ON THE NEED FOR NATIONAL CONSISTENCY:
DISCUSSION PAPER

Lydia Taylor
Oregon Department of Environmental Quality
Portland, Oregon

The purpose of this paper is to bring up for discussion issues resulting from a lack of
consistency in EPA-approved water quality standards among States and territories, and to suggest
alternatives for consideration.

Many of the waters in the United States cross State boundaries or are, in fact, the borders
between States. When there is no national consistency on standards, it presents several
problems.

In Arkansas, a lawsuit was filed by a downriver State, Oklahoma, which felt "its" water
quality standards weren’t being met because of dischargers upriver in another State operating
under a different water quality standard (See Artansas v. Oklahoma article attached.) The
Supreme Court held that EPA has the authority to require that point sources in upstream States
not cause violation of water quality standards in downstream States. The Court declined,
however, to decide whether the Clean Water Act required EPA to do so. The unfortunate point
here is that one State has to sue another State, or EPA, expending resources, and straining
relationships in an attempt to attain approved water quality standards. The standards in
Oklahoma and Arkansas are both approved by EPA.

In many States, the environmental community holds up as "good” programs that have
stringent numeric standards, using those "good” States as examples to pressure other States to
follow suit. Industry, on the other hand, uses the States that are "reasonable” as examples to
pressure other States that have tighter standards and are therefore considered "unreasonable.”
They cite the need for a level playing field and "good” science. States are constantly played off
one against the other. The weapon of inconsistency extends to legal actions and formal
testimony in both administrative and court cases initiated by both industry and eavironmental
groups. States end up being the playing field upon which this battle is fought.

Of the States and territories, 42 have adopted numeric standards for toxics and 15 have
not. EPA’s statutory deadline to adopt these criteria for States not having standards is long past,
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and no one knows when the final rules will
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inconsistency. By reporting the status of the
quality of water under section 305(b) of the
Clean Water Act, States with standards are
disadvantaged. EPA and the media are quick
tnnmm ot where water in one State doesn’t
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States devote a great deal of money

and usually a good deal of stressful effort,
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standards. Then they are increasingly put in

the position of legally or legislatively
defending those standards, State by State.

river flowing into Oklehoms. In aa opinion emphasizing EPA’s
discretion, Justice Stevens held that the Clean Weter Act clearly
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In Oregon, we have a numeric
instream water quality standard for dioxin
(2,3,7,8-TCDD). The States that share with

Oregon the Columbia River (sec map) are
Washington, which has a narrative standard
on toxics; and Idaho (a non-delegated State)
which operates under EPA criteria. Each has bleached kraft pulp mills discharging to the
Columbia River or one of its major tributaries.

Additional details are available for the Office of General Counsel
in Washington, D C. 20460, Catherine Winer, and aleo throush
the EPA regiomal offices, perticularty the Office of Regional
Counsels.

The quantity of dioxin being discharged into the Columbia caused it to be listed in both
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EPA to develop a TMDL (Total Maximum Daily Load) for the Columbia River for dioxin,

which EPA did.

Washington was subsequently sued when it placed waste load allocation numbers in pulp

mill npﬂnm based on this TMDL and lost the anneal bacause it did not have a2 numeric standard
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discharge compliance number which in Oregon’s view will neither meet the requirements of the
TMDL nor allow the Columbia River to meet Oregon’s water quality standards for dioxin.

What should Oregon do? We don’t know. Will EPA require Washington to adopt a
numeric limit for toxics? We don’t know. What if Washington adopts a less stringent standard

for dioxin in the near futura? Will HDA annmova it? Dmhahlv
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variety of dioxin standards
across the country ranging
from 0.013 ppq to 1.2
ppq- Then what will
Oregon do about the
Columbia River? Will we
be put in the position of
jeopardizing our excellent
working relationship with
the State of Washington
over the issue. Will we be
put in the position of suing
EPA?

The lack of
consistency by EPA in
either requiring that
standards be adopted, or in approving State standards at different levels, is causing major public
policy problems.

% Blsached Kneft Pulp Il

Industries are not treated equally across the United States, and this is a valid concern on
the part of business. Individual citizens perceive that they are not protected at the same risk
level from State to State.

WHAT IS THE SOLUTION?

Standards could be developed on a regional basis, proving consistency on regional waters.
Unless a formal regional or interstate water pollution control authority is formed, the burden of
coordinating such an approach would invariably fall to EPA. It isn’t likely, with EPA’s present
staffing levels, that they should embrace such an effort. Standards might be developed under
this scheme which achieve the lowest common denominator in order to reach consensus. Since
most of the major rivers in the continental United States cross State boundaries, this approach
could leave very little to each individual State’s discretion.

Another approach might be to develop some mechanism (a trigger) that would cause a
coordinated standards development effort to occur. For example, when a river exceeds the water
quality standard of one of the States on an interstate water body, it could trigger a coordinate
effort to establish a uniform standard for that river or river basin. This would mean that
coordinated efforts wouldn’t occur until waters didn’t meet standard, contrary to a preference
for preventing water from exceeding standards. It would have the benefit of limiting such
cfforts to areas where they were really necessary.
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Uniform standards could be developed and adopted at the national level. This solution
gives States great pause. First, EPA timelines to meet statutory goals often lag far behind
expectations. States could wait a long while to see new or revised standards developed.
Second, the amount of weight given to States’ technical or scientific concerns might be
insufficient in developing standards. On the other hand, this solution would offer a reduction
in conflict between States on interstate waters. It would also move the debate between States,
industries, environmental groups, and the EPA to the national level. This would result in the
debate being resolved once, uniformly, rather than 57 times inconsisteatly. It would also relieve
pressure from State agencies who frequently face State legislatures asking questions about
whether standards are more stringent than elsewhere in the country or more stringent than the
EPA would require. It would provide a level playing field for industry across the country.

Although none of the alternatives offered is completely palatable, maintaining the current
status will become increasingly difficult and litigious. States should take a serious look at
uniform national standards being developed by EPA.



LIFE AFTER TOXICS: WHAT DIRECTION NOW?

Roger Dolan

Water Environment Federation
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consistency versus geographical flexibility and the role of risk in priority setting. My comments
wiii address these two topic arcas as they are impacted by policy on toxicity, biologicai
monitoring, and watershed management. In this context, I'll also share some ideas on pollution
prevention, nonpoint pollution, and CSOs.
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I think that the legislative/regulatory train has been chugging down a conceptual track that
may benefit from some rethought and redirection. The current conceptual track goes something
like this: For eons plant and animal life existed in a natural dynamic balance with the forces
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ingenuity produced industrial activities which have created a new deadly factor--toxicity. By
coniroiling the impact of industry, which is insinuated throughows human activity, we can bring
toxicity under control.

It is understandable that this concept would find acceptance, given the long history of
man’s accidentally generated poisons, including lead and mercury, and the 20th century advances

in the develonment of noisonous oreanic chemicals
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wnatswmng with the concepi? Weili, it scems ihat as we have deveioped more and
more precise toxicity tests aimed at identifying the concentration at which toxic effects can be
discerned in the most sensitive organism, we are discovering that toxicity is everywhere.
Samples of natural earth can’t pass the leachate toxicity tests. Pristine water samples don’t
comply with EPAs toxicity criteria. There are two possible explanations. First, maybe the
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toxicity testing protocols nced some improvement. Second, maybe our original conceptual
model, based on industrial toxins, needs some rethinking. I think both explanations are true.

I'm beginning to think we left something out of the list of natural forces that control the
balance of nature--namelyv_ penlogically and biologically nnoduced toxing. On the strenoth of
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what we are now learning, some people are concluding that one species’ mncronuumiunother
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and animals competing for an ecological niche of their own have evolved the production and use
of organic toxins that provide them with competitive advantages. Similarly, organisms have
evolved mechanisms to resist both biologically and geologically produced toxins. Under this
new understanding, the dream of a toxics-free environment begins to look quite naive.

Withombelaboringthispoint lmspectthawhenourundermudmgoftheecologyof

toxins is clearer, we will uc; 00K ai waier quuuy w;vuuvca somewhat u"l’fl'e“lal‘tly
Cbamalspeclﬁccmemshoulddnmunshmnmpomnce to be replaced by an increased
emphasis on ecological and buman bealith criteria. Of course, we will have to control real and
measurable toxicity to indigenous species introduced into the natural receiving water as a result
of buman activity. We need to adjust our thinking, however, when we apply imputed effects
to the most sensitive, often non-native, species caused by toxing that may be in nonrepresentative
chemical states.

Ideally, the water environment management objective should be the establishment of a
healthy, balanced ecosystem. The abundance, balance, and diversity of indigenous species
should be our goal. Measurements of and criteria for instream toxicity, eutrophication, toxic
tissue burden, and reproductive success might be examples of more suitable criteria that need
to be develoned. Itmnhvmslv_l!manmnlensk When develoned. these ecological criteria
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regulatory approach. To do this correctly, we also need to improve the approach we use to
estimate small risks to human populations. Such an approach would appear to provide a better
fit with the national goal of swimmable and fishable waters.

s often excaadmnlv difficult to have newer better knowledoe reflected in clnnond
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would usc the ili-advised language of thc anii-backsliding clause (0 preveni future permii
requirements from reflecting improved knowledge. Nevertheless, if we are able to change in
respoanse to new information on this subject, I expect that we will someday look on our 1992
understanding of toxicity and current regulatory approach as a good, but very primitive
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BIOLOGICAL MONITORING

I think that the role for biomonitoring as a water quality management tool should grow.
I think that biological indicators should play a primary role, both in measuring receiving water
quality and in predicting the effect of contaminant discharges. The biggest obstacle to having
this happen is complacency with the current state of the tests. They are just not good enough.

The Whole-Effluent Toxicity Test is represented as a regulatory safety net, catching the
subtle effects of synergism and antagonism among contaminants and, thus, acting as a better
predictor of the discharge’s effect on the receiving water biota. For this to be true, local species
should be used. For purposes of compliance monitoring, we will have to continue to use
synthetic dilution water. But for overall watershed planning and management, it would be good
to see protocols developed to determine the toxic effects of effluents blended with receiving
water.

The statistical procedures need to be improved to weed out erratic results due to inter-
and intra-test variability (including species variability), and by doing so, to give a higher level
of confidence in the results. The PQL Methodology can be adapted from chemical analysis to
assure a 90 percent or 95 percent confidence to the results.

Furthermore, we need better ways to learn what the lethal pollutant was that caused the
measured effect in the test organisms. The very expensive TRE/TIE can be helpful, but often
serves as no more than an educated guess. I'd like to see EPA fund a study to produce a table
of predictable histological effects that result from exposure to the 10 or 12 most probable toxins.
If we were trying to figure out what poison killed a person, we wouldn’t use a TIE procedure.
We would look at muscle/reflex reaction, skin or eye color, or other presumptive indicators,
which would be confirmed by autopsy. Often, by the time you realize you have a toxic effect,
the effluent and the sample have changed. The only thing you can turn to is an affected test

organism.

WATERSHED WATER QUALITY MANAGEMENT

The Federation has been encouraging our Federal legislators to require that future water
quality standards be determined through detailed watershed-specific plans, and that local citizens
have a say in setting priorities. At this point our feeling is that the legislators and their staffs,
as a whole, are unconvinced. The specter of a hodgepodge of standards and the possible loss
of control of the standard-setting process are understandably unsettling.

I think that their concerns are not well founded. We have actually had watershed water
quality management for years. There already is a hodgepodge of requirements for nutrient
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removal across the United States. Thmugh decentralization and distribution of authority,
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good experience in managing public processes in their Bays and Estuaries program. At least in
California (Region 9), they have done a respectable job. EPA and the States have got to retain
final authority. What we are asking for is not local control, but local involvement in deciding
wtuchlocnlwaterquahtypmblemstotacklefnstandbowmuchmbedonemtbenurterm

These same legiclators. who are not g0 sure the I“lhhl‘ shonid be brouoht in to water
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environment pnonty settmg blessed us all with public mvolvement through NEPA and its State-
level uuuoguu ““““ ““ . xnﬁe liWs (ll(l not Creaic [‘)ub'u(‘: w—“ UCIWIIOH“‘ ii "-mcy jlla uunoc‘““lauzeu‘ zed l[,
providing the opportunity for influencing public policy to the average citizen—-not just the rich
and powerful. This has, of course, made NIMBY control a major element of modem public
works management. But, at least, after the public has their say, there is a greater understanding

when the bills have to be paid.
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POLLUTION PREVENTION

Like just about everyone I know, I am a strong supporter of pollution preveation. We
have applied this approach to many substances from DDT to aghestos to mercury and lead over

the past two decades, and we need to extend it more broadly.

My principal concern with the current rhetoric on pollution prevention is that I sense that
many believe we can achieve full control of toxins through pollution prevention. I believe that
this is unrealistic. There will be very few substances that we can ban across the board, as we
did with DDT in 1972. Yet, wemstillseeingDDTlDDBoomtmionsinthewater

envimnment comparable to levels which were detected in the late 1970, We are mno somse

s weesssweewy

mhmpmvememmcoppenndludmulmgfmmmsystanoommconml However,

as fong as copper, zinc, cadmium, and icad remain in plumbing sysicins, cievaicd levels of these

metals will continue to be found in treatment plant influents. Several so-called toxic metals are
valued as minerals in the food we eat. Where do you think that stuff ends up?

mphmdﬂuentoommlonsmaynotmllybetomtomdngm in the
mg\'nng water, but chances are that the EPA chemical-specific criteria will not be met by a

great many dnschargem

This is where our current optimism over pollution prevention can be a problem. If the
chemical-specific criteria remain unchanged, evea with the maximum practical level of pollution
prevention, we will be confronted with increased treatment requirements. I have seen little
evidence of affordable treatment technology, specifically aimed at toxics removal, being developed.
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TOXICSC TREATMENT
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When we consider processes for the removal of trace metals, we turn to reverse osmosis
and lime precipitation, both of which must be questioned because of their resource demands and
residuals disposal problems.

We have to remember that toxics are toxic because of their biological reactivity. I would
iike to see researchers investigaie biological processes for the removai of toxins, preferably by
process improvements in existing plants. Biological processes already remove substantial
amounts of toxins. What will it take to remove more?

Of course, jacking up the toxics removal performance of existing plants does not touch

svdvam and acmtriltriienl minaAff tha matne srerenas Af tAvine in tha watar anuioneam
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biological processes may be used. But, I'd like to have us find the right way to develop
wetlands to ensure that after a couple of decades of accumulating toxics, we haven’t created tens
or hundreds of thousands of acres of new RCRA sites. By the way, many natural wetlands have
been receiving storm runoff for decades I wonder if anyone has ever done a comprehensive

BRI EE.

COMBINED SEWER OVERFLOWS

CSQOs are an n\nvtnmhln nart of the watarchad manacsement iscue Wa firmlv heliave
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that best professional judgment must be relied upon to develop CSO solutions to meet water
quaiity goais. National technoiogy-based controis are not oniy guaranteed not to fit ail
situations, but also will be a gigantic wet blanket to innovation and creativity. Allowing
ﬂexibility will permit some mistakes to be made, but mandating a confming national program
is likely to force a second best option on a large number of local agencies. Given that the cost

of full and immediate CSO control is unaffordable, we should be doing everything possible to

| ' Y b mnomnbion amleitl o s mlom ahaeeld hn cmcnertdic e cncecallaman 82cen cnbhadiclan shas

IWIP blllllllldw LIWI.IVG wnuuuna, illlu w¢E aisSo anuunu e pIUVlUlIIs WIIIPIHI.IIW Uinc SCncauIcs uiat
will soften the economic impact on the public. Perhaps our regulatory people should throw
some of their weight behind a program to develop a national infrastructure policy, including a
sound funding base. If we do this, and add a training program for unskilled workers, we may
have a tool to solve problems such as CSOs and to strengthen our economy at the same time.

A brief aside on nonpoint source contamination--I would be cautious of the data you will
be getting on storm and agriculturai discharges. I suspect that not enough care has gone into
sampling techniques. Take it from one who has been dealing with the problems of getting a
representative sample in wastewater for years; it is not easy. In open channel flow, it is best
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to gather the sample at a point of free fall where the bed load of sediments and the surface
accumulation are all mixed into the flow. Simply scooping a sample out of a flowing stream
won'’t give you the right answer.

RECOMMENDATIONS

1.

EPA should undertake the development of ecological criteria which can be applied
nationally and by which we can establish the biological health of the water
environment.

EPA should continue improving the methodology for setting human health
criteria.

Chemical-specific criteria should be recognized for what they are, a surrogate
indicator, and should be of value only until reliable ecological criteria are
developed. After this occurs, the Gold Book will serve to help solve water
quality puzzies but will not serve as a national standard.

Eliminate the anti-backsliding language from the Clean Water Act, EPA
regulations, and analogous State laws and regulations.

Reopen the Biomonitoring Protocols for further improvement.

o Broaden the number of permitted species, and require that indigenous
species be used.

. Develop protocols for measuring the toxicity in blends of effluent and
receiving water.

o Apply the same statistical concept used in chemical determinations to
develop the practical quantitation limits. Set the confidence limits at 90
percent or 95 percent.

. Develop information on observable symptoms of the toxic effects of a
limited number of common effluent toxins in the most common test
organisms.

The new Clean Water Act should establish a new basis for national water

environment standards. Permit requirements should be established by the
adoption of watershed plans. These plans, which would be subject to public
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involvement, would evaluate specific water quality needs and set priorities for
correction.

Continue to support the development of treatment technology for toxics, in
POTWs and industriai piants, and aiso for agricuitural and urban runoff.

Encourage innovation and the use of local discretion in the solution of CSO
problems. Maximize the exchange of knowledge between regulators and

r- T T T - T/ 777 e - T TTeT T T

professionals regarding workable solutions to stimulate further creativity.

Review the urban runoff sampling procedures to be sure that the data you are
receiving give an accurate picture of the actual water quality impacts.
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APPLICATION OF BIOMEASURES TO BASIN WATER QUALITY
STUDIES IN OREGON AND IDAHO

Robert Baumgartner
Oregon Department of Environmental Qualiry
Portand, Oregon

INTRODUCTION

The objective of the Federal Water Pollution Control Act, as amended, is to restore and
maintain the chemical, physical, and biological integrity of the Nation's water (Public Law 100-
4). Oregon’s monitoring efforts and water quality criteria have been, and are presently, centered
on the chemical measurement of water quality. An example of the success of this approach is
the Willamette River (Gleeson, 1972), where significant improvements have been made in what
was once a seriously degraded stream. There is increasing concern, however, that reliance upon
conventional pollutant standards alone may not fully protect instream beneficial uses (Karr,

1991; U.S. EPA, 1990).

An integrated approach to beneficial use protection should include biological as well
as chemical and physical measurements. Biological measures may be more sensitive to changes
in water quality and may provide a more direct indicator of beneficial use protection than
conventional parameters. The question is not so much whether to use biological measures, but
how best to utilize them.

USE OF BIGMEASURES--CASE STUDIES IN OREGON AND IDAHO

Narrative biocriteria are included in Oregon’s water quality standards but are not widely
used for enforcement purposes. The principal use of biomeasures in Oregon has been as
background information and as supportive evidence of water quality conditions. Biological
measurements are also being used as tools to aid in developing pollution control strategies and
in monitoring the effectiveness of those strategies.

The following case studies discuss Oregon's use of biological indicators in pollution
control efforts on the Grande Ronde River and the Willamette River, and Idaho's plans for the
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Upper South Fork of the Salmon River. In all three cases, Total Maximum Daily Loads
(TMDLs) are required for the water quality limited streams; the TMDL studies provide the basis
for the pollution control strategies.

The Salmon River TMDL provides an example of a phased approach to the use of
biocriteria in setting regulatory goals. Oregon is using a similar phased approach to help define
water quality management objectives for streams in the State. The phased approach allows goals
and cntena to be set and reviewed as information is developed; biological trends can be used
as a frame of reference for evaluating biocriteria and determining the effectiveness of Best
Management Practices.

Case Study: Grande Ronde River, Oregon

Background: The Grande Ronde River in northeastern Oregon has been identified as
water quality limited due to violations of the pH standard resulting from periphyton growth;
suspected sources include municipal and industrial discharges. The key problem, however, is
a decline in the population of Spring Chinook salmon over the past several decades (Figure 1).
Historical retumns, or escapement, of Spring Chinook to the upper Grande Ronde River have
been variously estimated at greater than 12,200 (Anderson et al., 1992) and at approximately
20,000 (State Water Resources Board, 1960). Spring Chinook salmon adult populations have
dropped to an estimated 24 fish in 1991 (Boehne, 1991). This decline has been attributed to
passage problems at Columbia and Snake River dams (Anderson et al., 1992); however, habitat
and water quality degradation also reduce the fisheries potential of the Grande Ronde.

Although preliminary point source biomonitoring data from the summer of 1992 indicate
that point source discharges are degrading water quality in the Grande Ronde, the impacts on
fisheries are more directly related to nonpoint source activities. Several agencies have
recognized that temperature problems and habitat degradation are critical factors contributing to
impacts on beneficial uses: The State Water Resources Board (1960) noted concerns that poor
land-use management was degrading the fisheries resource; several agencies have documented
severe impairment of water quality due to sedimentation and thermal problems (Anderson et al.,
1992); and riparian habitat is in a moderate to severely degraded state throughout the watershed
(Oregon Department of Environmental Quality, 1988). In the Grande Ronde, these problems
have not been, and likely could not be, resolved using a conventional point-source pollution
reduction effort. Nonpoint sources must be addressed to reduce the impacts on fisheries
resources.

Efforts to improve water quality and fisheries habitat in the Grande Ronde will affect

both public and private lands. A local steering committee has been established and partially
funded by the State to coordinate the efforts in the Grande Ronde. Effective coordinating efforts
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between agencies and cooperative landowners will be important for implementing voluntary
compliance efforts.

Current Studies: The U.S. Forest Service and the Oregon Department of Environmental
Quality (DBQ), along with several other agencies, are currently involved in water quality
monitoring efforts in the Grande Ronde. DEQ’s efforts focus on several areas:

° Collecting synoptic data for water chemistry and continuously monitoring for
river flow and temperature; the data will be used to support conventional water

quality models.

o Conducting intensive diumnal studies on selected reaches to measure in situ levels
of periphyton production and diumal changes in pH, dissolved oxygen,
temperature, and nutrients.

° Biomonitoring for abundance of periphyton, macroinvertcbrates, and fish at
selected locations.

° Long-term monitoring of macroinvertebrates and fish at selected locations prior
to, during, and after implementation of Best Management Practices (BMPs).
Monitored BMPs on private lands are implemented through voluntary efforts
partially supported by a grant from EPA.

Strategy: The strategy for the Grande Ronde River Basin TMDL is to integrate
information on water quality parameters with indices of biological integrity. Information on the
life history of the Spring Chinook, their occurrence in the basin, and their thermal requirements
will be used to help establish water quality goals. Methods and strategies for attaining criteria,
such as riparian protection or minimum stream flows, will be based upon data developed
specifically for the basin. The effectiveness of management strategies will be evaluated using
both conveational and biological measures. Ultimately, effectiveness will be determined by the
response of the fisheries resource.

Case Study: Willamette River, Oregon
Background: The Willamette River provides an example of significant improvement in
water quality resulting from pollution control efforts focused on conventional parameters.
However, limited biological data indicate that impacts to beneficial uses may be occurring that
are not apparent through monitoring of conventional pollutants.

The Willamette River in western Oregon receives wastewater from a large percentage
of the State’s population. For nearly half a century, the Willamette River experienced severe
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oxygen depletion resulting from large loads of organically rich municipal and industrial
wastewater (Hines et al., 1977). In 1945, Dimmick and Merryfield noted that pollution had
caused decreases in productivity in portions of the river, and tributaries were seriously degraded
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percent of saturation. By the 1970s, the Willamette was recognized as the largest river with

restored water quality (Huff and Klingeman, 1976).

Although dramatic improvements in water quality in the Willamette River have been

achieved thmlah the use of conventional monitorine. biolooical measurements have shown that
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waterquahtydegnchnonnsstﬂlocwmngmtherhmeueBasm Hughes and Gammon
(1987) conducted a survey in 1983 to evaluaie the effects of improved water quality on
hngnmdxmlchang&mﬁshuaembhgesmthemmandhmeueRwumdmwﬂuaeuw
useﬁnlnusoftwomdlcesofﬁshassunblages The report concluded that there has been marked

improvement in fish communities since 1945; fish assemblages showed a gradual and expected

o T T haeninddana &~ T - TTE--T-T

dechnefromtheuppertothelowunvu, wnthonlysmallchangesnurmajorpomtmmesof

[N | IR P o 2 Tha acnaluvale actad o 2ea B2l Sl f Lo .1
puvauuuv \l‘lslllﬁ L. l’ a1 uuuyam IR a Wuww 1) u‘ HWIVUIINAG IIRFCA Ul U RAal

integrity at two locations (river kilometers 232 and 93), indicating a lower quality biological
community. The marked increase in disease and morphological anomalies and the marked
decrease in biomass at kilometers 35 and 77 (Figure 2.2) suggested increased levels of sublethal

stress (Hughes and Gammon, 1987). A study conducted for DBQ (Curtis et al., 1991) found
that indicatore of biological gtreee (RROD and Mmhmp P-450 1A1) were ch-nnalv inducad
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Current Study: Monitoring was initiated in the summer of 1992 for DEQ’s current study
of the mainstem Willamette River. The study is a multiyear, cooperative effort that will be
integrated with an upcoming U.S. Geological Survey (USGS) basin study.
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The study calls for data collection to support a conventional water quality model, limited
data collection to support a screening model for toxics, and collection of biological and
ecological data. Biological monitoring provides a direct measurement of the resources which
the pollution control strategies are attempting to protect, and should provide insight as to
whether current strategies are working.

The biological monitoring plan incorporates evaluation of several indices of the biological
community, inciuding abundance and diversity of periphyton algae; fish-community heaith (IBI);
fish health assessments; invertebrate abundance and diversity; and juvenile-fish skeletal
abnormalities at selected locations. Inselectmgaiws it was assumed that different biological
communities wonld acounv snecific areae in the river hased on the nredominant physical habitat
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of a given reach, and that the communities would respond to different "stressors,” such as
pollution sources, within these reaches. A single biomonitoring effort will be conducted
coincident with a conventional synoptic survey. Although the data will reflect seasonal and long-
term variation, it should provide an overview of the ecological health of the mainstem.

The relative costs of the conventional and biological monitoring efforts for the Willamette
mainstem are summarized in Table 1. However, conventional and biological costs may not be
directly comparable because they provide different types of information, and each has different
advantages:

° Although synoptic data for both biomeasures and conventional parameters can be
thought of as "snapshots,” biological indicators provide a more integrated picture
over time and may be more sensitive.

. Data generated through biological and ecological monitoring are of less certain
utility than the conventional pollutant data collected for model calibration, but

many of the pollution problems associated with the conventional pollutants have
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already been addressed.

. The biological data will provide a measure of the effectiveness of existing
pollution control strategies which were previously developed using conventional
monitoring.

. Biomonitoring data will also provide guidance for directing future efforts in the
basin, particularly as programs shift to address toxics and nonpoint source
pollution.

Case Study: South Fork of the Salmon River, Idaho

Background: The South Fork of the Salmon River in central Idaho provides an example
of the use of biological criteria in the stream recovery (TMDL) process (U.S. EPA, 1992). The
TMDL identifies fine sedimeants as the pollutant of concern and salmonid spawning as the related
beneficial use. Highly erodible sediments are washed into the river and its tributaries from
nonpoint sources; the sediments have contributed to the degradation of spawning and rearing
habitat for Chinook salmon and Steelhead trout, whose numbers have declined in recent years.
The TMDL establishes goals, monitoring requirements, and review schedules. Uncertainty in
predictions of the effectiveness of nonpoint source controls and biological criteria is addressed
through phased implementation.

TMDL Assessment: TMDL provisions and a water quality assessment were developed
jointly by the U.S. Forest Service, EPA, and the State of Idaho. With the aid of computer
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models, it was estimated that 85 percent of the sediment yield from the drainage basin was due
to naturai causes and i5 percent was due to anthropogenic causes. A goai of Z5 percent
reduction in the sediment loads from anthropogenic causes was established, along with plans for
road reconstruction and related sediment-yield reduction projects.
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established to implement controls, evaluate effectiveness, and monitor trends. If Chinook and
Stecihead spawning capability does not increase, additional sediment recovery projects will be
required and the attainability of the criteria will be reviewed. This phased approach is being
used because of the difficulties in addressing nonpoint source pollution problems.
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As the emphasis of water quality programs shifts from point source control and
conventional pollutants toward nonpoint source problems and nonconventional pollutants, the
complexity and diversity of dilemmas facing resource managers will grow, along with demands

for increacad monitorine of nonconventional mllnf.ntc It will he increacinelv imnortant that
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not applicable to all pollution problems. It appears, however, that an integrated approach which
utilizes both conventional (chemical and physical) and biological measures may prove to be an

effective tool for assessing and correcting many water quality problems.

While the inherent deores of uncertaintv that axiete with hinlogical measuree and with
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the types of assessments in which they are used, such as for toxics and for nonpoint sources,
must be recognized, so must their vaive. Bioindicators and biocriteria can be used: o indicate
where changes in water quality are occurring that might not be evident from conventional
measurements alone; to evaluate the combined effects of numerous chemical and physical
pollutants over time; to directly monitor impacts on beneficial uses; as a reference for
establishing objectives; and as a reference for evaluating the effectiveness of pollution control
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generaied is a pariicularly useful approach for appiication of biocriteria in a reguiaiory setiing.

Additional research is warranted for a better understanding of biological measures.
Bqually important is the need to link biological measures to resource management strategies and
totbepmtectionofbeneﬁchlum The coordinated efforts of the various Federal and State
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Bureau of Land Management, will be necessary for establishing and achieving biological criteria.
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CONCLUSION

In conclusion, additional research on the use of biological indicators should be a high
priority for both State and Federal agencies. In conjunction with conventional pollutant
measurements, the use of bioindicators should provide a useful tool for protecting beneficial
uses. Oregon plans to continue to integrate the use of bioindicators and biocriteria into its

establishad program for water mmhfv nrntnnhnn

Pavpssasss

REFERENCES

Anderson, J.W_, and Upper Grande Ronde River Technical Work Group. 1992. Upper Grande
Ronde River anadromous fish habitat protection, restoration and monitoring plan, Wallowa-

2meal W s

Whitman National Forest.

Bengtsson, B.E. 1988. Effects of pulp mill effluent on skeletel parameters in fish--A progress
report. Wat. Sci. Tech. 20:87-94.

Roehne, P, 1991, Personal communication. Wallowa-Whitman National Forest,

As s As & wEwases wesssa - esweTes W RS & vV smasws vy

______ RPN ___ _ P, e A . IMI g L TR P |

Curtis, L.R., M.L. Deinzer, D.E. Williams, and O.R. Hedstrom. 1991. Toxicity and

longitudinal dxstnbutnon of persistent organochlorines in the Willamette River. Oregon
Department of Bnvironmental Quality, Portland, Oregon.

Dimmick, R.E. and F. Merryfeild. 1945. The fishes of the Willamette River system in relation

to mﬂuﬁgﬁ Bngineering Exneriment Station, Oregon State College, Bulletin Series No. 20

A SSEV VS ALSf AATelS VA SEALWEAY W SABLEW A NS R WEVEE W s % AV, dwwre

N

_ _ ___ __ N wny 1 £

Gieeson, G.W. 1972. The return of a river: The Willameite River, Oregon. Water Resources
Research Institute, Oregon State University, No. 13.

Goede, R.W. 1988. Fish health/condition assessment procedures. Utah Division of Wildlife
Resources, Fisheries Experimental Station. Logan, Utah. 28 pp.

Hines, W.G., S.W. McKenzie, D.A. Rickert, and F.A. Rindella. 1977. Dissolved-oxygen

A a0 sRriee_ __

regimen of the Willameite River, Oregon, under conditions of basinwide secondary treatment.
U.S. Geological Survey Circular No. 715-1.

Hughes, R.M. and J.R. Gammon. 1987. Longitudinal changes in fish assemblages and water
quality in the Willamette River, Oregon. Trans. Am. Fish. Soc. 116:196-209.



R. BAUMGARTNER

Huff, B.S. and P.C. Klingeman. 1976. Restoring the Willamette River: Cost and impacts of
water quality controi. J. Wat. Poil. Controi Fed. 48:2410-2415.

Karr, J.R. 1991. Biological integrity: A long neglected aspect of water resource management.
Ecol. Applic. 1(1).

noen 1001 Neoamne Tienewoeent ~AF Dacvieccocontal Meoalite. Nosamrem smocesrmiond sseeone
AIENG « 877k, Ulqw mm‘ Ui aaivil w’- Ulvsuu l"llw.lu SURBIVA

monitoring protocols and stream bioassessment field manual for macroinvertebrates and habitat
assessment. Draft report.

Oregon Department of Environmental Quality. 1988. Water quality status assessment of

nonpoint sources of water pollution. Portland, Oregon.

- % - - T T T 7T R DR i — Al

Dashlin T am: 1NN 4 1007 - ws sanlage, o~
EFUULIN AW 1VUVU™™. 170/. 11N Al ““W A A NIITVRRAS Uy U TY Gld \JURLItY WA U

State Water Resources Board. 1960. State of Oregon. Grande Ronde River Basin.

U.S. EPA, 1990. U.S. Environmental Protection Agency, Office of Water Regulations and
Standards. Biological criteria: National program guidance for surface waters. Washington,

il Diaiieiding | iad - nAaall - heand

DC: U.S. EPA.

U.S. EPA. 1992. U.S. Environmental Protection Agency, Office of Water. TMDL case

studies: South Fork of the Salmon River, Idaho. Draft Report. Washington DC: U.S. EPA.



WATER QUALITY STANDARDS IN THE 21st CENTURY: 3343

Table 1. Bstimated Monitoring Costs for Data Collection and Laboratory Analysis:
Willamette River Synoptic Surveys, 1992

Monitoriog Catcgory | #

CONVENTIONAL QUALITY AND LOADS

Ambient--Consultants 14 | $38,000 | Grab with selected diumal parameters
(DO, temperature, pH)

Ambient--DEQ 10 | § 3,000 Grab

10 | $10,000 | Multiple grab samples throughout
diurnal sampling period

Synoptic data set for conventional
water quality model

BIOLOGICAL MEASURES

33 | $46,500 | Kick-net and sediment samples keyed
to lowest practical taxonomic level
(DEQ, 1992)

Fish Community Electroshocking, identified to species,
length-weight, and external anomalies.

Fish Health External anomalies, internal organs,
and blood samples (Goede 1988)

Skeletal Abnormalities Seining to capture juveniles, fixed and
(Bengtsson 1988) stained, observations made on skeletal
condition

Periphyton Abundance and diversity as keyed to
Abundance/Diversity lowest practical taxonomic level

Periphyton Productivity In-situ and laboratory respirometer
used to determine dissolved oxygen
production

Total: $54,500 Synoptic data set describing community
health
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Figure 1

Spring Chinook Escapement
Upper Grande Ronde River, OR.
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Figure 2.1
Quality of Willamette Fish Assemblages
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CONCERNS FROM THE PERSPECTIVE OF THE REGULATED
COMMUNITY

Warren C. Harper

U.S. Department of Agriculture
Forest Service

Washington, D.C.

Measurements of biological parameters hold some promise for evaluating the effects of
various land management activities on water quality and identified beneficial uses of water. It
cannot be assumed, however, that such measurements will provide all the answers necessary for
development of effective land management programs, or the information necessary for an
enforceable control program needed by regulatory agencies. In developing management
programs to reduce sediment production from land management practices, it is important to
consider changes in the physical characteristics of stream channels and stream systems. Such
measurements are practical as a field-applied technology, will provide information relative to
changes over temporal and spatial scales, and can assist in cumulative effect analyses.
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SLIDE PRESENTATION

Evan Hornig

U.S. Environmental Protection Agency
Region 6

Dallas, Texas

In lieu of a paper, the slide presentation is as follows:

é Slide Presentation

Slide 1
y )
Bioassessments
Time and Cost Considerations

» Conducting Biosurveys

» Using Bioassessments

» Biocriteria Development
SN 2 N
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CSOs/WET WEATHER: ARE TODAY’S WQC RELEVANT?

Richard Kuhlman (Moderator)

U.S. Environmental Protection Agency
Office of Wustewater Enforcement and Compliance
‘ushingron, D.C.

BACKGROUND

Approximately 1,200 combined sewer systems in the United States serve a population of
43 million. Almost 85 percent of the systems are located in 11 States in the Northeast and Great
Lakes (Maine, Massachusetts, Vermont, New Jersey, New York, Pennsylvania, West Virginia,
Illinois, Indiana, Michigan, and Ohio). Such systems are prevalent in smaller communities--
approximately 62 percent of combined sewer systems serve 10,000 people or fewer. Only 7
percent of the systems serve populations greater than 100,000, but these systems account for 70
percent of the people served by combined sewers.

Combined sewer overflows (CSOs) consist of untreated mixtures of sanitary sewage,
industrial wastewater, and stormwater runoff. CSO discharges may contain high levels of
suspended solids, bacteria, heavy metals, floatables, nutrients, oxygen-demanding organic
compounds, oil and grease, and other pollutants. Discharges of these pollutants in high volumes
over a short time can cause exceedances of applicable State numeric and narrative water quality
standards. Such exceedances may pose risks to human health, threaten aquatic life and their
habitat, and impair the use and enjoyment of receiving waters. Stormwater and urban runoff
can cause similar problems. In the 1990 National Water Quality Inventory, States identified
urban runoff, stormwater runoff, and CSOs as the sources of impairment, where the sources
were identified, for 13 percent of the river miles, 31 percent of lake acres, 14 percent of the
Great Lakes shore miles, 38 percent of estuarine square miles, and 40 percent of ocean shore
miles.

PROGRAM STATUS
On August 10, 1989, EPA issued the National Combined Sewer Overflow Strategy. The

strategy reaffirmed that CSOs are point sources subject to National Pollutant Discharge
Elimination System (NPDES) permit requirements, including both technology- and water quality-
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based requirements of the Clean Water Act (CWA). The strategy recommended that all CSOs
be identified and categories developed according to their status of compliance with the
technology- and water quality-based requirements of the CWA. The strategy requested that
States develop a statewide permitting strategy by January 15, 1990, for the development and
implementation of measures to reduce pollutant discharges from CSOs.

In August 1991, the Office of Water (OW) initiated an Expedited Plan to accelerate the
implementation of the strategy. OW established work groups to:

. Evaluate how States can use their water quality standards development and
implementation procedures to prepare permits for CSOs that meet water quality
standards (standards-to-permits); and

o Develop permitting and enforcement policies to expedite compliance with the
1989 National Strategy and CWA.

STANDARDS-TO-PERMITS REVIEW

The Office of Science and Technology (OST), in the Office of Water, is leading the
effort to examine the appropriateness of the decision factors and assumptions used in the water
quality criteria development, water quality standards adoption, waste load allocation, and
permitting processes for wet weather discharges. The effort is intended to examine the
contention that existing water quality criteria and standards development and implementation
processes need to be modified to more accurately reflect the characteristics and environmental
concerns of wet weather events. Where presently used assumptions are appropriate for wet
weather discharges, their scientific defensibility will be affirmed. Where presently used
assumptions are not appropriate, or where additional guidance is needed, recommendations will
be made to enhance the applicability of the standards-to-permits processes to wet weather events.

Analysis
We are analyzing the following:
. The relative risks urban wet weather events pose to human health and the
environment compared to other discharges to surface waters and the relative nisk

among categories of urban wet weather events--CSOs, urban runoff, stormwater
discharges.
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The characteristics of wet weather discharges that pose the greatest risk to human
health and aquatic life, e.g., toxic chemicals, floatables/solids, dissolved oxygen
sags, physical flow.

The chemical, physical, hydrologic, and biological characteristics of wet weather
events that affect the assumptions used in the water quality criteria development,
water quality standards adoption, total maximum daily load/waste load allocation,
and permitting processes.

Some of the decision factors within the standards-to-permit processes under examination
include the following:

Use of fecal coliform, Escherichia coli, or enterococci as indicator organisms for
criteria;

Procedure to correlate the bicavailable or toxic portion of a metal to the
measurable portion;

Refinement of uses, designation of seasonal/partial uses;

Variances for water bodies impacted by CSOs;

Modeling approaches to determine pollutant loading rates for CSOs;
The TMDL allocation to point and nonpoint sources;

Probability bases for permit limits; and

Compliance schedules.

PERMITTING AND ENFORCEMENT POLICIES

The Office of Wastewater Enforcement and Compliance (OWEC) is coordinating the
overall CSO effort, including leading the development of permitting and enforcement policies
to expedite compliance with the 1989 National Strategy and the CWA.
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Permitting Policy

Current activities in developing the permitting policy include negotiating with
representatives from 14 organizations to develop a consensus on how to establish NPDES permit
requirements for sewer systems with CSOs.

Negotiated Policy Dialogue Work Group Members inciude the following:

Eavironmental Protection Agency;

Management Advisory Group;

CSO Partnership;

Association of State & Interstate Water Pollution Control Administrators;
Water Environment Federation;

National League of Cities;

American Public Works Association;

Natural Resources Defense Council;

Sewage Treatment Out of the Park (Atlanta, Georgia);

Environmental Defense Fund;

Center for Marine Conservation;

Lower James River Association (Richmond, Virginia);

Association of Metropolitan Sewerage Agencies; and

National Association of Flood and Stormwater Management Agencies.

Objective of the Work Group is as follows:

Develop consensus on a consistent set of criteria with an adequate degree of
specificity to be used in determining long-term CSO control programs
implemented through NPDES permits.

Work Group discussions include having CSO communities:

Examine complete rainfall record, and monitor and characterize response of the
sewerage system to a range of events and the impacts on receiving waters and

their designated uses;

Identify national targets for limiting the number of overflows or establishing
percentages of overflows to be captured by volume or pollutant mass;

Demonstrate compliance with water quality standards and protection of existing
and potential uses, including monitoring requirements;

Prohibit overflows into sensitive use areas;
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. Develop implementation procedures that allow limited exceedances of numeric
WQC as long as existing and designated uses are protected; and

o Provide communities time to plan, design, and implement solutions, including
phasing and consideration of previous efforts to comply, and financial conditions.

EPA is currently developing a consolidated framework which, in EPA’s opinion,
represents the concerns/opinions expressed by the work group. The framework will be used to
further negotiate the outstanding issues pertaining to establishment of a consistent set of criteria
for developing CSO permit requirements. The final work group meeting is scheduled for
September 8-9, 1992.

Enforcement Policy
Current activities in developing the enforcement policy include the following:

. Requirement that all communities not in compliance with appropriate permit
requirements be placed on enforceable schedules;

. Establishment of compliance dates;

° Use of enforcement tools, administrative orders for schedules within compliance
dates, and civil referrals for extended schedules; and

. Use of penalties if schedules are not complied with.

Development of the enforcement policy will be coordinated with the permitting policy
to ensure efficient implementation of the CSO program.
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COMBINED SEWER OVERFLOW CONTROLS: THE MICHIGAN
APPROACH

Paul D. Zugger

Michigan Departmens of Natural Resources
Surface Water Quality Division

Lansing, Michigan

Under Michigan Act 245 of 1929, as amended, the Water Resources Commission Act,
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showing of damage or injury, or exceedance of water quality standards, is not necessary. The
very act of discharging raw sewage is a violation of Act 245. Michigan’s CSO program is based
on this premise.

In 1986, Michigan’s Water Quality Standards were awarded to protect waters for total

body contact (bathmg) recreation. The dlscharge of raw sewerage through combined sewer
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have been requiring CSO communities to address CSOs through a phased approach. Phase I
requires the current system to be properiy operated and maintained (no dry weather bypasses,
maximize in-system storage, monitoring, etc.). Phase I also requires communities to develop
a final combined sewer overflow control program, including an implementation plan, which will
result in the elimination or adequate treatment of combined sewer discharges containing raw
sewage, to comply with water quahty standards at times of discharge. The control program shall
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progress feasible, taking into account site-specific economic and technical constraints. The
permittee shall actively invoive the affected public in the development of the program and
document the steps taken in this regard. The control program shall be submitted to the
appropriate District Office of the Michigan Department of Natural Resources by a date
established in the permit. The approved control program, including the milestone dates for

T T TEE

completion, is subsequently adopted into the permit thmugh permit modification or at reissuance.

The first permits issued with language requiring final CSO control programs to provide
adequate treatment were contested by the permittees on the grounds that the requirements were
too vague. In response to that concern, the Agency defined a level of treatment which the
Agency would accept as meeting the permit requirements for adequate treatment. This approach
established a "default” definition for adequate treatment, that is, a level of control which the
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State would accept, but which is not binding. This, or other demonstrated adequate treatment,
would satisfy the statutory prohibition against raw sewage discharge.

If a permittee prefers the permit not contain the default definition of adequate treatment,
it is not included. Otherwise, the permit would contain the following language:

The following would constitute adequate treatment of combined sewage discharges
to meet water quality standards at times of discharge:

- reteation for transportation and treatment at the wastewater treatment plant, of
combined sewage flows generated during storms up to the one-year, one-hour
storm;

- primary treatment of combined sewage flows generated during storms up to the
10-year, one-hour storm (30 minutes detention or equivalent for settling,
skimming and disinfection), and

- treatment of combined sewage flows generated in storms in excess of the 10-year,
one-hour storm to the extent possible with facilities designed for lesser flows.

These rainfall events were selected because there was some experience with them and
they had been historically applied with reasonably good results. The one-year/one-hour storm
had been used as a retention basin design criterion for wet weather retention facilities in the
1970s. The 10-year/one-hour criterion was selected because it was often used as the design
carrying capacity criterion for separate storm sewers and therefore would reflect the maximum
flows that will be delivered to a storage/treatment facility.

The 30-minute detention for settling, skimming, and disinfection is a professional
judgment value which Agency staff engineers believe would provide sufficient solids removal
to allow effective disinfection without excessive chlorine dosage and also would assure removal
of floating and settleable solids.

A key assumption in the Michigan approach is that the Industrial Pretreatment Program
would be the vehicle to address nondomestic pollutants that may impact the receiving stream.
These pollutants are to be addressed through a monitoring program to identify significant
industrial inputs to the sewer upstream of combined sewer overflows and to assess their impact.
Potential water quality violations would be addressed through subsequent imposition of industrial
pretreatment requirements at the source.

Since 1987, Michigan has been reissuing combined sewer overflow permits based on the

above approach. To date, 64 of the 75 combined sewer overflow communities in Michigan have
updated permits. The approach allows permit requirements to be tailored to specific situations,
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and a range of combined sewer overflow control programs is being pursued. A number of
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communities had already initiated the corrective pmgrams In those situations, the permit would
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achieve water quality standards. For communities that are not so far along, any feasible short-
range improvements would be required while the community develops and implements its long-
range program.
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overflow problems. Since separation eliminates raw sewage discharges, it is an acceptable
approach under the Michigan siraiegy. There are some good arguments io separaic sewers. The
most obvious is that the sewage and industrial wastes carried by sanitary sewers are completely
removed from the storm water flows and delivered to the wastewater treatment plant for full
treatment prior to discharge. Even during major storm events, no sewage is discharged to the

receiving stream. The program is relanvely sunple in concept and not subject to subsequent
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the future certain and final.

However, there are some serious drawbacks to sewer separation that are often not fully
appneciated The separate storm water discharges can represent a significant pollutant load.
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Runoff Program (NURP) study conducted between 1978 and 1984 found the pollutant loadings
from separate storm sewers to be very significant. A community may find that it has spent
millions of dollars to separate its sewers, yet the receiving stream remains heavily impacted by
wet weather discharges to the point where valuable beneficial uses are still prohibited.
Accidental spills previously caught and treated through a combined sewer system now would

flow to separate storm sewers and would be dlscharged directly untreated to the receiving

walciway.

Separate storm water discharges must be addressed under the 1987 Amendments to the
Clean Water Act. Although small communities were exempted until 1992 (and it is likely that
date will be extended), all municipalities will probably have to eventually deal with separate

storm water discharges through the NPDES permit program. Hopefully, end-of-pipe treatment

will not be needed in most cases, but it certainly is a major "unknown" that municipalities face,
if they choose to separate their sewers.

Separate storm sewers are also vulnerable to illegal discharges. If a community builds

new samtarv sewers and leaves the exlmno combined cewers to serve ag¢ the separate storm

sewer system great care must be taken to assure all non-storm water inputs are removed from
the old combined sewer. Car washes, floor drains, industrial yard drainage, eic., pn:vmumy

discharged to combined sewers, must be rerouted to the new sanitary sewers. Thls is difficult
to accomplish.
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If the community builds new storm sewers and leaves the old combined sewers to
function as separate sanitary sewers, all significant inflow and infiltration sources of storm water
and ground water must be removed or significant wet weather event will cause sewage backups
in basements. This has happened more than once in Michigan. One can imagine the intensity
of anger from the citizens in communities that have spent millions of dollars on a new sewer
project and have sewage in their basements for the first time because of the new project.

Separating sewers is generally more disruptive than storage/treatment projects, since
virtually the whole sewerage area has to be excavated and new sewers installed. Nevertheless,
a number of communities are choosing to separate their sewers rather than construct retention
treatment capability. From a straight cost basis, it is often less expensive to separate sewers if
a large part of the city is already separated, especially if future costs for storm water treatment
are not factored in. The finality of the separation, i.c., "the community that separates its sewers
is no longer a combined sewer community, " is very attractive. We should be cautious, however,
in assuming that separation is the best environmental alternative.

In some situations, separation is not feasible. Older cities or portions of cities that have
completely combined areas usually have only the option of storage and treatment. In Michigan,
this was the case in central Grand Rapids and Saginaw. Also, most of the southeast Michigan
combined sewer systems are likely to be corrected through storage and treatment.

In the case of Grand Rapids, the city constructed a reteation basin to meet the criteria
set forth above. The basin went on line this spring and, to date, has functioned very well.
Michigan has experienced a very wet year so far, and the basin has either fully contained the
storm flows or provided sufficient treatment such that the discharge was of a visually higher
quality than the storm-impacted receiving stream. Prior to the basin going on line, a number
of advisories issued throughout the recreational season advised the public not to use the river for
recreational purposes. No health advisories have been issued in the Grand Rapids area this year.

The new Saginaw system is a combination of basins that are somewhat smaller than the
Grand Rapids design, but include additional treatment technology steps such as swirl
concentrators and rapid mix chlorination. Also, the ratio of Saginaw River flows to the
combined sewer flows is considerably larger than in the Grand Rapids situation. The Saginaw
program was judged by staff to represent adequate treatment, but the permit requires an
cvaluation/assessment period following construction. The basin structures were designed to be
retrofitted if additional detention capacity is needed. Other options would include additional
sewer separation, which would reduce the flow volumes to be stored. It is not anticipated that
subsequent construction will be necessary, however.

A third example is the project at the Milk River in Wayne County, Michigan. The Milk

River project, being undertaken by the Wayne County/Macomb County Intercounty Drainage
Board, also involves a storage/treatment basin designed to criteria different than the Agency
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criteria. The basin was sized through use of a wet weather water quality model, which predicted
that receiving stream quality standards would be met. Postconstruction monitoring will be
conducted to verify the model predictions.

Probably Michigan’s biggest challenge is the Rouge River in metropolitan Detroit. The
Rouge Basin is a large, relatively flat watershed consisting of a number of small tributaries
flowing through urban and rural areas. The basin has been subject to an intense planning
process since 1985. Wayne County, Oakland County, and Detroit played leadership roles in
working with the Department and the U.S. Environmental Protection Agency in developing the
remedial action plan (RAP) for the Rouge River.

The RAP identifies CSOs as the primary source of pollution in the Rouge, and calls for
the elimination of raw sewage discharges and protection of public health over a 20-year period
at an estimated cost of over $500 million.

A national demonstration project grant of $46 million is being awarded to Wayne County
to oversee commencement of work on the first phase of CSO retention basins. The basins are
being constructed to provide a range of levels of retention and treatment. The performance will
be assessed and the results utilized in the next round of design and construction. The first group
of basins will be completed in 1997 in accordance with requirements contained in the NPDES
permits for these basins. Following a 2-year evaluation period, the remainder of the basins or
other corrective actions will be taken such that the goals of the RAP are accomplished by 2005.
Subsequently, another assessment will be made of the whole system to determine if further
action is needed.

These examples demonstrate the wide range of corrective programs being pursued under
the Michigan approach. The key to the Michigan program is to assure that adequate controls
are brought on line as quickly as possible, which will eliminate raw sewage discharges and
accomplish water quality standards at times of discharge.

In summary, Michigan uses a phased approach to address combined sewer overflows.
Phase I will ensure the current system is properly operating and will develop the long-term
control program. Under Phase II, the long-term program will be designed and constructed. The
Michigan approach provides flexibility with guidance. The staff criteria for adequate treatment,
based on historical design criteria used in Michigan, are acceptable but not mandated. Other
levels of control are also acceptable, provided it can be demonstrated that water quality standards
will be met at times of discharges. Construction schedules for the long-term program must
ensure maximum feasible progress. The overall presumption of the program is that water quality
standards will be met and the industrial pretreatment program will address nondomestic
pollutants. Subsequent assessments and evaluation will assure these assumptions are valid. If
subsequent controls are necessary, it is understood these will be required.

59



P.D. ZUGGER

Michigan has proceeded to correct combined sewer overflows and has not waited for the
establishment of a national specific uniform level of control. In any national policy, it is
extremely important that flexibility be maintained to take into consideration site-specific concerns
and to avoid retrofitting of adequate control facilities that have been or are now being
constructed.
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MASSACHUSETTS DIVISION OF WATER POLLUTION CONTROL
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Warren Kimhall

Massachusesns Division of Water Pollution Consrol
Boston, Massachusetts
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1. Untreated overflows from CSQOs violate the fishable/swimmable
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CSOs are not eliminated, waters must be reclassified.
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2. Where the impairment to use is short term and infrequent, a "partial use”
designation is appropriate.

3. Eliminaﬁmofreoeivingwaterimpaasismegoalofabatememacﬁonsnﬂm
than uniform treaimeni requiremenis. Engineering targeis are useful, but
economics and common sense often dictate a "bubble concept® where CSOs
causing overlapping receiving water effects are considered a single source of
pollution.

LOGIC

Combinaed Sewer Overflows
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Untreated overflows from CSOs violate the fishable/swimmable goal. Since there is no
finite limit to the magnitude and duration of a precipitation event, any control strategy for CSOs
can only lower the probability of untreated overflows, not eliminate them entirely. Therefore,
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particular segment may be ehmmated by relocating a CSO to another (less sensitive) segment.

Alternatively, the Division's regulations allow for the designation of a partial use
subcategory for waters impacted by CSOs. Thlsnsappmpnatewhenltxsnotfmsibleto

eliminate CSO dtu‘hamc To demoncrate that the sewer semaration it not fpxmhlp the
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The community sewer system

respouse to precipitation events and the
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throughout the State are highly variable in nature. Therefore, variations in water quality caused
by CSOs wiil vary greatly from segment to segment. However, it is appropriate that the
Division set an engineering target for the achievement of designated uses to the maximum extent
feasible in partial use segments. The Division has determined that a reasonable target is to
protect the use during precipitation events that occur no more often than once in 3 months. This
will result in untreated overflows on an average of four times a year. If the average duration
of receiving water impacts is estimated at 4 days, then the target transiates into achieving full
use greater than 95 percent of the time. In some cases, further protection may be reasonable.

The Division shall use information developed in a uniform evaluation procedure and other
hfommdntmybeavaﬂabkwdaemmewhahenhemgapmwduadequaem
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and area of impact, may influence this decision. Where the cost-benefit analysis and availability

of technology so indicate, the Division may require more stringent protection than the statewide
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target. Where these same factors, as well as other economic and environmental factors, result
in the permittee requesting less stringent control than the 3-month storm technology, the
permittee shall be responsible for providing documentation that compliance with the target will
result in substantial and widespread economic and social impacts.

PARTIAL USE

To designate a partial use subcategory the water quality standards must be amended. The
process starts when the permittee petitions the Division for a change in regulations. The
permittee must provide adequate documentation in its petition to prove that controls necessary
to meet current water quality standards would result in widespread economic and social impacts
(40 CFR 131.10 (g)(6)). The permittee must also provide a CSO facilities plan that shows
compliance with the Division’s 3-month storm technology-based effluent limitation and that
demonstrates that further controls are not cost effective.

When making partial use designations, certain uses may be deemed critical in that no
untreated overflows are desirable. These include the following:

1. Public Water Supply Intakes. In no case will the Division approve a new or
relocated CSO where the impacts are anticipated to encompass an intake for an
existing or proposed Public Water Supply. The Division shall not approve an
existing CSO upstream of an existing or proposed intake, or water supply wells
that are hydraulically connected to the subject water body, without the written
concurrence of the Department of Environmental Protection’s Division of Water

Supply.

2, Shellfish Harvest Waters. CSO discharges to shellfishing areas shall not be
approved without consultation with the Department of Public Health and the
concurrence of the Department of Fisheries, Wildlife and Environmental Law
Enforcement’s Division of Marine Fisheries.

3. Public bathing beaches, other recreation areas, wildlife refuges, and areas of
ecologic or economic concem may be identified as critical uses through the
facilities planning and public participation process. In each case, the goal shall
be to eliminate the CSOs in these areas and where this is infeasible, to minimize
their impacts.

When a partial use is designated, the receiving water criteria shall be site-specific.
To the maximum extent feasible, they shall conform to the criteria assigned to the
Class. Where CSOs are the reason for the designation, criteria may depart from
the criteria assigned to the Class only to the extent necessary to accommodate the
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technology-based treatment limitations of the CSO discharge. Regarding other
discharges to these segments, nothing in this policy should be construed as reason
not to apply any technology, process, or best management practice that has been
demonstrated to be achievable in the judgment of the Division and consistent with
fully supporting the uses assigned to the Class.

ABATEMENT MEASURES

Abatement plans may involve phased work plans with the most cost effective control, or
control providing the most benefit, given the highest priority. All abatement programs will
proceed with a uniform analysis methodology and opportunity for public comment.

Based on this policy’s allowable frequency of untreated overflows, the most severe
hydrologic condition for which abatement measures must be provided will be determined. In
complex situations the abatement plan will identify the sequence of efforts that should be
followed to gain the most improvement in water quality. This may involve implementing a
phased work plan.

Each plan will be required initially to minimize discharges from CSOs and their resultant
impacts on water quality by improved system management. Permittees will be required to
develop and institute a regular maintenance program, including sewer inspection; sewer, catch
basin, and regulator cleaning; sewer replacement where necessary; and disconnection of
connections not authorized by the Sewer Use Ordinance. The goals will be to maintain system
integrity and minimize infiltration. Permittees will be required to regularly monitor the flow of
major CSOs.

Ahatementmummwmbemplemenwdwmeuwaterquahtymndudsandsuppon
designated uses. CSO effluent limitations will be developed under a "bubble concept.” This
means that all CSOs with overlapping instream effects will be considered as a single discharge.
All individual discharges need not be eliminated or treated to the same degree as long as the total
load of pollutants is reduced to meet water quality standards. This allows greater flexibility to
produce altematives and the possibility of more cost-effective abatement measures based on an
optimal mix of structural and on-structural solutions.

Effluent limitations for specific discharges will be developed by the Division and
delincated in the NPDES Permits. Compliance with standards will be determined through the
use of mandatory monitoring by the applicant at the discharge site(s). Specific reporting and
notification procedures will be incorporated into all CSO program approvals. Written
notifications will be supplemented by telephone notifications where impacts to water supplies or
shellfish growing areas are predicted.
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PROBLEMS/CONCERNS

The major problem with the policy lies in public perception. In many cases, the public
will be asked to expend a great deal of money to implement abatement measures, and at the
same time water quality standards will be lowered. Public education is the only immediate
answer.
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overflows can cause water quality degradation. The impact depends on the location, duration,
and frequency of occurrence. All uncontrolled combined sewer overflows carry at least a high
level of bacterial contamination. And, since most combined sewers are located in dense urban
areas, they will also carry other contaminants such as heavy metals and polycyclic aromatic

hvdmoecarhons (PAHs), However naot all uncontmolled CSOs will have the same lmmﬁa or
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present the same risks.

In 1989, EPA published the National CSO Strategy. The Strategy established six
minimum technology standards to control CSOs. Under consideration now are three additional
"technology” standards. With one excention, these standards can be implemented in just a few
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years to reduce and control the impact of CSOs on a recelvmg water. But the Natlonal CSsO
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quality standards.” Since 1972, section 301(b)(1)(C) of the Clean Water Act has required
compliance with water quality standards. In the past, however, most cities, States, and certainly
the EPA have not focused attention on what these requirements mean for urban runoff and CSO
discharges. So the questions before us today are "what does it mean to comply with applicable

water qnn“!y mMnrﬂ_s‘)' and "how do we measure comnliance with water qnclnhl mndorﬂq fnr
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wet weather events such as CSO and storm water discharges?”

As we have implemented the Clean Water Act over the past 20 years, those of us
managing municipal discharges have generally focused on complying with technology-based
controls. Our goal was to implement the secondary treatment standardg, and we agsumed that

compliance with water quality standards would be more or less automatic. In some cases, water
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quainty necas requirea asaiuaonai treatment such as nuirient COII[I'UI, but for the mosi pﬂl’l our

goal was to meet the technology-based secondary standards. Compliance for technology-based
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standards is relatively easy to determine. We measure the constituents in the pipe prior to
discharge.

In 1987, the emphasis began to shift away from technology-based standards toward water
quality. Bioassays are now used routinely to determine directly the potential impact of a
discharge on aquatic organisms. And, more significantly, under the National Toxics Rule, we
now have the expanded list of chemical criteria being implemented by the States. This shift in
emphasis has abruptly changed our expectations. Many municipalities are still struggling to
implement our pre-1987 goals of secondary treatment. These communities are now faced with
new, more difficult goals. Communities that have met the technology-based standards now face
noncompliance and unexpected additional expenditum on wastewater facilities. The new
emphasis on water quality standards wiii probabiy have the greatest impact on discharges of
storm flows, whether from CSOs or from separate systems. The available data suggest that all
these discharges will have serious compliance problems if measured against the new water
quality criteria.

How do we face this challenge? I prefer to look at the glass as half full. Our post-1987

expectations are based, or most certainly should be based, onnskandpmtectnonofbeneﬁcml
uses. I believe that if we start with beneficial uses, and carefully determine the site-specific
risks from CSOs or storm water, we can arrive at an appropriate control strategy.

It is timely that this meeting focuses on the issues of the appropriateness and
implementation of water quality standards. We are at a critical juncture in our urban areas.
CSO control can be very expensive, and new standards, new policies, and an urban economic
crisis have all converged to make this exercise particularly important.

This paper will present several suggestions for implementing water quality standards for
storm flows. First, however, as a foundation, I will explain how San Francisco used water
quality standards as the basis for planning CSO controls. The San Francisco program can also
provide a useful guidepost to what is achievable in controlling CSOs.

SAN FRANCISCO’S WASTEWATER CONTROL FACILITIES

In 1996, after more than 20 years of work and $1.4 billion dollars in construction costs,
San Francisco will complete its wastewater facility improvement program. This program
implements the Wastewater Master Plan and has been managed by the City's Department of
Public Works. When completed, the program will represent an expenditure of nearly $1,900
for every person in the City. This per capita expenditure for controlling water pollution is
among the highest of any city in the United States.



WATER QUALITY STANDARDS IN THE 21st CENTURY: 67-82

San Francisco has combined sewers for nearly 100 percent of the service area. Figure
1 is a schematic drawing of the wastewater facilities. The long box-like structures are
underground storage/transport tunnels which ring the City like a moat. During rain storms, the
storage/transports hold combined sewer flows for later treatment. Two-thirds of the
storage/transport capacity is now in place and operational. The remainder is under construction.
The Southeast secondary-level treatment plant has been operational since 1982. The North Point
wet weather plant (primary-level) is also operational. This plant is not regulated as a publicly
owned treatment works (POTW) but instead must meet BAT/BCT limits. The Oceanside
secondary plant is under construction and will be completed in 1993. The cross-town tunnel
shown on the figure is under study. This tunnel would move the current bay discharge to the
ocean outfall.

Figure 1. Permitted shoreline discharge frequencies. Figures indicate the number of
overflows allowed per zone annually.
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The numbers shown around the periphery of the City indicate the acceptable CSO
ovafbwﬁemencuasspecnﬁedmNPDBSpamm As discussed later, these frequencies were
arm l

v determinine the cost-effectiveness of ammmo heneficial uses.
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Most of the expense of San Francisco’s program, more than $1 billion, is devoted to
facilities needed to control CSOs. Prior to the program, even a mild nain would overioad the
system and cause the discharge of untreated sewage and storm water at the City's shoreline. At
program completion, all of these overflows will be captured by the storage/transports and receive
some level of treatment. Figustlwwsoneofthuefactlmesuﬁlledbyamajornmstorm
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retained in the storage/transport along with most of the combined flows and held for later
treatment at the wastewater treatment plant.

It is worth noting what will not be accomplished by the control system when it is
completed. Wet weather flows are discharged at the shoreline if they exceed the capacity of the
Uunnentphntsandalsoexceedmestongempacityofmemngelmnspons ’l‘lmeremaining
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SDOICIINeG aiISCnarges will have Iecclveu llOW’llllell % within the swragcluanspons or,
in the Northshore area, primary-level treatment at tbe North Point wet weather plant. The
flow-through treatment and the primary-level treatment do not achieve pollutant removals
equivalent to secondary-level treatment. These discharges would not comply if required to meet
the numerical water quality criteria. This potential noncompliance does not mean, however, that
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permits that govern the discharges have directed that the majority of the wet weather combined
sewer flows receive treatment to secondary standards. This occurs because the
storage/transports will be able to hold most of the flow for later treatment at the secondary-level

plants. As discussed later, the frequency of the allowed discharges (overflows) is based on the
beneficial uees included in the water qmlhh: standarde

The shoreline discharges constituic about 34 percent of the totai wet weather flows.
Capturing this remaining 34 percent and treating it to the secondary level would be difficult and
expensive because this flow resuits from a few large and intense storms.
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treatment (i.e., build treatment plants to handie all wet weather flow when it occurs), store the
excess flows for later treatment (with limited additional capacity), or separate the sewers. The
City selected a combination of additional treatment plant capacity and large volume storage.
Sewer separation was rejected because it was too costly and would not have solved the water
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Overﬂow Bamc

The storage/transports reduce the
pumber of shoreline

Discharges that do occur, receive
flow-through treatment consisting
of settling and faffling to remove

Weir solids and floatables.

Figure 2. Storage/Transport cross-section.

pollution problems caused by the storm water. In addition, to separate the sewers, the City
would have had to excavate every street.

The decisions on the acceptable frequency of shoreline discharges were made during the
planning phase in the 1970s. Cost-effective protection of beneficial uses was the basis for the
decision-making. At that time, it was necessary to determine to what lower frequency the
shoreline discharges could be economically reduced. The City also had to determine how to
treat the discharges that did occur. EPA guidance proposed a balancing of facility costs and
water quality benefits. In Program Guidance Memorandum-61, EPA required as a condition of
project approval that "the marginal costs are not substantial compared to the marginal benefits. *

The San Francisco Bay Area Basin Plan contains the State water quality standards. These
standards identify the potential beneficial uses around the periphery of the City. These beneficial
uses range from shellfish harvesting to maritime (shipping) uses. In 1975, the Basin Plan
recommended the City complete cost-benefit analyses for each shoreline zone to determine the
appropriate shoreline discharge frequency. Using State and EPA guidance, San Francisco
completed cost-benefit assessments for each zone, comparing shoreline discharge frequencies
from 16 per year to one per year. As an example, Figure 3 summarizes a part of the
cost-benefit analysis for the Westside area. Bach bar in the figure shows the incremental costs
of going to the next lower shoreline discharge frequency. The costs are based on beach user-
days, which are considered the primary beneficial use of this zone. In other words, the
incremental costs are divided by the number of beach users and the number of additional days
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$perm-day

16 8 a 1
Shoreline Overflows Per Year
Figure 3. Westside cost-benefit analysis (shows incremental costs per additional beneficiary).

they could use the beach. As shown in the figure, overflow reductions to less than eight per
year are incrementally very expensive.

The California Regional Water Quality Control Board prepares the Basin Plan and
implements it by issuing NPDES permits. The Board initially proposed that the City reduce
CSO discharges to one per year. However, when faced with the cost, time to implement, and
associated impacts of the one/year limit, the Board decided to evaluate the cost-effectiveness of
the various discharge frequencies. The Board determined that the potential risks to beneficial
uses did not necessitate a uniform one/year overflow limit, which would require massive and
very expensive control facilities.

On the basis of the cost-effectiveness analyses, the Board tentatively selected the
appropriate shoreline discharge frequencies. Depending on the zone, these varied from one per
year to ten per year. Receiving waters with shellfish beds have the fewest overflows. Maritime
(shipping) areas have the highest. On the ocean side, the large Westside Storage/Transport
discharges storm flows direct to the 4.5-mile-long ocean outfall an average of 26 times per year.
The discharge or overflow frequencies were incorporated into NPDES permits.
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flow-through treatment for the remaining shoreline discharges and for the direct ocean outfall
dnscharge As mentioned earlier, flow-through treatment consists of settling and skimming, and
is equivalent to low-level primary. The removed solids are flushed to the treatment plant after
the storm.

Once the discharge frequencies were set, the City was able to determine the size of the
storage/transports and proceed with design and construction.

Wet Weather System Performance

Figure 4 shows the level of treatment planned for combined sewage flows City-wide.
During rainy weather, approximately 66 percent of the flows will be heid for secondary-ievel
treatment at the Southeast and Oceanside treatment plants. The remaining 34 percent will
receive flow-through treatment within the storage/transports or primary treatment and
disinfection at the North Point plant.
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sewer overflows, these discharges will receive flow-through treatment. These remaining
overflows will not be “raw" and will not carry the unsightly floatables associated with storm
water and CSO discharges.

Performance can also be assessed by comparing San Francisco with a hypothetical
"standard” city of the same size with a separated sewer system. (See Figure 5.) Both provide
a high level of treatment to their sewage. San Francisco, however, also provides significant
treatment to the storm water (as part of the combined sewage flow). In Figure § (Figure
missing), solids removal from the wastewater is used as a measure of pollutant control since
toxicants and bacteria are generally associated with solids.

Cities with separate sewer systems will soon be required to have permits for their storm
water discharges. If EPA intends to implement its programs equitably, the performance required
of combined sewer cities should also be required of cities with separated sewer systems.

Program Costs

At a total capital cost of $1.4 billion through 1996, the San Francisco program will
represent an expenditure of nearly $1,900 per resident. (Per capita costs are about $1,300
through 1991.) These expenditures greatly exceed those of most other communities. Figure
6 compares San Francisco’s per person costs with other California urban areas. San Francisco's
expenditures are high because of the extra expense of controlling storm flows in a combined
system. Sacramento has also built storage and treatment facilities for the portion of its system
served by combined sewers and thus also has higher costs. The other municipalities on the chart
have separate sewer systems.

For those who want to estimate the costs for their own storm flow systems, San
Francisco construction costs are currently about $4 to $6 per gallon of storage capacity.

Just under half of the capital costs for the wastewater construction program came from
Federal or State grants. The remainder is being paid for by City bonds or by loans.

APPLYING THE NEW WATER QUALITY STANDARDS TO SAN
FRANCISCO’S WET WEATHER FLOWS

In the past, EPA and the States regulated storm discharges (CSOs and storm water),
differently from continuous discharges. Water quality standards, and in particular, numerical
criteria, were not generally applied to these intermittent flows. Now, as the problems caused
by these discharges become more evident, we have an emerging policy of using water quality
standards as the means of control. San Francisco has made a major investment in controlling
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Cost ($) Per Capita

Costs through 1991
Source: AMSA Survey: telocons with agencies (1991)

Figure 6. Construction costs per person for wastewater control, San Francisco compared
with other cities (costs through 1991).

CSOs and it is useful to compare the City’s performance with the standards. (The San Francisco
facilities were constructed to provide cost-effective attainment of the beneficial uses contained
in the standards but were not based on the standard’s numerical criteria as translated into effluent
limitations.)

Bacteria standards are exceeded for 2 or 3 days following a shoreline discharge.
Currently, San Francisco posts the beaches when this occurs. San Francisco does not chlorinate
the discharge because of the technical difficulty and because of the adverse affects on marine life
from the chlorination. In addition, the overflows occur during winter months when shoreline
use is limited. Regardless, immediately following the discharge, bacteria standards are exceeded
and the beneficial use cannot be realized during this period.

The chemical criteria present a more significant problem. If the numeric water quality
criteria are translated into effluent limits and applied to the treated storm flows, San Francisco
would not be able to comply. PAHs are the worst problem and exceed the criteria by several
orders of magnitude. PAHs are combustion byproducts, and the main source in the wastewater
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is runoff from street surfaces. Even if we were to average in days of no discharge and assume
some initial dilution, we would still not be able to comply with the PAH limits.

San Francisco also would have a serious problem with copper, lead, and zinc if effluent
limitations were applied to the treated overflow discharges. The undiluted storm discharges
exceeds these limitations by a factor of 10. Other heavy metals will occasionally exceed the
limits but by lesser amounts. These include cadmium, mercury, nickel, silver, and cyanide.

Our shoreline discharges are 95 percent storm water. The problem constituents are
essentially all derived from street runoff. Although we provide treatment to these discharges
which approaches primary level, we would still have a significant compliance problem if the
water quality criteria are applied directly to the discharges.

It’s been suggested that best management practices (BMPs) will solve the problem.
BMPs will bhelp, but at this time we do not believe that BMPs will bring the significant
reductions in poliutant loading necessary to comply with the water quality criteria. All our
streets are swept at least weekly and increasingly, we are using vacuum sweepers. We
implemented a comprehensive BMP program over a year ago. It includes a permanent
household hazardous waste collection center and number of other measures. The real problem
is automobiles and, short of banning them, preventing their associated pollutants does not appear
an easy task.

How typical are the pollutant concentrations in San Francisco’s storm discharges
compared with other CSOs? We believe San Francisco’s pollutant concentrations are possibly
lower than similar urban areas because San Francisco has only limited industry and because
some treatment is provided. The available data also indicate that our wet weather discharges
are similar to storm sewer discharges from urban arcas with separate sewer systems. The
pollutant loading is basically a function of the volume of vehicle traffic in the service area, and
s0 we expect that in other urban areas of similar density, both CSO and storm sewer discharges
will have similar or greater pollutant concentrations compared to those in San Francisco.

Our conclusion is that any similarly dense urban area with either combined sewage

overflows or storm water discharge will have serious difficulty complying with water quality
standards if the chemical criteria are imposed as effluent limitations.

COSTS FOR COMPLYING WITH THE WATER QUALITY STANDARDS
NUMERICAL CRITERIA

As noted previously, San Francisco has spent more than $1 billion for wet weather
controls. What would it cost to comply with effluent limitations derived from the water quality
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criteria? We have estimated that to capture the remaining storm flows (up to the 1-year storm)
and treat to secondary levels would cost at least $560 million (beyond the $1 billion), excluding
the cost of land. And there would still be a water quality violation about once per year.

What would be the costs nationwide? CSO control cost estimates have ranged from $40
billion to $120 billion. Based on our experience, we think these costs are probably low and do
not reflect providing full secondary treatment to all combined flows. Bquity demands that if the
standards are applied to combined sewer communities, they also be applied to those communities
with separate storm sewers. The control costs for the storm sewer systems will almost surely
dwarf the costs for CSO controls. Recent estimates for comprehensive controls range from $90
billion to $400 billion.

Perhaps these costs appear small compared with the defense budget. They do not appear
small to the cash-strapped urban areas that cannot pay for their most urgent needs. We must
face this issue. Congress and EPA cannot blithely impose requirements for which there is not
the slightest chance of compliance especially if the need is not clearly established.

HOW SIGNIFICANT IS THE PROBLEM?

Before EPA imposes standards which could result in massive expenditures, it should
establish that a real need exists. By real need, we mean a determination that human health or
the environment is being harmed. San Francisco made this determination in the 1970s by
assessing the risk to the site-specific beneficial uses.

We should not necessarily apply numerical criteria developed for continuous discharges
to intermittent ones without making appropriate adjustments. We also need to carefully examine
the relevance of the criteria for the beneficial uses we are protecting.

Figure 7 shows the frequency of use of San Francisco’s wet weather facilities. As
shown, shoreline discharge occurs only about 0.4 percent of the year. The expenditures we are
talking about are intended to prevent problems during this relatively limited time frame.
Compared with the other human health and eavironmental risks which we face, is this rather
limited period of shoreline discharge that significant? We can examine the potential threats
posed by this discharge to assess its significance. The main risks fall into three categories:
health risk from pathogens in the discharge, toxicity to aquatic organisms, and human health risk
from bioaccumulation of hazardous chemicals.

We have some data that help to place these potential risks in perspective. We have
completed more than 300 bioassays on our first flush CSO discharge. Just under half of the 96-
hour static bioassays showed no measurable toxicity. Less than 10 percent of the assays showed
a toxic response at 56 percent concentration (roughly one part sea water to onc part CSO).
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94% of the year §5.6% of the year
Qry Weather Wet Weather
(Dry weather flow (AR storm flows contained
in cunetse only) within storage/transports)

Figure 7. Frequency of storage transport use.

Consequently, the potential for adverse impacts on marine organisms appears limited. As our
BMP program further lowers pollutant levels, we expect corresponding decreases in the risk to
the environment.

Well what about bacteria? Aren’t people getting sick? Prior to starting our construction
program we tried to establish the impact on human health of the more than 50 annual overflows.
Since the overflows all occur during the winter season, we assumed that health records might
show some identifiable trends. The San Francisco Department of Public Health did not have
any records of CSO-related illnesses nor did the California Department of Health Services.
Because the causes of minor discases are rarely established, we requested the DPH to complete
a statistical regression analysis comparing rainfall (and subsequent overflows) with the most
likely enteric diseases to result from the ingestion of CSO-contaminated water. They could find
no correlation. Now that our control program is nearing completion, we expect that the heaith
risk posed by pathogens is cven less. We are assuming, of course, that we will continue to post
the beaches after discharges occur. As with any CSO discharge and many storm water
discharges, clevated bacteria concentrations are present and the waters are not safe to enter. In
effect, we are foregoing a beneficial use (body contact recreation) for a limited period of time
based on a determination that those additional days of use could not be attained in a cost-
effective manner.

We must still consider the human bealth risk posed by bioaccumulative substances.
These are appareatly our most significant problem. PAHS are a suspected carcinogen and storm
discharges violate EPA’s criteria by several orders of magnitude. But let’s look more closely
at this risk. What the standards postulate is that PAHs in the street runoff will enter the
receiving waters, bicaccumulate in fish, and when eaten by humans, expose them to these

78



WATER QUALITY STANDARDS IN THE 21st CENTURY: 67-82

Ahasmirnala Te thic o sieonificant raata AF hiuman averraosnnn) Tras rarnnt mee rhan
ViRANILALY. A3 Ml a JRIUIVAIl IUUWv UL quiaai bApPpUNIEW BN Il Walliaiiy, vUul uiuvan

communities shifting hundreds of millions of dollars from other needs to solve this problem?
Furthermore, will our solution, wastewater control facilities, reduce exposures to a safe level?
These are critical questions for which we must have good answers based on scientific data.

We are concerned that the answers to !_hp auactione ahove will he no, TARC (Wnrld
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Health Organization) reports for benzo(a)pyrene (one of the primary PAHSs) that:

Human exposure occurs mainly through the smoking of tobacco, inhalation of
polluted air, and by ingestion of water contaminated by combustion effluents or

moeehnn of food contaminated hv em__nlnn broilin g Or exposure to combustion
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products

PAHs from vehicle exhaust are deposited on street surfaces and during wet
weather can be washed into receiving waters. PAHs also enter waterways from
other sources including aerial fallout. Some aquatic organisms bioaccumulate

PAHs; however, most fish will metabolize them Human exposure may occur
as a result of runoff t‘ﬁﬁi&l‘i‘ui‘latﬂig fish which are subsequently eaten, however,
we have not seen a suggestion that this is a route of significant exposure. To the
contrary, it appears that if we are exposed to PAHs as the result of eating fish,
it is as likely the result of cooking them on our charcoal grill, as from

bioaccumulation. Consequently, unless more information is produced, it appears
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route of PAH exposure.

summary, at least in San Francisco, we do not appear to have adequate evidence of
real risk to take ourelectedofﬁcnalsandcmzenstoconvmoethemoftheneedtospmd
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the past. There is a clear need for nationwide direction. First, however wemustrecogmze
some basic facts. CSOs and storm water result from natural phenomena; they cannot be
“"eliminated.” At best we can provide some level of treatment based on an assessment of the
environmental and health risks presented by these dischmgu Providing full secondary level
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new numeric criteria. Based on our experience in San Francisco, we offer the following
suggestions.
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Implement the National CSO Strategy (baseline program).

The nine minimum technology (BMP) standards will provide some level of
control for all CSO discharges.

Base the program on real water quality needs.

CSOs should not cause health problems or cause acute toxicity to aquatic
organisms. If a CSO discharge exposes a significant number of people to
elevated bacteria, then the control strategy must address this problem. If the
discharge kills fish or is the cause of increased concentrations of hazardous
chemiulsinmaﬁnehfe,asdetenn!nedbyaaualmeasunmofﬂ:hdm then
correction of this probiem shouid be a goal. In other words, the water quality
needs must be established on a site-specific basis and must be demonstrated by
actual measurements. Hypothetical problems based on theoretical water quality
criteria are not an adequate basis for spending hundreds of millions of dollars of
limited public moneys.

Establish national goals by identifying clear performance standards.

If national goals are necessary, they should be based on storm flow control

syswnpaformance,xe percentage of solids removed from the storm water and
reduction in freauencvy of averflowe ldpn"v as discuseed ahove the controlline
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criteria should be local water quality needs

Establish comparability between CSO communities and separated sewer

To the extent that demands are placed on CSOs, then similar requirements should
be placed on storm sewers. CSO systems may have the added burden of
correcting bacteria problems; however, the chemical constituents of the discharges
are similar. If CSO communities are required, for example, to remove 30 to 50
percent of the solids carried by the storm water component, then separated storm
sewer systems should attain the same removals.

It may not be possible, from the standpoint of public policy, to have all waters
fishable and swimmable at all times. In San Francisco, we will spend more than
$1,900 per person for wastewater control. Although we believe that we will
achieve appropriate control levels, it is clear that our program would not comply
with the numerical criteria EPA is considering nor with proposed legislation.
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Additionally, we will not be able to attain all beneficial uses at all times. It is not
realistic to expect the vast majority of communities, which have not even begun
to address storm flow problems, to achieve San Francisco’s level of control. The

moneynssunplynotthere Almost half of San Francisco’s funds came from

grants. The grant programs Gave coded. It is safc o say that the Poderal
Government is not likely to reinstate them at anything approaching the level
necessary to meet the proposed standards. Communities will have to rely on their
own resources for these construction costs at a time when cutbacks to schools,
police and fire, and health care create much more significant threats to our health

and walfare
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Base facility planning for CSOs and stormwater controis, not on numerical
criteria, but on cost-effective attainment of beneficial uses.

An assessment of nntenhal beneficial uses can hpln ug !danhfv the real needs and
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thepo(entmlnsktotheeoosystem Aoost-eﬂ'ecuvenasstudycanhelpenmm
that we get the most benefits for the funds expended. For intermiitent discharges
such as CSOs and storm water, EPA’s water quality criteria appear to have only
limited usefuiness for identifying real risks to human health or the environment.
The criteria should not be used as the basis for facility planning or for

determining compliance.
Reexamine our risk assessment procedures.

Increasingly, we are making decisions for environmental improvements on the
basis of risk. This is appmpriate and will hopefully introduce consistency across

tenanmantal madia A earinars nonhleamm o hawavaer whean o inlu a
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hypothetical worst case risk times hypothetical worst case risk. After several
iterations of this practice, we end up with a theoreticai risk which is not a vaiid
basis for committing limited public resources. This is especially true in an era
of increasing illiteracy, hunger, and homelessness. (It is also possible that we are
saddling the private sector with costs that vield only limited benefite.) If we are
going to use risk as the basis for mjor expenditum we need a risk assessment
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proccaurc uat strives io determine ihe * rcasonamc real risk.”
Let’s cooperate and communicate.

Itistbegoa]ofallofustohaveoceansandﬁversascleanaswecanmakethan
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goal. In San Francisco we believed that we were making major strides toward
protecting public health and the environment. Recently, however, we were
accused by several prominent environmental organizations of wantonly causing
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sickness and refusing to correct water pollution problems. Several groups have
whose costs will exceed $1/2 billion. Citywide, the demanded facilities would
casily exceed $1 billion. These costs are in addition to the $1.4 billion we are
currently planning to spend on wastewater control. These challenges are not
based on demonstrated problems with water quality or human health. If, in fact,
such risks were present, then yes—more would need to be done. We need more
willingness to communicate by all parties involved in these disputes.

CONCLUSION

In the coming months, EPA will establish its program for solving the water quality
problems caused by storm water. At the same time Congress is assessing modifications to the
Clean Water Act. This is an excellent opportunity to structure the program so that we address
the site-specific risks presented by wet weather discharges and assure that our limited resources
are used for the most pressing problems.



WATER QUALITY STANDARDS IN THE 21st CENTURY: 83-89

COMBINED SEWER OVERFLOWS AND THE CLEAN WATER ACT:
PROMISE UNFULFILLED

David S. Bailey

Senior Attorney
Environmental Defense Fund
Washington, D.C.
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one of the earliest and most ambitious environmental acts ever adopted by the U.S. Congress.
To the optimist, this anniversary represents the cuimination of billions of doliars in water
pollution cleanup efforts and a marked improvement in the Nation’s general water quality while
still accommodating 20 years of economic growth and prosperity. To the pessimist, this
anniversary is a bitter pill, with thousands of the Nation’s rivers, streams, and lakes closed to
the taking of fish for human consumption, the battle for control of toxic pollution still
floundering, and raw sewage a common occurrence in many U.S. citics. Regardiess of your
viewpoint, most will agree that the task of returning all the Nation’s waters to the Act’s

objectives of fishable and swimmable will take considerably more time.

Perhaps one of the most visible tasks left undone under the Act is the control of
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combined sewer overflows (CSO). Through a combination of EPA failures, lack of moncy,
court decisions, and just plain recalcitrance, we still have over 1,100 cities and towns in the
United States that discharge raw sewage, along with untreated or partially treated industrial
waste, into our Nation’s waters virtually every time it rains (U.S. EPA, 1992).

It is not the purpose of this paper to review the reasons for the failure of CSO controls

to date, aithough some of the reasons will undoubtedly impact our decision process in the future.
Rather, this paper is to express an environmentalist view of what must now be done to correct
the CSO problem, and how it can best be achieved.

There is an old Chinese proverb that says "unless we change the direction in which we

are headed, we will surely get there.” Thus, we start the analysis of the CSO problem with a
return to the fundamentai objectives of the Ciean Water Act: that the discharge of pollutants
into the navigable waters be eliminated by 1985; and wherever attainable, that water quality

which pmvides for the protection and propagation of fish, shellfish, and wildlife, and provides
for recreation in and on the water be achieved by 1983 [33 U.S.C. 1251(a)(1)-(3)]. Somewhere
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along the line, some have begun to advocate that those objectives are no longer reasonable, or
not applicable to CSOs. The environmental community does not share that view, but believes
that the original objectives of the Act, regardiess of the date of attainment, are the fundamental
and minimal objectives to which we must adhere. Already, our past mistakes have thwarted the
realization of these objectives in some areas for decades into the future. But that does not have
to be the case with CSO controls.

There is no guestion that CSO discharges cause pollution. The full impacts of CSO
discharges are unknown, since both State and EPA monitoring and reporting for CSO impacts
are sporadic and incomplete (U.S. EPA, 1992). We do know that CSO discharges have a
significant impact on stream use attainment. Nowhere is this more apparent than in shelifish
waters, where CSO discharges have adversely affected as much as 54 percent of the shellfish
waters in the Northeast (Leonard et al., 1989), and nearly 10 percent of all harvest-limited areas
nationwide (NOAA, 1991).

CSO impacts are not limited to shellfish waters, however. They are also a major factor
in the closing of beaches and other recreational areas across the United States. Again, no
reliable national statistics are available, but a study by the Natural Resources Defense Council
(NRDC) noted more than 2,000 beach closings in our coastal States in 1991, most of which were
due to CSOs and other human sewage problems (NRDC, 1992). It is not uncommon for major
cities to have numerous CSOs alongside designated park and recreational areas, since both tend
to follow stream routes. Even beach closing information, when available, is not comprehensive.
Many State Health Departments simply post wamings along stream banks and have long ago
given up trying to enforce and maintain recreational water closures in the face of human
demands for such resources.

The contravention of established and recognized stream uses in shellfish waters, public
beaches, and other park and recreational areas violates the fundamental objectives of the Act,
and forms the basis for the first minimum step in CSO control sought by the eavironmental
community (that is, the elimination of CSO discharges in waters designated for use as public
beaches, shellfish production, drinking water supplies, and waters containing unique ecological
habitats or designated as outstanding natural resource waters).

Elimination, not mere control, of CSOs in these sensitive waters is required because the
mere existence of a CSO in such waters contravenes use by its very presence. Responsible
heaith authorities do not wait and cannot wait for bacterial analysis, which may be delayed by
24-48 hours after overflow events, to act to close shelifish waters. They must assume that raw
sewage contains bacteria and other potentially harmful wastes (not an illogical or unreasonable
assumption) and act accordingly. The same is true for other swimming and recreational waters.
In fact, several States and cities [Delaware, Maine (Portland), New York City, Maryland (Cecil
County)] now have "rainfall standards" for closing coastal beaches in recognition of this fact
(NRDC, 1992). The prohibition of CSO overflow facilities must include the seasitive waters
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listed above, as well as any CSO located outside such areas, but sufficiently close so as to negate
these uses in the same manner as if the CSO were located directly therein.

The elimination of CSOs into sensitive areas would be achieved by either (1) total
containment, treatment and discharge at authorized points not impacting seasitive waters; or (2)
collection and conveyance to other treatment facilities or treatment and discharge at points that
are not located in seasitive waters.

CSOs that discharge into all other waters should receive treatment according to
promuigated best practical treatment technology guidelines for CSQs, or that treatment necessary
to meet water quality standards, just like all other discharges of pollutants under the Act. At
a bare minimum, best practical treatment for CSOs should consist of several stages: screening,
solids removal, and disinfection (followed by removal of disinfectant chemicals) where
appropriate.

All CSOs should be subject to some form of screening for removal of debris, floatable
waste, and other inert solids. Many technologies are available to achieve this treatment.
Screening will remove some of the most objectional visible and aesthetic pollutants such as
personal hygiene items, styrofoam, and cans, as well as potentially dangerous items such as
needles and medical wastes. The American public is tired of beaches littered with condoms,
tampons, syringes, and all other manner of sewage debris. While not all stream or beach litter
comes from CSOs, every CSO outfall makes a significant contribution, usually of the most
undesirable and unhealthful items (New York City Council, 1990). Screening is a feasible and
readily available technology that has been employed in standard sewage treatment for decades.

Solid organic wastes should be removed from all CSOs and treated. Solid wastes harbor
bacteria and viruses that are difficult or impossible to disinfect without further treatment and
extensive contact time with disinfection agents. These solids, which may be many times higher
than standard secondary treatment levels, contribute to dissolved oxygen consumption and
elevated bacterial counts in receiving waters (NRDC, 1990; Ellis, 1986).

Excessive levels of solids in CSO wastewater also make it extremely difficult to meet
water quality bacterial levels in receiving waters. As a practical matter, it is difficult to disinfect
water with high solids content, and usually requires long disinfectant contact times, which
translate into large holding facilities for both disinfection and removal of disinfection chemicals
prior to discharge.

New technologies are being developed to enable solids removal of high-volume wastes
over short periods of time. In addition to the traditional holding basin, which is now in use at
many cities, swirl concentrators and vortex separators, which employ principles of centrifugal
force, are being applied to high-volume CSO wastewater (Rubin, 1990). While these devices
are generally less expensive than large holding basins, their application may be limited.
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Solids removal is also important for control of toxic pollution. Many toxic pollutants will
adhere to sewage 30lids and become deposited in the sediments of receiving waters, where they
may then be resuspended or become soluble in the overlying water. Given the increasing
stringency of water quality standards, as well as impending EPA rules on sediment quality
standards, many water bodies will probably experience violations of these standards without CSO
treatment. At the very ieast, contributions from CSOs may contribute so much to "background”
ambient water quality conditions as to result in ambient water quality standard violations, such
that discharges from traditional point sources may be severely limited.

Finally, CSOs must be disinfected if necessary to meet receiving water bacterial
standards. Given the tremendous discharges of CSO waters into the populated areas of our
major cities, it has been truly remarkable that more serious health effects have not been
reported. It is very likely that many instances of bacterial infection such as stomach upset,
diarrhea, or skin infections have gone unreported by citizens who failed to seek medical
assistance or did not associate their exposure to CSO wastewater with disease incidence.

The time may be limited, however, before a major outbreak of disease caused by CSOs
occurs. The American population has become increasingly susceptible to outbreaks of
contagious disease (e.g., cholera) because few people continue to receive immunization against
serious diseases that have disappeared from the continental United States. These diseases stiil
exist worldwide, however, and carriers are capable of spreading disease through untreated
wastewater discharges. Additionaliy, higher numbers of our citizens are suffering from
decreases in their natural immune systems, creating new opportunities for old diseases such as
tuberculosis to regain a foothold in the general population. As the demand for water-related
recreational opportunities increases, a vulnerable population is drawn ever closer to CSO-
contaminated areas.

These basic requirements, screening, solids removal, disinfection (and removal of
disinfection chemicals where necessary) form the core of "best practical treatment” technology
for CSOs. Properly implemented, with a grain of common sense applied to the receiving stream
situation, these facilities will probably be all that is needed for many areas.

In some instances, because of stream uses, location, dilution, etc., attainment of water
quality standards will require a higher level of treatment. This is no different than the situation
today for all dischargers. Attainment of water quality standards as a minimum requirement has
always been a fundamental objective and requirement of the Act. We see no reason to alter that
principle now. To do otherwise takes us down the slippery slope of an increasing legacy for
future generations of lost resources, pollution, and deferred expenses.

Protection of stream uses, however, upon which water quality standards are based, does

not necessarily require full secondary or greater treatment of CSO wastewater, nor the
containment of every imaginable overflow event. Basic water uses, such as swimming, fishing,
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and boating, are not available, or safe, during floods. At some point, nonpoint source pollution
from general mnoffdunnghrgcstormevemswﬂlausestrumstoexceedbactenologml

montla-vln ’\)ﬂ thae mm' I-.rge Pinfan evants oocur o H}'ﬁ‘f‘qnmﬂy that ﬂ\. mmw ion

ofuummttfacnhueslsnotpmoual.

Finding the right mix of conditions and treatment requirements for water quality use
attainment is the difficult task. The old axiom "the devil is the details” is certainly applicable

here. Hnlmnupf mnnm-mlnm that have epmulu congiderad this nfnhlpjn have come up with

remarkably snmn]ar concluslons No matter how it is measured-—storm events per year,
time/duration, or any other formuia--the result is about the same: Only a few uncontrolied, or
partially treated, CSO discharges per year can be tolerated without serious adverse impacts on
stream uses.

In general, the number of msulting overﬂows is about four per year, although the number
can vary from one io six or more in some circumsiances. Treaimeni icvels aiso may vary, bui
most CSOs receive basic levels of treatment for solids mmoval and, if necessary, disinfection.
Examples of this variability are tabulated by EPA in their review of nine State programs in
EPA’s evaluation of wet weather design standards for controlling pollution from CSOs (EPA,
1992). In many areas of the country, correlation between one to four storm events yearly and
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the ability to enjoy expecied stream uses is probably preity good, although such data have never

been specifically calculated in that fashion. For these reasons, we believe that EPA should look

at an overflow frequency of four times per year as a gencralized approach to water quality use
attainment (this excludes, as previously noted, the ban on all discharges to seasitive areas).
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treatment provided for even more frequent events, must depend on the receiving stream uses and
physical conditions. Extreme overflows, such as major flood events, will probably not receive
much, if any, treatment. Most other events, however, can receive basic screening and solids
removal, andsohdsrunovedslmldbemutedtostandmduunnanlnndlingfaciﬁﬁes

l‘pﬁmnlv’ all SO digcharose accurrine more than four times ner vear chaould mesive this haeic
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treatment. Whether this basic treatment involves extensive holding basins or flow through
separators wili probabiy be dictated by water quality needs. In some cases, oniy secondary
levels of treatment may prevent water quality violations; basic primary settling may be enough
in other areas.

Flow volumes exceeding the maximum treatment capacity of existing systems can be held
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reason, given existing capacity, why these CSO wastewaters cannot receive a modified level of
secondary treatment. Byusingaoombinationofwaterconservmon inflow/infiltration
elimination, basic system repair, holding basins, expansion of existing treatment facilities,
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With some exceptions, treatment to a lesser degree is likely to result in stream use
violatioas. For this reason, we encourage planners and engineers to seriously consider the
maximum utilization of treatment systems and holding to avoid the uncomfortable position of
investing millions of dollars into a control system which does not ultimately protect stream uses.
Unfortunately, this is happening all too often today as EPA struggies to get any facially
reasonable plan in place.

It is absolutely clear that the magnitude of the CSO problem nationwide will require the
expenditure of large amounts of money. We have not come to where we are today in pollution
control without the expeaditure of billions of dollars in Federal construction grants, loans, State
and local funds, and private capital. As Congressman Nowak of New York, Chairman of the

House Subcommittee on Water Resources, noted at a recent CSO control hearing: *. . . CSO
control without some reasonable funding program to accompany it . . . will be an empty
promise. "

The eavironmental community is well aware of this nced and fully supports the
commitment of Federal funds to State Revolving Loan programs to help fund CSO work. Past
limitations on CSO expenditures from such funds should be eliminated, and States should be
given the flexibility to allocate funds in the most effective manner. It must also be recognized,
however, that CSO work, especially the rehabilitation and separation of combined sewers, is also
a part of the long-term maintenance and operation of sewer systems. All too frequently, the rate
charged for sewer and water services has not accurately reflected the true cost of providing such
services. The gap between costs and rates must be closed to place such systems on a sound

Programs must also be initiated to reduce sewer flow and the volume of CSO wastewater
while increasing existing sewage treatment capacity. Programs to increase water conservation,
and to eliminate unnecessary connections to sanitary sewers such as household storm drains and
sewer infiltration must be aggressively pursued. Modern sewage treatment is simply too costly
to treat spring water and household runoff. Increased use of zoning controls, erosion and
sedimentation laws, and other land use measures can be employed to divert and contain storm
water. Many cities may find that combining recent EPA storm water controls with CSO
programs may be cost effective. Temporary holding by industrial contributors during overflow
events may prevent many toxics from eatering overflowing systems.

Many major U.S. cities have begun to address their CSO problems. Some have already
invested heavily in control mechanisms and are now doing what many have attempted to
characterize as impossible or too costly. Where such facilities have achieved a reasonable parity
with this proposed program and have protected stream uses, cities should not be penalized and
forced, in the name of rote compliance with new standards, to undo what has been done. In
such cases, grandfathering provisions should provide for those cities who have substantially
completed CSO abatement systems and are meeting established stream uses.



WATER QUALITY STANDARDS IN THE 2]st CENTURY: $3-39

PV . Vot

CSO abatement will be expensive and it will take time. Bui such treatment will restore

thousands of acres of shellfish beds and untold stream miles to beneficial uses for boaters,
swimmers, and fishing enthusiasts alike. Perhaps even more important, we can look forward

to the day when mw sewage no longer flows into our Nation’s waters.
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WHOLE EFFLUENT TOXICITY: THE BASIS FOR EPA’S
REGULATORY CONTROL PROGRAM

Cynthia C. Dougherty (Moderator)

Director

Permits Division

U.S. Environmental Protection Agency
Washingron, D.C.

With the passage of the Clean Water Act in 1972, the U.S. Environmental Protection
Agency (EPA) started a long-term program aimed at restoring and maintaining the chemical,
physical, and biological integrity of the Nation's waters. Removing the discharge of toxic
materials in toxic amounts to surface waters is one major element in this effort. The initial
phases of this program used chemical-specific water quality standards and treatment technology
principles to reduce discharges of toxic and conventional substances. EPA data from the early
1980s suggested that further reductions were necessary to achieve the State water quality
standards requirement of "no toxics in toxic amounts.” These data showed that approximately
40 percent of NPDES facilities across the country discharge sufficient toxicity to cause water
quality problems.

On March 9, 1984, the U.S. EPA issued a policy designed to reduce or eliminate toxics
discharge and to help achieve the objectives of the Act. The Policy for the Development of
Water Quality-Based Permit Limitations for Toxic Pollutants (49 FR 9016), described EPA's
integrated toxics control program. The integrated program consisted of the application of both
chemical-specific and biological methods to address the discharge of toxic pollutants. To support
this policy, EPA issued the Technical Support Document for Water Quality-Based Toxics
Control (TSD) guidance. EPA continued the development of the toxics control program by
revising the TSD in 1991 and by including some aspects of the policy into NPDES regulations
at 40 CFR 122.44(d)(1) in June 1989.

NPDES permitting authorities in EPA Regional Offices and in States authorized to
administer the NPDES program are now issuing permits to assess and control the discharge of
whole-effluent toxicity. By 1990, States and EPA Regions issued about 2,500 permits with
whole-effluent toxicity (WET) monitoring or limits. About 24 percent of these permits had
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effluent limits for toxicity. The environmental response is also occurring.  The Region 4
program has seen a reduction in effluent toxicity from 75 percent of the facilities to 45 percent,
a 40 percent reduction.

EPA’S POSITION REGARDING TOXICITY

EPA believes that whole-effluent toxicity controls are needed because chemical-specific
controls cannot cover all potentially toxic pollutants present in an effluent. The SARA Title III
Toxics Release Inventory database shows the release of many more pollutants than EPA’s 126
priority pollutants. EPA’s report to Congress on the pretreatment program also shows that
significant amounts of nonpriority pollutants enter municipal treatment systems.  Chemical-
specific limitations alone cannot account for the interactions of toxicants in complex mixtures.

EPA believes that whole-effluent toxicity controls can be applied in a manner similar to
those used for controlling specific chemicals. Whole-effluent toxicity controls provide a direct
and supportable way to protect aquatic life as shown in EPA’s Complex Effluent Toxicity
Testing Program studies and in other studies conducted by the State of North Carolina,
University of Kentucky, and University of North Texas. Whole-effluent toxicity tests, when
properly conducted, are no more variable than chemical analytical methods that have been
successfully used to develop and enforce NPDES permit limits. A proper toxicity testing
program includes replicate and control exposures, rigorous QA/QC requirements, and
standardized statistical data interpretation to minimize method and laboratory variability. EPA
believes that the only significant difference between whole-effluent toxicity and chemical controls
is that facilities need to conduct the additional step of determining which pollutants cause the
toxicity before being able to develop a treatment or source reduction plan for removing the
toxicity.

MAJOR ISSUES OF TOXICITY CONTROLS

Two principal issues arise regarding use of whole-effluent toxicity in regulatory
programs. Since most regulatory applications of whole-effluent toxicity have been by effluent
limits in NPDES permits, most of the issues pertain to permit liability.

First, some members of the regulated community believe that no enforcement action can
occur until a facility demonstrates a pattern of toxicity, that is, the toxicity occurs frequently.
Besides concerms about permit liability, three factors contribute to this belief: EPA’s toxicity
identification evaluation (TIE) methods for determining the causes of toxicity require a continued
presence of toxicity for successful completion; EPA’s field studies that correlated the presence
of effluent toxicity to actual ambient impairment of aquatic life were conducted in surface waters
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that experienced continual toxicity; and environmental engineers may have limited experience
in designing wastewater plants that will meet a toxicity objective all the time.

Second, some members of the regulated community believe that no enforcement action
can occur if a facility is actively attempting to resolve the problem, that is, the facility is
showing the appropriate diligence in trying to comply with the permit limit. Again, in addition
to concerns about permit liability, two factors contribute to this belief. In many instances, a
facility will not know the pollutants that cause the effluent toxicity. In addition, some POTWs
may not know the sources of these pollutants. Therefore, all facilitics may not be readily able
to identify and remove the causes of effluent toxicity and do not believe they should be subject
to enforcement action until they can identify the causes and sources.

QUESTIONS FOR THE PANEL DISCUSSION

Most regulatory applications of whole effluent toxicity have been through effluent limits
in NPDES permits. As a result, most of the big questions relating to toxicity have pertained to
permit liability. However, this is a water quality standards conference, and it’s only fair today
to discuss questions about interpretations of water quality standards. I'd like each of the panel
to give their perspectives on the following:

. To what types of water does the acute criterion apply: all waters or only those
with aquatic life uses?

o To what types of water does the chronic criterion apply: all fishable uses, or
only those with high-quality fishable uses?

° Where does the acute criterion apply: end of pipe or edge of mixing zone?

o How are the frequency, duration, and magnitude aspects of criteria inter-related?
Do the same frequency (one event in 3 years) and duration (1-hour and 4-day
averages) assumptions used for chemical criteria apply?

* What type of organisms should be used in monitoring: indigenous, sensitive, or
representative?

. Will a 304(a) criterion document for toxicity provide any benefit?
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WHOLE EFFLUENT TOXICITY TESTING: AN EFFECTIVE WATER
QUALITY REGULATORY TOOL - THE NORTH CAROLINA
EXPERIENCE

Ken W. Eagleson

Assissant Water Quality Section Chief for Environmental Sciences
North Carolina Division of Environmental Management

Larry W. Ausley

Supervisor

Aquatic Toxicology Unit

North Carolina Division of Environmensal Management

ABSTRACT

The use of whole effluent toxicity testing has become a valuable method for regulation
of toxic discharge to the surface waters of North Carolina. The North Carolina experience
demonstrates that this technique can be applied as a limited parameter in NPDES permits with
expected compliance rates equivalent to those of conventional pollutants. North Carolina applies
these limitations to protect instream chronic toxicity at the 7Q10 low stream flow statistic. After
a complete S-year permit cycle where these limitations have been included in NPDES permits,
compliance rates across the State are 89 percent. During this permit cycle, all facilities having
a complex waste stream or those designated as a major discharge (> 1.0 MGD) were issued
permits with the previously described limits. Experience has demonstrated that both municipal
and industrial waste streams found to be initially toxic can be reduced in toxicity to meet these
limits, even when the discharge is to an effluent-dominated stream.

NORTH CAROLINA HISTORY

Traditional methods of regulating the discharge of toxic substances to surface waters use
chemical criteria or standards to allocate specific quantities of these substances to a specific
water body. These chemical criteria are developed to protect a designated "use” of the receiving
waters. The uses typically include support of healthy aquatic communities. A numerical
criterion to protect this use can be developed using an array of laboratory exposure data to

95



K.W. EAGLBSON aad L.W. AUSLEY

determine an acceptable quantity of the toxicant of concem. These criteria can then be utilized
to develop discharge limitations in an NPDES permit.

Chemical-specific limitations are extremely effective at protecting surface water uses.
Effivent discharges, however, are complex mixtures of chemicals. Both the regulated
community and regulators neced another tool to allow the combined effects of these mixtures of
chemicals and unknown constituents to be evaluated. Biological monitoring provides that tool.
Because the "use” that is being protected is aquatic life propagation, biological monitoring
provides a direct evaluation of attainment of that protection. Biological monitoring may take
place either in the receiving waters (field survey) or in the laboratory (toxicity testing). Both
of these measures provide valuable information regarding the beaith of the resource being
protected.

Field collections of biological communities provide a summary of the environmental
conditions for a period prior to the sampling event. This period is dependent upon both the
population being sampled and the type of insult received. A skilled investigator can use these
biological surveys to quantify the heaith of the system and often may identify the cause or causes
of any degradation that may have occurred.

Because biological survey of the receiving waters provides such a comprehensive
evaluation of the health of the water body, it is difficult to use as a tool to specifically limit the
discharge of toxic substances. This is where biological monitoring in the laboratory becomes
extremely useful. In the laboratory, the physical impacts to the receiving stream (e.g.,
destruction of habitat) can be isolated from the chemical impacts. When a laboratory test is
performed to evaluate biological responses to a waste discharge it is termed a "Whole-Effluent
Toxicity (WET) test."

The WET program began in North Carolina in the early 1980s with a surveillance
program administered through the North Carolina Water Quality Section of the Division of
predicted to cause acute lethality to inhabitants of the receiving waters. Initial results published
in 1986 indicated that 25 percent of the facilities tested were found to be acutely toxic in-stream
(Bagleson et al., 1986).

During these carly investigations, cost-effective short-term chronic assays were not
available to staff. Therefore, the test results reflect only instances where acute mostality was
expected. If chronic techniques had been available, the portion of streams predicted to be
impacted would certainly have been greater. These statistics indicate that the typical permitting

strategies in use at the time were not completely effective in controlling toxic discharge to
surface waters.



WATER QUALITY STANDARDS IN THE 2in CENTURY: 95-101

Because of the frequent occurrence of discharges predicted to impact our surface waters,
North Carolina began a program utilizing WET limits in NPDES discharge permits. This

was n Yannam |°Q" antl ‘\a. hasn in nlana malativaly nnchanoad sinne that timae
Pl\’slﬂll wao lﬂ'sllll l-ll J-llll“l, a7 1B URAAS Ill PM IVwiau Y l, ml-lllsw SILRAY IMGS LN .

Since 1987, all NPDES facilities having a complex waste stream or who had a discharge volume
> =1.0 MGD received WET limits based on their instream waste concentration (IWC).
Instream waste concentrations are calculated as the percentage effluent in the receiving stream
while the facility discharges at maximum permitted capacity during a low stream flow event.

North Carolina uses the 7Q10 as ite low flow stream gtatistic. The 7Q10 value represents the

lowest weekly average stmm flow that has a probability of recurring once every 10 years.
These arc ihe same statistics used when aliocating a chemicai-specific subsiance for the
protection of aquatic life. Testing protocols were based primarily upon the Ceriodaphnia
chronic procedure published by the U.S. EPA (1985) and modified by the North Carolina
Environmental Sciences Branch (North Carolina Division of Environmental Management, 1985).
ﬂlesepmoedumlimitthefacﬂitytodischugingawastestmmtlntwillcauseneither
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significant survival nor reproduciive reductions ai ihe TWC.

PROGRAM VALIDATION
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North Carolina’s early experience with the WET test procedures has indicated that direct
experience of the personnel performing these analyses and rigid adherence to specified protocols
are the most important factors in both successful completion of the test and repeatability of the
analysis. To ensure that the laboratories performing the analyses are adequately staffed and that
the laboratories are following specific quality control requirements a stontory Certification
Program was esiablished through ihe adoption of reguiaiions in 1588. Through ibese

regulations, any WET data submitted as part of an NPDES permit requirement must be
performed by a laboratory certified by the State of North Carolina.

North Carolina is exuunely comfortable with the utility and effectiveness of the WET
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additional 9,500 submitted as self-monitoring data. Ovenll, the tests have been both repeatable
and reflective of toxic impact in the receiving water body. Early in our program we performed
and published a series of validations where predicted laboratory impacts were compared with
actual instream measures of environmental impacts. In this study, we found that the laboratory

tests wers strone nradirtare af anvisnamantal imnants Haslascn as al 100N Cimilar findinos
weiv SRITLg Proaililn O SGVIITAIMSHIA: HNPats (amgsosinl &R &i., o0V, SURLRT NINGINgS

are also found in the U.S. EPA Technical Support Document (U.S. EPA 1991) and by other

authors (Dickson et al., 1992; Mount et al., 1992; Mount et al., 1985; Mount and Norberg-
King, 1986; Norberg-ng and Mount, 1986)

Relighilitv of aanatic toxicity uumno has bheen widelvy svaluated and aumenm
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pubhmtlons are avmlable for review of the subject Precision of the analyses (the ability for
I'lllllllple tests to derive similar MUIIS) have been shown to be equlvalent to that of many
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chemical-gpecific analytical techniques used in the NPDES Program (U.S. EPA, 1991; Anderson
- and Norberg-King, 1991; DeGraeve et al., 1992). We have reviewed a series of 45 split WET
samples submitted by NPDES permittees and bave found an agreement rate of 96 percent in
determination of compliance/noncompliance where the results reasonably represented the same
analysis. Whole effluent toxicity analysis, as applied in North Carolina, is clearly suitable for
routine application in the NPDES permitting process. This application, however, though must
be accompanied by active quality assurance and data review programs. Data submitted that have
been improperly analyzed and that haven’t met stated quality objectives are not reflective of a
poor protocol but rather of poor application of that protocol. Analytical problems which arise
in a particular test do not imply unreliability but rather point directly to safeguards and quality
measures built directly into each analysis. These problems should neither be overiooked nor
grouped with conclusions that the protocols themselves are flawed. Statistical analysis
techniques defined for each method take into account the within-test variation that may occur and
account for this variation by decreasing the sensitivity of that analysis, effectively limiting to a
defined degree, the possibility that a “false positive” result is declared.

PROGRAM RESULTS

The North Carolina WET program, using chronic limitations in NPDES permits has been
in place nearly 6 years. During this time, we have included WET limits on almost every
compilex waste discharge. Historically, both regulatory agencies and the regulated community
have questioned as to whether WET limits based on chronic criteria would establish criteria too
burdensome for compliance. Our experience demonstrates that this is not the case. At the
submittal date of this manuscript, North Carolina had issued 539 permits that contain WET
limits (270 to municipalities and 269 private industrial). Figure 1 depicts compliance rates for
these facilities with an ovenall compliance rate of 89 percent (95 percent for municipals and 83
percent for industrials). These rates are equivalent to those we experience for the conventional

parameters of BOD, solids, and ammonia (approximately 85 percent).

These high compliance rates for WET reflect significant effort at toxicity reduction on
the part of North Carolina discharging facilities. It is important to note that very early in North
Carolina’s program, 1 in 4 dischargers was gcutely toxic and after only 6 years only 1 in 10 is
chropically toxic. When comparing the compliance rates for WET limits with those of
conventional pollutants, it is important to remember that wastewater treatment facilities are
typically engineered to meet the conventional limits, and that WET limits were placed in most
permits after the facilities were designed and built. BEven so, compliance with WET limits will
soon significantly exceed compliance rates of the conventional pollutants.

For all water quality-limited parameters (including WET limits based on the IWC),
compliance becomes more difficult as the percentage of effluent domination AWC) increases.
In these instances, the specific chemical limit more closely approximates the water quality

98



WATER QUALITY STANDARDS IN THE 21s CENTURY: 95-101

standard, and the WET limit requires no o o
impairment to the test organisms in % 1
essentially 100 percent effluent. A review of Y
the data set depicted in Figure 1 but grouped L |
by IWC indicates, however, that the ;,, |
compliance rates are reasonably consistent. Py

These data may be viewed in Figure 2. A
strong trend toward noncompliance at the
higher IWCs does not exist. These results
reflect considerable effort by the dischargers
at addressing their WET limitations. They ‘
also reflect the fact that when challenged, the — .
facilities are able to address chronic toxicity Figure 1. Facility compliance.
within their wastestreams even at the higher

IWCs.

S

0

8

Figure 2 indicates that the lowest
grouping between 0 and 25 percent waste has
a compliance rate of 98 percent, while the
most effluent-dominated group (> =76
percent) has a compliance rate of 76 percent.
These compare favorably with typical
compliance rates for conventional
parameters. In many instances of
noncompliance, the causes or remedies of the " - s - —_
toxic condition have been discovered and btreem Waste Comrentration (%)
actions have been taken that are predicted to
resolve a noncompliant condition. Continued
efforts on the part of our discharging
community will eventually move these
compliance rates even higher.

888 8838228

-
o
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Figure 2. Facility compliance vs. instream
waste concentration.

NATIONAL APPLICATION

It is felt that the North Carolina experience validates the use of WET limitations based
on chronic criteria allocated at low flow (North Carolina uses 7Q10). Even in effluent-
dominated streams, these limits have been found to be reasonably achievable. Waste allocation
to these effluent-dominated streams is frequently encountered within North Carolina’s permitting
program as evidenced by the histogram found in Figure 3. This information depicts frequency
of occurrence of the IWCs for the same dataset found in Figures 1 and 2. Effluent-dominated
streams constitute the majority of permits that must be addressed in North Carolina. In fact, 20
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percent of the facilities constitute 90 percent or more of the receiving stream. Because the
objectives of the Clean Water Act and those of the North Carolina General Statutes require
protection of aquatic life uses, even these instances in North Carolina are limited at the IWC
using chronic criteria.

National application of the WET program should be equivaleat to application of chemical-
specific limits with regard to protection criteria and allocation. Chemical-specific criteria for
the protection of aquatic life (outside a mixing zone) as required by the Clean Water Act demand
protection against chronic impacts. WET limits must be set equivalently. They must be
enforceable, limited parameters providing protection during the same low stream flow events
protected by chemical-specific limitations. In instances where a noncompliant condition exists,
North Carolina has found Consent Orders (SOCs, JOCs) to be an extremely effective control
method by allowing the facility and
regulatory agency to work toward a
resolution of the problem. They provide
utility when working either with chemical-
specific parameters or WET limits. =

North Carolina has found that the use |} _
of WET testing as part of its regulatory |
program has directly benefited surface water "
environments of the State. The program has . i .
been applied using the same administrative o e e e e T
techniques as chemical-specific standards.
To: roblems have been -effectively : n
wx:::g t?y the discharging facilities, and Figure 3. IWC frequency distribution.
compliance rates continue to increase. WET
limits in NPDES permits have been proven practical and effective at controlling toxicant
discharge. North Carolina expects that these same results will be found by other agencies as
they pursue application of chronic WET limits in their own NPDES permitting programs.
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INTRODUCTION

In 1988, the Colorado Water Quality Control Commission, after a lengthy and in-depth
hearing process, adopted one of the first comprehensive biomonitoring programs in the country.'
That original regulation, and the numerous redrafts developed since 1988, have become the
comerstone for two important lessons in regulatory management. First, when floundering in the
arena of new, scientifically based regulatory undertakings with a Federal genesis, State agencies
will often be best served by remaining on the slow road to heaven if not indefinitely parked in
limbo. Second, in confronting a Federal bureaucracy with 18,000 staff and a $4.5 billion
budget, those who conform are blessed, those who conflict are damned, and whether one is
treated as St. Michael the Archangel or Mephistopheles depends in large measure on who is
sitting on the right hand of God on a given day.

To better understand the nature of this controversy and hopefully to identify some middle
ground upon which sound future decisions can be made, this article will initially describe the
key provisions of the original Colorado biomonitoring regulation and disclose the current status
of that enactment. This will be followed by a brief analysis of significant legal and technical
arguments. The article will conclude with a commentary upon the significant public policy
issues which have fueled the debate, while identifying a possible legislative solution. Though
the article will be presented from the perspective of publicly owned treatment works (POTWs),
many of the same concerns are shared by private dischargers.
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In December 1988, the Water Quality Control Commission of the State of Colorado
adopted a biomonitoring regulation which unfortunately became known as the “diligence
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detected,” rather than upon the mere presence of toxicity.”? Failure of a single quarterly WET
test would trigger accelerated testing to determine if a pattern of toxicity existed, or if one was
simply dealing with a one-time episode. If a "pattern of toxicity” were detected, the permittee
wwldbeginaprelimimryevaluaﬁontodetenmneﬂlepossiblecause If that investigation
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including a Phase I toxicity reduction evaluation (TRE) which would involve an identification
and characterization of the source of toxicity, and if necessary, a Phase I TRE which would
involve a site-specific plan to further investigate, and take steps to eliminate, the toxicity. Each
stq)mthepmmswasthembjeaofstnngmtnmefnmaandidmtxﬁedtwpmoedum, each
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existed a pattern of toxicity and the permittee displayed a lack of diligence in investigating the
cause and/or initiating a control response. A failure to perform routine or acceierated testing,
a failure to meet required deadlines for completing a TRE, or a failure to develop and implement
phnstoelimmtethetoxicityonceitwasldennﬁedwenpnmeexamplesofa'hckof
dlllm * The “intent® of the nermittee. ags referenced in 40 C.F.R, §123.27(b) {IQQI\ was
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The original regulation also provided that if, despite due diligence, the cause of the
toxicity could not be located, one could file a request for administrative relief from further
investigation and testing if certain other conditions were met, including compliance with all
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to be the result of pass ulluugu from the intake waier, while pruvnumg for relief in the form of
episode closure if the toxicity spontaneously disappeared during the preliminary investigation or
the Phase I or Phase II TREs. Finally, in the absence of published test protocols, the regulation
contained a provision for chronic toxicity testing in the discretion of the State Water Quality
Control Division, but did not establish a "chronic toxicity limit" or an “enforceable toxicity

innident? hasad An shonnin tast caenlte
MRRFAR UVERAL Vil VILIVILIR Wt 1 WOARLW.

In response to EPA objections over the diligence approach, which objections lead to the
Region 8 EPA veto of certain individual discharge permits,’ the Water Quality Control
Commissionmgagedindiswssmswi&EPAmmMptmrwhmwcepubkmpmmse
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requirements.” In June of 1991, and again in November of 1991, the Commission made
additional revisions to the State regulation. These were made in response to both EPA’s protest

that the so-called diligence approach was inconsistent with certain Clean Water Act statutory and
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regulatory m_g;_rgng_nn including EPA’s June 1989 changes to the discharge permit
regulatxons,‘ and the cry | of certain State permittees that they could not live with 'dual penmts
especially if EPA couid use the biomonitoring issue i0 renegotiaic other unrelaied permit
conditions.

The salient features of the current State regulation to which EPA still objects include the
following:

. The regulation does not provide for the imposition of enforceable chronic limits,
which EPA finds objectionable under §301(b)(1)(C) of the Act and 40 C.F.R.
§122.44(d)(1) (1991).
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upon failure of a single quarterly biomonitoring test, but does not consider
additional test failures during the accelerated testing, TIE and
separately enforceable failures, which EPA finds contrary to §309 of
40 C.F.R. §123.27(a)(3) (1991).

o The regulation states that acute toxicity limitations are maximum daily limitations,
exceedence of which are to be considered a “single day” of violation. EPA finds
this contrary to the provisions of 40 C.F.R. §122.45(d) (1991) mandating average
weekly and average monthly limits unless impracticable.

. The regulation provides that if a WET test failure is due to a specifically
reguiaied poiiutant, the nemeric limit shaii controi, which EPA asserts is contrary
to 40 C.F.R. §122.44(d)(1)(v) (1991).

° The reoulation nmvndm for an "intake credit” without virtue of reference to the

need for a ’I‘MDL allocation.

° The regulation states that the Division will ordinarily make a finding that the
discharge does not cause or have the potential to cause interference with the
anmnmemofappbcablewaterquahtymndardslfmemlsadmimgewan
otherwise dry stream bed and a biosurvey shows there is no aquatic life,
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toxic standard.

° The regulation defines "acute toxicity limitation” so as to bar a discharge which
results in a statistically significant difference in mortality for organisms between

the contmol and nnu affhant nanrantratinn less than or egual to the instream waste
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concentration or, if no instantaneous mixing is provided, mortality (in a
concentration of effluent) that exceeds 50 percent. EPA questions the adequacy
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of this provision to implement the State narrative standard as required by
$301(®)(1)(C), as it may allow 50 percent mortality in low flow streams.

Thus, like a balloon squeezed in one’s hands, once the State Commission changes certain
regulatory provisions in response to EPA oversight, other objections pop out from between its
fingers.

LEGAL ANALYSIS

During the course of the Colorado controversy, numerous detailed legal analysis
defending the State approach have been prepared,’ including a point-by-point legal refutation to
the opinion of the EPA Administrative Law Judge upholding the Agency objection to the
biomonitoring provisions of the City of Delta, Colorado, permit.* For purposes of this
discussion, a summary of the major points, in the form of a step-by-step analysis, is adequate.

1. Section 301(b)(1)(C) of the CWA requires any more stringent limitation necessary
to meet water quality standards established pursuant to State law.

2. Section 301(b)(1)(C) does not require effluent limitations.

3. Congress made a distinction between “limitations” under §301(b)(1)(C) and
"effluent limitations” under §301(b)(1)(A) and (B).

4. Section 502(17) and §509(b) of the CWA likewise distinguish between
*limitations” and “effluent limitations,” as have the courts.®

5. Section 303(c)(2)(b) of the CWA, as adopted in 1987, specifically endorses the
use of "permit conditions” as a means to control toxicity.

6. The restrictions on the discharge of toxic effluent, as reflected in the original
Colorado biomonitoring regulation, qualify as either "limitations” or "permit
conditions. ”

7. Even if “effluent limitations” were required, they are defined broadly under
§502(11) of the CWA and include any restriction on quantitics, rates and
conceatrations, including "schedules of compliance.” Court cases and BEPA itself
(1990 Region 9 Storm Water Opinion) have concluded that effluent limitations are
not limited to numeric criteria.

8. Under §502(17) of the CWA, a "schedule of compliance" is defined as a schedule
of remedial measures.
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9. The original Colorado biomonitoring regulation qualifies as a schedule of
remedial measures.

10.  Any guidance developed by EPA pursuant to §304(a)(8) of the CWA does not
rise to the level of enforceable criteria.'!

11.  Through its biomonitoring regulation, Colorado was implementing its narrative
water quality standard for toxics.!> There is no comparable Rederal standard.
There is no evidence that the original Colorado biomonitoring regulation is not
adequate to meet the State standard.

12.  The provisions of 40 C.F.R. §122.44(d) must be based on statutory authority.
Even assuming such authority exists, the regulation merely references to need for
“effluent limitations,” and does not prescribe single test pass/fail limits. The
preamble must be consistent with the language of the regulation itself.'¢

Finally, as will be noted below, there exist certain critical questions regarding the
technical reliability of WET testing.!* These observations raise additional legal concems if the
biomonitoring results are to be part of a single test pass/fail enforcement program.'® Technical
decisions must meet certain minimal standards of rationality.”” There must be an adequate
accounting for various factors, such as analytical variability,'® and there must be readily
discernible and repeatable standards of performance.” There must exist notice of what action
wili result in a violation,” and arguably some consideration givea to whether a standard or limit
can reasonably be met given available technology.? Finally, if the test is found to lack adequate
reliability, its use for purposes of violation prosecution, especially in the criminal arena, may
be quite limited.? All of these judicial caveats must be factored into the equation when
fashioning an appropriate biomonitoring program.

TECHNICAL ANALYSIS

Technical aspects of the Whole Effluent Toxicity (WET) test and its application in the

Water Quality Standards and NPDES Permitting Programs have several components. These
components include, but are not limited to, the variability of the test itself, the representativeness
of WET test results to actual receiving water impacts, appropriateness and applicability of the
WET test protocol, the proper test result interpretation techniques, and the technical approaches
to responding to "positive” test results. This section briefly raises and summarizes some of these
issues.
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Variability of the WET Test

Dozeas of research articles have been written over the last several years analyzing and
evaluating the variability of the WET test, and in particular, the chronic toxicity test using
fathead minnows and Ceriodaphnia dubia. Some researchers have found that the largest
component of variability associated with the toxicity test measurements is interiaboratory
differences between the measured endpoints, ranging from 0 to 100 percent for some test
concentrations.” These researchers aiso found that intralaboratory variability was significant
enough that multiple tests were necessary to establish a high degree of confidence. An intra-
and interlsboratory study found that experienced laboratory personnel at 11 labs could complete
only 56 percent of a given suit of 7-day Ceriodaphnia dubia tests, and that substantial variability
occurred between the laboratories.>

Other researchers have documented the impacts of test organism health on variability
found in toxicity tests, and found the variability in control survival to be greater than the
variation in the toxicity tests, with reference toxicity test controls using Daphnia spp. having a
standard deviation of 5 and 147 percent C.V.® Parental diet for cultured test organisms
(Ceriodaphnia dubla) was found to have a profound effect on the susceptibility of newbomn
organisms to toxicity of certain pollutants.*

The whole effluent toxicity chronic toxicity test does not reliably distinguish the presence
or abeence of toxicity. As with all living organisms, the fathead minnow and Ceriodaphnia
dubla will naturally grow and reproduce with considerable variability between individusis. Even
lifespan varies. The level of background biological variability can confound the biomonitoring
test. EPA recognized this and established cutoff criteria for control performance. At a
minimum, controls must demonstrate 80 percent survival, minnows must weigh at least 0.25

grams, and Ceriodaphnia must produce at least 15 offspring. If the controls fail to meet these
criteria, the test must be restarted.”

Based on analysis of more than 210 tests,” the fathead minnow procedure is likely to be
aborted 10 percent of the time for failing to meet mortality criteria and 22 percent of the time
for failing to meet growth criteria. Using results from 191 Ceriodaphnia tests, the procedure
is likely to be aborted 11 percent of the time for failing to meet mortality criteria. The data
from 103 Ceriodaphnia reproduction tests show the procedure itself fails nearly one-third of the
time. While EPA has developed criteria for rejecting ill-performing controls, and thereby
reduced the incidence of false negative results, no such adjustment is available when organisms
assigned to the effluent breakers begin to exhibit impairment due to natural causes. All
reductions in survival, growth, or reproduction are assumed to be due to toxicity in the water
column.
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Table 1. Performance of Biomonitoring Controls in Dilution Water Only.

N

1 The sumber of biomonitoring tests used 10 caloulste control performance.

2.  The range of mortality, growth, or reproduction sxpected 99 % of the time.

3.  The sumber of et which failed to0 mest BPA's recommended acoeptance oriteria for coatrol performence.

4.  The sumber of repeated biomonitoring tests which would be required 10 sssure that control performance was
within 5% of the estimated average for the species.

L} Orowith measured as dry weight grame/fish.

6 Reproduction messured as number of offspring per surviviag parent.

Source: 1992 Risk Sciences, Colorado Springs, CO, sad the Sants Ana Watershed Project Authority.

Table 1 presents the average performance of organisms exposed solely to dilution water.
The average mortality rate for fathead minnows is 9 percent; for Cerfodaphnia it is 11.4 percent.
The average weight for fathead minnows is 0.43 grams and the mean number of offspring for
the Ceriodaphnia is 17. However, the average tells only half the story. When biological
variability (standard deviation) is accounted for, it is clear that the test is incapable of
distinguishing the presence or absence of toxicity. Ninety-nine percent of the time, fathead
mortality ranges between zero and 30 percent. Fathead weight can range between 0 and 0.92
grams. Ceriodaphnia mortality can range between 0 and 62 percent, while reproduction varies
between 0 and 33 offspring.

For the key sublethal effects, even findings of zero growth and/or zero reproduction are

not statistically significantly different from population averages. A finding of statistically
significant difference in the context of a single test is an artifact of the small sample sizes.
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To compeasate for normal biological variability, the biomonitoring test must significantly
increase the number of replicates used. Another alternative would be to increase the number of
tests used to make a determination on toxicity. If fathead minnow survival is the measured
endpoint, five complete chronic toxicity tests would be required before one could be 95 percent
certain that the controls performed within 5 percent of the known average lifespan for this
species. Ninety-five tests would be required before one could attain the same confidence about

the representativeness of controls with regard to growth.

Twenty-four complete chronic toxicity tests would be necessary before one could
statistically confirm that the controls were within 5 perceat of the average lifespan for the
species population. And, it would be impossible to conclude that toxicity was adversely
impacting Cerlodaphnia reproduction until 68 chronic tests were performed. Until the sample
sizes are made coansiderably larger, there is considerable risk of mistaking normal biological
variability among exposed organisms for effluent toxicity.

In an attempt to demonstrate that the variability of WET testing was essentially
comparable to that of chemical analyses, the EPA conducted a Discharge Monitoring Report
Quality Assurance Performance Bvaluation (DMR-QA 11) in 1991. This report looked at
analytical results nationwide for metals, conventional poilutants, nonconventional poliutants, and
acute and chronic WET (tests using fatheads and daphnia. Based on this report, CVs for various
analytical methods were compared. As shown in the attached chart, Table 2, biomonitoring
methods consistently had the highest CVs, ranging from 20 percent for the fathead acute LCS0
procedure to 50 percent for daphnia chronic results. The CV was estimated from the 95 percent
confidence intervals for the data, reported as waming limits in the attached Discharge
Monitoring Report Quality Assurance (DMR-QA) Summary Report. The 95 percent confidence
interval spans approximately 2 standard deviations on either side of the mean, and the equation
below was used to estimate the CV. With the exception of biomonitoring methods, only CBOD
and cyanide CVs equaled or excoeded 20 percent. (Data selected from DMR QA Study 11,
prepared by City of Colorado Springs Wastewater Department.)

In genenl, the methods curreatly used to calculate WET limits for discharge permits have
been found to overestimate the harm to aquatic communities, WET test variability is substantial
and is not taken into account in permit limits, and site-specific factors that reduce toxic effects
are genenally ignored.®

Correlation of WET Test with Receiving Water Impacts

The fundamental assumption behind the EPA's use of WET testing as a water quality-
based approach to toxics control is that the resuits of the WET test on effluent in the laboratory
correlates directly to toxic impacts in the receiving waters. To demonstrate this relationship,
EPA conducted eight studics as part of its Complex Effluent Toxicity Testing Program
(CETTP). Closer examination of this effort revealed that (1) the CETTP was performed without
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the benefit of a formal statistically based experimental design; (2) the studies focused on
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confounded relationships among effluent toxicity, ambient toxicity, and community effects; and
() the conditions examined in the studies were markedly different from those used as the basis
for toxicity permit limits.® The review effort concluded that the additional studies were required

to "strengthen the scientific basis for using-—-(WET)--to predict potential ecological effects.” An
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developed by the CETTP showed relatively few correlations.”
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nonrepresentative specics. For example, Daphnia spp. live in quiescent conditions, and cannot

mrvive the velncities of free-flowine rivers and streams. Yt diacharess tn such water hadias

ive the v of free-flowing rivers and streams, Yet discharges to such water bodies
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abundance, and the ability to move to less stressful locations as limited by the protocols do not
represent receiving water conditions. 1hed11uuonmuaeddunngthewsttypmllyu
svnthetic Iahntntnrv water which does not reflect the character of the mmnc water, These

WY eeweY Seeer & = SPwVes Wi Sary &wwwe v Sws o - SHwIw

maomeofd:emthﬁbmgmtoqueﬁmnmydneetoomhhonomebwith

A use attainability analysis on the Santa Ana River, that is preseatly being completed,®
hnmdmtulthalthn'emmhnnﬁmavkh:m‘ddmhlamlm biomonitorine. and

e BERAARS|RSS e s veme=YY Y e s S

mbmmumqmmmhekmumimpw,mdwwthewuﬂw

PPV 75 R T

112



WATER QUALITY STANDARDS IN THE 2is CENTURY: 103-121

Test Resnlt Internretation
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For example, without a demonstrated dose-response relationship, the test data are meaningless.
An cffluent may be tested at 12.5 percent, 25 percent, 62.5 percent, and 100 percent
concentrations, and the respective survival results are 100 perceat, 90 percent, 100 percent, and
lOOpercent with control survival of 100 percent. The 90 percent survival at 25 percent effluent
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is above the allowable control mortality and higher effluent concentrations show no toxicity—

there is no dose-response reiationship. These test resuits are questionabie and probebiy
meaningless. Yet they will result in a permit violation. Is the violation due to real toxicity or
to flawed statistical interpretation?

EPA’swnentstmdudWBTanﬂysispmtocolsmidetonlym hbomoryvnmbilky

inter-1aboratory vananuny is exciuded. Chemicai daia umyns considers both. Until loxlcuy

protocols consider both, their results will be often misleading or meaningless. >
Current statistical analysis methods can lead to erroneous interpretations with respect to
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compliance with permit WET limits. 'Ihese malym compare the blologlcal responses betwwn
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statistical analysis upon which determinations of biological significance are made. The
magnitude of any indicated adverse effect is heavily influenced by the design of the toxicity test
and the natural variability between living organisms exposed to the same test conditions.*
Therefore, WET test design, the test dilutions used, mm:alvambﬂrty,andthecboieemd
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the “apparent” test resuits.
Additional Technical Considerations

Other factors must be considerad in the use of biomonitorine or WEHT. for comnliance
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determination purposes.**

The health and well-being of the test organisms is critical. Diet and environmental
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poor diet, or the environmental conditions in which the organisms are cultured and tested, In
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Selection of dilution water is important. Synthetic laboratory water may not accurately
reflect the character and mitigating effects of the receiving waters. Replacement of dilution
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organisms. On the other hand, use of upstream receiving water as dilution water also adds
variables, and may be a source of toxicity. This was the case in a Wisconsin POTW situation
where the higher the effluent concentration, the less mortality and greater fecundity and growth.
The POTW effluent diluted the toxicity caused by nonpoint pesticides entering the upstream
receiving waters which, per the permit, had to be used as dilution water.

The pH creep in the laboratory test situation, which does not occur in the real
eavironment, can and does cause toxicity due to un-ionized ammonia concentrations artificially
elevated by the laboratory conditions. This situation is especially of concern in small lagoon
treatmont systems that experience seasonal high pH levels as a result of algal growth.

Further, the effects of synergism between otherwise innocuous substances in POTW
effluent or effluent/receiving water mixtures cannot be predicted or easily identified. POTW
influents and effiuents are continually changing in their makeup. Determining the causative
agents of toxicity under such circumstances may be impossible with current technology. At the
very least, the toxic agents must be consistently present--one cannot find that which no longer
exists—-and the opportunity to run multiple tests without facing liability for such investigative
efforts must be available.

PUBLIC POLICY ARGUMENTS

Most, if not all, POTWs will acknowledge that WET testing is a useful tool in toxicity
control, and that it should be a part of the Nation's water quality regulatory program. However,
its misuse, including an insistence that each biomonitoring test failure be subject to the
enforcement provisions of the Federal Act, could prove disastrous both financially and
politicaily.

It is unfounded for the Agency to fear that if the same approach to effluent control which
has worked tolerably well for the past 20 years for conventional, numerically measured
pollutants, is modified, a precedent will be set which will open the flood gates to the
incorporation of a "diligence approach” throughout the environmental reguiatory program.
Fundamental scieatific principles and commonly accepted notions of due process simply demand
that a different course be followed in this instance in order to reach the same commendable
result, i.e., the control of toxic discharges and the protection of classified water uses as
identified by the States. As noted in the recent report issued by the Council on California
Competitiveness, in the area of regulatory management, process cannot take precedence over
rational policy-making.”

In advocating adoption of the original Colorado biomonitoring regulation, Colorado
POTW:s identified a number of public policy concems (in addition to the technical concerns)
during the course of the debate. These remain relevant today, and include the following:
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L By its very nature, WET testing is designed to catch the "unknown" pollutant; if
the toxicant is known to exist, it will be regulated in the permit as a specific

chemical numerical limit,
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identify the cause of the toxicity. Until the cause is determined, POTW3s cannot
take action to stop a WET violation, such as enhanced pretreatment regulation.

. There must exist a positive incentive to run more tests.
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impossible to control, such as iliegai dumps, synergism as a resuit of iegal
discharges, a disposal of household waste, or copper plumbing leaching.

° RPA’s use of enforcement discretion in a smvh teat nase/fail s vstem may
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closely circumscribed due to the possibility of of citizen suits.®

. By virtue of judicial precedent, a single incident of toxicity may be the basis for
30 separate violations if monthly testing is in effect, or 90 violations if quarterly
testing is adopted.”
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adverse publicity may undermine citizens’ support of, and confidence in, the
utility system and its empioyees.

. A finding of violation could result in an inability to obtain bond financing, or at
least bonds at the rate degired.
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assessing and calculating future penalties under EPA or State penalty policies.

. An enforcement "policy” of leniency relative to initial violations may run the risk
of modification due to political pressures, citizen concerns, changes in
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. EPA’s insistence in its preambie to the 1989 changes to 40 C.F.R. §122.44

(1991), and in its biocriteria guidance,* on "independent applicability” repeals the
longacceptednononofpamnasash:eld and exposes POTWs to substantial

enforcement rick,
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Not emphasized in the above listing are the tremendous costs associated with ensuring
that the sensitive test species, generally Ceriodaphnia dubia and fathead minnows, survive at a
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given mie in the wastewater effluent. Though EPA has at times indicated that indigenous
species may be used for test compliance purposes, this has been with the caveat that it is
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used,” whlcnuofthemudalmnmwouldmthedwebpmemofoomplaEPA-
approved protocols and quality assurance procedures.* In other words, protection of the current
water quality is mot acceptable. These costs are reflected in plant upgrade expenditures,

additional pretreatment program measures, and testing expenses, including direct labor costs.
In additinn there am amnnn{hfnm associsted with nenaltv enforcement nmoceedines  includine

QS WASRASTVES) WEwe W wesw i Peammis) Vil Vivewstwses s Uewewarimy) sscwatewasagy

attorney fees.

One must ask the question whether EPA’s preferred single test pass/fail approach to WET
control is a wise use of scarce resources. Wouldn't it be better to devote these resources to
investigation and control under a "diligence” scenario? As stated in the Report of the California
Council on Competitiveness referenced above, m’tuawonhwhﬂeundunhngtomqune'thn
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would achieve the same or nearly the same benefits but with a more efficient use of resources. ¢

A recent article in Forbes magazine highlighted many of these same concerns.“

One thine however is nlnnh_;fnlu clear: The cnet ner lifa thanratically saved_.
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as measured by the EPA itself, oﬁenundermmmrytequuemau-unowvagmg
on the fantastic. "1 have never seen a singie [proposed reguiatory]j ruiec where we
weren't paying at least $100 million per life for some portion of the rule, or very
few," says Yale Law Professor E. Donald Eiliott, anllyallyandmcentEPA
general counsel. "I saw rules costing $30 billion. "
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EPA regulation on wood preservatives that imposed costs rate of $5.7 trillion per life
presumed saved. This implies a willingness to spend the eminGNPtoavoidasingle
hypothetical premature death.
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The article then concludes:

As Elliott puts it, reflecting on prospective costs and benefits: “"I’ve come
around to the view that you just can’t get there from here using these kinds
of techniques." What Elliott means by "here” is known in the trade as
*command-and-control® bureaucracy--prescribing detailed ruies atiempting ®©
cover every possible circumstance. The EPA’s pervasive rules, some observers
say, amount to a national industrial policy . . . or land use act.

The above obeervations have a direct spplication to biomonitoring, as EPA attempts to
prescribe the essence of State programs down to the last detail, rather than allowing the States
to implement their narrative toxics standards, through WET controls, in a manner that efficiently
and effectively achieves the goals of the Act, and in a manner which is consistent with Bxecutive
Order 12612 (on federalism) and Bxecutive Order 12778 (om civil justice reform). A
*command-and-control” approach not only is financially expensive but also leads to
governmental in-fighting, which breeds delay.

To the extent EPA argues that its actions in this particular area are constrained by the
very language of the CWA, POTWSs have supported clarifying legislation which would allow
States to adopt enforceable permit "conditions” to meet toxic control objectives rather than
relying upon single test pass/fail limits.* The exact wording of the legislation, which is
curreatly pending in Congress, is not magical in nature, and certainly could be modified as long
as the underlying concept of performance-based enforcement is retained. One must produce a
positive incentive for the productive use of biomonitoring testing, while ensuring that test
nonperformance, malperformance, or failure to comply with a schedule of compliance, will
remain susceptible to enforcement proceedings. Legislation which clearly endorses this approach
could be the foundation for forging a partnership between local, State, and Federal government
agencies in the control and eventual elimination of toxic discharges.

FOOTNOTES

1. 5 C.C.R. 1002-2, Section 6.9.7.

2. Pifher and Egan, Biomonitoring and Toxics Control: The POTW Perspective, Natural
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THE STATUS OF THE SCIENCE RELATIVE TO THE USE OF
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WHOLE EFFLUENT TOXICITY TESTING IN WATER YUALILLX

Philip B. Dorm
Senior Stqff Environmenal Taxicologist

Shell Development Company
Westhollow Research Center

Houston, Texas

INTRODUCTION

Whole effluent toxicity (WET) testing has been used for monitoring purposes since the
carly 1940s, and has been utilized for compliance monitoring in California since the late 1960s.

The nuamnca nf ainch manitarine wae a mannenitinn that shaminal muanitarine alnne ~Annld not
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predict or measure biological effects in receiving water bodies. Early test development was
targeted toward short-term exposures measuring lethality, and when coupied to an estimate of
the field exposure, could be used to assess receiving water effects. However, carly uses of
toxicity testing were targeted toward technology to control effluent quality with little

anneidaratinn far macsivine water avnnenme Tha adnewinn nf watear anatlitv_haead narmitting ln
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1984 by the U.S. Environmental Protection Agency (U.S. EPA, 1984) was a major step forward
in integrating chemical and biological monitoring to protecting receiving water quality.

Integrating the concept of hazard assessment which coupled effects and exposure allowed effluent
dischargers to estimate environmental effects of effluent quality (Bergman et al., 1986).

Water quality-based permitting applied to National Pollutant Disclm'ge Elimination

System (NPDES) permit monitoring, and compiiance presented an opportunity to assess and
control the discharge of "toxic substances in toxic amounts.” However, considerable controversy
amwwgardmgﬂwwchmcalbwsformpmmummappmchmmﬁngtmww

deemad toxicitv teet resulte could reeult in multimillion dollar encineerinoe solutions for
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methods or the resuits of WET (Glickman, i951).

'IbeuscofWEl‘fordevelopmentofwaterquahtystandardsmaybemadeonaswe-

snecific bagis and may bhe either 2 numeric limit or narrative standard to protect the desionated
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uses of the receiving system EPA guidance has recommended that no mcelvmg system should

123



P.B. DORN

have acute toxicity at any time, although a chronic toxicity standard protective of the receiving
water is appropriate. The development of that standard should incorporate the best available
science to protect the biological population in the system, and should be site-specific to account
for regional differences in biological community and water quality characteristics.

The test procedures for whole effluent testing have been developed for several freshwater
and marine tests and are being utilized for many NPDES programs in the United States. These
methods, for the most part, have not been promulgated as procedures as specified in the Clean
Water Act section 304(c), but are being utilized. This paper addresses the science of WET for
water quality standards.

The purpose of this discussion is to review the technical progress made toward the
application of WET toward water quality standards and to outline some of the problems facing
implementation. The existing science of WET as it is being applied to State and regional
programs will be discussed and highlighted: (1) the expected variation in test results and
exposures relative to a discharger’s ability to meet a water quality standard; (2) selection of the
appropriate test species for the specific site; and (3) application of site-specific WET methods
for assessing receiving water impacts.

EXPECTED VARIATION IN TEST RESULTS

In anticipating WET testing for compliance to a water quality standard, several factors
require attention to ensure that results are realistic with relationship to achieving the goal of
receiving water protection. For illustrative purposes, Figure | shows several cases whereby
there is considerable uncertainty in knowing whether WET limits are being achieved for
receiving water body protection. This figure in essence captures all of the major issues
surrounding WET testing for water quality standards. The top set of data shows WET results
for acute and chronic toxicity such that the receiving water concentration is below the effect
concentrations. However, superimposed on these data are areas of uncertainty (dashed lines)
that delineate boundaries where the measurements vary, and one is not certain (or with a smail
probability) that WET standards are achieved. The second set of data shows the same
information and includes the issues surrounding setting an exposure estimate of receiving water
flow. The indicated line for the 7-day average low flow during a 10-year period (7Q10) is often
used to set limits. The chronic toxicity data illustrate possible responses of three species
(recommended in U.S. EPA, 1991) and their span of sensitivity and frequency of reflecting
changing effluent conditions. The dilemma of these data is that one may nor be in compliance
because of uncertainties due to test precision, exposure, and site-specific variations. The
following discussion illustrates these concerns, as applied to specific derivations of effluent
toxicity and exposure.
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EFFLUENT EXPOSURE VS. TOXICITY
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Test Precision Estimates

Few cffluent toxicity test round robin exercises have been conducted to understand
precision, but available results demonstrate that there is variation between laboratories. In some
cases, there is so much variation that the ability to determine compliance to a toxicity
requirement would be questionable. Numerous intralaboratory studies have shown that effluent
toxicity tests, and toxicity tests, in gemeral, are within "acceptable variability” relative to
chemical analysis methods to be used in a regulatory framework. In the last few years,
interlaboratory experiments have been conducted using NPDES compliance test methods for
Daphnia, Ceriodaphnia dubia, Pimephales promelas, and Mysidopsis bahia. These programs
have investigated interiaboratory response to reference toxicants in conjunction with effluent
testing. Reference toxicants used include potassium dichromate, sodium chloride, and sodium

. Effluents tested have been from electric generating utilities (DeGraeve et
al., 1992; 1988), pulp and paper mills (DeGraeve et al., 19592), refineries (DeGracve et al.,
1988), chemical plants (Grothe and Kimerle, 1985), and drilling muds (Ray et al., 1989).

Table 1. Interiaboratory variability of fathead minnows and Ceriodaphnia exposed to
reference toxicants and effluents. Mean data are 7-day LCSO0 for 10 laboratories.

Sets 1 and 2 represent time independent testing periods. The coefficient of
variation (CV) is shown in percent and derived as standard deviation/mean x 100.

Utility Effiwent (%)

Pulp Effiuent (%)
Refinsry 301 (%)
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Table 2. Intra- and inter-laboratory variation in effluent toxicity tests conducted. Number
of species and effluents are indicated from all studies analyzed, toxicity is ratio
of maximum/minimum values measured, and coefficients of variation (CV) are
shown as mean and range. (Adapted from Parkhurst et al., 1992)

In studies to determine the interlaboratory variation of Ceriodaphnia dubia test methods,
10 laboratories participated and tested utility and paper mill effluents. Test variation (coefficient
of variation) ranged from 12 to 80 percent, and variation using reference toxicant ranged from
6 to 70 percent. Similar results were obtained in a second study using the fathcad minnow
(Table 1). In a summary of acute and chronic round robin data (Parkhurst et al., 1992), the
mean coefficient of variation was between 7 and 34 percent (Table 2).

There is a need to conduct interlaboratory precision exercises for other species utilized
in NPDES WET testing before implementing compliance requirements for these species. After
thorough testing, EPA should publish test methods according to Clean Water Act section 304
(c) criteria. Although all species utilized in State NPDES programs may not have been
evaluated, some baseline species can be used.

TOXICITY TESTING FOR PERMIT COMPLIANCE

For screening purposes, effluent toxicity testing is a valuable tool, and can enable a
discharger to determine the need for additional treatment, process changes, point source control,
etc. However, effluent toxicity testing is routinely being used for compliance with requirements
such that the determined toxicity, i.e., no observable effects concentrations (NOEC) such as
NOEC > 90 percent effluent, may be difficult to achieve. Although the interlaboratory precision
of effluent toxicity testing has been shown to be approximately 30 percent variation, the variation
has been calculated on lethal concentration (LCS50) or inhibiting concentration (IC50) point
estimates and not on specific variability in complying with a specific concentration, such as that
the NOEC must be greater than a specific concentration. A summary of effluent performance
characteristics and implications for regulatory testing were evaluated (Parkhurst et al., 1992;
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Warren-Hicks et al., 1992), and were found to show higher variation in one concentration
comparison which compared a point estimate such as LC50. Data analyzed by Warren-Hicks
et al. (1992) from the fathead minnow round robin conducted by DeGraeve et al. (1988)
illustrate the variation in response if the same concentration/mortality data from "refinery 301*
are plotted for each laboratory compared to comparing LC50s (Figure 2). The figure shows that
the variation in data from the 10 different laboratories would be inconclusive to determine
compliance.

100 g 100 pp—
: . . Refinery 401
804 .\ |
) Predicted
60 - :\ Values
-
w 40 -
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20 4 Values
0 ottt 0 4t——r—r—y———
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Concentretion, % Concentration, %

Figure 2. Chronic fathead minnow effluent toxicity test resuits from 10 laboratories on
concentration-specific exposure to two refinery effluents. There is a wide range
in interlaboratory seasitivity to each of these two effluents, which could result in
uncertain decisions for NPDES compliance. Typical application would use the
point estimates for a “critical® concentration compared to the conmtrol for
compliance determinations. (Adapted from Warren-Hicks and Parkhurst, 1992.)

Although interlaboratory precision is acceptable for general research testing, permit
compliance to specific limits may have greater variation than the discharger can accept. Unless
the uncertainty of these results can be incorporated, dischargers may continuously face
unnecessary toxicity identification evaluation studies. EPA should adopt the use of uncertainty
to include inherent test variation in water quality-based permitting with WET. Precision
estimates are based on studies with "well-qualified® laboratories, and are not necessarily
indicative of all laboratories conducting NPDES testing.
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A strong reference toxicant program should be required and considered in any compliance
testing. Reference toxicant testing provides a baseline response to indicate to the laboratory and
the client the quality of test organisms and their response to known challenges. A time course
analysis of data portrayed as a statistical process control chart will show the performance of the
laboratory organisms over time. Reference toxicants, in addition to WET controls, should be
used to evaluate the performance of valid tests. When unacceptable reference toxicant test
results are identified, WET compliance tests should be discarded.

SELECTION OF TEST SPECIES APPROPRIATE TO THE RECEIVING
ENVIRONMENT

Selection of test species for effluent toxicity has been a subject of considerable debate.
If the receiving water is to be protected, species selection should be consistent with that
environment. Test species and protocols should also be carefully evaluated such that
*interferences” are eliminated. If the effluent possesses higher total dissolved solids (TDS),
different ionic composition, or salinity, test methods may have to be modified to incorporate
potential toxic effects from effluent quality not associated with “toxics” (Dom and Rogers,
1989). Measurement of "salinity” or "TDS" alone may not determine whether one species or
another is a better choice for testing. If the ionic balance is markedly different than the
environmental tolerance of the organism, toxicity may result (Figure 3). In this figure, the
effect of effluent salinity is compared to effluent "toxicity,” and the resulting interpretation is
that the effluent ionic balance caused the toxicity. In actuality, the site is located in the arid
West Texas environment and contributes to an otherwise ephemeral stream. The plant intake
water contains the high ionic strength solution, and little additional constituents were added by
the plant process.

If receiving water temperatures are lower than laboratory toxicity test conditions, such
as 15°C in the field and 25°C in the laboratory, an effluent containing ammonia would test toxic
in the laboratory test and not in the field. Cautions for these interferences must not be
underestimated.

Test conditions should provide a tolerable environment for the test organisms, so the
“toxics" in the effluent may be expressed independent of other sources of effect. EPA guidance
recommends that control data be carefully evaluated by using positive and negative control data.
The dilution water, as well as laboratory reference toxicity tests, should be used to determine
organism health before decisions on effluent toxicity are made.
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Figure 3. The effect of salinity on the toxicity of refinery effluent. The “theoretical® line
indicates the LCSO0 that was found when the synthetic effluent was prepared by
adding the exact composition of anions and cations to distilled water and
measuring toxicity. The two data points for January and December show the
results of mixtures of refinery effluent and synthetic effluent. The 1.0 point
shows that the refinery toxicity duplicates the toxicity of the synthetic effluent.

EPA procedures for calculating a water quality criteria value for a toxic pollutant
acknowledge that the criterion will be protective of 95 percent of the species in the population.
The search for the most sensitive species should not be the focus of WET testing, and better
estimates of variability in toxicity and exposure would produce better WET standards.

SITE-SPECIFIC WET METHODS FOR ASSESSING RECEIVING
WATER QUALITY

Effluent toxicity may result in acceptable or unacceptable resuits depending upon the
specific permit limits that have presumably taken exposure into account. Understanding effluent
variability should be more important than evaluating one "toxic” result as a significant toxicity
event. The presumption of receiving water effects from one or two WET results is not
appropriate unless a significant "pattern of toxicity” can be established that would indicate a
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cause and effect relationship between Iahm'nmrv toxicitv tests and receiving water communityv
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effects. State and reglonal progtams have utnhzzd dnﬂ'etent methods for WET complumce such
as weekly acute flow-through tests using rainbow trout in San Francisco Bay, where the S0th
pementxleofll tests must be 90 percent or greater. Dischargers in the Bay also must not have
survival in the lower 10th percentile less than 80 percent. In EPA Region 6, dischargers may
be required to meet chronic toxicity limits for Ceriodaphnia and fathead minnows corresponding

to the critical low flow and one-half of the cnuaal low flow for the receiving water body
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failure to meet requirements at that point results in a Toxicity Identification Evaluation (TIE)
study.

To eliminate diverse State and regional testing and oomplianoe programs, EPA should
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activities such as toxicity identification evaluations.

In development of WET water quality standards, site-specific factors must be included
to assure that national approaches are compatible with specific sites. Through the use of

congtructed stream and nond enclosure meeacoem exneriments it hag heen demongctratad that
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laboratory toxicity test results are reasonable estimates of field predictions when site-specific
conditions are maintained in test environments (Pontasch et ai., 1989; Dom et al., 1991i;
SETAC, 1992). Procedures for WET site-specific criteria similar to those allowed in modifying
water quality criteria should be included (U.S. EPA, 1983).
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The science of WET methods for establishing water quality-based receiving standards is
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and NPDES compliance testing.

WET methods have been well developed to present few technical challenges for
laboratories. However, EPA should conduct interlaboratory comparisons of those methods and
initiate nmmulmtmn acom'dmc to the Clean Water Act section 304 (c) procedures,

Impiementation of WET for water quality standards must address variability and
uncertainty associated with the receiving water exposure, and measurement (calculation) of

toxicity endpoints The pattern of toxicity should be established for appropriate test species
relating to receiving water effects before remediation activities are begun.
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RE-EXAMINING INDEPENDENT APPLICABILITY: AGENCY POLICY
AND CURRENT ISSUES

Susan Jackson (Moderator)
Office of Science und Technology

U.S. Environmental Protection Agency
Washingion, D.C.

EPA’s Office of Water recommends the independent application of its full array of water
quality measures (chemical-specific, whole-effluent, and bioassessment approaches) in State
water quality programs. “Independent applicability” means that the validity of the results of any
one of the approaches used to assess water quality does not depend on confirmation by one or
both of the other methods.  This policy is based on the unique attributes, limitations, and
program applications of each of the three approaches. Each method alone provides valid and
independently sufficient evidence of aquatic life use impairment, irrespective of any evidence,
or lack of it, denived from the other two approaches. The failure of one method to confirm an
impact identificd by another method does not negate the results of the initial assessment.  The
policy, therefore, states appropriate action should be taken when any one of the three types of
assessment determines that a standard is not attained.

The policy of Independent Applicability is discussed in the Technical Support Document
Sor Water Quality-Based Toxics Control (U.S. EPA| 1991a), which was widely peer reviewed.
and in policy guidance to the Regional Offices on the use of biological assessments and criteria
in water quality programs (U.S. EPA, 1991b). The current policy largely evolved from a work
group chaired by EPA that included representatives from EPA Headquarters offices, research
laboratories, all 10 Regions, U.S. Fish and Wildlife Service, and U.S. Forest Service. New
York and North Carolina provided technical assistance to the work group. Based on the
recommendations from several areas within EPA’s national water program, EPA asked the work
group to address how to integrate biological assessment and criteria approaches with traditional
chemical and physical methods. To do so, the work group had to first consider the scientific

base for the three approaches.

Water chemistry methods are used to predict risks to human health, aquatic life, and
wildlife, and to diagnose, model, and regulate water quality problems. Chemical-specific water
quality criteria for the protection of aquatic life are toxicity-based and address the effects of
single chemicals over a wide range of species.  Whole-cffluent toxicity tests measure the toxic
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effects of effluent samples that may consist of unknown or complex mixtures of chemicals.
Biological assessments and criteria directly measure the aquatic community’s response to any
and all pollutants, including habitat degradation and loss. The distinct capabilities of each of
these approaches to water quality assessment are the technical underpinnings of the policy on
independent application. The work group concluded that a comprehensive picture of risk is
possible from using all three together, and when used in a regulatory context, each measure also
indicates risk and can be, and should be, applied independently.  When one technique detects
or predicts a water quality impairment, the results of another assessment technique should not
be used to overrule that finding.

The policy clearly has a regulatory purpose, and at first reading, its application to water
quality programs appears straightforward. However, implementation of the policy has shown
this not to be the case. Several States, municipalities, and industries question the policy and its
application in water-quality based programs. including challenges to individual approaches.
Examples include challenging the environmental significance of the chemical- specific water
quality criteria or whole-effluent toxicity measures and giving precedence to biological
assessments over those other two approaches. However, the central issue under discussion is:
How are these different approaches, our basic program tools, most effectively applied in water
quality and resource protection?

Central to the debate is the uncertainty about what biological criteria are and how these
critena will be applied in pollution control and abatement programs. Some of the issues under
consideration are:  What constitutes a sufficiently comprehensive biological assessment that
accurately reflects cntical conditions? How can biological assessments be used in evaluating
cause-and-effect relationships? How will biological criteria derived from such information be
used in regulatory programs? Some of the key policy issues surrounding independent application
will be addressed as technical guidance on biological criteria is developed and implemented.
The scientific foundation of biological critena needs to be well established and iesied in a wide
range of situations before some aspects of policy implementation can be resolved.

Aside from questions about policy application, the environmental benefits of
independently applying the three assessment tools in detecting and remedying receiving water
impacts are not yet evident to many States, municipalities, or dischargers. One viewpoint holds
that since a biological assessment is a direct measure of the health of an ecosystem, a visibly
healthy biological community should be the deciding factor for determining whether or not a
water body is impaired or whether exceedances of a permit limit are environmentally significant.
This viewpoint gives precedence to biological assessments and criteria over toxicity-based
chemical measures. The Agency's concern in using a hierarchical approach of biological
assessments over chemical measures is based on the technical evaluation that each of these
assessments measures different endpoints and each provides a valid assessment of nonattainment
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of standards. For example, a short-term assessment of a biological community would fail to
detect long-term chronic and sublethal effects that would put the community at risk. In addition,
the science supporting biological assessments and criteria, and indeed all methods, is evolving.

A related issue involves the use of long-term biological assessments rather than the
Agency’s recommended toxicity-based methodology to establish chemical-specific water quality
criteria to protect aquatic life. SomewnthmtheAgency feel that this challenges the policy of
independent applicability and could result in less protective criteria because information specific
to each approach may not be considered. In fact, more stringent criteria could also be the result.
Others argue that a thorough, long-term biological assessment is the most direct and realistic
measure of the status of the resource that we want to protect. This question has arisen under
provisions of the water quality standards regulation that authorizes States to develop water
quality criteria based on "other scientifically defensible methods.” The Agency has not yet
issued guidance on the use of a biological assessment in the development of chemical-specific
water quality criteria, and this issue is being addressed on a case-by-case basis without
thoroughly evaluating potential ramifications to other parts of the water quality program.

An alternative to strict application of the policy is the weight-of-evidence approach. This
approach entails the evaluation of all available information to make the most informed decision
possible, and can take into account the strengths and weaknesses of each approach. Since
sufficient uncertainty is associated with each of the three assessment methods, an integrated
synthesis of all available information will make for the most sound and cost- effective decision
making. Some would argue that a weight-of-evidence approach is appropriate and practical in
all aspects of a water quality program, fmmass&ssing impairment of a water body to deriving
permit limits and conditions. The Agency is concerned that this approach would be difficult to
implement to protect water quality and to avoid one measure undermining another in a finding
of nonattainment. For example, if a short-term biological assessment is used to override a
chemical-specific permit limit violation, it may neither take into account the potential long-term
chronic impact of the toxicant discharged at higher concentrations nor measure if there is a
reasonable potential for a water quality impairment. However, the predictive chemical-specific
and whole- effluent approaches will.

The discussion on independent applicability has two key aspects: the technical foundation
of the policy and the logistics of policy impiementation. First, from the Agency’s point of view,
sound scientific reasons support the basic premise of the policy: that together, each of the three
measures (chemical-specific, biological assessment, and whole-effluent) provide unique and
complementary information about water quality and the health of an ecosystem. Essentially,
each approach tests a somewhat different hypothesis. The Agency recognizes the need to better
articulate this point, and we plan to do this. Various aspects of the technical issues have been
investigated.  Additional technical evaluation of the complementary nature of these three
measurements are being planned, including an examination of the strengths and weaknesses of
each approach and further explanations and interpretations of situations when discrepancies
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between the results are found. Such a comprehensive evaluation will provide further technical
basis for application of the policy, making full use of the strengths of the three approaches.

Second, the Agency’s water quality-based program has evolved from relying on
technology-based industry standards to including chemical-specific water quality standards and
whole-effluent toxicity limits, which have proved to be successful in controlling the discharge
of toxic pollution. In addition, the Agency is evaluating the application of sediment quality and
wildlife criteria as well as developing fundamentally different approaches such as biological
(instream response) and habitat criteria. This expanding base of water quality protection tools
reflects advancements in science and technology and a more sophisticated understanding of the
complexity of our natural world. The challenge to the Agency is to integrate all these tools in
a practical and cost-effective manner. The driving question should be: What is the most
effective application of our water quality tools in the protection of water quality and water
resources? Successful implementation of the policy of independent applicability depends upon
this integration as well as clear and comprehensive guidelines for its application.
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RE-EXAMINING INDEPENDENT APPLICABILITY: REGULATORY
POLICY SHOULD REFLECT A WEIGHT-OF-EVIDENCE APPROACH

Peter J. Ruffier

Director of Wastewater Treamment
Qity of Eugene
Eugene, Oregon

INTRODUCTION

The protection of aquatic life is a basic mandate of our Nation’s water pollution control
efforts. This mandate has been pursued over the years by a variety of regulatory measures that
have increased in sophistication and complexity to reflect the growth in understanding of the
dynamics of aquatic ecosystems. Water pollution control programs have sequentially
implemented these measures in a hierarchical progression: from the broad-brush approach of
technology-based standards; adding the more narrow focus on chemical-specific, numeric permit
limitations; followed by whole effluent toxicity testing; and now beginning to incorporate
bioassessment and biocriteria.

Bach successive regulatory measure for the protection of aquatic life is translated into
permit requirements that are layered over the preceding ones, traditionally without regard to any
redundancy in their technical foundations and informational values. The permit requirements
are subsequently treated as independent, autonomous limitations that are separately evaluated for
compliance and enforcement under the strict liability statute of the Clean Water Act (CWA).

This approach, endorsed by the U.S. Environmental Protection Agency’s (EPA) policy
of independent applicability, excludes much valuable information from the development of
permit limitations and magnifies the liabilities associated with scientific uncertainties in each of
the control measures during compliance evaluations. The results of this policy may be
manifested in redundant and inefficient allocations of resources for the protection of aquatic life
and contradictory conclusions from the multiple control measures about the health of the aquatic
community. Independent applicability also perpetuates a rigid, mechanistic regulatory strategy
that is inconsistent with the EPA’s advocacy of risk-based eavironmental management.

A better approach to the protection of aquatic life would use the weight of all evidence
provided by the various assessment techniques to determine appropriate water pollution control
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requirements. The weight-of-evidence approach acknowledges and accounts for the scientific
uncertainties of each assessment technigue, builds upon the technigues’ informational strengths,
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weight of evidence is technically defeasible, and is consistent with risk-based environmental
management.
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Early efforts to develop regulatory control measures protective of aquatic life were
severelv hamnered hv a lack of understanding ahout the environmental fate and modes of toxic
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establishment of uniform national technology-based effluent standards. With the technology-
based standards assuring a minimum level of water quality, research continued to develop the
techniques and data needed to assess the potential for adverse impacts from water pollution and
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to identify effective control measures.

Initial research efforts focused on defining the toxicity of individual chemicals through
the use of laboratory toxicity tests with muitiple aquatic species. These data were used to
generate national water quality criteria representing “safe” levels of exposure for aquatic life and
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by recognition that the chemical-by-chemical approach was very slow and did not address critical
real-world exposure factors such as bioavailability and the possible additive, synergistic, or
antagonistic effects of mixtures of toxicants. Whole effluent toxicity testing, although more
useﬁnlformammgbmvuhbmtyandthewmmuyofacompbxeﬂlm is still an
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indigenous aquatic organisms. This shortcoming is now being compensated for by the use of
biocassessment techniques that can directly appraise the status of a water body’s biological health
under the dynamics of actual exposure.
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toxicology, it does represent conceptually the continued increase in complexity and refinement
of aquatic ecosystem assessment techniques. Each successive assessment technique incorporates
the major elements of the preceding one. Therefore, whole effluent toxicity testing also
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measures the effects of individual toxicants, andb:oaswssmmtsmd:upmvndedataonthe
response of aquatic communities to the aggregate toxicity of complex effluents. The progression
of chemical-specific to whole effluent toxicity testing to bicassessment greatly increases the
amount of information and knowledge provided by each technique, but at a loss of focus and of
the ability to resolve the causative factors of any effect.

The interrelationship of aquatic toxicity assessments has been acknowledged in national
regulatory policy. In the first detailed expression of the National Policy for the Development
of Water Quality-Based Permit Limitations for Toxic Pollutants (U.S. Federal Register, 1984),
the EPA states:

There is now a general consensus that an evaluation of effluent toxicity, when
adequately related to instream conditions, can provide a valid indication of
receiving system impacts. This information can be useful in developing
wsulatory wqumems tomom aquatnc life, Mﬂmﬂnﬁmﬂmﬂ

Unfortunately, this acknowledgment has not carried over into the actual development of
regulatory requirements. Control measures have been implemented in a step-wise procedure
reflecting the availability of the successive assessment techniques. In this manner, permit
requirements derived from each technique (i.e., chemical-specific numeric limits, whole effluent
toxicity restrictions, and biocriteria) are being added on top of each other in an approach that
ignores the broad overlaps of the assessment techniques and prevents the consideration of
valuable information generated by each assessment.

The policy of independent application reinforces this approach by requiring that the most
“protective” result [empirically equivalent to the finding of most significant potential adverse
impact] from each assessment be used for effluent characterization while suppressing the
comparison of data from other techniques where the data are contradictory (U.S. EPA, 1991).

DEFICIENCIES OF INDEPENDENT APPLICABILITY

It must be noted that there is no statutory requirement driving the policy of independent
applicability. This policy has developed because of the severe limitations on resources essential
to assess fully each specific discharge situation and the necessity of operating under the rigid
format of the NPDES program. It is being administered as a regulatory expediency, to allow
water pollution control measures to keep pace with advancing science without having to modify
the existing permit program and without the need to justify or resolve discrepancies between the
aquatic assessment techniques. Independent applicability simplifies the implementation of permit
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requirements for the protection of aquatic life by minimizing the need for best professional
judgment and site-specific flexibility in the process, but at the loss of accuracy and effectiveness.

A basic conceptual failing of independent applicability is that it presumes that only
negative findings, i.e., those that indicate adverse impacts, are valid data. The problems with
this principle are twofold: First, it assumes that each assessment technique is unique and that
its measurement endpoint is a perfect indicator of the adverse effects on aquatic life from
exposure to the pollutant being evaluated. Second, it dismisses all positive data, i.e., the data
indicating no adverse impacts, as valueless when these data are in contradiction to negative
findings from any assessment.

Consider the following scenario as an illustration of the problems with independent
applicability: A discharge permit is being developed for a single point source discharge to a
freshwater receiving stream. Chemical analyses of the effluent demonstrate that all pollutants
are below applicable water quality standards except for copper, which exceeds the criterion
continuous concentration standard by 15 percent at the instream waste concentration. Short-term
chronic toxicity tests of the whole effluent do not show any adverse effects. Instream
bioassessments of fish and benthic macroinvertebrates indicate the existence of a healthy aquatic

community.

In this scenario, if stringently applied, the policy of independent applicability would
require that the chemical-specific data alone be used to justify the need for a permit limit for
copper, resulting in either additional wastewater treatment for this element or in a permit
violation for the discharger. Any value of the information provided by whole effluent toxicity
testing and bioassessment would be excluded from consideration in the development of permit
requirements, and the uncertainties with the chemical criteria results (such as bioavailability, and
relevance to the local indigenous species) would be magnified in importance because of the
substantial liabilities associated with violations of NPDES permit limitations.

Clearly, unanswered questions are raised by this scenario. Why is there a discrepancy
between the chemical-specific data, which predict an adverse impact from the discharge, and the
whole effluent toxicity data and bioassessment results, which do not show any such impact?
What site-specific factors could be mitigating the effects of copper toxicity? Is a permit limit
really necessary to protect the aquatic life of the receiving stream, in light of the actual
bioassessment results? Under the policy of independent applicability these questions would
remain unanswered, and permit writers would be discouraged from addressing them.

An evaluation of empirical results from the different assessment techniques indicates that
contradictions can be expected a significant percentage of the time. A comparison of the use
of chemical criteria and biocriteria to detect impairment of the aquatic community found that the
two assessments disagreed 53.6 percent of the time (Yoder, 1991). Whole effluent/ambient
toxicity assessments have been observed to be in contradiction to instream (bioassessment)
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findings from 10 to 19 percent of the time. [These values are derived by adding the percentages
for those cases where impact was predicted but not observed, and where impact was not
predicted but was observed, from a series of studies as reported in the Technical Support
Document for Water Quality-Based Toxics Control (U.S. EPA, 1991).]

Such contradictions between the aquatic life assessment techniques arise because the
techniques are not perfect measures of actual effects. Bach technique has an inherent degree of
uncertainty and can produce erroneous or inapplicable information. The potential for false
conclusions was noted in an EPA study of eavironmental indicators in the surface water

programs:

The utility of biological community monitoring derives from its direct nature.
One is monitoring the feature of the environment that water quality regulations
seek to protect, so that one cannot be fooled into falsely believing the ecological
protection goal of the CWA has been met, as can occur when physical and
chemical measures are used (U.S. EPA, 1990).

The relative strengths and weaknesses of each technique, and their comparative evaluations, are
addressed in several publications (Courtemach, 1989; Parkhurst et al., 1990; Parkhurst and
Mount, 1991; U.S. EPA, 1991), and the reader is referred to these documents for further
details.

BENEFITS OF THE WEIGHT-OF-EVIDENCE APPROACH

In contrast to independent applicability, the weight-of-evidence approach does not
establish an a priori presumption about the validity of any information generated by the various
assessment methods (Miner and Borton, 1991). This approach encourages the consideration of
all information relevant to the assessment of potential impacts on the aquatic community. In
cases where the data are contradictory, attempts are made to resolve the contradictions by
evaluating assumptions or simplifications in the assessment methods, accounting for site-specific
factors that would influence the findings, and using best professional judgment in "weighing"”
all of the evidence available to determine what, if any, control measures are needed to protect
aquatic life.

Weight of evidence acknowledges and accounts for the weaknesses in each of the
assessment techniques. It allows the strengths of each method to be used to complement and
support, not isolate, the others. This approach is based upon the scientific manner of inquiry,
in which a hypothesis is proposed and data are collected and evaluated to test the hypothesis.
Furthermore, it promotes and advances the use of site-specific data in the development of control

strategies.
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The presence of contradictory information from the aquatic assessment techniques
emphasizes the importance of evaluating the data within the site-specific conditions of the
discharge. Ranking the techniques in the hierarchical order of chemical-specific criteria <
whole effluent toxicity testing < bioassessment represeats a continuum toward increasing value
of site-specific data. With respect to the previously described scenario, the weight-of- evidence
approach encourages the use of detailed site-specific information generated during whole effluent
toxicity testing and bioassessments to judge the applicability of the mational water quality
criterion for copper to the discharge site, and to decide if site-specific adjustments of the
criterion are justified. [Sec Brungs et al. (1992) and U.S. EPA (1992) for a specific discussion
about the problems of correlating impacts predicted by water quality criteria for metals to actual
in situ bioavailability and ecological effects.] In this regard, the weight-of-evidence approach
is fully compatible with, and can be considered an expansion of, the site-specific criteria
development policies of the EPA (U.S. EPA, 1983).

Using the weight of evidence will also serve to drive a holistic perspective to the
evaluation of all factors influencing water quality and aquatic life. In the process of
investigating contradictory findings and integrating the various assessment techniques rather than
employing them piecemeal, evaluators will be motivated to address all sources of water quality
impacts, including nonpoint sources. Weight of evidence will help to expand the focus of
regulatory programs and will provide the evaluations and knowledge needed to target aquatic life
protection programs for the greatest effective retum. It will also help to realize the currently
hollow promise of use attainability analyses and site-specific water quality criteria in practical
and effective elements of the process.

Finally, this approach permits new assessment techniques and advancing scientific
knowledge to be phased into the water pollution control program. New initiatives such as
sediment toxicity assessment can be utilized to produce a more complete evaluation of potential
impacts of a discharge on aquatic life, while at the same time facilitating the validation process
for the new assessment technique by providing comparative site-specific data and an interpretive
framework. This can be accomplished without automatically placing the results of the new
technique under the strict liability rule of thce NPDES program, since the information will be
considered as part of the whole evaluation and not as an independent finding.

RECOMMENDATIONS

Implementation of the preferred approach of using the weight of evidence in regulatory
decision making for aquatic life protection will require several changes in the current system:

The EPA must discontinue the policy of independent applicability, which is
inconsistent with the weight-of-evidence approach.
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Permit writers must be adequately trained and supported with sufficient resources to
effectively use their best professional judgment with the data for aquatic life protection. They
must be actively encouraged to collect and evaluate all site-specific information necessary and
appropriate to assess the potential of a discharge to have adverse impacts on aquatic life.

Permit writers should be discouraged from "layering” limitations with similar eadpoints
(such as a chemical-specific aquatic toxicity number and a whole effluent toxicity limit) simply
for regulatory convenience and without sound technical justification.

Implementation of the provisions under 40 CFR 122.44(d)(1) ez seq. relating to the
determination of "reasonable potential” for a discharge to cause an instream excursion of a water
quality standard must emphasize the use of site-specific data under the weight-of- evidence
approach. Overly conservative assumptions and the use of multiple safety factors should be
avoided in this determination unless adequately justified by the preponderance of local data.

The NPDES permit program, as established under section 402 of the CWA and in
subsequent Federal regulations, must be modified to incorporate additional flexibility in how
permit limits are expressed and compliance with limits is assessed. Provisions must be included
to allow for the consideration of all available data in the evaluation of whether the designated
uses of the receiving water bodies are being maintained in the presence of any particular
discharge.

The use of special permit conditions should be promoted and expanded to account for
unique local water quality and aquatic life characteristics and interactions. The NPDES
enforcement strategy must be updated to enable consideration of all permit information to be
included in determinations of appropriate enforcement actions, rather than responding to each
permit limitation as an autonomous, definitive, and irrefutable endpoint.

Criteria to determine Significant Noncompliance (SNC) and Violation Review Action
Criteria (VRAC) should be revised to reflect both the degree of uncertainty in a compliance
assessment technique and the environmental significance of the compliance endpoint. [Note that
enforcement discretion should not be used to cover for technical or conceptual deficiencies in
the assessment methods, but to resolve any site-specific anomalies that arise in their application. ]

CONCLUSIONS

The policy of independent applicability suffers from significant conceptual and scientific
deficiencies. This policy enhances a disjointed approach to aquatic ecosystem assessment,
magnifies the uncertainties in the assessment methods in the regulatory process, and fosters the
development of extraneous permit limitations that in turn divert scarce resources and atteation
from more significant problems. Furthermore, the policy excludes valuable information about
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the aquatic commumity. It discourages permit writers from using their best professional
judgment in deciding appropriate control measures, and can leave them with unresolved
contradictions in the assessment results. Independent applicability sustains a rigid regulatory
process that treats the aquatic assessment techniques in an isolated, compartmentalized approach
that is antagonmistic to the desired strategy of watershed level, risk-based water quality
management.

In contrast, the weight-of-evidence process makes maximum use of all data generated in
aquatic ecosystem assessments. It emphasizes site-specific information, encourages resolution
of contradictions, and motivates permit writers to use their best professional judgment. Using
the weight of evidence builds upon the strengths of the various assessment methods. 1t accounts
for their weaknesses and integrates the information to enable a full deductive evaluation. The
weight-of-evidence approach is fully consistent with the policy of risk-based water quality
management and provides a process that will advance the consolidation of water pollution control
within watersheds.
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THERE IS A CONFLICT
Biological criteria have as their most promising attribute the ability to detect and quantify
awidcmngeofeffeasuponmeaquancecosystem The effects of habitat disturbances on
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criteria and toxicity measurements. Pollution from traditional chemical pollutants is also
accurately assessed because responses in the biological criteria reflect the frequency and duration
of stress caused by the pollutants. These factors make biological criteria the preferred method
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example, biological criteria will not adequately address problems related to bicaccumulative
toxicant effects on wildlife and humans.

The role of biological criteria in the permitting and compliance program has been a major
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criteria be effectively employed without upsetting the more established chemical-specific and

whole-effluent toxicity methods? Initiaily, we must recognize the existence of a hierarchy of
bioassessment methods that vary in their abilities to both assess water body condition and
contribute to the permitting process. This paper will present examples of situations facing water

resoirce manaoerg as we nﬁpmm to fit bioloeical criteria into water hnrlv aseesement tacke and

AUV WIVY sirssumway WO VY w SV WaAVAVEmSwIaL Wiavwa s

permitting tasks.

Finally, Ohio’s 13 years of experience with biological monitoring will be drawn upon to
address several of the technical questions posed by the organizers of the session.
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° Are we confident enough in the accuracy of the newer measures to allow them
to override the well-established chemical criteria?

o Is the laboratory development of the chemical criteria so unrepresentative of the
real world that we should abandon them where conflicts arise?

° Do we have the expertise available now to routinely resolve conflicts between the
measures in a thoughtful way?

INTRODUCTION

I want to express my appreciation for the invitation to be bere today. Because Ohio has
been at the forefront in developing and using biological criteria, I feel we can significantly
contribute to the resolution of this issue.

Yesterday, we heard Tudor Davies identify the importance of using good science and the
need to include all data in decision making. EPA has encouraged comparative risk projects that
focus on the most important issues with the bottom line being environmental results.

The challenge we face as water resource managers is to effectively transfer the broad
policy statements about good science and comparative risk management into specific program
policies. We think this can be accomplished through integrating biological criteria into many
program areas that are designed to protect aquatic life. I urge EPA to work toward a good
science framework for integrating the various water quality criteria disciplines into a workable
policy that achieves what we all want--environmental results.

What I'd like to do in the next few minutes is explore how Ohio is using biological
criteria to achieve environmental results. We’ll look at a couple of case examples: one in
permitting, the other in water body assessment and reporting. In keeping with our panel’s
objective, we will need to examine whether data are best evaluated using a weight-of-evidence
approach or whether EPA's policy of independent application should be followed.

Finally, I will take just a minute or two to use Ohio's experience to answer the questions
posed by the organizers of this session.

SUMMARY OF OHIO’S BIOLOGICAL METHODS

I will begin with a short overview of Ohio’s biological criteria. Between 1981 and 1984,
the Ohio EPA worked on a cooperative research project with EPA’s Corvallis Lab. Nationally,
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regional reference site approach for biological criteria. Smndardwedmethodsmdeveloped
for collection and assessment of fish and macroinvertebrates. More than 300 "least impacted™
reference sites in 5 ecoregions were sampled in the 1980s to develop our biological community
expectations for fish and macroinvertebrates. Three separate multimetric indices or criteria are

employed: two using fish, one using macroinvertebrates. These indices have proven to be very

reliable in describing the health of aquatic communities. In 1990, these biological criteria
became part of the State’s WQS rules.

One very crucial point that policy makers must recognize is that there exists a hierarchy
of bijoassessment methods, which vary in their ability to accurately measure biological
performance. EPA has encouraged the use of biological assessments of all types ranging from
volunteer monitoring through a series of Rapid Bioassessment Protocols to more advanced
ecoregion-based reference site methods such as those employed in Ohio. However, BPA’s
policy on the use of biological assessments and criteria does not account for the very strong
technical differences along this hierarchy of assessment methods. This must change to promote
the greater use of biological criteria.

On the screen, you can see our recommendation for a better system that will promote the
use of biological criteria. States with more advanced biological survey methods, and
subsequently stronger biological criteria, should be given modest policy flexibility in certain
program areas to use these powerful tools. I will provide some examples as I describe Ohio’s
program. Bioassessment programs provide EPA, Congress, and the public with a much more
accurate and complete assessment of the Nation’s water resource quality. Most importantly, the
environment benefits because problems are identified and addressed.

Our experience in Ohio offers clear evidence that the identification of pollution impacts
and sources cannot be done with chemical testing and toxicity testing programs alone. In many
locations, the major threat to resource integrity comes from periodic discharges at unregulated
sites, habitat destruction, nutrient enrichment, or flow diversions.

Biocriteria offer new avenues to address these problems. If we want to be good stewards
of our total water resource, if we truly want to protect our water ecosystems, we must find ways
to encourage all States to adopt and use biological criteria.

OHIO’S USE OF BIOLOGICAL CRITERIA

The potential use of biological criteria, especially in the NPDES permit program, has
become a controversial issue. An EPA newsletter discussed this conflict.
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Fortunately, 1 can report to you that this "conflict” is really a misunderstanding of the
language in Ohio’s standards rather than an ideological difference about independent application.
Ohio EPA and regional EPA staff will clarify the language as a part of the next triennial review.

A case example illustrates how we can use the biological criteria in permitting. This plot
presents biological survey results of the Maumee River at Defiance, Ohio. The data reveal that
the biological performance of the river meets our expectations or biocriteria set for the
designated use. No significant impact is caused by the Defiance WWTP.

The next chart adds information regarding the ammonia effluent quality. The open bar
depicts an existing quality of 20 mg/L. The dark bar represents a proposed effluent limit of 5
mg/L derived using the ammonia WQS criterion and the usual steady-state model. It is not
always appropriate to use the river’s present biological conditions under an existing effluent
quality to draw conclusions about the expected biological condition under future conditions. In
this situation, however, it is appropriate because it is not anticipated that the existing WWTP
flow will change. Only the concentration is proposed to be reduced. Since current biological
conditions meet the criteria, the results serve as the cue to re-examine the assumptions behind
the proposed permit limit. The biological assessment criteria alone are not justification to
withhold the ammonia limit in this case, but they are sufficient reason to re-examine the
chemical-specific criteria and modeling assumptions before a permitting decision is made and
expensive treatment upgrades are mandated. In fact, EPA’s criteria support documents contain
similar precautionary statements.

Given this information, what should be done with the Defiance permit? Ideally, the
permit would wait until further study is done. In the present system, however, deadlines for
major permit re-issuance seldom wait for good science to catch up.

Here is an opportunity for EPA to provide some policy flexibility for State programs that
use advanced biological assessment methods. The incentives for States and permit holders could
be as simple as extended compliance schedules to meet the initial limits while additional water
quality studies are performed. That is what we did with Defiance. Another alternative could
be a short-term extension of the previous permit. 1 want to stress that such options are
appropriate only in situations where advanced biological assessment methods are employed and
results show little risk to aquatic life. We believe such policy flexibility would accelerate the
use of bioassessments and biocriteria, encourage site-specific assessments, and promote the use
of good science in decision making.

Finally, was this an example of weight-of-evidence or independent application? To us,
using biological criteria as a feedback mechanism for triggering the next level of good science
in a permitting decision is simply an example of integrating the strengths and weaknesses of each
discipline as called for by EPA’s policy on independent application
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weight-of-evidence approach. Well, this is true, but only in the context of water body

assessment tasks; that is, the work required under section 305(b) of the Clean Water Act. The
purpose of the 305(b) report is to provide the most accurate picture of the conditions of the
Nation’s waters. It serves to prioritize where program attention or changes are needed, to
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the screen, you sec someoftheannbuwsthatmakeblobgwalcmemammgtoolformg
aquatic iife conditions in a water body. It is important to recognize that bioiogical assessment
does pot address bioaccumulative affects of some chemicals or wildlife and human health.

Separate criteria and assessment methods are needed here.

Given this reoognizzd strength of biologieal criteria, let's examine some data from the
Ohio River. Slide 9 depicis the uloiogl(‘m performance of ibe river in 1991. As you can see,
the Ohio River, once quite polluted, is now supporting a full array of sport fish and nongame
species, and is rated in good to excellent condition by our biologists. Monthly monitoring for
chemical parameters is conducted at several locations along the river. These results have
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Ohio River is either partially attaining, or not attaining, the "fishable” goal of the Clean Water
Act. Furthermore, the policy of independent application states that the failure of one measure
to detect a problem should not discredit another finding.

indeanandant H .
In this example, independent application sets in motion a series of events aimed at

identifying and regulating copper inputs into the eatire Ohio River system. This will be done
with the purpose of achieving the copper standard, but we know beforehand that these efforts
will achieve little aquatic life improvement. Greater environmental improvement would result
if we had focused on control efforts where the biological criteria indicated a problem exists.

The recommendation here is to include some policy flexibility for States with advanced
biological assessment methods. States shouid be given the option of using a weighi-of-evidence
approach when assessing and prioritizing water quality and water resource problems. States will
get more done, and the environment will xulizegmterimpmvunemsinaquatic life protection,
if biological criteria are used as the measure of aguatic life use impairment in the 305(b) report
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should be able to rank as low the risk posed by copper violations along 450 miles of the Ohio
River if we know the river supports a balanced aquatic life and attains the biological criteria.
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In summary, to manage for environmeatal results, we should not let “independent”
application direct our attention to insignificant issues. Biological assessment used with a weight-
of-evidence approach is very much a comparative risk project that can successfully direct our
efforts to protect and enhance our water resources.
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WATER QUALITY PROTECTION REQUIRES INDEPENDENT
APPLICATION OF CRITERIA

Wayne A. Schmidt

Research Specialist

Great Lakes Natural Resource Center
National Wildlife Federation

Ann Arbor, Michigan

The National Wildlife Federation supports broader use of biological criteria. It is an
important step toward realizing our vision, which lives in the Clean Water Act: “to restore and
maintain the chemical, physical, and biological integrity of the Nation’s waters.”

But we oppose allowing biological criteria to trump chemical criteria or whole effluent
toxicity testing--the so-called weight-of-evidence approach. Given our limited ecological
understanding and the predictive limits of biomonitoring, it is foolish to discard any assessment
indicating poteatial for impairment. I will focus on three arguments in support of our position.

pmvadequatemthepasttopreventoracwmelypredmnmpmrmem all are
evolving rapidly, mcludmg biomonitoring. With so few States even using
biological criteria, it is premature, at best, to consider discarding EPA’s

integrated policy of independent application.

emcrgmg scnentnfic consensus megardmg rq;mducnve and developmental effects
from trace levels of certain environmental contaminants. Wildlife is being
seriously affected, yet no national wildlife criteria exist and few States have
adopted their own. Under these circumstances, prudence dictates that the most
stringent water quality criterion available should govern.

3.

Noonehasanmherentnghtwuseoommmwtoddutcpowonouswm
Biological criteria are valuable as a tool, but too easily can be turned into a final
measure to justify how much pollution is "OK."
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If you need proof, look to the Great Lakes. Here, the best efforts to manage this
ecosystem have fallen short.

Biomonitoring may show an absence of environmental damage in the vicinity of a
discharge. But downstream, where the Great Lakes provide a sink for the cumulation of their
tributary loads, there’s unmistakable environmental damage. Bald cagles and mink can’t
successfully reproduce near the coast. Fish aren't safe to eat for wildlife or people.

Last year a group of scientists from around the world, who have been looking at some
of the more insidious effects of pollution, met at Wingspread Center in Racine, Wisconsin.
They synthesized the body of evidence regarding widespread disruption of endocrine systems in
fish, wildlife, and humans from certain environmental contaminants. These effects, including
male and female sexual dysfunctions, are in evidence in the Great Lakes and elsewhere, due to
long-term contributions of pollutants to the environment.

In their "Wingspread Consensus Statement® (Colborn and Clement, 1992) the scientists
noted well-documented impairments:

The impacts include thyroid dysfunction in birds and fish; decreased fertility in
birds, fish, shellfish, and mammals; decreased hatching success in birds, fish, and
turtles; gross birth deformities in birds, fish, and turtles; metabolic abnormalities
in birds, fish, and mammals; behavioral abnormalities in birds; demasculinization
and feminization of male fish, birds and mammals; defeminization and
masculinization of female fish and birds; and compromised immune systems in
birds and mammals.

Most troubling, the experts estimated "with confidence” that:

Unless the environmental load of synthetic hormone disruptors is abated and
controlled, large scale dysfunction at the population level is possible. The scope
and potential hazard to wildlife and humans are great because of the probability
of repeated and/or constant exposure to numerous synthetic chemicals that are
known to be endocrine disruptors.

How many of us would have predicted such effects 10 years ago, even § years ago? What
biomonitoring criteria predict endocrine disruption in the second generation of cagles (see
Gilbertson, 1991)? What additional revelations are in store for us in the 21st century?
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This is one reason we shouldn’t pretend we can craft nature’s most efficient wastewater
assimilation systems. New and improved dilution zones, mixing zones, and proposals to discard
independent application suggest we can.

We can’t and we shouldn’t. Our encompassing task is to maintain a cadence toward
halting the toxic pollution to our Nation’s waters. This is the wisdom of the Clean Water Act

(Hair, 1989).

Recent initiatives in the Great Lakes can provide a national model and a valuable
backdrop for this debate over independent applicability.

The Great Lakes Water Quality Agreement took the Clean Water Act’s goal and turned
it into a concrete mandate for the Great Lakes ecosystem--zero discharge of any persisteat toxic
substances.

This 1978 agreement between the United States and Canada implicitly recognizes the
reality of the ecosystem it aims to restore. Contaminated sediments and atmospheric fallout will
continue to impact the system; therefore, any additional inputs from controllable sources of
persistent toxic substances should be banned.

I recommend to you the fifth and sixth biennial reports to the U.S. and Canadian
governments in 1990 and 1992 by the International Joint Commission (IC)--the body charged
with overseeing implementation of the Great Lakes Water Quality Agreement. These reports
anticipate issues that will frame the agenda for water quality management in the 21st Century.

The IJC encapsulated the moral and scientific power of our environmental conundrum--
those stubborn issues mandating the goal of zero discharge. Its 1990 report singled out
persistent chemicals widely found in the Great Lakes Basin Ecosystem, including PCBs, dioxin,
furan, hexachlorobenzene, DDT, dieldrin, lead, and mercury.

When available data on fish, birds, reptiles and small mammals are considered
along with . . . human research, the Commission must conclude that there is a
threat to the health of our children emanating from our exposure to persistent
toxic substances, even at very low ambient levels. The mounting evidence cannot
be denied . . . These chemicals appear to be causing serious and fundamental
physiological and other impacts on animal populations in the Great Lakes basin,
and undoubtedly elsewhere. The dangers posed to the ecosystem, including
humans, by the continuing use and release of persistent toxic contaminants are
severe (International Joint Commission, 1990).
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One major, albeit imperfect, step to implement this mandate of zero discharge of
persistent toxic substances to the Great Lakes is under way now. In 1990, Congress passed the
GreuhkuCnualPrommsAet(PL 101-596). Thunuthnlelawcodnﬁeuheeoosym
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antidegradation policies, and implementation procedures consistent w:ththeGrutLakesWaﬁer
Quality Agreement that wiii apply in aii eigit Great Lakes States. This draft guidance is the
"Great Lakes Water Quality Initiative.”

The Initiative’ sammnchanumlsmmnfmthaneedsnfthamvm then proiects
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criteria limits back upstream. Wnldhfe criteria are included. Mixing zones for bicaccumulative
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The Great Lakes Initiative does not include biological criteria. Nevertheless, as its
measures are implemented, we expect biological criteria to be an increasingly important
component of tracking progress toward our uitimate goal of healthy ecosystems.

But we are cautious about reliance on biological criteria. For example, the experience
in Ohio is often cited to demonstrate that biological assessments frequently pick up impairment
missed by chemical evaluation (U.S. EPA, 1990). That is hardly comforting; Ohio is viewed
widely as having the most lenient chemical criteria among the ecight Great Lakes States (Indiana
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During debate on the issue of independent applicability at this conference 2 years ago,
one speaker argued for use of judgment based on the "weight-of-the-evidence" when faced with
contradictory chemical, toxicological, and biological assessments (Miner and Borton, 1990).

The fatal flaw in this logic, it seems to me, is the presumption of what he called
“irrefutabie in-stream data documentfingj the presence of heaiihy and abundant popuiations...*
and "copious unimpeachable studies involving the most sensitive organisms in the water quality
criteria database..."
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How convincine ic the uge of go-called unimmined reference gitee. on which
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wholesale landscape modification?

In the Great Lakes basin the injury has been so extensive and for such a long
period of time, that most people, even trained biologists, barely know what
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happened nor what they are trying to restore (Gilbertson, 1992)

Are biological assessments today capable of demonstrating the absence of developmental
and reproductive effects from any chemical? Which chemicals should we worry about? Are there
interactive--additive or synergistic—effects occurring in the stream, or far downstream?
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Because there is no accepted federal list of reproductive and developmental
toxins, such as that generated by law for carcinogens federal agencies have had
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reproduction and development . . . The protection against reproductive and
developmental toxicity afforded the public by current regulation is uncertain at
best.
There are lots of things going on out there in the environment that we don’t recognize or
understand.
CONCLUSIONS

First, our history in the Great Lakes suggests it would be foolhardy to dismiss any
chemical, toxicological, or biological indicators of impairment from pollutants. There is strength
in each approach; even when results differ, we don’t know enough to assume contradictions
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The National Wildlife Federation and other environmental groups opposed Ohio’s recent
proposal to allow biological criteria to trump other criteria in its revision of State water quality
standards. We would oppose any similar nationwide proposal.
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2CCONG, unill ZEro AisCnarge o1 persisicnt bstances is achieved, however imperfect
the use of biological indicators, they are an tnal tool in attempting to predict insidious
effects of combinations of pollutants.
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Rather than continue to debate the established policy of independent applicability, EPA
needs to direct States to adopt and use biological criteria. Leadership from EPA Headquarters
is needed to establish consistency among and within Regions. The draft Great Lakes Water
Quality Initiative can be a national model for progressive guidance and inter-state consistency.

Third, national wildlife criteria must be developed quickly. The Clean Water Act calls
for more than a seemingly healthy aquatic system; it also requires health of terrestrial species
that rely on the aquatic food chain--eagles, temns, kingfishers, mink, people.

Fourth, water quality criteria must include protection against the spectrum of potential
adverse effects, including second generation reproductive and developmental impairment.
Counting water bugs under rocks will not suffice--which brings us back to the need for national
wildlife criteria that effectively protect the babies of cagles that eat the gulls that eat the fish that
cat the little fish that eat the water bugs under the rocks.

Fifth, the term "weight of evidence” has been abused. In fact, we agree on the need for
regulators to make judgment calls, to incorporate real-world field data into the process of setting
it limits.

However, weight of evidence does not mean selection of criteria most convenient to
dischargers. It does not mean innocent until proven guilty. It does mean a conservative
assessment of all indications of impairment, in context of our meager ecological ken. It means
coming down on the side of environmental health, when there are inconsistencies among data.

Finally, we seek restoration goals superior to the status quo. Should we have set our
sights in the 1960s, for example, on the best water quality Lake Erie or its tributaries then had
to offer? Certainly, it would have been hard to justify the 1 mg/L phosphorus limit based on
biological impairment in the vicinity of wastewater treatment plants, such as Detroit and
Cleveland. But the dreams were for restoring a Lake Erie capable of sustaining a world class
fishery. It is a dream coming true.

Our hopes and aspirations for water quality, which were detailed in our own "A
Prescription for Healthy Great Lakes: Report of the Program for Zero Discharge” (National
Wildlife Federation and Canadian Institute for Environmental Law and Policy, 1991), are set
by three affirmative goals:

. Whether women can eat fish from the waters without affecting the development
of their babies;

] Whether wildlife that eat fish and other aquatic life from the waters can thrive;
and
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° Whether people can eat fish from the waters without increasing their risk of
getting cancer.

Independent application of water quality criteria is just one tool necessary today to move us in
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HUMAN HEALTH RISK MANAGEMENT: WHO SHOULD WE
PROTECT? WHAT IS AN ADEQUATE LEVEL OF PROTECTION?

Clyde Houseknecht, Ph.D., MPH (Moderator)
Chief

Fish Contamination Section

U.S. Environmenial Pratection Agency

Washingron, D.C.

EPA’s Water Quality Criteria (WQC) for Human Health are designed to protect against
the risk of adverse healith effects associated with the ambient concentration of a pollutant. The
human health criteria are based primarily on two endpoints: (1) carcinogenicity, and (2) toxicity
with the principal routes of exposure being the consumption of contaminated surface water and
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the ingestion of fish contaminated from polluted water.

For many pollutants, human health criteria are limiting factors for the establishment of
effluent discharge restrictions. But, although EPA issues criteria guidance documents, it is
primanly the responsibility of the States to give these critena regulatory force through the

adoption of water quality standards (WQS).

Human health criteria and water quality standards are derived using a calculation
encompassing many exposure, risk assessment, and risk management parameters. For example,
the existing EPA methodology assumes an average exposure scenario based upon a fish
consumption rate of 6.5 grams per day (i.e., approximately one 7-ounce serving per month).
Most States use this rate in setting their WQS. Also, most States adopt an incremental cancer
risk level of 1 in 1 million, although a significant number of States have chosen a risk level of
I in 100,000. The combination of these factors has recently lead to questions being raised about
exposure and risk management aspects of the criteria and standards.

° As States have adopted WQS for toxic pollutants, dischargers and other interested
parties have challenged the fish consumption exposure and risk level assumptions
underlying the standards. Issues relate to the adequacy of the data, the degree of
conservativeness in the methodology, the appropriateness of the target population
being protected, etc.

165



C HOUSEKNECHT

During the process, many have questioned the statuary provisions and risk
management policies that allow for diversity among States in the level of human
health risk protection provided their citizens.

In February 1992, EPA Deputy Administrator Henry Habicht issued Guidance on
Risk Characterization. The document established principles to promote greater
consistency and comparability in risk assessments and risk management decisions
across Agency programs. Implementation of this policy should produce more
realistic risk characterizations and encourage more accurate risk communication.
Applying this policy to the Clean Water Act (CWA) WQS could result in
important changes.

Over the past few months, the issue of "environmental equity” has received
increased public and EPA attention. The Agency has been petitioned by the
Alabama Attomey General to address these equity issues. In the WQC/WQS
program, this takes the form of issues concerning the adequacy of protection of
populations that are more highly exposed to the risk of consumption of chemically
contaminated fish. These exposure patterns may be based on economic status,
religion, racial or ethnic background, or geography. Questions arise about what
populations and individuals the WQC/WQS should protect, whether the State or
EPA should make that decision, what constitutes sufficient data upon which to
base these risk management decisions, etc. Others counter that the existing
methodology provides adequate protection to even highly exposed populations
because of the generally conservative nature of the methodology.

EPA has initiated a review of its CWA risk assessment methodology for WQC and
related nsk management issues. A major aspect of this review will focus on exposure through
the consumption of chemically contaminated fish. This triggers a number of specific questions
on which EPA is seeking input.

How should EPA achieve balance in its risk assessment methodology between
being sufficiently protective given continuing scientific uncertainty and not so
overprotective as to divert limited pollution control resources to address de
minimis risk?

Which exposure scenario for fish consumption should be reflected in EPA’s
criteria development and approval or disapproval of State WQS actions? Should
this parameter be dealt with in isolation from the other factors in the risk
assessment methodology?
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management decisions? Are the existing mechanisms for developing site specific
criteria adequate to address concerns about protecting highly exposed populations?

o Are the data for rates of fish consumption of sufficient quality to justify changing
the assumed rate of 6.5 grams per person per day?

. Is a statutory change necessary or desirable, and if so, what form should it take?

Your input is important. We look forward to a free-ranging exchange of ideas during
the panel discussion and the question and comment period to follow.
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"FISH CONSUMPTION" AND NATIONAL WATER QUALITY
CRITERIA

Daniel C. Picard

Director
Nez Perce Tribe Water Resources Division

Lapnai, Idaho

"Environmental Equity”--a very appropriate term used by the Administrator of the U.S.
Environmental Protection Agency, William K. Reilly, to describe a work group convened by the
EPA to assess evidence that racial minorities and low-income communities bear a substantially
higher environmental risk burden than the general U.S. population. In terms of "environmental
risk," the general findings of the work group were of no real surprise to minority races, groups,
and communities, but did well to raise this important issue in the eyes of both the general
American public and the EPA itself. This work group intimated the idea that the Agency should
indeed increase the priority that it gives to the issue of "environmental equity."”

The obvious question then becomes "Why should the EPA increase the priority it gives
to environmental equity, and further, how would EPA accomplish this task?" The initial answer
is also obvious: EPA has a responsibility, as the Nation’s environmental and environmentally
related human health "protector,” to see that the Nation's citizenry is thus protected adequately.
This, of course, would also mean an “equal” protection for all citizens. A protection of the
"majority” of the Nation's citizens is not adequate, and in fact is not the mandate under which
the EPA operates. As outlined in countless volumes of statutory law, the EPA has, as its
general purpose, the protection and enhancement of both the environment and human health.

With this in mind then, let us move on to a more specific application of these ideas. For
some time now, it has been argued that perhaps certain criteria by which the EPA attempts to
fulfill its role as the human health protector are not adequate when applied to specific
populations. This, I would submit, holds especially true for the Native American tribes of the
Northwest, with the Nez Perce Tribe being no exception.

As most are no doubt aware, the Agency bases its pollution effluent limitations on certain
baseline assumptions, with the idea of protecting human health. The EPA has developed this
baseline human health criterion using a combination of exposure and risk management
parameters. And, of course, most are no doubt aware that the baseline "fish consumption” rate
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is presently at an estimated 6.5 grams per day, or an average of 7 ounces per month. This also
is the baseline "standard” that most States have used in the development of their individual water
quality standards. The focus of my remarks is to bring to light that this fish consumption
baseline assumption is not adequate in terms of protecting the Tribes of the Northwest; this may
also hold true when speaking of other minority groups who may consume an above-average
amount of pollution- contaminated fish.

The Nez Perce, along with a number of Tribes in the Northwest (and more specifically,
the Columbia River Basin), have for time immemorial accessed the fisheries of the Columbia
River Basin, but in only recent times have been subjected to threats to their health for exercising
this custom, right, and subsistence need. With the coming of the Buropean and continual growth
in science and technology, we stand today with industry and various other pollution sources on
the banks of that same river system. The Nez Perce Tribe is highly dependent upon fishery
resources, just as in the past, and in fact, the fishery resource is a vital component of tribal
subsistence and cultural preservation. The protection and enhancement of the water quality
throughout the Columbia Basin is, therefore, also of vital importance to the Tribe. It is the
Tribe’s position that the fishery resources within the Columbia Basin are in need of heightened
protection. There is increasing evidence of toxic contamination in the river system, which leads
both to health effects on the fish themselves and to a threat to the health of the tribal members
consuming those contaminated fish.

To ascertain whether EPA water quality criteria, and the underlying “fish consumption”
assumption numbers, actually protect human health from the possible effects of toxic chemicals
in the Columbia system, the Nez Perce Tribe, along with the other member tribes of the
Columbia River Intertribal Fish Commission (Yakima, Umatilla, and Warm Springs), conducted
a fish consumption survey. This survey determined the dietary rates, habits, and patterns of
tribal members. The survey was funded under a grant from the EPA and was completed under
the direction of a technical panel consisting of representatives from the EPA, the Seattle Indian
Health Service, and the Centers for Disease Control.

The most significant finding of the Nez Perce portion of that survey was confirmation
that the current EPA water quality criteria do not adequately protect tribal members consuming
a significantly higher amount of fish than the general public. In comparison to the EPA water
quality fish consumption assumption level of 6.5 grams per day, the survey indicated that the
average Nez Perce tribal member consumes 79.7 grams per day, 2.35 fish meals per week, and
an average of 8.37 ounces at each meal! Further, 10 percent of the Nez Perce interviewees
indicated that fish is still relied upon as a primary source of subsistence, and these members
ingest fish at a rate of 12.69 meals per week, at an average of 8.46 ounces per meal. This then
averages out to approximately 434.79 grams of fish per day, a frightening 67 times the EPA
assumption estimates!
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The Nez Perce members involved in the survey were age 18 years or older, but by

including questions regarding the rate of fish consumption by children within their households
the survey also gamered important information. The average weekly consumption for children
identified as fish eaters was 1.18 meals per week, 4.12 ounces per meal, or 19.7 grams per day.
Therefore, Nez Perce children typically consume three times the EPA estimate!

The risk of exposure to toxic chemicals by members of the Nez Perce Tribe is heightened
even more because the majority of the fish consumed by Tribe members is obtained from the
Columbia system, which today stands in a generally high degree of degradation. The threat of
health effects in Nez Perce children from dioxin and other toxic pollutants is again increased
because a significant number of Nez Perce mothers breast feed, or have breast fed, their
children. Nez Perce children also were shown, at a rate of 30.3 percent, to begin eating fish
by the age of 7 months while continuing to breast feed. They thus have a threat of double
exposure!

Finally, the threat is again heightened because Tribe members are exposed to the threats
of toxic pollutants not only at home but also at nearly every tribal cultural or social function.
Nearly every function that occurs on the Reservation generally includes the use and consumption
of fish.

The survey illustrates that, because fish consumption plays an essential role in tribal
religion and culture as well as to subsistence and other uses, and because Tribe members are
thus more highly exposed to toxic pollutants, the EPA criteria are obviously inadequate in terms
of protecting the tribal "human health.”

It is obvious, then, why this particular issue concerns the Nez Perce and other Tribes in
the Northwest. It is also obvious why the Tribe would consider the present EPA criterion, with
an assumption level at 6.5 grams of fish per day, inadequate. The Tribe is especially concerned
with the amounts of dioxin that may enter the water systems, as a result of this faulty standard,
on and surrounding the reservations and in places where the Tribe members may access the
fisheries. The EPA water quality standard for dioxin also concemns the Tribe because the
criterion controlling this pollutant not only is based upon a faulty fish consumption average but
also does not account for other harmful effects of dioxin. Recent information on the health
effects of toxic pollution show that serious reproductive, hormonal, and other problems result
from exposure to much lower levels of dioxin than the levels that may cause cancer (Colbom,
1991; U.S. News and World Report, 1992).

The Nez Perce also believe that the Federal Government’s responsibility to protect the
public from toxic contamination resulting from industrial waste is even more critical in the case
of Indian treaty fishing rights. In 1855, the Nez Perce signed a treaty with the United States that
secured to them a reserved right to hunt and fish in "all usual and accustomed places.” As part
of the treaty right, and to allow the Tribes to take advantage of the right to harvest fish in the
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Nnrthwaet Radaral conrte hava avnmeelv rmacnonizad a tlntv of the Rederal Govermnment to

Northwest Rederal courts have expressly recognized a of the | vernment
protect Indians and their fisheries, udemonmtedmlﬁnimkeclamaxionmmia v. Sunnyside
Valiey irrigation District, 763 F. 2d 1032 (9th Cir., 1985). This “trust responsibility” is much
more than that of an ordinary trustee in that the government has a moral obligation to exercise
the highest degree of responsibility, care, and skill in protecting tribal members and the trust
property from loss or damage. [See Seminole Nation v. Georgia, 30 U.S. (5§ Pet.) 1, 17
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(1831) )} By fanlmg to protect tnbal people and the ﬁshery resources upon wlnch they rely, in

the Columbia Basin or uncrwnse, ihe umuauons on w)uc Clﬁlllﬂl mscnafges may thus v10uuc
Federal treaty rights. Federal agencies are obligated to safeguard the treaty tribal members, as
well as the subject matter of those treaties. This “trust responsibility” also includes actions taken
off reservation by the Federal Government, which may uniquely impact tribal members or their
propcrty, asdemonstmedinNonhemawyenneDibev Hodel, 12 Indian L. Rep. 3065,
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3070-71 (D. Momt., 1985). Iiis thus argucda tnat the BPA miust, therefore, revise ithe limitations

on toxic chemicals based upon faulty fish consumption information to adequately protect tribal
treaty rights and to safeguard the health of Tribe members in the Columbia Basin.

The findings and recommendations of EPA’s Environmental Bquity Work Group stated

“there is a general lack of data on eavironmental health effects by race and income,” and also,

"Native Americans are a unique racial group with a special relationship with the Federal
Government and distinct environmental problems . . . EPA should establish and maintain
information which provides an objective basis for assessing risks by income and race . . . .
"Finally, the findings stated: "The Agency should incorporate considerations of environmental
nggy into the rigk agcecement process. It should revige its rick ageesement nrnnndnm to
ensure, where practical and relevant, better characterization of risk across populations,
communities, or geographic areas. In some cases it may be important to know whether there
are any population groups at disproportionately high risk® (U.S. EPA, 1992).

It would be the opinion of the Nez Perce Tribe that the recommendations outlined by
EPA’s Bnvironmental Bquity Work Group should be implemented. The group also suggested
thai “the Agency shouid expand and improve iis communicaiions with racial minority and
low-income communities and should increase efforts to involve them in environmental policy
making.” The Nez Perce emphatically agree. Especially with regard to Indian Tribes, who
stand in a unigue relationship with the Federal Government, EPA has an obligation to do just
that. The Indian Tribes have long asked for such a coordinated effort, and although somewhat
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Environmental Equity Work Group.

In the spirit of those same recommendations, the Tribes of the Columbia River Intertribal
Fish Commission are hopeful that the data collected for their recently completed fish
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that the tribes of the Columbia Basin (more specifically, the Nez Perce, Yakima, Umatilla, and
Warm Springs) are disproportionately affected with relationship to the limitations on dioxin and
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other toxins, especially regarding fish consumption levels. Approximately 15 to 20 previous
studies in the United States have addressed fish consumption rates of U. S. citizens. Few of
these surveys have addressed fish consumption raiés of eihnic groups, and nonec comprehensively
reviewed the fish consumption habits of Native Americans. Therefore, the Columbia River
Basin survey is unique because there is little or no other information focusing exclusively on
subsistence and ceremonial use of fish by Native Americans. We now have that information,
and we again would expect the Agency to use that information and take whatever actions are
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the report of the EPA Environmental Equity Group), that there is a "general lack of data on
environmental health effects by race and income.* The Tribes are optimistic that the recently
completed fish consumption survey will help to lay the groundwork for a future of working
together to ensure that human health is bemg adequately protected by the EPA, State

scmn and alon tachal
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It is our hope, then, that when contemplating the change of water quality standards and
regulations for dioxin and other toxic contaminants, the EPA would recognize their responsibility
to protect the "human health” of all its citizens, and would further recognize their unique "trust

lcopuumbun] with lwsafd to the pﬁ‘uwuun of the Native American Tribes. Dioxin and other

toxic pollutants seriously threaten almost every aspect of the lives of the Columbia River Basin
Tribes, and we believe that water quality standards should pay particular interest to those
individuals who stand to be harmed most by the effects of water pollution.
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EPA’S CONTAMINATED SEDIMENT MANAGEMENT STRATEGY

Elizabeth Southerland

Chief

Risk Assessment and Management Branch
(.8, Environmental Protection Agency
Standards and Applied Science Division
Washington, D.C.

In the 1980s, EPA documented the extent and severity of contaminated sediment
problems at sites throughout the United States. Concerned with the mounting evidence of
ecological and human health effects, EPA’s Office of Water organized a Sediment Steering
Committee chaired by the Assistant Administrator of Water and composed of senior managers
in all the EPA offices with authority to handle contaminated sediments and EPA’s 10 regional
offices.

Over the past 2 years, this committee has been preparing an Agency-wide Contaminated
Sediment Management Strategy to coordinate and focus EPA's resources on contaminated
sediment problems. A draft outline of this strategy was released to the public this year to serve
as a proposal for discussion in three national forums scheduled for April, May, and June. The
draft strategy is designed around three major principles:

1. In-place sediment should be protected from contamination to ensure that the
beneficial uses of the Nation's surface waters are maintained for future
generations;

2. Protection of in-place sediment should be achieved through pollution prevention

and source controls;

3. Natural recovery is the preferred remedial technique. In-place sediment
remediation will be limited to high-risk sites where national recovery will not
occur in an acceptable time period and where the cleanup process will not cause
greater problems than leaving the site alone.
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The draft strategy includes several component strategics:  assessment. prevention, remediation,
dredged material management. research. and outreach. A brief summary of cach of these
elements follows.

In the assessment strategy, EPA is committing to develop a national inventory of
contaminated sediment sites and a pilot inventory of potential sources of sediment contamination,
based on existing data. The two types of inventories will be complementary because the source
database can be used to predict where sediments are contaminated in unsampled areas.  The
inventories will be designed so that EPA's prevention and remediation programs can use them
to focus their resources on cleaning up the top priority sites and sources.  Another key element
of the assessment strategy 1s the commitment to develop a consistent, ticred testing strategy that
will include a minimum set of sediment chemical criteria. bioassays. and bioaccumulation tests
that all programs will agree o use in determining i sediments are contaminated.

The prevention strategy includes a variety of pollution prevention measures and source
controls. The scale of contamination will guide the choice of a particular set of these measures.
If a sediment contaminant is causing harm or risk at numerous sites nationwide, it may be
relatively inefficient to deal with the problem on a site-by-site basis.  Instead. the strategy
discusses nationally applicable responses, such as prohibitions or use restrictions under TSCA
or FIFRA, technology-based eftluent limitations for industrial dischargers. or a national initiative
to revise water quality-based limits in NPDES pernits.  If atmospheric deposition appears to be
a primary source of contamination, responses under the Clean Air Act will be considered.
Where sediment contamination is a concem at particular sites, but not on a national scale,
case-by-case assessments and response actions are recommended.  Based on narrative and
chemical-specific criteria and standards, EPA or a State can develop NPDES permit limits for
discharges from industrial sources. municipal sewage treatment plants, stormwater outfalls, and
combined sewer overflows.  States that have nonpoint source control programs can take actions
to reduce the contributions of these sources to sediment contamination.

EPA may remediate sediments under CERCLA, RCRA, CWA, and TSCA. The
remediation programs will use the national inventory to assist in selecting sites for cleanup and
the consistent tiered testing to assist in identifying contaminated areas and establishing cleanup
goals. The remediation strategy ewmphasizes that sources of contamination should be comrofied
prior to remediation efforts unless the contaminated sediments pose a sufficiently great
environmental hazard.  In making remediation decisions, the strategy also points out that it is
important to consider whether contaminated sediments at a site can be transported to downstream
or offshore arcas if left in place. thereby increasing the size of the contaminated area and making
future remediation efforts much more difficult. Other factors to consider include the timeframe
for natural recovery. the potential for contaminant mobilization during remediation, and the
feasibility and cost of various treatment and removal options.
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The maintenance of our Nation’s waterways for navigation requires the dredging and
disposal of 250 to 450 million cubic yards of material each year. Dredged material testing
manuals prepared jointly by EPA and the Corps of Engineers recommend the chemical and
biological tests that should be conducted to determine if the material is contaminated and must

be dlsposed of using special procedures. The tests selected for the Agency-wnde contaminated
sediment strategy will be included in these dredged material testing manuals. The strawgy“‘“ aiso
outlines additional guidance that will be developed by EPA and the Corps to improve the
management of these materials.

The research stmtegy outlines all the work that EPA’'s Office of Research and
Development (ORD) has planned on sediment chemical criteria, sediment uiGiSSi‘y‘ and
bioaccumulation tests, fate and transport models, and remedial techniques. ORD is establishing
a Resource Center to provide EPA offices with centralized technical assistance in evaluating
sediment contamination and will also sponsor workshops and training sessions throughout the

country.

The outreach strategy describes how EPA will work with other Federal agencies and State
agencies to coordinate EPA’s contaminated sédiment activities with their efforts. EPA will
strive to ensure that these agencies share sediment-related research findings and innovative
technologies In addition EPA is proposing a two-way public a wareness program that will
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from the pubhc into EPA activities.

The purpose of this panel is to debate key issues involved in the strategy. The
fundamental question is whether the relative human health and environmental risks of
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to this area. The second key issue is whether we need any statutory changes to address
contaminated sediment problems more effectively. The current strategy is based on existing
authorities and requires no new legislation. If it is decided we need to focus more attention on
this pnoblem the next issue of importance is how EPA should prioritize its activities. Should
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or developing remedial technologies?

There are two key implementation issues which also must be debated. First, how should
sediment quality criteria be used in the prevention, remediation, and dredged material

manacament nmaramec? ant\nll dn tl\n Statec have ||\A resources and ln\emlndu. bhase to
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effectively implement the prevenuon remediation, and dredged material management pmgmms"

I look forward to a lively discussion of all these issues and invite everyone to take part
in our debate.
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REGULATORY USES OF SEDIMENT QUALITY CRITERIA
IN WASHINGTON STATE

Keith Phillips

Washington Department of Ecology
Sedimens Management Unit

Olympia, Washington

ENVIRONMENTAL EFFECTS OF

CONTAMINATED SEDIMENTS "'O‘:'V"‘
-

. Sediments with elevated c""'g"’ Bb“ﬁ'"'
concentrations of chemical Sediments
contaminants. z pa

. Adverse effects to laboratory test Fieh nfauna
animals. lidi

. Fewer animals living on and in &.w i
contaminated sediments. Liver fasione

] Bottomfish fin rot, gill lesions,
reproductive failure and liver tumors.
. Local health department fishery advisories warning against human consumption.

=)

INSTITUTIONAL CHALLENGES OF
SEDIMENT MANAGEMENT

] Like water, sediments are an
environmental medium and are
subject to aquatic protection laws.

U Unlike water, if sediments are
picked up, they are similar to any
other solid waste material.
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Contaminated sediments result in cleanup liabilities to the discharger, the
waterfront developer, and the landowner.

Underlying institutional challenge: Ensure that all government programs that
affect the quality of sediments (source control, dredging and cleanup) are
integrated and work toward the same quality goals.
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procedures to effectively integrate water quality, dredging, and cleanup programs.

SEDIMENT MANAGEMENT [ o
O 1 AINVANRLDD (VORPEIT Tro~aus WAL)
. Washington y . e Adopted: March 27, 1801
new rule known as the Sediment o Effostive:  Apeii 27, 1001
-204 s.u. n; 2 d Control
173 of the Washingion Sedimemt ~~ Sundards
Admmimve Code. ml \ Sediment
Cleanep
*  The rule established a set of e
narrative chemical and biological
rettamtae ne Taadiaeawms smcalite, ctamdecda ®
VI 45 RAILLKAR qll.lll’ SMALRMLIUD .
° The rule applies sediment quality standards in existing source control programs
designed to control the discharge of contaminants (¢.g., discharge permits).
e n\.” mla '.‘le"'m eadiment qnnhty etanda e in in a iment cm“p misivm“ P:nmca
and as sediment cleanup standards.
'Y

The rule was recently approved by EPA as part of the State’s "water quality
standards” pursuant to section 303 of the Clean Water Act.
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SEDIMENT RULES IN
WASHINGTON STATE

SEDIMENT QUALITY STANDARDS:
CHEMICAL TESTS/CRITERIA Sediment Chemical Criteria
e 47 Chemicals of concern
. The rule lists 47 chemical-specific - 8 metals
concentration criteria for Puget - 39 organics
Sound marine sediments. ° .e rellabliity
- Apparent Threshold
J These criteria were developed - Equilibrium
using the Apparent Effects - "
Threshold and EBquilibrium Other deleterious subetances
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Washington Sediment Rules
In response to environmental
problems, institutional challenges, | © Sediment Management Standerds

and legal mandates associated with | - ®3opted 1991

sediments, the State of | e Dredged Materiel Management Standarde
Washington has been working on - edopt late 19837

two new sediment rules.

The first sediment rule is known
as the Sediment Management Standards and was adopted in 1991.

The other sediment rule is known as the Dredged Material Management Standards
and is currently scheduled to be drafted by 1993.

Partitioning methods because the
combination was more reliable in predicting adverse biological effects.

The rule also provides for addressing "other deleterious substances in or on
sediments” which cause adverse biological effects, with methods and criteria to
be established on a case-by-case basis.
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SEDIMENT QUALITY STANDARDS:
BIOLOGICAL TESTS/CRITERIA

The rule establishes a set of
routine biological tests for
assessing sediment quality.

When biological testing is
conducted, a minimum of three

Sediment Biological Criteria

o Acute Effects: Do 2 teets —
- MM)

e Chwonic Effects: Do 1 of 3 tests -
- benthic infaunal abundance
- Bocrca Diomese

tests is required--two to address
*acute effects” and one to address
"chronic effects.”

° To address "acute effects,” the rule requires that a 10-day amphipod mortality test
and a 48- to 96-hour sediment larval (oyster, mussel, or echinoderm) test be
conducted.

. To address “chronic effects,” the rule requires that a bacterial bioluminescence
test, a polychaete worm growth test, or a ficld benthic infaunal abundance
assessment be conducted.

L Biological test interpretation criteria are contained in the rule.

SEDIMENT TESTING MODEL Sediment Quality
Standards
. The Sediment Management
Standards relies on a tiered testing CMEMICAL TESTS/CAITERIA
model to evaluate sediment | wur “Pase’
quality. OPTION:
BIOLOGICAL TESTS/CRITERA
o The first tier is sediment ror Pose’
chemistry, where sediment r EXCEED [ MEET
chemical test results are compared | i STANOAROS | STANOAROS |

to chemical criteria. If all
chemicals of concern are below criteria, the sediment is assumed to not cause
adverse biological effects.

° If any of the chemicals of concern are above the chemical criteria, the sediment

is assumed to cause adverse biological effects pending results of biological
tosting.
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If biological tests are performed, the biological test interpretation criteria will
govem the final decision regarding the quality of the sediments.

This technical approach is used for all sediment quality decisions contained in the
rule.

REGULATORY APPLICATION Sediment Management Standards
MODEL Application Model
. Sediment quality standards Mror W pegulenry
represent a "no effects” goal. Effects’ Limits
. Exceeding the sediment quality Gome B o
standard does not mean terminate o Etfects Stenderde
discharge or start active cleanup. g
Contamination
° "No effects" standard was
established solely using scientific information--not engineering feasibility or cost
factors that are part of regulatory decisions.
] A second sediment standard, the "minor adverse effects level,” acts as a upper
bound or ceiling on regulatory decisions.
. Between these two standards, source control and cleanup decisions are made in
consideration of net environmental effects and cost/feasibility tradeofTs.
SEDIMENT DILUTION ZONES

The rule uses "sediment dilution
zones”" as the vehicle for
authorizing adverse effects over
the "no effects” sediment quality
standards.

For ongoing discharges, the State
can authorize an area outside the
discharge known as a "sediment
impact zone" within
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CROSS-PROGRAM IMPLICATIONS *Reguiatory Beauty®
Sotimont
o The same standards of quality are Mpdst  FEDDA  Cleame Servesing
established for all regulatory | _ideem Sl Siow: npee,
programs, ensuring that T 1 i Lt
govemment programs affecting l | coame
sediment quality work in harmony. ] Sonderd
e d
. We do not want permitted & ‘ —
discharge sediment impact zones ey TG Clame  Swsdris

SEDIMENT SOURCE CONTROL

PROCESS

which the discharge can exceed the lower “no effects” standard, but not the
higher “minor effects” standard.

For historic contamination subject to cleanup, the State can define contamination
above the "no effects” standard and below the "minor effects” standard that does
not need to be cleaned up--leaving a "sediment recovery zone.”

disposal costs and liabilities to navigation dredgers.

For cleanup programs, the upper standard is a cleanup trigger (“cleanup screening
level™) above which we will list a site for active cleanup, below which we will
not list a site for active cleanup.

This arrangement ensures that we will not be permitting discharges or creating
dredged material disposal sites that will later become future cleanup sites.

Sediment Source Control
(10t2)

The rule describes the process for | A) Eveluate polential sediment impact
controlling sediment quality effects Reaub —

of discharges to the aquatic ® sz
environment, beginning  with C) Verity tschnology requirements (e.g., BAT)
evaluating the potential effects | D) Vertly sodiment impact

prior to discharge permitting. £) SCmax suoeedance?

If adverse effects are possible, the
rule outlines discharger information to be supplied with the permit application.
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EVALUATING POTENTIAL Source Control Evaluation
SEDIMENT EFFECTS OF A
DISCHARGE
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Sediment impact zones are authorized only for discharges that are applying all
federal and state technology requirements.

Discharge sediment effects are verified by empirical and modeling information.
Rule prohibits a discharge from exceeding the upper standard of "minor adverse

effects”--the sediment impact zone maximum contamination (SIZmax) standard.
(Sediment quality-based effluent limits can be required.)

The rule contains narrative criteria Sediment Sz'm Control
for locations where SIZs are to be @0of2)
avoided if possible. P SIZ locational orfteria

Authorized SIZs are to be as small | @ -

as practicable, with the least | " PubNoflandowmer review

degree of contamination possible, | 9 Nm
i.e., the SIZ may not be allowed
mmhmumrmof J) Reduce/eliminate —> renewalemodifications

Public and landowner review of the proposed SIZ is required prior to permit
issuance.

Key intent: Rule ascribes accountability to the discharger through the permit,
including monitoring, maintenance, and closure requirements for authorized SIZs.

Key policy: To eventually reduce and eliminate all SIZs through the permit
renewal process.

Unlike water, sediment effects can
build up over years of discharge.

The rule requires evaluation of the

discharge for a period of 10 years
(about two 5-year permit cycles).
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DISCHARGE AND SEDIMENT Sediment/Discharge Lisbiity
LIABILITIES

From "ambient” conditions (natural/background sediment quality, absent any
other ongoing or historic contamination), the lower curve shows that the discharge
may eventually result in exceedance of the sediment quality standards--requiring
a SIZ authorization at the time of permit issuance.

From the "existing" conditions (curreat sediment quality), the middle curve shows

that most sediments are undergoing a natural recovery process due to regulatory
efforts over the last decade.

The upper curve indicates that an increased discharge would typically delay that
recovery process.

SIZs can be established in areas that are already contaminated above the SIZmax
line, and are more like permitted loads than observable field conditions.

Cleanup of historic contamination within an authorized SIZ is also possible.

Reguistory _ .. _  Trespess
Unresolved legal issue: Whether Control? and Taking?

a regulatory discharge permit that
restricts, yet allows sediment | ° No landowner approvel or indemnification

contamination on someone else’s | . Aule avoids proprietary implications
tI(a,nd const:tuwlc‘ ;:.acuon subject | . Align arde/
¢ integrate reguiatory and propristary

Landowner approval over

regulatory permits could result in the landowner holding the discharger hostage.
And there are legal questions about Ecology delegating regulatory powers to the
landowner.

Indemnifying the landowner for contamination that Ecology permits to be placed
on their land would illegally rewrite legislated liability standards.

Rule states that regulatory action does not address any proprietary requirements.

Rule aligns the sediment standards so that discharges do not create new cleanup
sites.



SEDIMENT CLEANUP STANDARDS Sediment Cleanup Standards

. Key rule feature: Defines o YT Cloarup Lovet

sediment cleanup standards.
® Eftects/Time

. Cleanup standard is defined on a | Standerd @ Engineering Fesslbiity
site-specific basis, as close as o Cost
practicable to the sediment quality
standards (the “cleanup ——— e ——
objective”), not to exceed the mm::-mm

DREDGED MATERIAL DISPOSAL
Dredged Material Management Standards:
STANDARDS (Chapter 173-227 WAC)
¢ Testing -
. The State is developing a second |, preage Method
sediment rule addressing dredging | Te * Water
and disposal of sediments derived e fOr © Nearshore
from navigation and cleanup |° Site Desion
projects. « Construction/ * Upland
. Dredged Material Management |° Monitorng —

WATER QUALITY STANDARDS IN THE 21st CENTURY: 181-190

Rule establishes accountability to the discharger for sediment effects.

State agencies are integrating regulatory and proprietary interests.

"minimum cleanup level."”

In defining practicability, net environmental effects, natural recovery rates,
engineering feasibility, and cost are all factors that are considered when
determining the site cleanup standards.

Standards, Chapter 173-227
WAC, will specify technical and procedural requirements for all dredging and
dredged material disposal actions.

Rule will codify key features of existing federal/state program for unconfined,

open-water disposal of dredged material (Puget Sound Dredged Disposal 1
Analysis).
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ONGOING DEVELOPMENT OF
SEDIMENT CRITERIA Ongoing Criteria Development

Rule will provide "minimum functional standards” for disposal of sediments in
upland disposal sites.

Rule will be linked to the State’s hazardous waste rules to address hazardous
waste and contaminated sediment interface.

Draft guidance manual due by late 1992; draft rule scheduled for 1993.

Though the adopted Sediment | © Human health sediment criteria

Management Standards contain
policies, procedures, and narrative | © Freshwater sediment criteria

criteria that are applicable state
wide, numerical chemical and | ° COMthC infaunal criteria

biological criteria contained inthe | o Antidegradation
adopted version of the rule are
solely applicable to Puget Sound
marine sediments.

Beology is continuing work to fill in the "reserved” portions of the rule.
Human health sediment criteria are being developed jointly by Ecology and the
Washington Department of Health, with technical work scheduled for completion
in 1993. Freshwater sediment criteria are also being developed by Ecology.

Beology will convene a meeting of benthic infauna experts to evaluate improved
ways for interpretation of benthic community data.

Ecology has agreed to include sediment quality issues during development of the
antidegradation implementation plan for water quality standards.
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SEDIMENT CRITERIA: NEEDS AND USES

Glenda L. Daniel
Executive Director

Lake Michigan Federation
Chicago, Nlinois

First, I'd like to say that I'm sure I speak for thousands of environmentalists around the
country when I say that I'm pleased that EPA has focused so much energy and attention over
the past several years toward the development of sediment criteria and a national contaminated
sediment management strategy.

WHY BE CONCERNED ABOUT SEDIMENT CONTAMINATION?

In the Great Lakes, we're used to being the miners’ canaries that spot problems first,
probably because there are so many of us out there watching all the time. For more than 6
years, contaminated sediment in our Great Lakes tributaries and harbors has been recognized as
one of the biggest contributors of persistent, bioaccumulative contaminants to our sport fish and
fish eaters. Lack of agreement on safe disposal options for contaminated dredged material has
also been the thomiest problem for keeping recreational and commercial barbors operating at
full capacity.

I surely don’t need to tell this group that contaminated sediment is now thought to come
close to or to possibly even equal the atmosphere as a source of persistent contaminants to the
Great Lakes. It certainly exceeds (curreatly active) point source contributions by a long shot;
we don’t have good data on surface runoff.

When we look, therefore, at human and eavironmental effects of toxic chemicals in the
Great Lakes, at fish tumors and other carcinomas, at reproductive failure and behavioral
abnormalities of fish and of fish-eating birds and people, we are increasingly confident that
sediment has been a major exposure route. Several specific caged-fish studies, notably in
Detroit River sediment, have corroborated this. So has the continued predominance of PCBs
in fish flesh, because PCBs have long since been banned from production, leaving sediment as
the biggest source of these compounds.
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Numerical vs. "Effects-Based" Criteria: What Are We Really Arguing
About?

Sediment quality criteria, as our "national contaminated sediment working group” of
environmentalists sees them, are measures of the levels of contamination in sediment that pose
risks of adverse effects to human health or the environment. (Many of the points I will address
here today are takea from a report our group prepared in March, with Rich Cohn-Lee and
Jessica Landman of the National Resources Defense Council as principal authors and collators
of our views.) We believe that sediment criteria must:

. Protect the most sensitive species in a given habitat plus an extra safety margin;

. Take into account the fact that many organisms absorb contaminants directly from
sediment and not through the water column; and

° Be designed to protect against chronic, bioaccumulative effects, dynamic changes
in bicavailability, food chain exposure--and reproductive and behavioral effects
as well as cancer.

Some people have expressed concem that it would not be scientifically possible to come
up with one simple number (such as 1 ug/kg for cadmium) that defines what level of
contamination is safe or "clean” in all locations or circumstances. This concem is based on what
we perceive as an incomplete understanding of EPA’s proposed criteria process.

Sediment quality criteria need not consist of one simple number applicable in all waters.
It is likely that criteria will vary depending on a number of factors that might affect toxicity or
exposure, such as salinity, organic carbon content, or sediment grain size. A sediment quality
criterion could consist of a matrix that includes these or other relevant factors, and that enables
the decision maker to calculate a concentration appropriate for a given site. Many of the water
quality criteria now in existence are written this way.

Furthermore, sediment quality criteria need not be only a "number.” Sediment quality
criteria and standards should be allowed to consist of an array of tests. EPA may not be able
to derive numbers that define the safe concentration of a chemical in sediments with a high
degree of confidence for more than a small subset of chemicals.

In summary, the concept of sediment quality criteria is broad enough to encompass a
combination of single-chemical criteria (such as those developed by the Bquilibrium Partitioning
approach or the Apparent Effects Threshold), toxicity bioassays, and in siru measurements of
benthic health. Single-chemical numbers by themselves will not meet the "sensitive species” or
"margin of safety” criteria. Toxicity bioassays should be able to define chronic effects and
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sublethal endpoints. Owing to gaps in the understanding of sediment chemistry and
bioavailability, sediment quality criteria must incorporate this full suite of testing to be accurate
and protective.

We believe this approach will be more protective and accurate than the "effects based”
approach, which develops an action level in a specific location, based on toxicity of a chemical
in a single chemical dilution without regard to synergistic or antagonistic effects, and without
acknowledging the direct sediment to organism pathway for pollutants.

How Do Sediment Quality Criteria Fit into the Federal/State Relationship?

Sediment quality criteria, as I see it, are fully compatible with the existing Federal and
State regulatory framework.

Under section 303(c) of the Clean Water Act, States are required to adopt water quality
standards that "serve the purposes of the Act,” as spelled out in section 101(a). Such standards
must include criteria that protect water body uses such as fishing, swimming, and for fresh water
bodies, drinking.

Furthermore, Federal regulations provide that State standards must be based on Federal
criteria (EPA’s section 304(a) guidance), the EPA guidance modified to reflect site-specific
conditions, or other scientifically defensible methods.

Once EPA develops sediment quality criteria, this same principle would apply to State
adoption. That is, Federal 304(a) guidance will form the basis for State standards, unless the
State develops site-specific standards or uses some other scientifically defensible method for
deriving standards; the burden of demonstrating defensibility will rest with the State.

Over the past decade, the States have been extremely slow to adopt water column
standards for toxic pollutants, despite a specific requirement in the 1987 Amendments to the
Clean Water Act that they do so within 3 years. This inactivity has resulted in a delay in
protecting our waters. For this reason, a successful national sediment quality criteria program
must include strong incentives for States to promptly adopt and implement standards. If
sediment quality criteria are developed by the EPA, the States should be givea 2 years to adopt
their own standards. If they do not adopt standards at least as protective as EPA’s within the
deadline, EPA’s criteria should automatically become applicable State standards.

In waters where State criteria do not apply, such as the open ocean, federally adopted
sediment quality criteria should be used. In interstate waters such as the Great Lakes or
Chesapeake Bay, a mechanism, such as that currently being offered through the Great Lakes
Water Quality Initiative, is needed to ensure adoption of consistent, protective standards. If
States wish to apply more stringent provisions, they should be provided authority to do so.
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How Should Sediment Quality Criteria Be Applied?

There are a number of obvious applications for sediment quality criteria. More are sure
to emerge once these criteria are established.

NPDES Permitting, Limits Derivation

Industries and sewerage treatment plants that discharge effluent into U.S. waters are
required to have permits that establish limits on the quantity of pollutants they can release.
Today, those limits are derived to protect water quality, i.c., the chemical content of the water
column. Permit writers use State standards, plus information on effluent concentration, flow
(the "dilution” of the waste stream that will occur once it hits the water), and patterns of mixing
to back-calculate the level of a poliutant that is permissible in the effluent (U.S. EPA, 1991a).

However, it is known that, even if pollutants are present in low concentrations in the
water, they can settle out into sediment and, over time, accumulate in high concentrations.

Once sediment quality standards are available, they can be used in a manner similar to
water quality criteria to back-calculate the level of pollutant discharges that can safely be made
without exceeding sediment criteria (U.S. EPA, 1991b). Permits limits then can be modified
to protect both water and sediment quality.

For many waters, multiple dischargers often exist for a toxic contaminant of concem. In
such cases, single-facility discharges cannot be analyzed in isolation. A Total Maximum Daily
[sediment] Load (TMDL), or the maximum daily amount of a certain pollutant that the sediment
bottom can safely receive, must be calculated. Once the TMDL for sediment is determined, that
load must be aliocated among all dischargers and pollutant sources (both point and nonpoint
sources). I say all this with the caveat that environmentalists do not favor mixing zones and
dilution allowances for the handful of persistent bioaccumulative toxic compounds that have
produced clear adverse heailth effects. We aiso see approaches such as TMDLs as interim
tactics on the way to achieving zero discharge for these same compounds.

During the time that the load allocation calculations are taking place, an interim approach
would be to require a staged cutback or freeze at current levels of discharges if a sediment
standard for a pollutant is exceeded. The freeze or reduction would remain in effect until an
acceptable wasteload allocation could be developed.

Once the load allocation is established, poliution prevention strategies on several levels
should be implemented to reduce and uitimately end the discharge of pollutants to the water and
sediment. Although individual strategies may vary depending on site-specific factors, a TMDL
should typicaily include the reduction of pollutants from discrete industrial, commercial, and
municipal discharges, and the prevention of more diffuse sources such as contaminated
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stormwater runoff from urban, agricultural, and barvested forest areas. Some pollution
prevention strategies include the elimination of harmful chemicals from industrial and

magmtude and oontavmmation of runoff flows dunng ‘rainfall.
Protection of Pristine Areas

Clean sites that do not yet have contaminated sediments also need to be protected. To
effectively protect sites that are cleaner than the sediment standards would require, the

antddegpdnhon mlu-u of the Clean Water AM which ctatec that clean waters mugt remain

uncontaminated, should be amended so that it clanﬁ& that sediment quality criteria, as well as
water quality criteria, can trigger its application.

Evaluation of Materials for Dredging and Disposal, and Better Management of Contaminated

BVCIy ycar, Dctwecn JJU anu ‘OJU llll.l.ll()ll Cl.llJl(' yluus Ul uuwruus, Glmgll (1+] llu a
football field-sized pit 6,000 miles deep, are dredged and disposed of to keep shipping channels
and harbors open in this country. A growing percentage of these materials is contaminated by
toxic substances. Sediment quality criteria and standards will enable us to test these materials,
to sce which ones are "clean” and which may have adverse effects on the environment.

Once the distinction can be made between clean and contaminated dredged materials, we
can focus on beneficially reusing the cican materials. The comprehensive poiiution prevention
strategies we support will help by halting their continuing contamination. We also support
elimination of the open water disposal of contaminated materials, a practice already in effect
over most of the Great Lakes, Elsewhere as we move toward nt-hu-vmo that elimination, more
effectivesedimmtoonmlandmanagement stmtegiesmneededtominimizedamgetothe

environment.

The Marine Protection, Research, and Sanctuaries Act (MPRSA), or Ocean Dumping
Act, should incorporate sediment quality criteria as a screening tool to determine the guality
(i.e., clean, partially contaminated, contaminated) of sediments at a site where dredging is

plarn.{'. sﬂm tl"z “"‘PDQA fn:l- 2 dea th rnann o mPnnn Gf dr ntl matamale that l'l't\nlll

endanger human health, the aquatic ecosystem, or the economic potential of an area, sediments
that fail the sediment quality criteria should not be approved for ocean dumping. In emergency
situations where there is no feasible alterative to ocean disposal, our group has proposed that a
waiver request could be submitted to the EPA. If the Agency determines that the dumping will
not result in "unacceptably adverse impact” on a water body, a waiver will be granted that

permits ocean dumping of contaminated material (33 USC Section 1413(d)).
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Site management plans should be developed for designated ocean sites that receive both
clean and contaminated dredge materials. These plans should include periodic monitoring using
sediment quality criteria as a measurement tool and a plan for closing the site or modifying its
use if impacts are discovered.

Consistent Standards for Monitoring and Ecological Evaluation

For many years, people have been debating the scope and degree of sediment
contamination. A number of efforts have been made to evaluate the problem on a national basis,
by such institutions as the National Academy of Sciences.

Thus far, all the evaluators have had to develop their own yardsticks for contamination,
which has made it difficult to reach definitive answers. National sediment quality criteria (either
EPA guidance adopted by the States or national criteria adopted by EPA for U.S. waters) will
give us one yardstick that everyone can use. We will be far more able to set up monitoring
programs, both for still uncontaminated sites, to protect them, and for contaminated sites, to
measure our progress in cleaning them up, once criteria are in place.

Standards for Site Cleanup/Restoration

For sediments that are already contaminated and need to be cleaned up, a mechanism is
needed to determine what triggers a cleanup. Sediment quality standards would serve as a
critical component of a set of criteria used to trigger the cleanup and remediation of a
contaminated site. Little agreement or understanding currently exists regarding the extent to
which sediments must be cleaned up to consider a site "remediated.” Of course, cleanup can
mean many things. It can mean implementation of poliution prevention strategies to halt further
contamination and allow natural processes to take their course—although this solution is unlikely
to be applicable to Great Lakes tributaries, which regularly, during storm events, wash great
quantities of contaminated sediments downstream to disperse beyond recovery in the lakes. In
many cases, it will mean dredging a river bed or hot spots within it and treating the
contaminated dredge spoils. Each site will need to be evaluated individually. Used in
conjunction with other factors or criteria, sediment standards can serve to trigger remediation.

Does EPA Have Legal Authority To Develop Sediment Quality Criteria?

Yes. EPA does have authority to develop and implement sediment quality criteria.
Section 101(a) of the Clean Water Act establishes a national objective of restoring and
maintaining the “chemical, physical and biological integrity” of our Nation’s waters. In
addition, section 304(a)(1) directs the Administrator to develop and publish criteria for water
quality reflecting the latest scientific knowledge on (1) the kind and extent of al] identifiable
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effects on plankton, fish, shellifish, and wildlife that may be expected from the presence of
pollutants in any body of water, including ground water, and (2) the effects of pollutants on
biological community diversity, productivity, and stability.

Section 304(a)(2) directs the Administrator to develop and publish information on the
factors necessary for the protection and propagation of shellfish, fish, and wildlife for classes
and categories of receiving waters.

EPA has developed water colump criteria pursuant to its authority under section 304(a).
These numerical criteria are intended to protect the chemical integrity of the aquatic resource,
but, standing alone, are not adequate to protect physical and biological integrity as required by
section 304(a). It is our view that it is in the context of recognizing this deficiency that EPA
has begun developing both biological criteria (criteria based on biological assessments of natural
ecosystems) and sediment criteria to complement its water column criteria. Once water column,
sediment, and biological criteria are in place, we will have a better mechanism for restoring and
protecting our waters as mandated under sections 101(a) and 304(a) of the Clean Water Act.

Why Do We Need Legislation?

Since EPA already has authority to set sediment quality criteria if it wants, why is
legislation needed? There are two main reasons: timing and applicability.

Timing

While the law clearly allows, even requires, EPA to develop sediment quality criteria,
the Agency’s job would be done more quickly if Congress provided more express authorization
and clearer instructions to convey priority. Despite its existing mandate, in 20 years EPA has
yet to promulgate a single sediment quality criterion (although four have now been presented for
approval). The Clean Water Act should be amended to specify how quickly EPA must move
in developing sediment quality criteria; the law could also specify a priority for persistent,
bioaccumulative compounds.

Applicability

Sediment quality criteria will protect the environment only if they are used as a basis for
making regulatory decisions. The Clean Water Act and Marine Protection, Research and

Sanctuaries Act should be amended to clarify that, once developed, these criteria will form the
basis for decisions about permitting for the disposal of dredged materials (what may be dumped
and where) and the discharge of pollutants. Further, we believe that the law should be amended
to ensure that EPA’s sediment quality criteria are applicable in ocean and shared coastal waters.
Ideally, the Clean Water Act should be amended to establish national sediment quality criteria
as well as national water quality criteria. These amendments would lay to rest once and for all
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the issue of “pollution shopping” by industries and would be a far more efficient and effective
way to begin the national assessment and cleanup process. Of course, the law would continue
to provide for the establishment of site-specific standards where scientific evidence demonstrates
that such standards are appropriate.

Thank you.

(Members of the National Contaminated Sediment Working Group who participated in developing
the positions summarized in this paper include Dery Bennett of The American Littoral Society,
Topher Hablett of Save the Bay, Sarah Clark of the Environmental Defense Fund, Glenda Daniel
of the Lake Michigan Federation, Brett Hulsey of the Sierra Club, Jessica Landman and Rich
Cohn-Lee of the Natural Resources Defense Council, Boyce Thome-Miller of Friends of the
Earth, Beth Millemann of the Coast Alliance, David Miller of National Audubon Society,
Kathleen Van Velsor of Coastal Advocates, Philip Weller of Great Lakes United, and Cindy Zipf
of Clean Ocean Action. An additional 135 organizations have endorsed the general goals
embodied in this statement through a Citizens Charter for Contaminated Sediment, published in
1987.)
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WITHOUT SEDIMENT QUALITY CRITERIA

William R. Gala, Ph.D.

Team Leader, Ecotoxicology

Chevron Research and Technology Company
Richmond, California

INTRODUCTION
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Near many industrial centers, the sediments in rivers, estuaries, and harbors contain
elevated concentrations of toxic chemicals relative to sediments from “pristine areas.” The

concentration of toxic chemicals in many of these locations are great enough to have a
reacnnahle nntpnhnl to cauge adverse effacts to human health and the environment. The
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anu'onmental Protection Agency (EPA) is currently developmg a management stmegy to
assess, control, protect, and remediate these contaminated sediments (U.S. BPA, 1992).

Themamgqnentofwntaminatedsedimentsmbesepamedinmtwomajorfuncﬁms
(n ggntmlhny nnd nmtactmg exntmg and fn__mre sednment mmhtv and 2) assesmnn and

prucmauons before EPA's Science MVISOl'y Board make it ciear that EPA puns 0 IBIy —vuy
on sediment quality criteria (SQC) to provide the basis for their control and remediation
strategies. In the draft contaminated sediment management strategy, EPA proposes to derive
NPDES permit limits based on SQC to control and protect sedimeat guality (U.S. EPA, 1992).
To accomplish this goal, EPAplanstoreleueadmﬁguidancemanual for deriving permit limits
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draft strategy, EPA proposes to use existing CERCLA and RCRA regulations to manage the
assessment and remediation of contaminated sediments (U.S. EPA, 1992). SQC will potentially
be used as a pass/fail trigger to assess whether a sediment is contaminated and will form the
basis for determining cleanup levels necessary to remediate contaminated sediments.

However, EPA does not necessarily need to develop SQC to manage contaminated
sediments. Rather than relying on SQC, EPA can utilize existing water quality-based controls
to control and protect sediment quality from curreat discharges and use a tiered, effects-based
appmachtoassessandremedxatesedlmentsfmmhlstoncdwchnges Cun'etnwater

mmlnm-hnmd controls lp g. water aualitv orit Arm whole effluent toxicitv limite) are
1 .y TV RN J wa AW SRS MAAWAS J ululw’ -l W

199



W.R. GALA

protective of both water and sediment quality, thus eliminating the need for the development of
a new control approach and the concomitant research, validation, and regulations needed to put
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Adams et al. (1991, 1992) will more accurately assess sediment quality and provide a better

P

basis for selectmg between different remediation options than SQC.

CONTROI I TN PROTECTING SEDIMENT QUALITY
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Sources of sediment contaminants need to be controlled before successful remediation of
contaminated sediments can occur. Otherwise, freshly remediated sediments will become
re-contaminated from the uncontrolied sources. Rather than develop a new control strategy,
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protecting sediment quality and controlling sources of sediment contaminants. If existing water
quality-based reguiations are adequate, then EPA can proceed with implementation of their
remediation strategy. The development of any new control strategy, such as SQC, will certainly
delay the remediation of contaminated sediments at many sites.

The perception that the presence of contaminated sediments means that water
quality-based controls are not protective of sediment quality is not necessarily correct. In many
cases, severely contaminated sediments sites were contaminated prior to the implementation of
NPDES regulations and even the most basic NPDES discharge limits (i.c., effluent guidelines

and conventional mllutmn control). Contaminated sediment sites such as Los Anmles (‘mntv

Wastewater Tmunmt Outfall, Cahfomm (DDT PCB), Hudson River, New York (PCB),
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LJEITON KIVET, nruuugln (metals), Duwamish wawrway, YWasningion {meiais, PCB, PAH) were
contaminated as a result of discharges in the 1960s and early 1970s. In fact, EPA has concluded
that "It is clear that many of the worst cases of sediment contamination are associated with
sources that have ceased discharge” (U.S. EPA, 1987).
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needed to meet them, amreducmgsedlmentcontammauonfmmpomtsourcedmhargesand
thereby, protecting sediment quality. In many contaminated sediment sites, the deeper sediments
are more contaminated than surficial sediments. EPA readily acknowledges that in many
locations the older polluted sediments have been covered by recent deposits of cleaner material
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is presently at depths 10-15 cm below the surface, while the surficial sediments are not toxic
(Rosiu et al., 1989). This improvement in sediment quality resulted from water quality-based
controls, not from any sediment quality criteria or management approaches.
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enough to prevent sediment contamination. For example, the water quality criteria for protection

of human heaith for DDT (0.59 ng/L), PAHs (2.8 ng/L), and PCBs (0.044 ng/L) shouid
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preclude sediment concentrations that
could adversely affect benthic
organisms. Marine chronic criteria EPA Water Quality Criteria
for metals, such as copper (2.9
ug/L), nickel (8.3 ug/L) and mercury
(0.02.5 ug/L), should a{so ervent PAHs 2.8 nglL
sediment contamination.

Theoretically, even equilibrium PCBs 0.044 ng/.
partitioning (BqP), the basis for DDT 0.59 ngL
EPA’s SQC, supports the contention Dieldrin 0.14 ngL
that water quality criteria will likely Mercury 1.2nglL

be protective of sediment quality
(Adams et al., 1991). For non-ionic
compounds, EqP assumes that a
chemical’s concentration in the
sediment will be in equilibrium with
its concentration in the water.
Because benthic organisms are not Equilibrium Partitioning Theory
more sensitive than water column ’
organisms (Di Toro et al., 1991), the
EqP theory would predict that when
a non-ionic compound’s concentration Blota
is less than its water quality criteria,
that adverse effects should not occur ﬂ %
in the water column and sediments
that are in equilibrium. Water Sediment Koe Pore
quality criteria should be fully Cabon | — | water
protective of both the water column
and benthic communities, especially
for non-ionic compounds, thereby
eliminating the need for SQC development specific to the protection of beathic organisms.

Cadmium 1.1 gL

It is not correct that SQC are necessary because there are many sediment contaminants
for which water quality criteria have not yet been developed. Wastewater treatment technologies
are not chemical-specific; they remove classes of compounds. For example, activated sludge
technology removes all types of biodegradable compounds, not just chemicals for which there
are permit limits. Dischargers need the necessary wastewater treatment technology to meet all
of their water quality-based and technology-based control limits. Thus, the treatment technology
necessary to meet a phenanthrene water quality standard of 2.8 ng/L will certainly remove
acenaphthene and fluoranthene to similar levels even though their water quality standards would
be much greater. Bven when water quality-based controls do not specifically regulate chemicals
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that are considered potential sediment contaminants, the level of treatment that is required should
be sufficient to also reduce the discharge of these chemicals.

Water quality criteria are only -
one component of water quality-based | Whole Effluent Toxicity Validation J
controls. The other major element,
whole effluent toxicity, will also
protect sediment quality. The whole
effluent toxicity approach was
field-validated by investigating the S : S e T Prodiond,
correlation between ambient and A
effluent toxicity as predicted by
toxicity tests and biological impacts
in the receiving water communities
(US. EPA, 1991). Benthic
invertebrate community measures
were included in the biological
indicators used to validate the whole
effluent toxicity control approach in EPA’s Complex Effluent Toxicity Testing Program
(CETTP) (U.S. EPA, 1991). In addition, a study conducted by the North Carolina Division of
Environmental Management indicated that whole effluent chronic toxicity tests using
Ceriodaphnia dubia accurately predicted receiving water impacts on the benthic
macroinvertebrate community in freshwater streams (as cited in U.S. EPA, 1991). Similar
results were observed in a comparative time series study on the Trinity River in Texas (as cited
in U.S. EPA, 1991). Whole effluent toxicity limits are expected to be fully protective of both

water column and benthic communities as evident from the results of the CETTP and other
studies.

Before proceeding with the development of new control strategies, EPA should first
assess the integrative effectiveness of all water quality-based controls to protect sediment quality.
States are aiready having difficulty implementing all of the existing water quality-based controls,
and for this reason, EPA needs to critically evaluate whether the States will be able to take on
a new control strategy to protect sediment quality. A new coutrol strategy that cannot be
implemented will not be effective. Rather than using limited resources to develop SQC and its
related control and implementation strategies, EPA may find that it is more cost-effective to
control and protect sediment quality by assisting States in implementing existing water
quality-based controls.
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Even after all sources of sediment contamination have been controlled, there will still be
a need to assess and potentially remediate sediments contaminated from historic discharpes.

EPA’s potentml use of SQC as a pass/fall trigger for determining whether a sediment is
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(Adams et al., 1991; 1992), similar those used to assess the hazards posed by dredged materials,
pesticides, and other toxic chemicals, will be more cost effective and scientifically sound.
Because the factors controlling the fate, concentration, and biocavailability of chemicals in
sediments are only now being investigated and understood, the use of a singlc value, such as
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questionable. However, a tiered, effects-based approach which integrates biological,
toxicological, and chemical data on a site-specific basis to evaluate the significance of sediment
contamination will allow contaminated sediment sites to be prioritized and remediation options
to be selected based on the risk to human health and the environment.

In a tiered approach, the
methods increase in complexity and | | Sediment Assessment Approaches
cost as the assessment progresses, s—
and at each tier a decision is made to Chemical-Specific Efects-Besed
stop if adequate safety s —_?"’-F—-——‘W
demonstrated or the hazard is well mmm‘! !M! ]'_
characterized, or to continue to the w"“"‘*"‘&""m”*** ore Welar Ricasaays
next tier if significant uncertainties R — 3
remain. The methods being proposed ) T Butk Sediment
to rlnvpln'r\ SQC, such as EgP for Sloassays
non-ionic chemicals and acld volatile -
suifide normaiization for metais, Chomionl Analysls — Pleld Surveys
could be incorporated into a tiered BN | Gueity Triad
approach as sediment assessment ——

values that would be used for

screening sediments to determine whether additional toxicological and chemical investigations
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arc necded (Adams ct al., 1991; 1992). If sedimenis passca tiis screcning tier, un:y' would be

considered "not contaminated” and the assessment would stop. If a sediment assessment value
was exceeded, the assessment would proceed to the next tier, which would include laboratory
sediment toxicity tests to determine if the chemicals present are bioavailable and present in toxic
amounts (Adams ot al., 1991; 1992). The last tier would involve confirming the laboratory

results b oy youuuuuls a detailed Gicld ulvvou""sct'lﬁ" of the sediment site. This Wmﬁ-“;‘."-&'w“ﬂ'}' tier

would include in situ toxicity tests, benthic invertebrate surveys, bioaccumulation tests (to

investigate food-chain effects), and toxicity identification evaluations (Adams et al., 1991; 1992).
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EPA should not approach sediment quality assessments any differently then they have
approached hazard assessments in other programs (CWA, FIFRA, TSCA, CERCLA). These
other programs all utilize a tiered, effects-based approach where higher tiers represent increasing
degrees of complexity, resolution, costs, and predictive confidence. EPA should abandon the
concept of using SQC as pass/fail triggers to determine if a sediment is contaminated and focus
their efforts on developing standardized sediment quality assessment methodologies that will be
useful in a tiered assessment approach. It is important to remember that the objective of any
sediment assessment strategy is to determine if remediation is necessary to reduce the risks posed
by the contaminants in the sedimeats to an acceptable level. The use of chemical-specific SQC
will address neither the integrative effects from multiple contaminants nor all of the complex
factors which govern bioavailability. Only by using a tiered, effects-based approach can the
public have confidence that sediment sites will be remediated based on their actual risks to
human health and the environment.

EPA’S NEXT STEPS

The risks posed by contaminated sediment have not been sufficiently characterized to
justify EPA’s haste in developing a comprehensive contaminant sediment management strategy.
Although contaminated sediment sites are found nationwide, the actual arcal extent of
contaminated sediments is quite small. Corps of Engineers experience has shown that about
0.75-3 percent of the sediments that are dredged from waterways typically require special
handling or treatment because of potential toxicity, even though areas that are dredged typically
are near large population centers and high industrial activity locations (Lee, 1992). EPA should
compile and maintain an up-to-date national contaminated sediment inventory so they can
accurately assess the extent and severity of the contaminated sediment problem. The most recent
inventory (U.S. EPA, 1987) is not altogether comprehensive because few of the identified
contaminated sediment sites were assessed to determine if the chemicals present were actually
causing adverse effects to human health or to the environment.

EPA should assess the significance of all potential existing sources of sediment
contaminants, and structure its strategy accordingly. The heavy focus on controlling point
source discharges in the draft strategy (U.S. EPA, 1992) may not be warranted. The impact of
nonpoint sources of sediment contaminants will be difficult to assess, but it must be considered
during the development of the strategy. EPA should not rely on SQC to manage contaminated
sediments. Before continuing with SQC development, EPA should assess the integrative
effectiveness of existing water quality-based controls for controlling and protecting sediment
quality. EPA should continue its research into developing standardized sediment quality
assessment methods which can then be incorporated into a tiered, effects-based assessment
approach.
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Most States will have neither the expertise nor the resources to implement new control
and remediation strategies to protect sediment quality Rather than developing strategies that the
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clearinghouse and resource to the States. EPA should focus on providing research, training, and
assistance to the States so the States can develop sediment strategies that recognize the priority
that contaminated sediments pose locally and the resources they have available to effectively
manage contaminated sediments.

lluvmllb,

wnll prevent any easy soluuons to this problem Thls assenatlon has been acknowledged by EPA
when they stated in the draft strategy that "no action” (naturai remediation) wiii in many cases
be the preferred sediment management option. EPA should utilize all available technical
expertise within both the Federal Government and State governments as well as in the private
sector and academia, to continue their development of a comprehensive, scientifically sound
contaminated sediment management strategy.
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INTRODUCTION

Approximately 450 million cubic meters of material are dredged each year from
navigable waterways. Where open-water disposal is proposed for the material, the Corps of
Engineers (CE) evaluates the material for suitability under the Clean Water Act (CWA, P.L.
92-500, as amended) or the Marine Protection, Research, and Sanctuaries Act (MPRSA, P.L.
92-532, as amended). If the material does not meet the CWA guidelines or the MPRSA criteria,
the CE cannot approve unrestricted disposal of the material in open water. The CWA guidelines
and MPRSA criteria are promulgated by the Environmental Protection Agency (EPA) and it
exercises oversight on CB decisions regarding disposal. Further, CWA disposal requires State
certification that it will not violate State water quality standards (Wright and Saunders, 1990).

The CWA guidelines (40 CFR, Part 230) for the evaluation of dredged material were first
issued in 1975 and revised in 1980. These guidelines allow a comparison of contaminants in
the dredged material with those at the disposal site and allow open-water disposal where
contaminants at the two sites are "substantially similar® or where it can be shown that
unacceptable concentrations of contaminants will not be transported beyond the boundaries of
the disposal site. In addition, the guidelines provide that where there is such a large number of
contaminants as to preclude identification of all of them by chemical analyses, or where
chemical-biological interactive effects may occur, effects-based tests which measure organism
responses may be used in lieu of chemical tests. In response to these guidelines, the CE issued
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an implementation manual (CB, 1976) which described the effects-based procedures. This
manual is currently being revised.

The MPRSA criteria (40 CFR Parts 220-228) for the evaluation of dredged material were
issued in 1973 and revised in 1977. These criteria are clearly effects based. At 40 CFR 227.6,
certain constituents (organohalogen compounds, mercury and mercury compounds, cadmium and
cadmium compounds, andodofanyhndormanyform)mpmhibmdﬁomdmposalother
than as “"trace contaminants.” No numerical limits are given for these contaminants. Rather,
the resulits of biological tests to evaluate persistence, toxicity, and bioavailability are to be used
to determine whether or not the prohibited constituents are present in greater than trace amounts.
In response to the 1977 criteria, the EPA and the CE issued a joint implementation manual
(EPA/CB, 1977), which described the bioassay procedures. A revision of this manual was
issued in 1991 (EPA/CE, 1991). In general, the revision focused on refinements of the 1977
procedures and retained the effects-based approach (Wright, 1992).

It is important to understand that dredged material is a highly complex substance
composed of natural soil constituents that may or may not be contaminated (Engler et al.,
1991a,b). Both the MPRSA and the CWA make this distinction and provide evaluatory
pmcedumfordmdgedmatenﬂthamdnfferentﬁomthoseusedformhermatemk In the
case of new dredging projects, the excavated material is usually “virgin,” that is, it is sediment
which has been exposed to few, if any, anthropogenic contaminants. Material excavated as a
maintenance operation may come from a variety of sources, such as littoral drift, riverine input,
and sheet erosion adjacent to the project. Such material may have been contaminated at its
source or may become contaminated during transport or deposition at the project. Because the
initial source of the material is soil or existing sediments, it will contain all of the clements in
the periodic table as well as both natural and anthropogenic compounds. Insofar as many of
these are classified as "contaminants,” virtually all dredged material could be considered to be
contaminated. In actual practice, the mere presence of a contaminant or its concentration in
dredged material can rarely be used to predict whether or not it will have adverse effects upon
biota (Engler, 1980), and the effects-based approach described below appears to be
environmentally conservative (Jones and Lee, 1988; Lee and Jones, 1987).

EFFECTS-BASED TESTING

Effects-based testing whereby organism responses are used to determine the contaminant
status of sediment is regulatorily mandated and has been in use for many years. Bvidence of
its effectiveness in environmental protection is provided by the observation that despite intensive
monitoring of many disposal sites, there is no documentation of adverse effects from
contaminants from material evaluated under these procedures. Effects-based testing is a holistic
approach recognizing that there are potentially thousands of contaminants in sediments, and that
many of these are biologically innocuous despite their concentration, whereas others may be
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biologically active at concentrations that cannot be measured with current analytical chemistry
techniques.

The current evaluatory approach used in determining the suitability of dredged material
for open-water disposal uses acute biological toxicity, bioaccumulation, and water quality criteria
or standards. The effects-based results do not distinguish which contaminant or combination of
contaminants is responsible for an observed effect and, for regulatory purposes, this is not
important. It does, however, take into account possible interactive effects and is a direct
measure of the bicavailability of all of the contaminants present (Wright and Saunders, 1990).
Further, the evaluation includes an estimation for bioaccumulation of contaminants. The latter
is not addressed by any proposed sediment quality criteria.

SEDIMENT QUALITY CRITERIA

Attempts to establish cause-and-effect relationships between the conceatration of a
particular contaminant and a biological effect in natural sediments have proved futile (Lee and
Jones, 1992). Results from regulatory testing of sediments proposed for open-water disposal and
broad field studies during the past decade which have yielded vast databases, such as the Status
and Trends Program, have failed to demonstrate clear relationships between sediment
contaminants and biological effects (O’Connor, 1990).

Despite the lack of cause-and-effect relationships, sediment quality criteria have been
developed and applied. Among the first were the so-called Jensen criteria promulgated by the
EPA in 1971 for dredged material evaluations. These appear to have had little, if any, technical
validity and, in some cases, the criteria were well below the average crustal abundance for
several contaminants (Engler, 1980) and did not take into account natural background
concentrations (Wright, 1974). Naturally occurring levels of chemicals in sediments,
particularly metals, vary greatly with the physical and mineralogical character of soils in the
watershed. Within the Great Lakes, for example, background levels of lead, copper, and
chromium in bottom sediments from Lake Superior (generally considered the “cleanest” of the
Lakes), are 2-6 times those of the other four lakes (International Joint Commission, 1982).
More recently, criteria were developed for use in Puget Sound (CE/State of Washington Natural
Resources, 1988). These were developed using an approach known as the apparent effects
threshold (AET). Although originally applied to exclude or allow open-water disposal
(sediments which were not clearly excluded or allowed would be biologically tested to determine
their status for disposal), the current use of these criteria is as a screening tool. When the
criteria are exceeded, biological testing provides a possible override. Hence, decisions on
disposal of the material are made on the basis of the biological tests rather than the criteria.

In the development of sediment quality criteria, it is extremely important that the activity
to which they will be applied is taken into account. In the case of navigation dredging, it is a
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given that the material will be removed, and the question to be addressed concems potential
contaminant effects at the disposal site. For remediation, dredging concerns are the effects of
in-place sediments, the benefits of removal, and potential effects at the disposal site. Several
of the approaches proposed for the development of criteria, specifically the AET (PTI, 1988)
and the sediment quality triad (Chapman, 1986, 1989) have failed to make this distinction. The
AET and the triad incorporate benthic community structure at the excavation site as a
component, thereby raising serious questions regarding their applicability to navigation dredging.
The benthic community structure at the excavation site is not a particularly useful indicator of
sediment effects, since the community is subject to a variety of influences other than the
sediment. These include dredging, navigation traffic, degradation of water quality from outfalls,
thermal discharges, surface runoff, the effects of droughts and floods, and other perturbations.
The AET and the triad may be useful tools in evaluating the overall health of an aquatic
environment but should not be used in the determination of the suitability of dredged material
for open-water disposal. Unfortunately, this seems to have been overlooked in a recent
controversy over the applicability of the threshold and triad (Spies, 1989; Chapman et al., 1991).

Most recently, criteria have been developed using the equilibrium partitioning (EqP)
approach, whereby a nonpolar organic contaminant is normalized to organic carbon. This
approach uses chronic water quality criteria to derive sediment quality criteria. The approach
has some merit in explaining why certain sediment contaminants are not toxic or bicavailable.
However, it has very limited utility in predicting whether or not a sediment will be toxic (Lee
and Jones, 1992). Reviews of the various approaches used to derive sediment quality criteria
are found in Brannon et al. (1990) and Marcus (1991). The EqP approach for sediment quality
criteria is curreatly under review by the EPA Science Advisory Board.

COMPARISON OF EFFECTS-BASED TESTING AND EqP SEDIMENT
QUALITY CRITERIA

In an effort to evaluate the relative effectiveness of the two testing approaches,
preliminary BqP criteria for acenaphthene, fluoranthrene, and phenanthrene (Hais, 1991,
personal communication) were compared to effects-based acute toxicity tests from Puget Sound,
Washington. Of 152 samples, the criteria were exceeded and acute toxicity was observed in §;
there was no toxicity nor were the criteria exceeded in 116. One criterion was slightly exceeded
in one sample but there was no acute toxicity. Of primary interest is that there were 31 samples
which exhibited acute toxicity but which did not exceed criteria. The conclusions are that in 31
samples the organisms were responding to contaminants other than those of the criteria, and in
five out of six samples acute toxicity and the criteria agreed.

It is commonly stated that chronic tests are more conservative than acute tests, that is,
an effect is more likely to be observed with the former. This was clearly not the case in Puget
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Sound and is probably related to the fact that there is no field or laboratory validation for the
criteria nor is there any validation for the chronic effects of contaminated sediments. This casts
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From a pragmatic point of view, the only way to have detected the singic marginai
criterion exceedance would have been, as was done, to conduct sediment chemistry on all 152
samples. This is expensive and time-consuming, and one must question whether the

envirnnmental henefits of the detaction of one mnng:nzﬂ exceedance jndlﬁpc the cost feroh

b )
1974).

APPLICATION OF SEDIMENT QUALITY CRITERIA

Within the extant regulatory framework for dredged material there is no provision for
sediment quality criteria or standards. Notwithstanding their underlying technical deficiencies,
this leads to the question of how they will be applied in the effects-based testing protocol. Will
they be pass-fai!" will they serve as a screen or tngger for effects-based twting" To date, no
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need. For example, if the Puget Sound data are representative (and there is no reason to believe
that they are not), no additional environmental protection would have been gained from the
application of the EqP criteria. Additionally, a number of samples could not be evaluated by
the criteria because organic carbon was below the minimum required.

In the Puget Sound comparison, we used 0.5 percent organic carbon as the minimum
level for which the criteria are valid. This excluded 21 percent of the samples. However, in
various EPA documents regarding EqP sediment quality criteria, one finds 0.5 percent, 0.2
pement and 0.1 pement as lower limits for oxganic carbon. There is no technical
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(1991) found that the median organic carbon was 0.57 percent and 0.24 percent in freshwater
and marine sediments, respectively. This suggests that the EqP criteria cannot be used for many
sediments because of organic carbon constraints.
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of organism response to a reference sediment (EPA/CE, 1991). This procedure is eminently
logical because it answers the question, "How will the dredged material behave with regard to
the reference?” There are potential circumstances where the reference might not meet the EqP
criteria. Would this mean that the reference might require remediation? If the dredged sediment
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for disposal? It could be argued that dredged material disposal would be a beneficial use under
such circumstances.
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acmsstbebwﬂ This is an EPA problem. Fromanenvuonmennllypmcuveposmon
there should be no distinction in application. If a sediment “faiis,” the applicable statute
regulating the material should make no difference. This would apply to RCRA, Superfund, etc.

FmtbepetspectiveoftbeStates who will presumably adopt the criteria as standards, the
oroblem ig even more vexine., As nreviously nntﬂl hoth the CWA and the MPRSA have
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specific provisions concerning the procedures used to evaluate material dredged for navigation
purposes. At the very least, the EPA should cleariy and publicly provide guidance on the
applicability of the proposed BqP criteria and how they relate to the current procedures used
in various programs.

muﬁﬁtyofmysedimethycﬁteﬁamdmdgedmwﬁﬂdispoaldecisionmaking
is conceptuaiiy possibie if there are numericai criteria for every possibie contaminant and some
kind of mechanism or formula to quantify the magnitude of interactive effects for all possible
combinations of contaminants. Without a complete set of these tools, sediment quality criteria

can onlv nrovide information incidental to manlntnrv dnmnnnmnlnna Further, if we accept that
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effects-based tutmg pmvndu the most duect Iabomory indication ofoontammant moblhty and
impact, it shouid remain the preferred tooi for reguiatory decisionmaking in dredged materiai

disposal.

SUBSTANTIATING RESEARCH

Between 1973 and 1978, the CE conducted a major $33 million program on dredged
materialdisposal 'l‘hnspmgnmconsxstedofoverZSOmdmdualmdmand in contrast to
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have the widest applicability. A specific goal was to define the biological and water quality
effects of open-water, wetland, and upland disposal. A major finding was that no single disposal
option is presumptively suitable for a geographic region or group of projects. What may be
desirable for one project may be completely unsuitable for another; consequently, each project
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open-water disposal resulted only in physical, rather than contaminant, effects on biota at the
disposal site, and that biotal recovery was rapid following the cessation of disposal (Wright,
1978).
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and to investigate the effects of the disposal of material from a single site in three different
environments (open-water, wetland, and upland). Of the various new biological techniques
examined to determine the suitability of material for open-water disposal, only a few showed

etamifirant ntantial ae avalnatarm: tanle and thasa wane nnt enitahla far sasnlatnaey analiscatinn
SiBALLL Rl .NMI&IBI aD vvmunwn, WVID GIRI UMDY Wwi IR AIWGUIY LV I‘!“le, CWWII

without additional research and development. None appeared to predict the effects of open-water
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disposal better than the acute toxicity and bioaccumulation techniques which are still in use; field
investigations following the laboratory tests verified the predictive ability of the tests (Gentile
et al., 1988). Upland disposal produced the greatest and most persistent effects, including the
release of metals and extreme toxicity, whereas open-water disposal showed relatively minor and
nonpersistent effects; effects from wetland disposal were intermediate between upland and open-
water disposal (Peddicord, 1988). In addition to these broad investigations, an estimated $70
million has been expended by the CE on other studies over the past two decades.

CONCLUSIONS

The open-water disposal of dredged material is currently regulated under the CWA and
MPRSA. The applicable regulations provide for an effects-based evaluation. Various alternative
procedures to evaluate the material have been proposed. Of these, it is felt that the sediment
quality triad and the AET are inappropriate for dredged material. Sediment quality criteria
developed through equilibrium partitioning suffer from a number of technical defects. Further,
no information is available as to how the equilibrium partitioning criteria might be applied.

Experience with effects-based evaluations has clearly indicated that the approach is
environmentally conservative. The imposition of sediment quality criteria will increase testing
costs without a concomitant increase in environmental benefits. As noted by Kagan (1991), this
may well represent "administrative fragmentation and adversarial legalism.”
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ADVOCATES FORUM: RESPONSE TO GENERAL QUESTIONS

Allan Stokes

Panelist

WHAT SHOULD EPA DO MORE OF OR IMPROVE?

U.S. EPA should proceed as rapidly as possible, consistent with sound scientific
principles, to develop additional water quality criteria. Criteria developed must include an
implementation component that provides clear guidance for States to use in translating the
criteria into State water quality standards and establishing appropriate permit limits. First,
emphasis should be placed on developing criteria and guidance relative to nonpoint sources.

WHAT SHOULD EPA INITIATE THAT IT HASN’T DONE IN THE
PAST?

U.S. EPA should initiate a formal, orderly, and routine process for reviewing, and
updating or revising, water quality criteria and technology-based standards/guidance, including
categorical and pretreatment standards, and better definition of what constitutes Best Available
Treatment Economically Achievable. This should include an initial review fairly soon after
adoption to evaluate implementation difficuities and probiems, and regularly scheduled
reevaluations on a periodic basis thereafter. The evaluative process should include the States,
who are the primary agents for using and implementing these criteria and standards.

WHAT SHOULD EPA DEFINITELY NOT GET INVOLVED IN?

U.S. EPA should not get involved in water quantity issues of water use or water rights
allocation. Water quality criteria- and/or technology-based standards development should not
be used as a means to insert Federal involvement in water quantity and allocation decisions.
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WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?

A realistic matching of resources to ce¢xpectations relative to Clean Water Act
implementation. Funding of U.S. EPA and State water quality programs must be increased to
provide adequate resources to meet all of the expectations set forth in the Act. In the
alternative, the Act could be amended to alter some of the expectations, eliminate duplicative
and costly administrative requirements of little direct benefit to the environment, and provide
greater flexibility for implementing creative solutions to water quality problems.
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ADVOCATES FORUM: RESPONSE TO GENERAL QUESTIONS

Allan Stokes
Panelist

WHAT SHOULD EPA DO MORE OF OR IMPROVE?

U.S. EPA should proceed as rapidly as possible, consistent with sound scientific
principles, to develop additional water quality criteria. Criteria developed must include an
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criteria into State water quality standards and establishing appropriate permit limits. First,
emphasis shouid be piaced on developing criteria and guidance relative to nonpoint sources.

SHOULD EPA INITIATE
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PAST?

U.S. EPA should initiate a formal, orderly, and routine process for reviewing, and
updating or revising, water quality criteria and technology -based standards/guidance, including
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Treatment Economically Achievable. This should include an initial review fairly soon after
adoption to evaluate impiementation difficuities and probiems, and regulariy scheduled
reevaluations on a periodic basis thereafter. The evaluative process should include the States,
who are the primary agents for using and implementing these criteria and standards.
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U.S. EPA should not get involved in water quantity issues of water use or water rights

allocation, Water quality criteria- and/or technology-based standards development should not
be used as a means to insert Federal involvement in water quantity and allocation decisions.
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WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?

A realistic matching of resources to expectations relative tc Clean Water Act
implementation. Funding of U.S. EPA and State water quality programs must be increased to
provide adequate resources to meet all of the expectations set forth in the Act. In the
alternative, the Act could be amended to alter some of the expectations, eliminate duplicative
and costly administrative requirements of little direct benefit to the environment, and provide
greater flexibility for implementing creative solutions to water quality problems.

220



WATER QUALITY STANDARDS IN THE 21t CENTURY: 221-223

Aguatic Toxicologist
East Bay Municipal Utility District
Oakland, California

WITAT CHONTIT N D EPA DO MORE OF OR IMPROVE?
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Criteria are the scientific basis for the Nation’s environmental quality. They help
establish the specification or standard to which both regulatory agencies and regulated parties
are held. Developing technically valid new criteria and routinely reevaluating existing criteria

are critical EPA resnongibilities in the third decade of water mmlltv control nroorams
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gained in implementing water quality standards. After 20 years, almost 25 percent of States
have not adopted water quality standards that are satisfactory to EPA. This delay is attributable
in part to a perception that EPA criteria are not always technically valid, nor representative of
the most up-to-date scientific information. For example, in July the Harvard School of Public

Health Center for Rick Analveic macommended that RPA’c pnmno cancer claccification systems
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"should be abolished” because they are "too simplistic to convey meaningful mfonnatnon to

scientisis, risk managers and ihe public.”

Regulated agencies feel that peer review has often been limited to in-house evaluations
and public comment periods that have been too short and that have occurred too late in the
criteria development process. Additionally, the majority of water quality criteria developed by
EPA are more than 10 years old and have not been modified to reflect new empirical data or the
most current thinking of the scientific community.

It is hoped that EPA will use a peer review process similar to that used in developing
sludge regulations to create future criteria for controlling water quality. Equally important, EPA
must strive to routinely reevaluate existing criteria and modify them as necessary to ensure their
effectiveness.
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WHAT SHOULD EPA INITIATE THAT IT HASN’T DONE IN THE
PAST?

Admittedly, a recommendation for more rigorous scientific peer review of new criteria
and routine evaluation/modification of existing criteria will burden EPA’s limited resources.
This burden will worsen with the increased responsibility for criteria development proposed
under the Clean Water Act Reauthorization. It behooves EPA to initiate a working partnership
with affected parties and such research organizations as the Water Environment Federation’s
Research Foundation to help develop new criteria and reevaluate existing criteria.

Many of the member agencies of the Association of Metropolitan Sewerage Agencies
(AMSA) have technical staffs and financial resources available to aid EPA in this effort. AMSA
recognizes the importance of well-developed criteria to guide water quality control efforts, and
has provided EPA with technical evaluations and comments on a variety of proposed and existing
criteria. EPA is encouraged to make greater use of the technical resources, information and
experience of permitted agencies. In addition to "in-kind" support, permitted agencies may also
help fund the reevaluation of existing criteria as a cost-effective alternative to complying with
permit requirements based on water quality criteria not consistent with current information or
scientific thinking.

WHAT SHOULD EPA DEFINITELY NOT GET INVOLVED IN?

Increasingly, water quality control programs are shifting from indirect to more direct
predictors of environmental/biological impact. However, the use of such direct measures
requires implementation of control programs that reflect regional or site-specific conditions.
Historically, States have implemented EPA guidance and criteria with little if any modification
to account for the regional character of water bodies under their authority. It is critical that EPA
not get involved in implementing control programs based on biocriteria.

EPA developed biocriteria to guide programs that control water quality by establishing
standards for the "biological integrity" of aquatic communities. Integrity is measured by the
species composition, diversity, and functional organization of communities compared to
"reference waters” thatmleasumpmredbyhumanacuvmes The comerstone for determining
waterbodies impacted by anthropogenic activities is the selection of site-specific or ecologically
similar reference waters, and development of field sampling and biological assessmeats that are
regionally relevant.
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Although EPA should direct these efforts with general guidance, it must provide States
the time, flexibility, and clear direction to use EPA guidance to develop programs that
accommodate the varying geographic, climatic, geologic, and hydrologic conditions of the
region.

WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?

Incorporating a comprehensive watershed management approach to water quality control
in the reauthorization of the Clean Water Act provides the most effective water quality
enhancement and protection. AMSA is developing a legislative proposal with this intent.

Present water quality control programs emphasize a command-and-control approach that
focuses almost entirely on regulating permitted point source dischargers at the end-of-pipe.
Water quality control based on comprehensive watershed management offers the following
advantages:

. Risk-based prioritization of water quality control efforts reduces ineffective use
of limited resources;

. Monitoring and regulation of all pertinent pollution sources, both point and
nonpoint, thus providing true water quality-based toxics control;

o Control program limits based on site-specific standards that provide reasonable
rather than over- or underprotection of beneficial uses; and

° Increased use and integration of a variety of chemical, biological, and ecological
measures to guide water quality control efforts.
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ADVOCATES FORUM

Robert J. Overly

Senior Environmental Engineer
James River Corporation
Green Bay, Wisconsin

WHAT SHOULD EPA DO MORE OF OR IMPROVE?

There are three primary areas in which EPA can do more or improve. These are
management, research, and cooperation:

Hmmmts_m_thg_m There are consnderable dnscrepancnes in the way the
10 Regions interpret and apply national policies. Headquarters should develop

clear policies, within and between programs, and hold the regions accountable for
the application of these policies on a uniform timeline. To accomplish this,
Headquarters needs to identify and prioritize environmental problems through a
scientific understanding of the relative risks to the environment and human health.

This will prevent misdirected efforts such as the Great Lakes Initiative. The
purpose of the initiative is to provide the Great Lakes States with uniform policies
and procedures for developing and implementing water quality standards for
toxics, even though seven of the eight States already have EPA- approved
programs in place. The initiative focuses almost exclusively on point source
discharge when convincing evidence shows that the problems which prompted this
effort are occurring because of past practices (i.e., sediment contamination) or
nonpoint sources (i.c., atmospheric deposition). If implemented as proposed, the
money spent on compliance, which ultimately comes from "society,” will have
been wasted in the sense that no real environmental benefit or reduction of risk
is attained.

Providing this leadership will be a significant challenge. EPA will have to move

away from the present method of setting priorities, which have largely been
determined by political mandate and public perception. Basing policies on sound

225



RJ. OVERLY

science and education of the public will help EPA Headquarters provide this
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following SAB's recommendations to use a risk assessment framework. The goal
is to maximize risk reduction where the opportunities are the greatest. Integrating
the various program offices must be accomplished to take full advantage of this
pew strategy. Increased research is needed in the areas of eanvironmental

maonitorine and acessement to determine the notential for or the m-nnmuh and
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cause of, cnvironmental impact. This information will allow regulators to
deveiop rational control strategies and determine whether there are cost-effective
methods to reduce impacts.

In ulrﬂmo thig research strategy, EPA will he auaumo the rick of chemical
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clearly defined to policy makers and the public. The assignment of a priority
should clearly distinguish between the scientific basis and the policy basis for the
Agency’s conclusion. This will identify the conservative biases embedded in risk
assessment, which impart a substantial margin of safety. Marginstlntmay
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strive to improve risk assessment by reducing conservatism and bias.

Hmoncally mvolvement or mput from
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expressions of dissatisfaction from the ecavironmental and the regulated
community. Using dissatisfaction as an evaiuation of a program’s worth is a poor
measure of its intended environmental benefit. Involving more stakeholders
would help define problems and reasonable cost-effective solutions early in the

proceses. resuitine in improved settine of oriorities, It would also have the
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poteatial to prevent politics from overriding good science. If significant gains are
to be made in providing environmentai protection, EPA must abandon the
"command control” mentality and develop a more cooperative approach.
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WH JLD EPA INITIATE THAT IT HASN'T DONE IN THE
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This question cannot be answered with an outlook specific to the water quality program.
Part of the existing problem stems from taking a companmentalized appmach toward
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achieve its charge of protecting the Nation's environmental assets, the efforts of different
program offices have rarely been consistent or coordinated. Even though these fractionated
efforts have worked in the past, they will not be as successful in the future as the most obvious
controls already have been applied to the most obvious problems. EPA should initiate a revision
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gnxxmnmmtahmnmmmham onmlanve nsk To aooomnhsh futune xmnmvements EPA
must develop integrated solutions by reqmnng the various program offices to work together to
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resources to solve all environmental problems at one time. Identification of the source posing
or imparting the greatest adverse effect will assist in focusing resources to provide the greatest
environmental benefit. It is not an efficient or effective use of resources to be chasing
picograms of a substance in a point source discharge when it is raining kilograms into the same

PO LTy, ey Bananie~ brwin milrotamane w-hil tammmtne thea affarte AF hahitat lace
RADI Yy Rl rwuams DUIbu’ Oii WOXIiC SUUSAICES Wnud gy uﬂ VIIAAD V1 auvial ooy,

introduction of exotic species, or other impacts is not sound scientifically based environmental
protection policy.
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United States has some of the cleanest water in the world. Itbasbeenclearlydemonstmedm
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Eastern Burope and Asia that governmeni-controlied industries are inefficient and not prowcuve
of the environment. EPA should continually renew its pledge to work with industry to improve
processes, and resist the arrogance implicit in thinking it knows better how to do it than those
who have been doing it successfully for years.

WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?
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implemented, this section would probably increase more than reduce risk to the eavironment.
It totally ignores the importance of social and economic considerations. It also ignores any
potential of increasing environmental or human health risks in other areas. This concept has no
scientific justification and should be dropped from the reauthorization.

This section has the potential to severely restrict or eliminate necessary recycling efforts
intended to save natural resources and valuable landfill space. The list already includes
substances whose manufacture has been banned in the United States for years. The procedures
described for adding substances to this list have the poteatial to include substances that pose no
significant adverse effect. In reality, it does not consider how a substance moves through the
environment or its uitimate fate. There is a great likelyhood that attention will be focused away
from far more important environmental risks or impacts unless this language is deleted.
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ADVOCATES FORUM: RESPONSE TO GENERAL QUESTIONS

Terry Williams
Director

Fisheries Department

Tulalip Tribes of Washington
Maryville, Washington

WHAT SHOULD EPA DO MORE OF OR IMPROVE?
Promote Environmental Equity

EPA has taken a positive first step toward addressing the issues of environmental equity
by forming a work group (Bavironmental Equity), and producing a report in which
environmental equity issues are identified and defined. EPA should now act swiftly to
implement the recommendations made by this work group.

Revise Fish Consumption Rates for Human Health Risk Criteria

EPA should support tribal efforts to reevaluate the fish consumption levels. Recent
studies indicate that the current EPA fish consumption rate is an inaccurate reflection of tribal
fish consumption. The rate of 6.5 grams per day is derived from an outdated study and does
not account for the higher fish consumption levels associated with coastal Tribes. A recent
Puget Sound study found that the median fish consumption rate was 95 grams per day.

Contribute to the Development of Water Quantity/Quality Database

EPA should provide greater support for the collection, access, and management of water
resource data. Water withdrawals can impact the productive capacity of fish and wildlife
resources, groundwater supplies, potable water, and watershed ecosystems. The goals of the
Clean Water Act are jeopardized, and standards are increasingly compromised by the lack of
data on this subject.
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WHAT SHOULD EPA INITIATE THAT IT HASN’T DONE IN THE
PAST?

Management of Nutrient Loading in River Systems

Despite EPA’s regulatory efforts in the arena of surface water standards, it has yet to
adequately address the issue of nutrient loading in river systems. Management of nutrient
loading in river systems should be integrated into EPA’s water quality programs.

WHAT SHOULD EPA DEFINITELY NOT GET INVOLVED IN?
Making Resource Allocation Decision Unilaterally

The process by which EPA allocates Federal resources to Indian Tribes is flawed to the
extent that EPA makes these important decision unilaterally. A tribal voice in this process
would assist in the development of more appropriate and effective water quality protection

WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?

Affirm Long-Term Goal of "Treatment as a Tribe"

For purposes of implementing the Clean Water Act, "Treatment as a State” is recognized
as the short-term, but necessary, vehicle by which legal, administrative, and financial
responsibilities are transferred from the Federal Government to Tribes. EPA should now begin
to implement the long-term goal of replacing "Treatment as a State” with “Treatment as a
Tribe,” the latter phrase reflecting the sovereign nation status and government-to-government
relationship between the Federal Government and Indian Tribes.

EPA Recognition of Tribal Jurisdiction

Without EPA recognition of tribal jurisdiction, the development of regulations and
infrastructure on reservations is stunted. To effectively operate, tribal governments need
stability, which is undermined by unresolved litigation. Unresolved jurisdictional issues create
an undesirable legal and economic climate for business and industry. In tum, tribal governments
suffer from an unstable and diminishing tax base. Yet it is this tax base that allows Tribes to
become self-sufficient, to develop an infrastructure and programs that protect the health of their
environment and people.
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ADVOCATES FORUM: RESPONSE TO GENERAL QUESTIONS

Roberta (Robbi) Savage
Executive Director

Association of State and Interstate
Water Pollution Control Administrators
Washington, D.C.

WHAT SHOULD EPA DO MORE OF OR IMPROVE?
Create and implement more and better water quality criteria and guidelines.
e Update existing criteria and guidelines.
. Create and implement new criteria and guidelines.

o Establish an effective development process to include direct and continuing
communication and consultation with the States.

. Develop a workable implementation strategy in consultation with the States.

° Focus on successful integration of numeric, biological, chemical, and narrative
criteria to better balance the technological and water quality-based approaches.

A suggestion would be the creation of a State/EPA Water Quality Standards Development

and Implementation Advisory Board to expedite the processes for (1) development; (2)
implementation; and (3) tracking of water quality standards and effluent guidelines.

WHAT SHOULD EPA INITIATE THAT IT HAS NOT DONE IN
PAST?

. An effective coordinative process with State and Local governments.

o A mechanism to easure consultation and communication with affected groups.
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A procedure to assure the issuance of an acceptable number of guidelines
responding to the needs of the program rather than those of the courts and
eanvironmental groups.

A strategy to promote pollution prevention in the water programs and across
environmental media.

Increased and enhanced coordination and cooperation between Federal agencies

(c.g., U.S. Geological Survey, Department of Agriculture, Department of the
Interior, NOAA).

WHAT SHOULD EPA DEFINITELY NOT GET INVOLVED IN?

The discussion and debates over the use of water (quality and quantity) should
remain at the State level.

The State promulgation of water quality standards.
Ongoing public or legislative discussions on standards at the State level.
The development of State ground water standards.

The re-creation of a national grant program to fund point source projects.

WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?

The Congress needs to put the water quality program on sound technical and financial
footing within the next 5 years. To do so, the Congress must:

Authorize adequate funds for development and implementation of criteria,
guidelines, and standards, which should include monitoring.

Focus on achieving a creative balance between technology and the water quality-

based program with the assumption that best available technology (BAT) is
achieved.
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ADVOCATES FORUM

Peter L. deFur

Senior Scientist
Environmental Defense Fund
Washington, D.C.

WHAT SHOULD EPA DO MORE OF OR IMPROVE?

Currently, there are several major regulatory initiatives that EPA needs to complete
quickly: completing the dioxin reassessment; setting sediment quality criteria; finishing the
toxics standards/criteria for the laggard States; developing standards for the Great Lakes under
the Great Lakes Initiative; updating the effluent guidelines; and setting criteria for the protection
of wildlife. Completing these would go a long way toward solving the problems with toxic
chemicals.

Much of the progress made in cleaning up the Nation’s surface and ground waters
resulted from applying the original provisions of the Clean Water Act. The criteria and
standards promulgated under the CWA were an important tooi in this effort. Indeed, recent
reviews of national standards and studies of three rivers document improvements in water
quality. Installation of secondary treatment systems for industrial and municipal dischargers led
to these improvements. These reviews suggest that considerable improvement would result from
enforcing the existing statutes.

Regulatory programs to clean up the Nation’s waters depend on the quality and quantity
of information available for use by EPA and State program staff. For that reason, EPA research
facilities need to continue research programs using professional staff and high-quality equipment.
EPA must prevent any erosion of the ability of the EPA laboratories to conduct research and
provide high-quality technical support.

WHAT SHOULD EPA INITIATE THAT IT HAS NOT DONE IN THE
PAST?

EPA needs to protect the most heavily affected component of the population--usually a
subpopulation--from the total threats that exist in the real world. We recommend refocusing
efforts away from protecting the "average individual” over a lifetime from cancer due to a single
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chemical in one medium. EPA needs to improve the technical ability to address multiple threats
and multiple end-points in groups, subpopulations, and identified age groups. EPA also needs
to broaden, expand, or begin efforts to address dispersed multimedia contamination to include
all sources. Thus, there will have to be breakdown of the walls between the Offices of Water
and of Air.

Accept moving targets in the scientific and technical world. Both the environmental
community and the citizenry have heard that EPA cannot act until the analysis is complete and
"the answer” has been identified. As a result, nothing happens until "the answer” is found.
Stop depending on the researchers to finish the experiments--well- designed experiments always
result in more research. Science should always improve and we can always correct the numbers
for the latest data. So, stop asking for the right answer for the lawyers to love and defend.

WHAT SHOULD EPA DEFINITELY NOT GET INVOLVED IN?

EPA should not apply "risk assessment” broadly across the board to every action using
the present approaches. The area of risk assessment is new and changing quite rapidly to meet
the demands of specific sites, cases, and issues. These cases involve primarily human cancer,
rather than a range of health end-points, subpopulations, targets, and effects. Thus, the
methods developed to protect "average” humans from lifetime cancer risks probably do not apply
to populations of birds, marine mammals, amphibians, endangered freshwater mussels, or a
coraponent of an ecosystem.

Protecting humans from cancer risks associated with chemicals in drinking water does
not protect humans from the same chemical when found in fish. The standards that protect
people do not protect populations of mammals or birds from either risk.

WHAT IS THE SINGLE MOST IMPORTANT CHANGE YOU WOULD
LIKE TO SEE IN THE CWA REAUTHORIZATION?

Make the nonpoint source pollution program a fully funded watershed restoration and
protection program with mechanisms to address the difficult sources. The 319 program operates
like a pilot program with a modest level of funding in comparison to the need and size of the
State program budgets. If this were fully funded and staffed at the Federal and State levels, it
would identify sensitive areas before impacts occur, restore degraded habitats such as wetlands,
and direct resources to the most critical problems. This program offers a means of coordinating
end-of-the-pipe, runoff, storm water, and CSO efforts within a functional water unit--the
watershed. At the same time, the 319 program could bolster the wetland protection program by
demonstrating the critical functions that wetlands perform in watersheds.
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SLIDE PRESENTATION
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ASSESSMENT: BE CAREFUL WHAT YOU WISH FOR . . .

Joshua Lipton, Ph.D.
Manager, Senior Scientiss

RCG/Hagler, Bailly, Inc.

W, Coiorado

Hector Galbraith, Ph.D.
Senior Associate

RCG/Hagler, Bailly, Inc.
Boulder, Colorado

INTRODUCTION

The quantitative incorporation of uncertainty into probabilistic assessments of ecological

risks has attracted considerable attention recently in both academic and regulatory communities.
A number of researchers have MP'M umhnmmtad mathode for nrnhnhnlnhp risk ectimation

(e.g., Bartell et al., 1992, 1983; prtonandGlllen 1991; Suteretal 1983). In this paper,
we address the foiiowing simpic question: Couid (and wouid) these quantitxtive uncertainty
models be used by environmental regulators?

BACKGROUND

The process known as "ecological risk assessment” (ERA) emerged as a "discipline” in
thcl970swhenconcermbegangmwhgabmﬂthepotenhﬂnmpacﬂofwntamnmn&mme

environment. The first n-onlntnrv manifesctation of this rlupml-nn anneared in envimamental
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Pubiication by the National Academy of Sciences, in 1983, of “Risk Assessment in the Federai
Government: Managing the Process” (NAS, 1983) provided a formalized framework for

calculating probabilistic estimates of human health risks. This by-now familiar framework,
congisting of hazard identification, doge-resnonse assessment, exnosure assessment, and risk
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chamctennmn was adopted by environmental scientists to apply to the calculation of ecological
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Ecological risk assessments play an important role in environmental policy and
regulation. For example, standard-setting, site cleanups, and permit-writing all have ecological
risk components. The vast majority of ecological risk assessments generate single-point
deterministic estimates of the “risk” posed by a single contaminant to a single species. Often,
these risk estimates take the form of a simple “quotient”: for example, an environmental
"benchmark” concentration (e.g., ambient water quality criterion) divided by the measured or
estimated concentration of the contaminant in the environment. If the exposure concentration
is less than the critical dose-response benchmark concentration (i.e., ratio is less than one), it

is generally assumed that there is no significant ecological risk.

Such simplistic deterministic estimates fail to consider sources of uncertainty in the
process. These sources of uncertainty include:

° Errors in measurement of site characteristics,
. Natural variability in site characteristics,
. Intra- and inter-species variability,

° Uncertainties regarding the dose-response models on which benchmark
concentrations usually are predicated, and

. Uncertainties in inter-species extrapolations.

Predicted Value

Low High
Range of Possible Risk Values

Figure 1. *Actual® Risk compared with predicted point estimate.

Point-estimates of risk therefore may not truly predict the actual risk posed by
contaminants (Figure 1). This failure to account for uncertainty may limit the ability of policy
makers to make informed decisions, can erode public confidence in risk-based decisions
(Ruckelshaus, 1983), and may engender opposition within regulated communities.
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TREATMENT OF UNCERTAINTY

Most commonly, uncertainties have been incorporated into the risk assessment process
in a qualitative fashion by applying "safety factors.” This often involves addressing a potential
area of uncertainty (for example, the exposure estimate) by adjusting a point estimate by an
arbitrary factor (often 10). The more uncertainties that are identified, the greater the number
of safety factors used. It is important to remember that these factors may have little or no
relevance to the actual variability or uncertainty associated with a parameter. Since the
uncertainties have not been rigorously addressed, confidence in the actual risk assessment may
be misplaced. On the one hand, effects that were unforeseen because the uncertainty was not
addressed may occur once contaminants enter the environment. On the other hand, the use of
such assessment methodologies may result in overstringent standards or regulation. While this
might not bother the cautious environmentalist too much, strident opposition will likely be
encountered from regulated industries that may have to foot the bill for unnecessarily stringent
regulation. It could also lead to the discrediting of ERA as an exact scientific tool. Indeed, the
Office of Management and Budget (OMB, 1990) noted the following:

. . . risk assessment practices . . . effectively intermingle important policy
judgments within the scientific assessment of risk. Policy makers must make
decisions based on risk assessments in which scientific findings cannot be readily
differentiated from embedded policy judgments.

The formal incorporation of uncertainty analysis into ERA using some form of simulation
methodology, such as Monte Carlo analysis, offers at least a partial way out of this impasse
(Lipton and Gillett, 1992, 1991). At its most basic, this procedure involves quantifying the
uncertainties specific to the two main variables in the ERA: the exposure and dose-response
assessments. This is done by fitting or selecting statistical distributions for dependent variables
in risk models, randomly selecting variables sampled from these input distributions, and
calculating the model output many times. This iterative process yields probabilistic distributions
of the model output rather than a single point estimate (Figure 2). These output distributions
represent the probabilities of the occurrence of the hypothetical range of exposure
concentrations, or responses of the receptor organisms. These curves can then be combined into
an integrated probabilistic risk curve (Figure 3). This latter curve describes the probability of
a chosen endpoint (e.g., increased adult trout mortality) occurring, given the probable
distribution of exposure concentrations and dose-response conditions.

Such analytical techniques have a number of advantages over the single-point estimate,
deterministic solution. Both the range of possible outcomes, and their associated probabilities,
can be estimated. If output distributions are compared to standards and/or criteria, estimates of
*exceedence frequencies® can provide policy makers with an indication of the likelihood of
"being wrong"” (i.e., overshooting the criterion and injuring a resource). Additional benefits of
such formalized uncertainty techniques include the following (Finkel, 1990):
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Input Variables Output Variable
(a,b) (E=a*h)
m Scenarios
a

Prob.

Exposure [}

Figure 2. Schematic depiction of Monte Carlo simulation of eavironmental exposure (B).
Curves a and b represent the assumed distributions of variables determining actual exposure.

. Improving understanding of the possible states of nature that may impinge on
decisions, and

. Providing decision-makers with an understanding of the “costs” of being wrong.
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Frequency

Ecological Risk Value

Figure 3. Probabilistic distribution of ecological risk values.

In addition, assessments that fail to consider uncertainties may not be reproducible
(Bogardi, 1988), may appear to be (or may actually be) arbitrary, and may be politically and
technically unconvincing (OMB, 1990).

DECISION-MAKING IMPLICATIONS

The development of a probabilistic ecological risk assessment methodology provides a
more rigorous method for deriving standards and making decisions. Although this may benefit
the regulatory community, caution must be exercised in its use. This may be a case that
conforms to the maxim: Be careful what you wish for because you may get it!

What do analytical methods such as Monte Carlo analysis do for us in terms of risk-based
decision-making? In many decision-making contexts (e.g., permit-writing), an acceptable
regulatory standard or criterion (e.g., AWQC) often is used to predict possible adverse effects.
This standard can be superimposed (as a vertical line) on a probabilistic exposure distribution
to assess the likelihood of its exceedence (Figure 4). Of course, this begs the question *What
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AWQC

Frequency

5% likelihood of exceedence

OXNRINN
2o 000 0"

Environment Exposure Concentration

Figure 4. Ambient water quality criterion (AWQC) superimposed on distribution of
exposure concentrations.

probability of exceeding the benchmark concentration is acceptable?'? Unfortunately,
simulation analysis won’t help answer the "How much risk is acceptable?" question. For
example, Figure 4 shows us that there is a 5 percent probability that ambient conditions will

'This exceedence frequency represeats the probability that the environmental concentrations of
the contaminant of concern will exceed the AWQC based on variability in exposure conditions.
This should not be confused with the number, or duration, of effluent excursions that may
exceed an AWQC as a result of facility operation.

*Alternatively, we can derive a standard directly from the simulation modeling process by asking
ourselves just how much ecological impact we are willing to accept. We might set our standard
as the exposure concentration that will ensure that there is no more than a § percent probability
that a selected ecological endpoint will be exceeded. Again, the same question must be
addressed: How much “risk” is acceptable?
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exceed the acute AWQC. Is this 5 percent likelihood of fish kills sufficiently protective of the
environment? Is it too low?

In the absence of any constraints, the answer to the question "How much risk is
acceptable?” is that no level of risk is acceptable. However, we do not live in a world without
constraints. This is particularly evident to policy makers. Each environmental decision we
make involves a series of trade-offs between different policies and resource uses. One constraint
that is impossible to avoid in standard-setting is cost. For example, absent a cost constraint it
is easy to say that we wish to have zero risk of exceeding an AWQC rather than the 5 percent
value. However, what if that regulatory action results in industry incurring an additional $1

[]
Cost .
I

-
- -
-—— -

Risk Reduction (%)

Figure §. Hypothetical relationship between risk reduction and cost.

billion of treatment costs and a 25 percent increase in food prices (Figure 5)! What had seemed
like a reasonable risk reduction now appears less palatable. In one study, Lipton (1992) showed
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that roguistors’ preferred “acceptable risk" levels (for buman health) doubled when cost
constraints were included in a decision problem. The bottom line is as follows: When
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inclusion of economics as a reguiatory consideration. This is not necessarily bad; it is part of
making decisions that involve choices between societal alternatives. However, the ecological
risk community must be aware of this aspect of their work.
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CONCLUSIONS

By adopting more rigorous ERA tools which address uncertainty we are not necessarily
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formalizing many decision-making trade-offs. For example, the consistent use of conservative
point-estimates is effectively a management decision rather than a scientific approach.

In addition_ it has heen noted (OMR_ 1000) that the failure to characterize uncertainties
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can be used to hide value-based decisions. Forexample apohcymakermayconsndame

economic, social, or political costs of a given regulation to be too high. Individuals
uncomfortable with stating decisions in terms of value-preferences may choose, instead, to mask

this decision by “reassessing” the selection of an uncertain numerical parameter in the risk
assessment, or by adding/removing safety factors from an assessment. To the extent that
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government regulators can be judged as part of the public record. Thus, the application of
uncertainty analysis may provide a mechanism to assist in divorcing "scientific” risk assessment
from regulatory decision-making.
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and risk management:

These problems can be addressed by providing decision makers with the full
range of information on the risks of a substance or an activity. Thus, decision
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outer ranges of the potential risk. Then, if regulatory decision makers want to
choose a very cautious risk management strategy, they can do so and a margin
of safety can be applied explicitly in the final decision. This approach is superior
to one in which the expected risk and an unknown margin of safety are hidden
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the risk-assessment process.
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The development of new methods for ecological risk assessment must be coordinated with
the decision-making models if the assessment process is to have any applicability for regulation

(rather than umnlv hmno an academic exercise). For e pvnmnlp a rick asessement annroach

Srswa ey & saoem SR s veewes

sbwldbedesngmdmamannerthuwnﬂgmﬂemfomabonthammmunlymm
existing decision-making model. Similarly, decision-making modeis shouid conform to the
constraints, statutory and administrative, of policy analysis. Thus, a "top-down" approach could
be devised according to the following tiered system:

. What are the regulatory (policy) alternatives available to decision makers?

. What decision-making model generates decisions that conform to these available
alternatives?

. What risk assessment approach provides information required for the decision-

making model (i.¢., all asscssmient methodologics arc not necessarily appropriate

for all decision-making fora)?
. What data need to be collected to support such a risk assessment approach?
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WCHANUALI VY UWRUWID Vs ulwu.uu] GUAIYoID Gy VAPaUIv Ul PIUVNII.l‘ Uowiul llllU LIV

to regulators. This information can be factored into a decision-making calculus that involves
conndenuonofthesoopeofpotenhﬂouwomesandtheupmbabmnwofowum
Application of such approaches ultimately may aid in optimizing rigsk-based regulation, thus
ultimately reducing total ecological risks. Moreover, to the extent that application of uncertainty
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environmental policies may become more responsive to social goals. Given the expanded uses
ofecoiogiaiﬁsi:assessmeminenvimnmenuireguiaﬁon we believe that it lies within the scope
of responsible Agency behavior to begin viewing ecological risk assessments within the
framework of this mode of analysis.
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HUMAN HEALTH RISK ASSESSMENT: REVISING THE EPA
GUIDELINES FOR DERIVING HUMAN HEALTH CRITERIA

Margaret Stasikowski (Moderator)
Director

Health and Ecological Criteria Division

U.S. Environmental Protection Agency
Washington, D.C.

The Clean Water Act of 1977 required the Environmental Protection Agency (EPA) to
develop ambient water quality criteria for the protection of human health from toxic pollutants.
EPA responded by publishing Guidelines for deriving these criteria in the Federal Register on
November 28, 1980. Human health protective critenia for surface water for more than 100 toxic
pollutants, including pesticides, heavy metals, synthetic organics, and dioxin were published by
EPA using these Guidelines.

The Clean Water Act also required EPA to review and revise these human health criteria
when necessary so that they reflect the latest scientific knowledge. EPA is now in the process
of doing this. The first and most important step is to ensure that the Guidelines used to derive
the criteria do reflect the latest scientific knowledge. This session will discuss the basis of the
current Guidelines and explore some of the major changes under consideration for revising the
Guidelines.

The panel members who will talk about the Guidelines today cover a wide range of
opinions in their presentations:

The Guideline methodology is over-conservative.

The Guideline methodology is insufficiently protective.

The Guideline methodology should be updated to reflect scientific advances.
The Guideline methodology should reflect the intended protected use.

We agree with all of these! The difficulty lies in figuring out what we need to change
in the Guidelines to satisfy all these concerns.
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For many pollutants, the EPA human health criteria form the basis for State water quality
standards. In turn, these determine the pollutant limits in surface water discharge permits. The
ambient water quality criteria are also utilized as limits in requiring cleanup at Superfund sites.
The need to have scientifically supportabie, protective criteria cannot be overemphasized'

The Guidelines for deriving human health criteria have not been updated since their
original publication in 1980. Since that time, there have been significant advances in our ability
to characterize and quantify the risk to human health of pollutants in surface water. These
advances should enable EPA to develop a more scientifically supportable set of Guidelines for
calculating the human health criteria.

The current version of the human health criteria Guidelines, which is under revision by
EPA, was subjected to intensive public comment and peer review before its publication in 1980.
A proposed methodology was published for public comment in the Federal Register, and the
EPA Science Advisory Board (SAB) conducted an extensive review of the Guidelines.

EPA will initiate its formal revision of the 1980 Guidelines with a 3-day workshop later
this month in Washington, D.C. The workshop will include about 75 invited participants from
EPA, academia, environmental groups, industry, and other Federal agencies. We will examine
all aspects of the Guidelines with separate working groups on cancer and noncancer rnisk
assessment, microbiology, exposure, bioaccumulation, and minimum data requirements for
developing criteria. After the workshop, we will go to the Science Advisory Board and the
public for comment.

The input that we receive at this Conference on Water Quality Standards will also be
factored into the revision of the Guidelines. It is important that you express your concerns and
comments so that we know where to focus our attention.

The panel discussion that we are about to hear provides an excellent forum for
presentation of diverse viewpoints on the current human health Guidelines. The only thing that
the panel will probably agree on is that the Guidelines do need to be reviewed, updated, and
revised to make them the best science that EPA can provide. With the help of all of you, we
will be able to do that.
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HUMAN HEALTH RISK ASSESSMENT: REVISING THE EPA
GUIDELINES FOR DERIVING HUMAN HEALTH CRITERIA FOR
AMBIENT WATER. THE METHODOLOGY IS OVER CONSERVATIVE

Paul Anderson
ENSR Consulting and Engineering
Acton, Massachusetts

I have been invited to present the view
that the current methodology for deriving human
health criteria is over-conservative. Throughout
the majority of my presentation, I will present
information indicating that the methodology is
over-conservative in several of the areas the
invitation asked that I consider. Before getting to
the “conservative nature” of specific elements of
the methodology, I think it is important to
consider what is meant by “"conservative” and
then, the conservatism of the methodology, or
lack of, in a broader public health context.

When public health risk assessment
specialists refer to an assumption, methodology
or criterion as "conservative,” generally that
means that the potential risks to public bealth will
be overestimated. This paper defines
"conservative” in the same way. The degree of
conservatism, however, is generally not
quantified and, indeed, varies from assumption to
assumption, methodology to methodology, and
criterion to criterion. The public health
consequences of this unquantified variation in
conservatism can be enormous and unintended.

Human Health Risk Assessment Methodology
Position: It Is Too Conservative

Paul Anderson, Ph.D.
ENSR Consuling and Engineering

What is Conservative?
 An Estimate of Risk That Overestimates Actual
Risk

* Usually Degree of Conservatiem is Not
Quantified

« Consequence of Unquantified Conservatism is
Misprioritization

Unintended because the variation can lead to diminished protection of public health--the exact
opposite of what conservative methodologies are designed to accomplish.
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How can this happen? Imagine that each
of sevenal regulatory programs whose goal is to

public health uses nsk assessment - o=
conservatism. Imagine further that the actual risk * Single Upper-bound Risk Estimates Presented
posed by a particular compound that falls under * Uncertainty
the purview of these programs is identical. Yet, Mot docusesd

- Discusesd quaitatively

because the methodologies differ in their degree - Estimates Assumed to be "Equal® and
of conservatism, the gstimated risks posed by this Compared

compound will vary between regulatory
programs. Because the estimated risks are
reported by the regulatory program and are also
one of the key elements in forming regulatory, public, and congressional perception about this
compound and regulatory program, they (the estimated risks) govern how we as a society will
prioritize our efforts to reduce them.

If the actual risks are identical and the degree of conservatism in each regulatory program
is similar, thea it is unlikely that substantial risk-based misprioritization will occur. If, on the
other hand, the conservatism varies substantially, then it is likely that the highest risks, those
estimated most conservatively, will receive the greatest priority. As long as the actual risks
under the purview of each regulatory program are roughly similar, the initial overall public
health consequences of this scenario may not be of great concern. However, if the actual risks
are different, or when they become different due to reduction of the high-priority risks, i.e.,
those with the most conservatism, tbenapoteomllydmrbmgumntendedconsequeoceames
The regulatory programs with the lowest actual risks may still be viewed as addressing public
health risks of greatest magnitude. They will receive priority not because they pose the greatest
actual risk but because they are the most conservative, i.c., they overestimate actual risks the
most.

If the only public health risks that society
had left to deal with could be termed "relatively
minor,” then the consequences of any Examples of Misprioritization
misprioritization caused by differences in °

conservatism would also likely be “relatively - A 8 c
minor.” This is not the case, however. Society ol 1 + 1
is faced with a variety of public health risks that ™
are better described as “"major.” These range -
from the potential public health consequences of el 1 1 1

ozone layer thinning, to AIDS, to an infant
mortality rate in the United States of about 1 in
100. In addition, society is also faced with
estimating and mitigating other kinds of risks (other than strictly public health risks), including
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those associated with differences in socioeconomic status as well as risks to the environment.
As pointed out by the Science Advisory Board in their report on ranking risks, the latter type
of risks may be especially significant.

The potential unintended consequences of
conservatism can be avoided, at a minimum for
various public health risks, and possibly for other
risks as well, by quantifying the uncertainty L
associated with estimates of risk. While such | Avoiding Misprioritization
quantification may have been difficult and time « Quantify Uncertainty
consuming several years ago, today it can be * Try %o include Al Uncertainty
done casily using Monte Carlo analysis and * Best Method is Monte Carlo Analysie
readily available and relatively inexpensive
software  programs. The notion of
“conservatism” can be largely taken out of the
risk assessment process, because the goal of, and
end result of, a Monte Carlo risk assessment is the calculation of a range of potential risks
corresponding to the range of actual risks. If a risk assessment produces a realistic range of
risks, then it is neither conservative or non-conservative. Armed with such information, the
conservativeness of a criterion is dependent upon how a risk manager uses the range of realistic
risks. If all regulatory programs were able to estimate a range of realistic risks, then the above
discussed unintended consequences of conservatism and prioritization of societal effort could be
largely avoided. That is not to say that priorities would change. They might remain the same.
However, then the prioritization would be intended and not unintended.

The remainder of this paper addresses the
notion that the current methodology is over
conservative in several of the cight areas the s
invitation asked that I comment on. The paper’s Methodology
perspective is that a risk assessment methodology m7 Too
should derive realistic estimates of risk. To the « Yes, Overall
extent that many of the clements of the existing « Al Elsments Not Conservative
methodology were designed to overestimate « Must Quantify This Conservalism
actual risks, I suggest ways to make the
methodology more realistic, and thus less
conservative. Note, however, that some elements
of the existing methodology may lead to an
underestimate of actual risks. These also need to be modified such that realistic estimates of risk
are derived.
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THE EXISTING METHODOLOGY ASSUMES THAT THE CONSUMED
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FISH CONTAIN 3 PERCENT LIPID AND THAT ONLY THE EDIBLE
PORTION IS CONSUMED. WHAT NEEDS TO BE CHANGED IN THE
THESE ASSUMPTIONS?
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a lipid content that is representative of the fish « Fiah Tiesue or Water Based
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to have water quality criteria that are dependent
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of fish in the water bodies to which the criteria

will be applied. The edibie portion lipid content shouid be derived using a method designed to
estimate a realistic lipid content, and not an over- or underestimate. The proposed sediment
quality criteria take this approach when dealing with organic carbon content of sediments.
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SHOULD CRITERIA FOR HYDROFHOBIC CHEMICALS BE
EXPRESSED AS FISH TISSUE CONCENTRATIONS INSTEAD OF

WATER COLUMN CONCENTRATIONS?

From the point of view of whether the current method for deriving ambient water quality

criteria are overly conservative or not, the answer to this question should not affect the
conservativeness of the criteria, This -ngnmthmmlhhnn of the criteria does not affect their

WA ESSWR V S V RS WA SRFW W SUws S SSWIIIAWES W DRIV WaSvws e SFwe i s wwe
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Regardless of whether the ultimate criterion is for fish tissue or water column, it is imperative
that the procedure used to determine whether a water body meets the criterion not add
conservatism to the criteria. For example, the long-term average fish tissue concentration, and
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SHOULD THE EPA DEVELOP "LESS THAN LIFETIME" CRITERIA
FOR HUMAN HEALTH? HOW SHOULD THE HUMAN HEALTH
IMPACTS OF SHORT-TERM EVENTS BE ASSESSED?

The potential human health impacts of
short-term events should be assessed using the o
same approach as was proposed for long-term | Conservatism of Specific Areas (Cont'd)
events, i.e., using a methodology that predicts « Lots Than Litetime
realistic estimates of potential risks. The results - Not with current coneervatiem
of such an assessment would indicate whether - May with unbissed crieria
there was a need for "less than lifetime” criteria. » Other Exposure Contribution
Given the conservative nature of the current -Not with currert methodology
methodology, it seems unlikely that “less than :mm’:num
lifetime” criteria would be more stringent than

existing lifetime criteria. However, if the
methodology for estimating potential lifetime
risks is modified such that it predicts realistic risks, it would be prudent to also estimate less
than lifetime risks and develop criteria for both endpoints. Both methodologies need to calculate
realistic estimates of potential risk so that an accurate comparison of the two endpoints can be
made.

SHOULD OTHER EXPOSURE SOURCES BE CONSIDERED IN
SETTING CRITERIA? IF SO, WHAT CONTRIBUTION SHOULD BE
ASSUMED?

As with the other areas, the answer to this question depends entirely upon whether the
methodology predicts realistic estimates of potential risk, or retains the conservativeness of the
current methodology. If the methodology remains conservative, then the need to account for
other sources of exposure is climinated. The conservative elements in the current procedure
reduce the criteria sufficiently to account for other sources of exposure. If the methodology is
made realistic, then for some compounds, it may be necessary to modify criteria to account for
other sources. Once again, please note that the possible need for an apportionment of exposure
assumes that the total allowable exposure has been established using realistic estimates of
potential risk. Because current EPA estimates of allowable exposure are designed to be
conservative, they would need to be modified before use in an apportionment of exposure.
Finally, the apportionment of exposure is likely to vary among chemicals, depending upon bow
much exposure typically comes from ambient water versus other environmental media.
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SHOULD BIOACCUMULATION BE CONSIDERED IN CALCULATING
CRITERIA? THE EXISTING METHODOLOGY ONLY ACCOUNTS

FOR BIOCONCENTRATION.
DERIVED?

HOW WILL THESE FACTORS BE

*Of course,” is the short answer. o
Bioconcentration is a laboratory phenomenon.
By definition, it estimates uptake of a chemical | COnSeNValsT of Spocifc Areas (Contd)
from water only. Such conditions are not Vs
possible in ambient water where other sources - Roalisic model for measurements)
will contribute to, or even dominate, total uptake. - Not GLWQ! method
The traditional application of BCFs, used by ooy ment imphcatons of Blased
existing criteria, to total water column - Remove biss
concentrations of a chemical, while technically - Accurately charactertzing range of risk
incorrect, accounts for the uptake of chemicals *Maiple popuistions

from the other exposure pathways because it
overestimates the concentration of the chemical
actually dissolved in the water. (The correct application of a BCF is to only the dissolved
portion of a chemical in the water column.)

Accurate derivation of BAFs is far more difficult because no user-friendly and widely
acccpted method is currently available that allows for accurate prediction of a range of BAFs.
(The Great Lakes Initiative cannot be used for a number of reasons, including its dependence
upon BCFs, use of assumptions specific to the Great Lakes and thus not transferable to other
waters of the United States, and its failure to accurately predict accumulation in other waters as
well as for many species in the Great Lakes.) Clearly because an accurate estimate of
accumulation is critical to development of realistic criteria, the development of a method that
leads to realistic estimates of bioaccumulation is critical and should be a priority. In the absence
of such a method, an alternative is to use available data from various water bodies to estimate
bioaccumulation in the ambient environment. Bven this needs to be done with care because the
variable nature of environmental sampling can introduce biases into field-derived estimates of
bioaccumulation.
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WHAT SHOULD THE BALANCE OF STRINGENT VS. NONSTRINGENT
PARAMETERS BE TO ACHIEVE A BALANCED RISK ASSESSMENT?
SHOULD SOME OF THE FACTORS IN OUR "RISK ASSESSMENT"
METHODOLOGY MORE ACCURATELY BE CHARACTERIZED AS
RISK MANAGEMENT DECISIONS?

The achievement of a balanced risk assessment is an essential and laudable goal. The
current methodology does not achieve that goal. Indeed, the only way to achieve a balanced risk
assessment is to use realistic assumptions, not a balance between stringent and non-stringent
assumptions. Because the current methodology contains mostly stringent and some non-stringent
assumptions, it contains "risk management” decisions. This violates the fundamental tenet of
the National Academy of Science’s "Red Book,” which is that risk assessment and risk
management decisions need to be made explicit and hopefully be kept separate. Use of Monte
Carlo analysis achieves this end, because done correctly, it will provide a risk manager with a
range of realistic risks (or conversely, a range of potential criteria associated with a particular
level of protectiveness) from which the risk manager will have to choose a criterion based upon
the allowable level of risk, among other factors.

Some of the key factors that a realistic
methodology needs to account for include: a
range of fish consumption rates for the general [
population at a minimum and perhaps also for | conciusions
sport and subsistence fishermen and their « Current Methodology is Biased (Conservative)

families; a range of bioaccumulation factors; a « Remove Bias
range of duration of residence times; and a range « Accurately Characterize Range of Risks
of cancer potency estimates and reference doses. « Make Risk Management Decisions Explicit

Given these and other inputs, a range of potential
risks associated with a range of water
concentrations can be calculated and provided to
a risk manager. Given this range, the risk
manager can decide how protective criterion should be. The information provided the risk
manager would also let him decide to protect various populations at different allowable risk
levels. For example, the average (or some upper or lower bound) member of the U.S. general
population at a 1 in 1 million excess lifetime cancer risk level; the average sport fisherman (or
some upper or lower bound) at a 1 in 100,000 risk level; and the average subsistence fisherman
(or some upper or lower bound) at a 1 in 10,000 risk level.
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The elegance of a methodology that provides a complete and realistic characterization of
potential risk is that the risk manager can ask for, and be provided, information on the potential

malre firne a vamate Af andnniote thet maw ha AF Cunh a mathad alan avaide the
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unintended risk management consequences commeasurate with methods that provide estimates
of risk without a quantification of how conservative or non-conservative they are.
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OPPORTUNITIES FOR UPDATING THE METHODS FOR THE
DERIVATION OF HEALTH-BASED WATER QUALITY CRITERIA

Rolf Hartung, Ph.D., D.A.B.T.
Professor of Environmental Toxicology
School of Public Health

The University of Michigan

Ann Arbor, Michigan

EPA’s mission centers on the protection of the environment. The protection of human
health from effects due to contaminants that have found their way into the environment has
become an important component of that mission. A major turning point that caused the Agency
to recognize the importance of human health issues as a key component of eavironmental
protection was the mandated requirement to develop water quality criteria during the late 1970s.

BACKGROUND

The basic concepts incorporated into the methodology for the derivation of health-based
water quality criteria have strongly influenced the Environmental Protection Agency’s ability to
establish limiting concentrations in ambient water and drinking water. The methodologies for
the derivation of such limiting values are clearly part of the discipline of risk assessment, and
involve many related specialty areas.

It is a fairly simple task to trace the development of the methodology for the derivation
of water quality criteria for the protection of aquatic life from their early beginnings through the
encyclopedic treatment by McKee and Wolf (1963), through the Green Book (U.S. Department
of the Interior, 1968), the Blue Book (NAS, 1972), to the precisely circumscribed procedures
in U.S. EPA (1987).

In contrast, development of methods for the derivation of health-based criteria has a much
more complex history, primarily because many groups had already been active in the
interpretation of toxicological and epidemiological data for the protection of human heaith during
many years prior to creation of the U.S. EPA. Before the U.S. EPA was established, most of
the limiting values were established on the basis of scientific judgment and consensus. Thus,
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the Water Quality Standards for drinking water were determined in this manner by the U.S.
Public Health Service (U.S. Department of Health, Bducation and Welfare, 1962).
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of Water Quality Criteria in turn exerted strong influences on the ways in which other
institutions conducted their risk assessments. The general characteristics of the process were
summarized by NAS-NRC in 1983, after the basic methodologies for our present heaith-based
water quality criteria had already been established. The report Risk Assessment in the Federal
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management (NRC, 1983). The area of risk assessment was subdivided into a number of
subspeciaities, namely hazard identification, dose-response assessment, and exposure assessment,
to arrive at a risk characterization.

An earlv trend in 's _'_gk__ assessment activities was a declinine emphasis on
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However, this has also diminished the extent of advanced scientific inputs by substituting worst
case default assumptions when there were any reservations conceming the quality of the
database.
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Dissase Registry (ATSDR), the Consumer Product Safety Commission (CPSC), the Food and
Drug Administration (FDA), and the National Institute for Occupational Heaith and Safety
(NIOSH) exhibit a noticeable influence from the methodologies developed and modified by the
U.S. BEPA. VWithin the U.S. EPA, the methodologies have influenced the derivation of limiting
concentrations in ground water, soils, sediments, and air. In the aggregste, the end result of
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The apparent successes attributable to the health-based risk assessment methodology are
clearly evident. Thean why should there be any credible motivation for change? There are
potential health effects. It is important to remember that the basic development of the present
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1979, when the criteria were being developed in response to a suit by the Natural Resources
Defense Councii (NRDC). The Agency’s response was influenced by court-imposed deadlines
and the urgency to develop criteria for a specified list of contaminants. Clearly, the
methodology for the derivation of the criteria was developed in deliberate haste, and their
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elapsed, which has seen significant advances in the science of risk analysis. Yet, there have
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been relatively few changes in the methodology for the development of health-based water
quality criteria. This apparent inertia to change is in part due to the success of the water quality
criteria process in controlling environmental pollution, but on the other hand this inertia also
nemswbemminedbytheinwmcﬁmsmmgvaﬁwinm;mpsthausethehuhhbased

criteria igguse to mmnart their own no—ndnc withnnt maand for tha ecientific indeminninae for
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the criteria.

Protective Versus Predictive Risk Assessments and Uncertainties
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environment have been admirable, there are a number of basic conflicts in the present fabric by
which the Agency seeks to controi the adverse impacts of human activities upon the environment
and upon humans themselves. The basic problems may have their foundations in generic
semantic concepts, such as "protection, safety, and ample margins of safety.” On a purely

scientific basis, absolute nﬁ-tv cannot be guaranteed, excent when the stressor that may
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compromise ufety is complewly absent. Smnlarly, the concept of protection is often used
interchangeably with safety. A strict adherence o these basic concepts would demand a steady
reduction and eventual elimination of all contaminants. These concepts are simply stated, easily
comprehended, and if executed, they would guarantee the protection and safety from any
conceivable effect that might be produced by the contaminants that had been selected for this

action. At this stage, oneofthecomerstonesfortheprotecnvestmegylstheselecnonof
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to as "toxics," which have been chosen to receive special treatment, often without regard for the
conceatrations in which they occur. Aside from the fact that the word “toxic® or "toxics” as a
noun is not to be found in the dictionary, conflicts arise when most toxicologists are firm
believersinﬂwoonceptthamymbstancembemxic,mdthatﬂndosemakestbediﬂ'emoe

‘A“hhnngh gt =s cl.nfly Maegb!e to el-mnnat. mnny onheatannae mm !‘h.e wagste sty dmm and a.hhnngh

nucleaﬂypossibleanddesuabletoreducetbeamoumsofwmpmduced it is clearly
impossibie to construct a human civilization that produces no waste at ail. The known physicai
and natural laws are not going to be held in abeyance in favor of Federal or State laws!

leenthenubhcmandates the immature state of the science of rigsk assessment. and the

existmgtunepmsnm EPA’spmenthealthbasednskassessmentsmchamﬁermedbya
sclection or listing process, followed by the development of waier quality criteria that are almiost
exclusively the product of protective risk assessments. For this type of risk assessment, data on
the human health experience and/or experimental data from laboratory animals are evaluated to
determine their significance and the qualitative uncertainties associated with the data. The
pmtmethodologysepanteswbshncuimmimgensmdmminogm It is assumed
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effect, andthatthedose-respomggl_ghomhxpuhnuratlowdom The modified multistage

risk assessment model (Crump, 1982) commonly applied in these situations aiso incorporates
linearized confidence limits on doses given a specified risk. In practice, the model is applied
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to the pasticular combination of cancer sites in the most sensitive species that provides the
highest calculated upper limit to risk.

For noncarcinogens, the methodology codifies uncertainties and translates them into
uncertainty factors (formerly safety factors) and modifying factors that tend to accumulate
uncertainties in ways that lower the acceptable exposure for the criterion (Dourson and Starra,
1983). In addition, protective risk assessments evaluate the available toxicological information
sclectively; information that reports adverse effects is given much greater credence than
information that reports the absence of adverse effects. Although the process appears to yield
criterion exposure limits that are likely to be protective in nearly all cases with a large margin
of safety, these criterion exposure limits have essentially no predictive power, because the
magnitude of the actual uncertainties is unknown due to the methodology by which the criterion
has been derived. Moreover, the quality of the information upon which individual criteria are
based differs tremendously, so that the actual uncertainties differ from substance to substance.

In contrast, at the present time predictive risk assessments are used primarily by the
insurance industry. Ideally, these predictive risk assessments are based upon prior experience
or actuarial information, e.g., 1 out of 44 Americans can expect to die as a result of a motor
vehicle accident (as a driver or passenger, or as a pedestrian). The uncertainties for this
prediction are evident from year to year and site to site variations plus any effects due to long-
term treads.

If one were to take this approach with substances where most of the information is
indirectly provided, such as through studies with laboratory animals, then obviously both the
most likely actuarial prediction, as well as the uncertainties, would be much more difficult to
assess than the relatively simple case cited above. When the available toxicological information
is derived through laboratory studies using model systems, then the risk assessments need to
resort to extrapolations. These extrapolations need to encompass the qualitative and quantitative
differences in the susceptibility of the test animal and the human. The extrapolations need to
address the differences in the range of sensitivities in the human population when compared to
the range found in the test species. Humans are not always the most sensitive species, neither
are they always the most resistant species. Potentially, predictive risk assessments can provide
an oppostunity to express the uncertainties around the predicted condition and the dose rate at
which they are expected to occur.

The obvious advantages of protective risk assessment approaches are that they are
relatively easy to construct, and that they are responsive to the most obvious concerns. Their
disadvantages are primarily due to a failure to address underlying issues, which in tum curtail
the ability to deal with complex causes of risks. The advantages of predictive risk assessments
arc that they provide information on the dose regimen most likely to produce adverse effects,
and in addition provide a best estimate on the range of uncertainties about this estimate.
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ASSESSING THE EXPOSURE

The Agency’s water quality program appears to be constrained by a compulsion, created

by perceived legislative mandates, to deal with problems arising from contaminants in the aquauc
environment by controlling the concentrations of those contaminants in water. While this
approach has the advantage that it can address effluent discharges by considering various dilution
scenarios, and the buildup of persistent organic chemicals in biota through bio-accumulation

coefficients, it fails to address many environmental processes that determine the ultimate

exposures and therefore the ultimate nsks Itis unposslble to estimate human exposures related
to discharge permiis uniess one considers environmenial iranspori and faie in addition to ihe
extent of dilution that may occur. It is therefore inappropriate to apply stream-based discharge
permitting schemes that are suitable for the Hudson, Columbia, or Mississippi Rivers to the
Great Salt Lake or the Great Lakes System. It should be obvious that the hydrology in these
large lake systems, which are characterized by very long residence times, exerts a very strong

influence on the concentrations of contaminants that are attributable to discharges into these

systems. Thus, most of the perceived needs for a Great Lakes Initiative do not have their
foundations in any unusual sensitivity of the organisms living in the Great Lakes to persistent
contaminants, but instead have their basis in a historical failure to recognize the applicable
concerns for the fate and transport of persistent chemicals in the Great Lakes. Another example
of simplistic applications can be found in the attempts to link bio-accumulated chemicals to
discharge permits thmugh the application of a bio-accumulation coefficient. Clearly, the
concentration of persistent chemicals in fish is of paramount importance to fish-eating species,
including humans. However, there are many intervening steps and processes that lead from the
discharge of a substance to its accumulation in sediments and directly or indirectly into biota.
Consequently, the ability to predict the corresponding concentrations of contaminants among
water, biota, and sediments is fraught with major difficulties. Obviously, if one wishes to

b ard Nrnend 1 2 Py
ProRect the consumers of aq“ahc hfe, then the most ullpuluuu parameter to controi is the

concentration of a substance in the aquatic life that is likely to be consumed. In other words,

the limiting concentration shouid be set for the aquatic life. Ultimately, substances that are bio-
accumulated need to be controlled by limiting their inputs to watersheds or lake systems.
However, it needs to be recognized that the control of bio—accumulating substances through the

amhm‘ltlnn of hmmno concentrations in ambient waters or in discharoes is mr-memolv remote
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from the locus of the problem, resulting in mcmsmg uncertainties. ‘l1me uncertamtm are part
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OPPORTUNITIES FOR IMPROVING HEALTH-RASED ISK

ASSESSMENTS FOR CRITERIA DEVELOPMENT

It is obviously futile to expect an immediate conversion from protective to predictive risk
assessment models. Nevertheless, a gradual conversion is desirable, largely because predictive

e
[N
w



R. HARTUNG

risk assessment naradioms allow a better assessment of the uncertainties surroundineg the process.
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boon applicd mosily 10 its curtont protective risk asscismont meiboGology, and the success of
RURA for this application has not been outstanding; and given the underlying approaches for
most of our current risk assessment methodologies, the prognosis for significant future successes
for RURA is very poor. Therefore, the risk manager will continue to have little tangible
mfomnonmﬂwmhmneuandtheexwmdummnmammemkmmuﬁm"e
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To approach these problems, I will consider carcinogens separately from noncarcinogens.
This follows the present risk assessment methodology of the Agency which assumes that all
carcinogens exhibit no threshold, and that the toxicity of noacarcinogens is characterized by the
nresence of thresholds for P-nnnm ahove certain &\-‘w I.e\'pels The risk assessmant
mahodobgyforwmmmuchmudbytheapplmhmofahmnndmum;emk
assessment model, while the risk assessment for noncarcinogens reiies primariiy upon the
codified application of uncertainty factors (formerly called safety factors).

NONCARCINOGENS

Once the minimum data requirements have beea met, the methodology for the derivation
ofwaquuluycmemfmmmmmmolvumndexmpMMmmdmdud

intersnaciss differances short tesm to Im-.hnn differences and differances

ARRNOe
AL VR WVRSWOAY AL Uprww WD u-“m SERIA S VoS AES Ly H] \llll WA WSS 5 WA WIS

attributable to the quality of the data. Theextnpohuonsnhetlnformoflo-folduncamuy
factors or a variabie modifying factor. The usuai underilying assumption is that humans are at
least as seasitive as the sensitive individuals in the most sensitive species tested. These separate
factors are presently used as components of a protective risk assessment in the derivation of
health-based water quality criteria, but it is also possible to begin to address the issues
underlying the use of these factors in predictive risk assessments.

Individual and Inter-specific Differences

In most cases, the current mdlw'lnln-v galacts the No-Ohsarved Rffact 1 avel INOHI )

the No-Observed-Effect Level (NOEL),
occasionally the No-Observed—Adverso—Effectlzvel (NOAEL), in mg/kg/day that was observed,
and divides this dose rate by an uncertainty factor of 10 for individuai differences and a further
uncertainty factor of 10 for differences between species. A major problem associated with the
approach is that the exact dose levels associated with the NOEL or the NOAEL are a result of
the dose levels selacted hv the mvechn'nr at the heoinnino of the chrnic or subchmnic

expenment Furthermore, theNOELorNOABLunotmﬂuencedbyetﬂnertheq\nmyofthe

__ .

experiment or the number of animais used per dose ievei. Some of these issues are addressed
by the "benchmark dose” concept, which seeks to substitute a calculated effective dose near the
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threshold, at a low percentile response, ¢.g., an ED,, for the NOEL or NOAEL. However,
while this approach addresses some of the mechanistic frailties of the derivation of the NOEL
or the NOAEL, it does not address the issues that are directly related to individual and inter-
specific differences in sensitivity. More direct measures of the extent of individual differences
can be found in the slope of the dose-response curve. If the response axis measures the
proportion of the exposed individuals that respond at any one dose level, then the slope of this
dose-response curve is a direct measure of the extent of individual variability. Several problems
associated with this approach still need to be resolved. The most important ones are (1) to what
extent is the slope of the dose-response curve a property of the variabilities in response found
among the individuals, and to what extent is it a property of the interactions of the chemical with
the individuals; (2) to what extent does the variability among individuals found in one species
relate to the variability in another species; (3) are there unusually sensitive subgroups in the
buman population; and (4) to what extent do they differ from the dose-response projections for
the bulk of the population. It is possible to begin an analysis of many of these issues, especially
by analyzing toxicological data on drugs, where there exists an extensive database on effects in
laboratory animals with direct comparisons to humans.

While the issues related to inter-specific differences in the derivation of health-based
water quality criteria have been commonly dealt with by using another factor of 10, considerable
pmgwuhasbwnmademeprnngﬂnbamformter-spxnﬁcdxﬁmmresponws
Differences in pharmacokinetics, metabolism, and toxico-dynamics among species have been
found to relate strongly to the observed species differences in response. Thus, physiologically
based pharmacokinetic (PB-PK) models have been found to be very useful in explaining many
observed inter-specific differences (Klaassen and Rozman, 1991). A further combination of PB-
PK models with a knowledge of molecular mechanisms of toxic action has great potential in
improving inter-specific extrapolations of toxicity.

Less-than-Lifespan Exposures

At present, the methodology for the derivation of health-based water quality criteria
considers studies that involve exposures from weaning to the end of the normal life span to be
chronic exposures, and in almost all instances shorter exposures are considered to be subchronic.
Subsequently, subchronic toxicity data are extrapolated to chronic conditions by applying an
uncertainty factor of 10. However, when McNamarra (1976) explored the relationships of
responses to subchronic as compared with chronic exposures, he found many instances where
subchronic exposures were more sensitive than chronic exposures in eliciting responses, so that
in some instances subchronic exposures elicited responses at dose levels 10 times lower than the
chronic exposures required to produce similar responses. This appeared to be in part due to the
obscuring effects of aging. Furthermore, laboratory data that involve intermittent exposures are
commonly adjusted by time-weighting. The time-weighted average (TWA) is based upon
Haber’s Rule (Filov et al., 1979),
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However, this simplistic relationship appears to approximate reality only over small differences
in dose rate or duration of exposure. Clearly, while a factor of 10 may produce adeguate
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The Application of Uncertainty Factors in Monte Carlo Simulations
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been adequately justified by Dourson and Starra (1983) However, there has been no logwal

jusiification of ihe preseni policy for muitipiying ail ideniified unceriainiy factors. In praciice,
cach uncertainty will have a distribution of its own, and the uncertainties will interact with one
anodlermdependently,orwnhvmwsdegmofmterdependence Such relationships are more

appropriately dealt with using Monte Carlo simulations or similar processes.
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CONCLUSIONS

The nresent approaches to health-hased water guality criteria have arrived at a dead end.
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assessmeni methodoiogy, the abiiity to judge the quaiity of ihe assessment, ihe ability to examine
the extent of variability, and our ability to deal with the vagaries of effects due to sensitive

subgroups and duration of exposure will elude us. Tomoorpomed:enextlevelofsophuﬁeaﬁon
combined with dafmmlnlml for the health-hased water mnhtv criteria_ it ig necessary to

mnendermepmcmemkmsmemmubodobgymﬁmofapmdmvemkmm

methodology that is able to incorporate the uncertainty issues from its inception.
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PUBLIC WATER SUPPLY AS AN INTENDED PROTECTED USE OF
WATER RESOURCES: IMPLICATIONS FOR REVISING THE EPA
GUIDELINES FOR DERIVING HUMAN HEALTH CRITERIA

Tom Schaeffer

Director of Technical Services

Assoclation of Metropolitan Water Agencies
Washington, D.C.

The protection of public water supplies is one of the main purposes of maintaining or
restoring the quality of the Nation’s waters. Recently, however, the U.S. Environmental
Protection Agency (EPA) has issued a proposed National Toxics Rule (NTR), which would
establish human health water quality criteria and standards that differ significantly from Safe
Drinking Water Act standards. The differences bring into focus whether the proposed criteria
fully consider the intended protected use of water resources for public water supplies.

EPA is presently reviewing and updating their guidelines for deriving human health water
quality criteria and the underlying risk assessment methodology. From the perspective of water
supply agencies, it is important that public water supply uses of water be fully considered in that
review. This paper discusses inconsistencies found in the NTR, and the main issues those
inconsistencies brought into focus for water suppliers concerning the development of revised
guidelines.

BACKGROUND

Water resources have always been judged by their abundance and suitability for intended
use. Historically, the availability of water and the uses that could be made of it have determined
the areas where people lived and how prosperous those areas could eventually be. Ample fresh
water allows for consumption by the residents of the area, and irrigation, transportation, and
energy uses. It also provides a source of fish and shellfish, supports wildlife, and allows
recreational uses. However, when water resources fail to meet their intended uses-—-through
diversion, drought, overuse, pollution, or other means--economic conditions as well as public
heaith and well-being are put in jeopardy. The intended uses of water are, therefore, key
elements to be considered in establishing standards for water quality.
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This fact was recognized early in the development of legislation governing water quality.
Intended protected uses of water resources have been a part of the Clean Water Act (CWA)
since its passage. In various sections, the Act' lists intended protected uses, including the
following:

. protection of public water supplies,

o protection and propagation of a balanced indigenous population of shellfish, fish,
and wildlife,

° protection of recreational activities in and on the water, and
. protection of use for navigation.?

The Act also defines water quality standards in terms of protected uses in section 303 (c) as State
rules or laws that distinguish the uses of waters and the level of water quality to protect those
uses. The U.S. EPA is charged with developing water quality criteria for the States to use in
setting standards. In section 304 (a), the Act states that EPA shall develop and publish,

. . . criteria for water accurately reflecting the latest scientific knowledge (A) on
the kind and extent of all identifiable effects on health and welfare including, but
not limited to, plankton, fish, shelifish, wildlife, plant life, shorelines, beaches,
esthetics, and recreation which may be expected from the presence of pollutants
in any body of water. . . .

Clearly, EPA must consider impacts on public water supplies in developing water quality
criteria, and, therefore, in the review of human heaith risk assessment methodology. To
consider those impacts, one must understand some of the requirements of the key piece of
legislation affecting water suppliers, the Safe Drinking Water Act (SDWA).}

To protect drinking water consumers from chemical and microbial contaminants, the
SDWA mandates drinking water standards consisting of maximum contaminant level goals
(MCLGs) and maximum contaminant levels (MCLs). MCLGs are established at a level where
no known or anticipated adverse human heaith effects occur, and incorporate a margin of safety.
MCLGs are not enforceable standards. MCLs are enforceable and set as close to MCLGs as
feasible considering factors such as available technologies, treatment techniques, and costs. All
MCLGs are developed based on human bealth effects, and, together with MCLs, are subjected
to the regulatory process including opportunity for public comment. Once promulgated, public
water suppliers are then responsible for meeting MCLs. Those that do not are subject to civil
penalties, public notification, and corrective actions. These sanctions can be imposed by EPA
or State agencies, or as a result of citizen suits.
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Corrective actions may require capital construction and/or increased operating costs.
Most contaminants regulated under the SDWA do not occur naturally in source waters used for
drinking water supplies. They are the result of pollution discharge or land use practices of
industries and others regulated in whole or in part under other statutes, including the CWA.

NATIONAL TOXICS RULE

The National Toxics Rule,* proposed in November 1991 under the CWA, highlighted
several areas of concerm for water suppliers because of the contaminants involved and the
standards proposed. The rule proposed water quality criteria (WQC) for the priority toxic
pollutants in those States that had not adopted criteria as required by the CWA. The criteria
included specific quantitative levels for protection of aquatic life in fresh and salt water, and for
protection of human heaith considering consumption of water and aquatic organisms, and
organisms only. Forty-one of the priority toxic pollutants under the CWA are also regulated
under the SDWA. Sixty-one of the contaminants regulated under the SDWA correspond with
those subject to required monitoring in National Pollution Discharge Elimination System
(NPDES) permits. Water suppliers, therefore, expected levels proposed for the human health
water quality standards to be consistent with MCLs promulgated under the SDWA for
contaminants regulated under both Acts. This expectation was not realized in every case.

Comparing the NTR and SDWA standards for noncarcinogenic pollutants reveals several
cases where the human heaith water quality standard (WQS) for consumption of water and
organisms is less stringent than the corresponding drinking water standard, as shown in Table
1.

Taking one example from the table: 1,1,1-trichloroethane has a drinking water MCL of
200 ppb,* while the proposed NTR water and organisms standard is 3,100 ppb—more than 15
times higher. This difference means that point sources of pollution can contribute high levels
of 1,1,1-trichloroethane to a public drinking water source—levels that the SDWA regulations do
not consider to be protective of public health in drinking water. Public water supply customers
will bear the costs of removal of the contaminant to levels that are protective of public health.
These costs are more properly borne by the original sources of pollution.

Other NTR standards were also proposed at unexpectedly high levels. The NTR lists 50
ppb for lead as the human health WQS for water and organisms. In developing the National
Primary Drinking Water Regulation for Lead and Copper,® EPA considered establishing a source
water MCL for lead at S ppb as the level adequately protective of public health. Although the
MCL was dropped in favor of a treatment technique approach, the final lead and copper rule
requires States to establish enforceable maximum levels for lead leaving treatment facilities when
those levels make a significant contribution to lead levels at consumers’ taps. No exact level
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Table 1. Comparison of Selected Human Health Water Quality Standards for the Consumption
of Water and Organisms from the Proposed National Toxics Rule and the Corresponding
Drinking Water Maximum Contaminant Levels (MCLs)

Chemical Water Quality Drinking Water
Standard (ug/L) MCL (sg/L)

Antimony 14 6
Cadmium 16 h]
Nickel 610 100
Selenium 100 50
Silver 105 50
Cyanide 700 200
Ethylbenzene 3100 700
Toluene 6800 1000
1,1,1-Trichloroethane 3100 200
Hexachlorocyclopentadiene 240 50
1,2,4-Trichlorobenzene not listed 70

is specified, but it appears that EPA, through preamble discussion in the final rule and guidance
criteria, is guiding the States toward the 5-ppb level.

It should also be noted that the overwhelming majority of surface water sources presently
have lead levels below S ppb. Setting the WQS for consumption and organisms at 50 ppb may
send the wrong signal to the public, which is appropriately concerned about the health effects
of lead, particularly when the continuous concentration criterion for aquatic organisms is
proposed at 3.2 ppb. Additionally, the higher standard does not appear to be consistent with the
Agency’s overall lead control strategy or the ongoing consideration of further lead regulation
under the Toxic Substances Control Act.

Chromium provides another example of an unexpectedly high proposed level. The NTR
proposes separate human health WQS for water and organisms for chromium II and chromium
VI at 33,000 ppb and 170 ppb, respectively. In contrast, the drinking water MCL for total
chromium (I and VI) is 100 ppb based on an extensive review of human health criteria.
During development of the National Primary Drinking Water Regulation, EPA noted that
chromium III is readily oxidized to the more toxic chromium VI by normal drinking water
disinfection.” A high water and organisms standard for chromium HI is not appropriate,
therefore, in drinking water sources because of the potential for production of chromium VI in
water treatment processes.
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IMPLICATIONS FOR HUMAN HEALTH RISK ASSESSMENT
METHODOLOGY REVIEW

The problems found in reviewing the National Toxics Rule point to the challenges faced
by EPA in coordinating action on the various environmental statutes. The statutes often have
significant overlap but specify divergeat criteria and approaches. Intemal coordination of EPA
programs, policies, and priorities within the framework of those statutes is difficult at best. The
lack of consistency in these activities, even in areas as closely related as drinking water
standards and human health water quality criteria, serves to highlight the extent of these
challenges. The quest for consistency has served as one of the driving forces behind the present
review of guidelines for deriving human health criteria under the CWA. Consistency between
the two sets of standards should, therefore, be a major factor in developing guidelines.
Requiring such consistency will ensure that public water supply uses are considered as standards
are established.

The lack of consistency concens water suppliers because they are responsible for
protecting public health, and are subject to enforcement and costly corrective actions for MCL
violations. When MCLs are not met because the corresponding WQS are less stringent, drinking
water consumers are subject to additional costs. As noted earlier, they effectively subsidize
industries and other point sources by paying for the removal of contaminants that do not occur
naturally in source waters. Human health WQS for water and organisms should generally be
set below corresponding drinking water standards to prevent this type of inequity. The level
chosen for such standards should contain an appropriate safety factor so that slight variations in
contaminant levels will not cause water systems to violate MCLs.

The major implication of the problems found within the NTR is that a review of the
human health criteria for water quality criteria is appropriate. Throughout this discussion,
comparison has been made between MCLs and such standards. This does not imply that the
methodology used to develop human health risk assessments for drinking water is any better or
worse than that used in WQC development. Both methodologies can and should be improved,
and continue to evolve based on advances in scientific knowledge and capabilities. The
improvement and evolution of each should go hand in hand with the other because of their close
relationship and the need for consistency.

The NTR excluded organoleptic (taste and odor) criteria from consideration in
establishing water quality standards. The reason given is that organoleptic effects are not toxic
effects, so their consideration is unnecessary. The NTR (1991) noted, however, that
organoleptic effects cause:
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drinking water; and may cause tainting and off flavors in fish fiesh and other
edible aquatic life reducing their marketability, thus reducing the recreational and
resource value of the water. . . .
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the CWA which limits the consideration of criteria for the priority toxic pollutants to toxic
effects. For those few contaminants where organoleptic criteria may prove more stringent than
buman health or aquatic organism criteria, they should take precedence to ensure that intended
uses are met. Tbephenolsdeoervespecnlmumonbeuusechlomphmolsfonnedduﬁng
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concerns of water suppliers in the revision of the EPA guidelines for deriving human bealth
criteria:

° Human health water quality criteria should be consistent with drinking water
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. Human heaith water quality standards for consumption of water and organisms
should generally be more stringent than corresponding drinking water standards.
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and drinking water standards should incorporate current scientific capabilities and
knowledge. They should be consistent with each other and evolve together.

. Consideration of organoleptic criteria should be included in the development of
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Major portions of these issues fall more in the area of policy or risk management than
risk assessment. From a practical point of view, whether or not they are included specifically
in the buman health risk assessment methodology is not critical. It is critical, however, that they
hpmn of the gverall mlab.llmmﬁ-nmnfk for deﬂmna human health criteria, Coordination

v wams aw

ofclunwawranddnnhngwatetpmmms,pohcm cntena and standards is essential so the
intended benefits of both programs can be realized.
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The Association of Metropolitan Water Agencies is made up of the directors and

managers of 90 of the Nation’s largest cities and metropolitan areas serving more than 78
million drinking water consumers. The association’s formal positions on regulatory actions
undertaken by EPA pursuant to the Clean Water Act are evolving as the impacts of these actions
on metropolitan water suppliers are evaluated. This paper reflects a combination of personal
views and preliminary thoughts of members of the association on the issues involved in human
health criteria for water quality standards.

FOOTNOTES
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Federal Water Pollution Control Act Amendments (Clean Water Act), P.L. 92-500,
October 18, 1972.

Water Quality Act (Clean Water Act), P.L. 100-4, February 4, 1987.

Safe Drinking Water Act, P.L. 99-339, June 19, 1986.

Amendments to the Water Quality Criteria for Toxic Pollutants Necessary To Bring All
States Into Compliance with Section 303(c)(2)(B) (National Toxics Rule), Federal
Register, November 19, 1991 (56 FR 58420).

National Primary Drinking Water Regulation: Volatile Synthetic Organic Chemicals;
Final Rule, Federal Register, July 8, 1987 (52 FR 23690).

National Primary Drinking Water Regulation: Lead and Copper; Final Rule, Federal
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National Primary Drinking Water Regulation: Synthetic Organic and Inorganic
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INTRODUCTION

Human health criteria define the maximum concentration of individual toxicants in
surface waters that should not result in adverse effects to individuals exposed to those toxicants
through consumption of contaminated fish and other aquatic organisms, and through consumption
of contaminated drinking water. Criteria are developed for toxicants with two types of response
curves--nonthreshold and threshold. The nonthreshold response is traditionally associated with
chemicals that are classified as carcinogens while the systemic effects of noncarcinogenic
chemicals are considered to occur in a threshold manner.

The Human Cancer Criterion (HCC) is derived for substances that are known, probable,
or possible carcinogens using the U.S. EPA’s standard risk assessment techniques (Federal
Register, 1986). Human Cancer Criteria are numbers used to define maximum acceptable
concentrations in surface waters of nonthreshold acting toxicants. The HCC is intended to
protect humans from an unreasonable incremental risk of developing cancer resulting from
contact with, or ingestion of, surface waters and from ingestion of aquatic organisms taken from
surface waters.

The Human Threshold Criterion (HTC), sometimes called the Human Noncarcinogen
Criterion, is intended to protect humans from adverse effects resulting from contact with
noncarcinogenic substances through ingestion of surface waters and through ingestion of aquatic
organisms from surface waters. The HTC is derived for toxic substances for which a clear
threshold dose or concentration is displayed.

The basis for development of both Human Cancer and Human Threshold Criteria is the
potency of specific chemicals. Potency for carcinogens is reflected in the slope factor (q,") and
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in the Reference Dose (RfD) for threshold toxicants (noncarcinogens). Derivation and use of
the q,° (NAS, 1983; Anderson et al., 1983) and the RfD (Barmmes and Dourson, 1988) have been
described extensively in the literature.

Human health criteria are not used directly to control the discharge of toxic substances
to surface waters. Rather, they are utilized in the development of effluent limits for toxic
pollutants that are discharged from point sources. Criteria are also used to determine whether
a surface water system has attained applicable Water Quality Standards, and to regulate other
(c.g., nonpoint) sources of toxic pollutants to surface waters. In this paper, I discuss the
risk-based approach to development of human health criteria as well as the application of criteria
in programs to regulate toxicants in surface waters.

RISK ASSESSMENT AND HUMAN HEALTH CRITERIA

Much discussion and criticism of traditional risk assessment methodologies, particularly
for carcinogens, has occurred (see for example Ames and Gold, 1987; Ames and Gold, 1990;
and Finkel, 1990). At the center of the controversy for predicting human risk and effects
associated with exposure to toxic chemicals is the lack of human epidemiologic evidence for
most chemicals. A human dose-response relationship is usually derived, when epidemiologic
data are lacking, from laboratory studies conducted at relatively high doses on rodent species.
The dose-response relationship determined from these studies is then used to develop estimates
of potency for carcinogens (q,") and for noncarcinogens (RfD) at low human doses or exposures.

The result of the uncertainty associated with derivation of the q,° and the RfD based on
a NOAEL to predict human risk may be error about the risk estimate of one or more orders of
magnitude. However, whether this error underestimates or overestimates true risk is unclear.
What is clear is that considerable discussion of the error about the dose-response curves,
particularly for carcinogens, has occurred without commeasurate discussion of the other factors
that are used to calculate human health criteria. The remainder of this section of the paper
discusses the factors, other than those associated with chemical potency, that are used in the
derivation of human cancer and human noncancer criteria.

Risk Levels, Exposure Assumptions, and Other Factors Used To Derive
Human Health Criteria

The U.S. EPA develops cancer criteria to protect adults who weigh approximately 70 kg,
consume two liters of water per day, and consume 6.5 grams of fish per day. The Agency does
not, however, choose an acceptable risk level to calculate the cancer criterion but rather allows
States to adopt criteria associated with the risk level of their choice (Federal Register, 1980).

278



WATER QUALITY STANDARDS IN THE 21&t CENTURY: 277-292

The choice of a cancer risk level in the development of the HCC is a purely nonscientific
issue. The basis for the choice may be public opinion, economic impact, or political expediency
but a scientific basis cannot be invoked to support such a choice. Acceptable cancer risk levels
generally range between 1 x 10 to 1 x 10 (Bailar, 1990). States in the Great Lakes Basin have
chosen acceptable risk levels that range from 1 x 10° to 1 x 10° to calculate state-specific human
cancer criteria (Foran, 1990). The U.S. EPA takes regulatory action (e.g., for Superfund
cleanups) when cancer risks are greater than 1 x 10* and usually does not take regulatory action
when cancer risks are less than 1 x 10 (Travis et al., 1987).

The choice of the cancer risk level has an important impact on derived human cancer
criteria. Since cancer risk levels chosen to develop Water Quality Criteria may vary by one or
more orders of magnitude, criteria resulting from the use of different risk levels will also vary
by at least one order of magnitude. Yet, the choice of a cancer risk level is only one of several
considerations in the regulatory process that will affect the development of the HCC as well as
the human threshold criterion.

U.S. EPA’s Technical Support Document (U.S. EPA, 1991) states that more than one
fish consumption rate may be appropriate for use, depending on the population to be protected,
in calculating human health criteria. However, the U.S. EPA uses a fish consumption rate of
6.5 grams/day to estimate average consumption of fish and shellfish from estuarine and fresh
waters by the entire U.S. population. It is this consumption rate that is utilized to derive
national human health criteria.

The choice of a 6.5 g/day fish consumption rate was based on a survey of average fish
consumption in the U.S. population in the 1970s (Rupp et al., 1980). This rate represents a one-
half pound meal of fish once every five weeks. During the 1980s, the popularity of fish as an
important, healthy source of protein increased substantially. For example, the Institute of
Medicine reports in its text Seafood Safety (I0M, 1991) that the average individual consumption
of fish and shellfish in the United States totaled nearly 20 g/day (one 1/3-pound meal per week)
in 1989. However, a new fish consumption rate for the U.S. population has not been adopted
to reflect the increased popularity of fish and shellfish and to address the poteatial increase in
exposure to toxicants contained in fish and shelifish.

The EPA does recognize that some individuals may consume significantly greater
quantities of fish than the general U.S. population. For example, residents of the Great Lakes
Basin may consume several meals of fish weekly due to the availability of a vibrant sport
fishery. Few data are available to accurately estimate the quantities of fish consumed by Great
Lakes residents. Some States in the Great Lakes Basin have adopted consumption rates as high
as 30 g/day to derive human bealth criteria to reflect the potential for increased consumption of
Great Lakes sport fish (Foran, 1990), although many States still use 6.5 grams/day to develop
human health criteria.
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‘The use of a 70-kg buman weigit and water intake of 2 L/day in the derivation of human
bealth criteria is designed to represent average adult weight and water consumption. Thus,
criteria are developed to be protective of adults. Children also ingest fish and drinking water
from surface water systems although the U.S, RPA does not recommend criteria develonment
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Developmeﬁofhuman health criteria also includes consideration of the accumulation of
toxic chemicals in tissues of aguatic biota. These concentrations may be several orders of
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by most State and Federal agencies to regulate the concentrations of bioconcentratable pollutants
in surface waters. However, prediction of BCF from log K., may be relatively poor when log
K, is greater that 6.0. The relationship between log K and BCF also does not account for the

=Tow & - - i deaadashdbasadeiey gl

wcumuhnmofcbemmlsmumvnbmagmﬁubmorupukethmghthefoodchmn

| » FPPIPIN V' _JINPL PR, Py PRPRPUIS. i Py Ty PRupiy PR UGt Py gapaiey. pey. e e rmantantl ol o Al ..

DWWWYPHYIWWWWWWWWILW
in tissues of aquatic biota. For example, Thomann and Connolly (1984) suggested that more
than 99 percent of the observed concentration of PCB (Log K, = 6.4 to 6.8) in Lake Michigan
lake trout resulted from exposure through the food chain. Use of the octanol-water partition
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criteria would underestimate total accumulation of a chemical in tissues of aquatic biota.

Recommendations have been made for the use of a food chain multiplier (FM) to account
forbiowwmuhtionofchemialsintimofaquaﬁcbiou However, most States have not
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chemicals. Rather, most States rely solely on the BCF to predict the accumulation potential of
chemicals in aquatic biota and to generate human cancer and human threshold criteria.

Thechmceofﬁshconmmphonme buman weight, and bicaccumulation factor has a
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from 6.5 grams/day to 180 grams/day (several meals per week) will change criteria by a factor
of up to 28 when all other factors are held constant. Further, a derived criterion for chiordane
(a carcinogen) calculated for a 15-kg individual ingesting one-half liter of water per day is 4
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may be up to 100 times less stringent depending on chemical and food chain characteristics
(U.S. EPA, 1991).

'I‘hechoiceofoombinationsofthesefactorshasaneffectontbeﬁmlWaterQuality
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chlordane example, the choice of the least conservative risk levels and exposure factors (weight,
water intake, and fish consumption) results in a criterion that is nearly four orders of magnitude
greater than a criterion resulting from use of the most restrictive risk levels and exposure factors
(Table 1).

Table 1. Human health criteria for chlordane (in ug/L).

I GRAMS HUMAN i _ifv‘ l
I FISH/DAY | WEIGHT (KG) 10 I ! I
I 6.5 70 0.20 0.02 0.002 I
15 0.05 0.005 0.0005
I 20.0 70 0.07 0.007 0.0007 I
I 15 0.015 0.0015 0.00015 I
I 90.0 70 0.016 0.0016 0.00016 I
l 15 0.003 0.0003 0.00003 l
| 180.0 70 0.008 0.0008 0.00008 |
15 0.002 0.0002 0.00002
q*1 = 1.3/mg/kg/day
BCF = -m

Another important consideration in criterion derivation is exposure to chemical toxicants
through routes other than drinking water and fish consumption. In many cases, data are not
available to quantify human, nonsurface water-related exposures to toxic substances on a State
or regional basis. However, two States in the Great Lakes Basin use default values for
nonsurface water-related exposures. Minnesota uses a default value of 0.2 (called a Relative
Soume Contn’bution RSC) to adjust the HTC to account for nonsurfwe water expomm

nonsurface water exposures; thus, Wisconsin assumes that 20 percent, and Minnesota assumes
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that 80 percent, of human exposure to individual toxicants is derived from nonsurface water
sources. Both States use the adjustment values only when data are not available to address

actual nonsurface water exposures.
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criterion development. Human health criteria generally address human exposure oaly to
individual chemicals. In many, if not most, cases, surface waters and aquatic biota contain a
multitude of toxic pollutants. For example, the U.S. Fish and Wildlife Service has identified
more than 400 different chemicals in Great Lakes sport fish (Passino and Smith, 1987).
Concurreat exposure to more than one toxicant requires some consideration of the cumulative
risk associated with exposure to multiple contaminants. The U.S. EPA (1991) has suggested
that, for carcinogens, risks shouid be considered to be additive, aithough this consideration is
generally not incorporated into criterion derivation.

Use of the additivity concent in criterion develonment reduces allowable concentrations
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criterion for each of two equally potent, co-occurring carcinogens would be half the HCC for
each of the chemicals should they occur alone.

Criterion development is only one step in the regulation of toxic pollutants in surface
waters. A host of non-health-based factors, which contribute to the variability in the pollutant
regulatory process, are introduced through the application of human health criteria in the
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must also be included in any discussion of the adequacy of criteria to protect human health from
the impacts of toxic poliutants in surface waters.

Human health criteria do not, by themselves, define the mass or concentration of
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a watier body is caiculated so that the concentration of the poiiutant wili meet human heaith and
other criteria after mixing with the receiving water. The quantity of a pollutant that can be
discharged from a point source to a receiving water body is determined by the quantity of
pollutant that can be assimilated by the water body as well as by the guantity of pollutant that
already exists in the water body.

A receiving water’s assimilative capacity is defined operationally by the total maximum
daily load (TMDL) or the mass of a pollutant which can be discharged into a surface water
without exceeding ambient Water Quality Criteria or otherwise violating Water Quality

209
&0&



WATER QUALITY STANDARDS IN THE 21t CENTURY: 277-292

Standards; that is, by the ability of the surface water to dilute a toxicant to levels that meet
WQC. The portion of the TMDL available for allocation among point sources is called the
wasteload allocation (WLA).

Water quality-based effluent limits (WQBEL) for toxic pollutants, incorporated in NPDES
permits, are determined by the wasteload allocation. The goal of the WLA is to prevent a
pollutant discharged from a point source from reaching an instream concentration that will
exceed any numeric Water Quality Criterion or otherwise violate a State’s Water Quality
Standards. The wasteload allocation is developed based on the maximum concentrations of
toxicants allowed in surface waters determined by numeric Water Quality Criteria, the amount
of dilution provided by a receiving water, and other factors including analytical detection
capabilities, the source of intake water, the co-occurrence of other toxic pollutants in the
effluent, background concentrations of toxic pollutants, and variability of toxicant concentrations
in effluents.

Analysis of wasteload allocation procedures utilized by the States in the Great Lakes
Basin indicates that the quantities (loads) of pollutants discharged from point sources vary
dramatically between states (Figure 1). This variation is due only in part to differences between
human health criteria. Differences in the wasteload allocation processes are also critical in
determining how much of a pollutant can be discharged to a surface water system. For example,
most of the States in the Great Lakes Basin use relatively similar numeric WQC for lead (with
the exception of Illinois - Figure 1). The result of use of a less stringent criterion to regulate
point sources of lead in Illinois is, of course, substantially elevated lead discharges (loads) to
surface waters. However, substantial variation also exists between States with similar lead
criteria due to the choice of dilution capacity utilized in the calculation of the WLA for lead.
Use of different dilution flows in the WLA by States with similar criteria results in substantial
differences in the allowable loads of lead that can be discharged from a point source to surface
waters.

The control of pollutants discharged from point sources can be affected further, without
changes in numeric criteria, when the water quality-based effluent limit for a toxicant is below
the method detection limit for that toxicant. Some State policies to address this problem result
in the discharge of extremely large loads of pollutants. For example, if the concentration of
PCB in an industrial discharge is at or near the detection level used for compliance purposes by
Wisconsin (0.6 ug/L), the load of PCB discharged by this facility will be approximately 50 times
greater (54 kg/year) than the PCB load discharged in the effluent with a PCB concentration that
meets the Water Quality-Based Effluent Limit (1 kg/year). The PCB load in the same effluent
will be over 7,000 times greater than the PCB load discharged in an effluent where the
concentration meets the human health criterion at the point of discharge (0.007 kg/year, Table
2). Bven discharges at the detection level used in most Great Lakes States, or at half this
detection level, result in annual loads over 800 times and 400 times larger, respectively, than
the load resulting from an effluent with a PCB concentration set at the EPA Water Quality
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Figure 1.

State-specific Water Quality Criteria (WQC - first graph) and dilution flows (second graph) used to
calculate annual loads (third graph) of three pollutants (lead, mercury, and PCB) discharged by a
hypothetical industry with an effluent flow of 100 CFS. Wasteload allocation and dilution flows are specific
to criteria in the first graph (see Foran, 1992, for a description of the use of numeric criteria and dilution
in the calculation of the WLA). NA indicates that a State does not have a WQC for that substance.
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Table 2. Loads of PCB resulting from an effluent limited by various analytical
detection levels used in the Great Lakes States.

EFFLUENT
CONCENTRATION LOAD (KG/YEAR)

(ug/L)

0.6 (LOQ used by WI)

0.2 (LOD used by MN)

0.1 (LOD used by IL,
IN, M1, OH, PA)

0.065 (LOD used by NY)

0.000079 (EPA WQC)

Criterion. These differences can occur even where States adopt and utilize identical human
health criteria for PCBs.

Background concentrations of a pollutant usually result in a reduction in the load of
pollutant that can be allocated to point source dischargers. However, when background
concentrations are above numeric Water Quality Criteria, States alter their discharge regulations
and, in some cases, allow clevated loads of pollutants to be discharged to an already polluted
receiving water. For example, the outcome of State policies on elevated background
concentrations, expressed as the load of pollutant discharged from a hypothetical industry, is
shown for lead in Figure 2. For this analysis, the background concentration for lead was
assumed to be two times the least stringent criterion in the Great Lakes States.

The load discharged to the receiving stream from a point source, where the background
concentration is zero, is calculated using the standard WLA derivation procedures and is
represented by the hatched bars in Figure 2. The net load to the receiving stream discharged
where the background concentration is two times greater than the criterion, and where the
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Figure 2. Annual load of lead discharged by a hypothetical industry with an effluent flow
of 100 CFS and stream background concentrations set at 2x the least stringent
State chronic criterion. Loads are calculated by employing each State’s policy to
address background concentrations in the derivation of the WQBEL for three
situations: (1) Background concentration = 0; (2) Background concentration >
WQC and the intake water is drawn from the receiving stream - RSS, and; (3)
Background concentration > WQC and the intake water is drawn from a
non-receiving stream source - NRS. See Foran, 1992, for a full description of

calculation procedures.
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receiving stream serves as the water source for the discharger, is indicated by the black bars.
In this case, States in the Great Lakes Basin do not allow any net increase in the load discharged
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to the receiving stream. That is, point sources may discharge only as much pollutant as they
take in from the water source; thus the black bars (or their absence) indicate no net increase in
the load to the receiving stream. However, the load discharged by a point source to the
receiving stream when the intake water is from a nonreceiving stream source (NRS), and where
the background concentration of the pollutant in the receiving stream is two times greater than
the criterion, is indicated by the gray bars in Figure 2. In this case, the bars indicate the
increase in the load to the receiving stream above and beyond the pollutants already in the
receiving stream. This example demonstrates that the discharge of substantial pollutant loads
to an already polluted surface water system can result from the choice of policy decisions
associated with WLA development, without any interstate differences in human health criteria.

DISCUSSION

The adequacy of existing risk assessment techniques, particularly for carcinogens, has
dominated discussions of how such substances should be regulated. Generation of a potency
factor (q,") for carcinogens based on the linearized multistage model has caused considerable
concemn, particularly for substances that may act through something other than a nonthreshold
mechanism (Roberts, 1991). The method to assess and regulate the risks of exposure to
threshold acting toxicants, through the development of a RfD, has also been criticized
(Goldstein, 1990).

The choice of risk level as well as the multitude of exposure factors used in the
calculation of human health criteria can result in differences of nearly four orders of magnitude
in derived criteria. Choices related to the bioconcentration factor (BCF) and use of a food-chain
multiplier (FM), and concurrent exposure to more than one toxicant will influence the criteria
further, perhaps by as much as three orders of magnitude. Criteria will be further reduced
where regulatory agencies consider concurrent exposure to more than one contaminant and
nonsurface water exposure routes.

A comprehensive evaluation of the impacts on human health of the regulatory process for
toxic pollutants requires an understanding not only of how criteria are developed, but of the
relationship between human health criteria, the wasteload allocation and its many components,
and other mechanisms that influence the control of pollutants that derive from point and nonpoint
sources. For example, examination of human health criteria in the Great Lakes Basin
demonstrates the substantial variation that exists between State criteria for pollutants such as
TCDD (dioxin), TCDF, PCB, mercury, and lead (Table 3). However, such a comparison does
not provide any indication of the loads of pollutants that may be discharged from point sources
to surface.
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STATE

Indiana

Michigaa

Minnesota

Now York

Peansylvania

Obio

1.0°E” m

NA

NA

NA

NA

NA

7.9%E* (HO)| 2.0°E* HC)| 1.4°E*

0.14 (HT)
50.00

6.0°E* (HT)| 6.9°E*

9,400 (HT)

NA

288

50.0**

20MNO
50.00

2.0°E’ (HC)1 1.0°E* (HO)

NA

1.0°E2 (HC)| 8.0°E* (HO)

0.144 (HT)
50.0 (HT)

Table 3. Human health criteria used by the Great Lakes States (ug/L).
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A comparison of both numeric WQC and the processes used to apoly numeric WQC in
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the regulation of point sources through the WLA must be conducted to understand completely
how regulaiory aciions conirol ihe discharge of toxic pollutanis to surface waiers. Such a
comparison confirms that existing approaches to the regulation of point sources of toxic
pollutants result, in many cases, in the discharge of extremely large loads of persistent
pollutants, often to systems that are already polluted with these same toxicants.
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incorporation of those procedures in the derivation of human health criteria, is laudable.
However, such efforts will not necessarily result in adequate protection of human health, even
where criteria are more stringent. The entire regulatory process from criterion development to
source control must be considered as a package.

Traditional emphasis on end-of-pipe regulation for point sources, via reliance on human
heaith and other numeric criteria, has not climinated discharges of toxic poiiutants to surface
waters, particularly for those that are persistent and bioaccumulative. Nor has the existing point
source regulation process eliminated the impacts of persistent toxic pollutants in surface water
ecosystems. The ability of the end-of-pipe control process to achieve zero discharge is limited
by analytical detection capabilities and treatment technology. Further, the existing regulatory
process, which is based on human heaith and other criteria and on a recognition that receiving
waters provide dilution for toxic wastes, does not force continuing reductions in the mass and
concentrations of toxic substances in effluents. That is, the process does not force continuing
progress toward zero discharge--the goal of the Clean Water Act and of the Great Lakes Water

Quality Agreement.

Achievement of zero discharge of toxic substances requires a new approach to pollutant
control. Such an approach is being developed, at least conceptually, and relies on control of
pollutants at their source rather than at the point of discharge. Source reduction, source control,
toxicant use reductions, or pollution prevention approaches have been incorporated into a few

Statc and Pederal statutes including the Federal Pollution Prevention Act of 1990 (42 U.S.C.

Sections 13101 et seq.), the Massachusetts Toxics Use Reduction Act of 1989 (Chapter 265),
and the New Jersey Pollution Prevention Act of 1991 (P.L. 1983, c. 315). A pollution
prevention approach to water quality protection and to the regulation of toxic pollutants in
surface waters has also been called for by the U.S. GAO (1991).

The basis for pollution prevention and source reduction is a net reduction of toxic
poliutants discharged to surface waters (and uitimateiy ail media) through reduction of the use
of the chemical. Use reductions may be accomplished through industrial process changes, which

include more efficient chemical use, chemical substitutions, and recycling. Or reduction may
bhe nnmmnhehnd throuoh chemical bang or nhmun.nnn nl-nrhu-t p!mnm or bans, and behavior
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changes Wthh affect product consumption or use.
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of waste production and reduction of releases to surface waters and other environmental media.
As such, the concept will be effective in reducing discharges of toxic poliutants below levels
which can be accomplished by waste treatment processes alone, and below those that may be
ﬁmitedbydechnﬁonofnfe&xiambvdsdeﬁnedbyhumbuhhmdothercﬁwﬁa

"hnmatelv where a chemical is eliminated from use in a nmcese or nroduct via eubstitution
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proouschnnge,orothermechamsms,thednschargeoftlutclwmncalwﬂlalsobeehmmated
thus, the zero discharge goal of the CWA will have been met without argument about the
scientific justifiability of human health criteria or about analytical detection capabilities, how
much(nfany)dnlutlonshouldbeusedtocalcuhleﬂ)ewm or implementation of increasingly

expensive treatment technologies.
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presented to incorporate pollution prevention and toxicant use reduction concepts into the statute.
This opportunity shouid be seized, bypassing comparatively trivial discussions associated with
how to modify risk-based human bealth criteria as well as bypassing expenditure of immense
resources devoted to those discussions. Gains in environmental improvement will occur much

more Pnu“u -nd narhane |“- avnansivaly if we fraace our attemnte tn Aafine marmn and ma
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precisely acceptable toxicant conceatrations in surface waters and get to the business of achieving
zero discharge of toxic poliutants.
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WATER QUALITY STANDARDS FOR EPHEMERAL AND
EFFLUENT-DEPENDENT STREAMS

RJil RJiiA NEAFRJiiANA w7/ a ANRii Rl

Harry Seraydarian (Moderator)
Director

Water Management Division

U.S. Environmental Protection Agency
Region 9

San Francisco, California

PROBLEM STATEMENT: HOW TO STRIKE THE BALANCE IN THE
ARID WEST BETWEEN PROTECTION OF DESIGNATED USES,
PRESERVATION OF AQUATIC AND RIPARIAN HABITATS, AND THE
BENEFITS OF WATER RECLAMATION

Appropriateness and Feasibility of Meeting Toxic Standards

All States are required to adopt new toxic standards to comply with a 1987 CWA
amendment.

Western states feel they face special challenges to meeting toxic standards because of low
dilution and waterbody types.

Dischargers argue that EPA’s approach to water quality standards is costly, inappropriate
when applied to effluent-dependent streams, and offers little environmental benefit to the
waterbodices.

Unintended Effects of Standards on Instream Flows and Wastewater
Reclamation

Adoption of water quality standards may have unintended environmental impacts such
as drying up wetlands or nipanian areas that are dependent upon municipal effluent
discharges. If EPA requires strict standards to be met, municipalitics may find it more
economical to sell the treated effluent rather than upgrade sewage treatment plants.
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discharge to the stream. In arid West, water reclamation is an effective way of
augmenting the otherwise scarce water resources.

Protection of Ecological Values and Instream Flows

Many of West's water bodies are ephemeral and support aquatic uses in the stream for
only a few weeks of the year.

In many cases in the arid West, the riparian habitats are more diverse and ecologically
“valuable" than in-stream aquatic life.

Environmental groups criticize EPA’s approach for failing to protect in-stream flows and
other ecological values. Requested a need to broaden scope of water quality regulation
to allow protection of valuable ecosystems and in-stream flows.

DOES THE CLEAN WATER ACT DEAL EFFECTIVELY WITH
EFFLUENT DOMINATED, EPHEMERAL AND INTERMITTENT
STREAMS?

Current Regulations Offer Flexibility

EPA’s general policy is that water quality should be adequate to support designated uses
whenever there is water in the stream.

Existing flexibility within current regulations including site-specific standards and
use-attainability provisions addresses ephemeral/effluent-dependent streams:

EPA’s metals guidance allows a "translator mechanism” for metals.

States have option of tailoring standards to local water quality conditions using
site-specific standards. Arizona recently adopted altermate standards for ephemeral
streams based on resident species.

High treatment costs can be addressed through the use attainability provision. If meeting

standards will cause "widespread and substantial social and economic impact," standards
may be adjusted.
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EPA Region 9’s Guidance Specifically Addresses Arid West Water Quality
Issues

"Net Ecological Benefit* recognizes and considers standards implications on instream
flow.

Guidance identifies how social and environmental benefits of wastewater reclamation may
be considered with standards.

Identifies flexibility in regulations in order to streamline the standards process.

Bstablishes framework that allows states and local governmeants to make decisions about
water quality standards, preserving valuable habitats, and water reclamation.

FUTURE STEPS
States Should Further Integrate Water Quality and Ecological Concerns

Western water law does not protect riparian corridors

Water quality and ecological concerns should be integrated into water appropriations
systems.

Flow standards, in-stream appropriations, public trust, and water marketing are tools that
States can use to preserve in-stream flows.

Solutions to flow related environmental problems should be tailored to each state’s legal,
institutional and political composition.

EPA Should Assist States to Develop Methodology for Arid West
Biological studies of species present in arid areas.

EPA can offer technical support to review/develop the scientific methodology for arid
ecosystem criteria.

To better integrate water quality, economic, and ecological concerns, EPA can help
implement a "watershed approach”.
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Additional Issues to Consider

Need to assess the future responsibility of maintaining flow to support the riparian
habitats; particularly habitats that support threatened and endangered species.

Need to consider the benefits of creating a new riparian habitat versus benefit of
maintaining an existing one.

CASE STUDIES OF EFFLUENT-DEPENDENT WATERS
Phoenix: Existing Discharge
. Existing Discharge of 200 mgd to Sait Gila River;
e Supports 6 mile reach of riparian habitat including endangered species;
. Proposing total water reuse/reclamation;
o Environmentalists concemed about habitat loss;
° Pollutants of concern are ammonia, metals, phenol
Eastern Municipal Water District: Proposed Discharge

. Existing reclamation facility; proposing new discharge of 15 mgd to accommodate
urban growth;

] Santa Margarita River; free flowing river in Southern California;
. Provides valuable riparian habitat and supports endangered species;
] Santa Margarita River is primary groundwater recharge source for the basin;

o Pollutants: TDS, nutrients, freshwater flow to estuary
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SPECIAL WATER QUALITY CRITERIA AND STANDARDS

ARE NEEDED FOR ARID ADREAS

ARACEY LA NBRIRSRP. wrae

George A. Brinsko, P.E., DEE

Director

Pima County Wastewater Managemens Department
Tucson, Arizona
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As director of a major municipal wastewater utility, much of my time and effort is spent
in meeting the requirements of the Clean Water Act.! The Act dictates that upon discharge into
the waters of the United States, effluent must meet the limits of our facilities’ discharge permits,
and that industrial discharges to the treatment facilities must be regulated, aii while generating
sufficient financial resources to efficiently operate and maintain the sanitary sewer system.
Additionally, operation and maintenance costs must be recovered through the assessment of user
fees that are equitable and, according to my Board, affordable by the community. It is a
formidable task anywhcm, but in the arid west we face some particularly unique challenges in
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CRITERIA DOCU! TS FOR DIVERSE ECOSYSTEMS

The United States has a variety of aquatic and nonaquatic ecosystems. The coastal
regions have marine systems, the Great Lakes area has its own unique aquatic ecosystem, and
wetland ecosystems support a wide array of terrestrial and aquatic species. Bach of these
ecosystems has specific criteria documents either established or in the process of being
developed. In 1986, water quality criteria for aquatic habitats and marine eoosystems were
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published a guidance manual for wetlands.® A joint State and Federal effort is now under way
to develop water quality criteria for the Great Lakes region.

Although there have been proposals to addtess ephemeral streams, which are typical of

amd ansiane thaonn ame na enhetantiatad niatasr mnnalite: Amtama daciimante fae ennah annnvetame
QlIU IVEIVID, UVIV alV IV SUUAIIUAURAL walvl !lllﬂlllv’ VIIVIG UUVUIITIVIWD 1V JUVEL RAAJD Y SARID .

EPA Region 9, working with several western water and wastewater agencies, has developed an
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“interim final® guidance document for modifying water quality standards and protecting effluent-
dependent ecosystems.* The guidance is a notable effort at addressing the unique water quality
conditions found in the arid west and could be beneficial in modifying a designated use,
adjusting Total Maximum Daily Load Allocations for a particular permit limit, or developing
alternative criteria for a particular stream segment. The Region 9 Guidance primarily focuses
on the use attainability process. This process allows the study of only one stream or small
ecosystem. Its findings cannot be applied regionally in the arid west.

In June, the Western Governors’ Association passed a resolution supporting the
development of water quality criteria for ephemeral waterways and effluent-supported waters.’
The Association’s policy also calls for the establishment of water quality criteria for the wide
variety of ecosystems that exist throughout the country.

There is recognition on a national level that water quality criteria specific to unique
regional ecosystems are needed. At its national meeting in Cleveland, Ohio, in May, the
Association of Metropolitan Sewerage Agencies (AMSA) adopted a position statement
emphasizing the need for water quality criteria for ephemeral and effluent-dependent streams.
AMSA requested that Congress and EPA consider the net benefits of effluent discharge in the
standards development process, modify the use attainability and site-specific standards processes,
establish peer review procedures, and fund an effort to develop water quality criteria documents
for ephemernal and effluent-dependent streams and other atypical water bodies.

The Western Coalition of Arid States (WESTCAS), a group of water and wastewater
agencies in California, Arizona, Nevada, and New Mexico, adopted a similar position at its July
meeting in San Diego.” WESTCAS maintains that water quality standards and criteria should
be based on sound scientific data and common sense practices rather than on arbitrary
calculations that now exist. WESTCAS also believes there must be an adequate confidence level
in water quality criteria that are expected to protect species in the arid west. WESTCAS wants
water quality criteria developed for the arid west to provide realistic standards for water and
wastewater agencies in our region.

The State of California Water Quality Control Board has also found that the sound
science for appropriate water quality criteria is lacking. The board has requested a 5-year study
period in which to develop appropriate water quality standards for the areas under its
jurisdiction.

In all my recent discussions with congressional staff, EPA, and other agencies, there is
a consensus that specific water quality criteria documents are needed for the arid west. These
water quality criteria documents must be based on scientific research of indicator species native
to and representative of the arid west.
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The Clean Water Act

The basic fundamentals of the Clean Water Act are both appropriate and commendabie.
In 1972, when Congress approved the Clean Water Act, the main objective was to restore and
maintain the chemical, physical, and biological integrity of the nation’s waters.

The goal of achieving technology-based standards (secondary treatment) has for the most
part been successful. Most major cities in the country now provide secondary treatment of
municipal wastewater. However, secondary treatment is not required in certain marine waters
that can demonstrate that the ecosystem is protected.

The Clean Water Act Amendments of 1987 introduced a new emphasis on water quality
standards. States were required to adopt numeric water quality standards to limit priority
pollutants in effluent by February 1992.

Development of Water Quality Standards

Effluent discharges to waters of the United States are regulated by the National Pollutant
Discharge Elimination System (NPDES) program. The basis for the discharge limits in NPDES
permits is State water quality standards. In establishing these standards, the States use a

combination of two factors: designated uses and criteria data, Criteria data are supposed to be
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used to calculate standards to pmtect the designated use. After a State has established acceptable
designated uses, the next step is to apply appropriate criteria and calculate standards to protect
each of the designated uses. The States are given ample flexibility in assigning designated uses
to stream segments, but availability of appropriate criteria is limited.

If an existing designated use is questioned, EPA advises the application of the use
attainability process to identify suitable designated uses. Many have expressed concem,
however, that EPA’s process is difficult to implement; in response, EPA Region 9 is attempting
to develop a more workable process. But the problems of the arid west do not lie in the
reclassification of designated stream uses, but rather in the lack of criteria to protect actual uses.

Many States were under pressure to meet EPA's February 1992 deadline to develop water
quality standards that included numeric limits. The lack of criteria documents for regional
ecosystems forced those States without adopted standards to rely on Federal criteria documents
that are insensitive to unique ecosystems. States that missed EPA’s deadline will be required
to use federally promulgated standards, which are based on national criteria rather than regional
criteria protective of representative ecosystems.

During the triennial review process in Arizona, initial drafts of the water quality
standards included limits that were based on the protection of aquatic species that did not exist
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in the ecosystem. The draft standards were proposed in the absence of scientific research on
species similar or native to those found in the streams of the arid west. A joint effort was
undertaken by municipalities and industry to develop criteria for priority pollutants to protect the
different beneficial uses that did exist in Arizona.*® EPA recognized the inapplicability of the
Gold Book criteria and approved the Arizona Department of Environmental Quality’s use of
these criteria in the State water quality standards. EPA'’s approval of that State’s standards is
contingent on the following:

. The reevaluation of the species list for ephemeral waters to verify that the list is
comprehensive, to result--if necessary—-in the modification of criteria for
ephemeral waters.

o An evaluation of the mercury risk for wildlife on effluent-dependent and
ephemeral waters to determine the effects of bioaccumulation.

° The reevaluation of technical assumptions on bioconcentration and human
exposure pathways for selected criteria for protection of human health.

. A review of incremental risk level for human health criteria for carcinogens.

Curreatly, individual States must extrapolate standards and NPDES limits from a limited
water quality criteria database that fails to recognize regional differences in ecosystems across
the country. Another option is for a State to develop its own site-specific scientific data for
water quality criteria. This means arid States developing water quality standards either must
utilize national criteria for their ecosystems, which will ultimately lead to inappropriate limits
for discharge permits, or must invest their limited financial and scientific resources to develop
site-specific data.

Toxicity testing also remains a contentious issue as EPA continues to include whole-
effluent toxicity in many discharge permits. The question of which aquatic species is appropriate
to utilize in the measurement of effluent toxicity has been of concern in the arid west, especially
when the effluent is discharged into ephemeral streams. In addition, the testing methodology,
which is under debate across the country, needs better testing protocols, control parameters, and
peer review.

How is the Arid West Different?

When most people think of "fishable or swimmable" the picture that comes to mind is
a cool mountain babbling stream with a relaxed fisherman on the banks, or a lakeside retreat
with laughing children splashing water. However, a typical riverside setting in the arid west
consists of parched dry sandy washes, the constant humming of cicadas, and tire tracks from the
most recent all-terrain vehicle. During a summer monsoon evening, a typical western arroyo
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flowing with rainfall runoff might also attract croaking toads, a great homed owl, or a wily
coyote stalking a tiny kangaroo rat.

A lush riparian ecosystem can develop along normally dry washes as a result of continued
effluent discharges. The habitat then becomes dependent on the effluent as the only reliable
source of water, which attracts many wildlife species and creates a diverse terrestrial biotic
community. It then becomes important to protect the biotic community that has been established
as a result of effluent discharges. The development of water quality criteria documents would
identify the species of plants and animals that need to be protected, and would produce
appropriate water quality limits for effluent-dependent habitats and streams.

Ecosystems that rely on ephemeral streams support a different kind of habitat than
perennial streams. Water quality criteria developed for full flowing, wet streams are
inappropriate for ephemeral streams.

Storm water in the arid west is often the only water that ever flows in an ephemeral
stream. Storm water data from non-urbanized areas should form the basis for background water
quality. The range of ecological habitats found in the basin, and the interaction of storm water
flows and ground water quality, should be identified to establish the level of water quality
protection required from urban storm water discharges. From these data, water quality criteria
could be developed to protect the arid ecosystem from urban storm water flows. Currently, the
database on ambient storm water quality for arid, ephemeral streams is inadequate. Data on the
impact of urban storm water on these habitats are also limited.

The development of water quality criteria to protect the arid ecosystem from urban storm
water flows should consist of an integrated environmental monitoring network. Such a network
would characterize the water quality of storm water flows from both urban and non-urban areas.
The habitat that is dependent on these periodic storm water flows would be identified, and the
impacts of these storm water bursts on representative species could then be assessed. The
existing database on ambient storm water quality for arid, ephemeral streams is inadequate. The
range of ecological habitats found within a basin and the interaction of storm water flows and
groundwater quality should be identified to establish the level of water quality protection
required from storm water discharges.

In the arid west, manmade systems of canals or water transportation systems are used to
convey surface water for municipal, industrial, or agricultural uses. These artificial water bodies
are not intended to be fishable or swimmable. Water quality standards are needed to protect the
intended uses of water transported through manmade systems used for municipal, industrial, and
agricultural purposes. The water quality standards to protect these intended uses should take into
account water rights; protection of existing ephemeral, intermittent, and effluent-dependent water
bodies; and protection of designated uses as determined by the States.
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The water rights issue has provoked all-out war in the West. The West is very conscious
of water supply issues and for that reason has pioneered water use planning methods. In
Arizona, for example, Phoenix and Tucson are drafting plans to provide the present and future
populations assured supplies of water for the next 100 years. An important component in these
assured water supply plans is the utilization of effluent. Both cities are incorporating effluent
use on turf and/or agricultural irrigation, and both have long-range plans that include the
recharge of effluent for potable use.

Along with these ambitious plans for effluent, there is one important missing link: the
integration of water supply plamning with water quality protection. Currently, there is no
consistency among many regulatory programs. Although State water rights allocations and uses

have been the driving factor in planning water uses, specific water quality standards that protect
those uses have not been developed. With EPA regulating surface water discharges, and State

agencies regulating groundwater protection and reuse standards for turf and agricultural
irrigation, the lack of scientific criteria and standards development becomes an even more acute
problem.

Criteria Objectives for the Arid West

The primary objective of water quality criteria is to protect ecosystems. When
developing water quality criteria for the arid west, the following tasks must be performed:

° Describe the existing biotic environment in ephemeral and effluent-dependent
streams.

° Identify wildlife uses of riparian habitats.
. Determine the effects of effluent on stream-side terrestrial plants.
. Determine what pollutants, if any, are moving through the food chain.

° Determine what wildlife populations, if any, show evidence of pollutant

. Determine the effects of effluent, if any, on the wildlife population (e.g.,
abnormal behavior, birth defects, absence of "indicator” species that should be
present).

° Perform pollutant fate analysis for the biotic community found in ephemeral and
effluent-dependent streams.

o Develop criteria for representative species.
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Research Followup

Water quality criteria would include technical studies, peer review protocols, and
technology transfers resulting in the publication of criteria documents that can be used by States
for the standards-setting process. Technical studies must include scientific analysis to determine
what must be protected, what levels of pollutants harm the habitat, and what limits are required.

An important aspect of the water quality criteria process is the development of peer
review protocols. Approved procedures are needed for receiving input and comments from the
scientific community on the analytical methodology used for criteria development. This peer
review process is vital. Other areas requiring peer review include analysis of the policy
implications and impacts of the new criteria. This would involve EPA, State regulators, and the
regulated community.

Once water quality criteria have been developed and accepted, the information gathered
must be shared with regulators, regulated agencies, and others so that criteria can be applied to
ecosystems that support similar habitats. A final step in the development and implementation
of water quality criteria is the publication of criteria documents.

CONCLUSIONS

Environmental protection is our common goal. Whether we are regulated agencies,
regulators, or concerned citizens, we all have a duty and responsibility to protect the
eavironment of the arid west. The arid west’s unique ecosystem, now dependeat on effluent,
must be protected. Protection cannot take place until water quality criteria developed specifically
for such ecosystems are implemented. These water quality criteria must be based on sound
scientific data. When appropriate criteria are developed, the States will be able to develop
appropriate water quality standards and effective treatment options.

Research must be conducted using full-scale models that replicate the arid environment.
Work should be performed in a location that typifies the arid west with respect to limited rainfall
and high evapo-transpiration rates. These conditions are important to facilitate control and
understanding of all factors in assessing pollutant impacts. The availability of infrastructure,
land, and a consistent effluent source are also important considerations, as is the availability of
research and analytical resources for scientists from other institutions across the West.

The unique ecosystems of the arid west are what we are trying to protect. In many
instances, these ecosystems have been created by effluent discharges and are dependent on the
presence of the effluent. The ecosystems here are so unique that water quality criteria
documents, not special use classifications, are needed. The objective is not to obtain less
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stringent water quality standards, but to develop regional criteria documents that are protective
of these ecosystems.

In this context, net environmental benefit means water quality criteria and standards that
protect the ecosystem already in place, so that the investment in wastewater treatment can
produce a tangible benefit to the ecosystem. This approach will not create Kestersons, but will
preserve the riparian valleys of the West.

Water rights and reclamation policies are complex and controversial issues in the West.
For EPA regional and national policy to be constructive, more dialogue and understanding are
needed.

Consideration should be given to the potential impacts on nonaquatic species and the
value of effluent ecosystems for wildlife and migratory birds. If water criteria documents
appropriate to the arid west are developed, other current or emerging Clean Water Act
requirements will be compatible with the potential changes resulting from the use of these
criteria.

The need for water quality criteria for regional ecosystems is a critical concern for water
and wastewater agencies nationwide. However, the impacts are currently most acute in the arid
west. Without water quality criteria based on sound science, high capital costs imposed on
treatment facilities will result in a "higher” quality of water that does nothing to benefit the arid
ecosystem--or worse, in the de-watering of desirable riparian habitats.

Criteria documents for the arid west would also assist EPA in implementing workable
approaches that are environmentally protective and scientifically defensible. More research and
resources should be devoted to the development of the data necessary to address this issue. Such
research should be done now rather than on an ad hoc basis.

The development of water quality criteria documents for the arid west offers no
guarantees for anyone; indeed, their establishment could very well result in more stringent water
quality standards. But whatever the outcome, criteria development specific to the environment
of the arid west will assure us and future generations that our unique ecosystems are protected
for those species and habitats that rely on ephemeral and effluent-dependent streams for survival.
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MORE TIME IS NEEDED TO APPROPRIATELY BALANCE WATER
QUALITY PROTECTION AND RECLAMATION

Mary Jane Forster

Board Member

California Regional Water Quality Control Board
San Diego, California

Section 303 of the Clean Water Act requires development of standards for toxic pollutants
by the States. Caution must be used in the development of these standards for water courses in
the arid West, where stream flows are low or non-existent for the majority of the year.
Inappropriate standards can result in unjustified costs to dischargers, impede vital water
reclamation projects, and actually impede implementation of programs that could improve water
quality. Our ongoing experience in the San Diego Region may, unfortunately, serve as an
example of the problems that occur when an effort is made to put standards in place
prematurely.

Water courses within the borders of the San Diego Regional Water Quality Control Board
(Regional Board) are similar to those throughout most of the Southwest, being historically
ephemeral in most areas. Dry season flows consist of a variety of "nuisance” waters that have
already been used at least once, including return irrigation flows, landscape and agricultural
irrigation runoff, swimming pool drainage, street and sidewalk wash-down water, and water
from car washing. Although recent data indicate these flows are of surprisingly good quality,
volumes are usually low and, as a result, support limited aquatic life.

Many of the water courses in the San Diego Region received discharges of wastewater
in the past, some as late as the mid-1970s. These discharges were at best disinfected secondary
effluent without chlorination. All were eventually terminated because of water quality problems.
The problems were exacerbated because of the generally low levels of treatment and the fact that
most of the streams in the San Diego Region terminate is landlocked coastal lagoons, which are
sensitive to nutrient and freshwater inputs and serve to concentrate pollutants during the dry
scasons. The Regional Board is particularly sensitive to the water quality issues involved with
discharges of wastewater to inland water courses because of this past experience.

In 1988, the Regional Board developed their "Live Stream” program. The concept is
simple. Natural water courses can be used to transport reclaimed water from point of production
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to point of use. Also, water courses can be used for the discharge of excess reclaimed water
during the wet season, thereby avoiding the need for costly and hard-to-site wet weather storage
facilities or pipelines to ocean outfalls. As a further payoff, the reclaimed water flows will
enhance aquatic habitat and improve and restore beneficial uses in the streams.

To implement the "Live Stream” program, the Board eavisioned a proactive role,
including making a number of specific changes to its adopted water quality control plan (Basin
Plan) to encourage dischargers to proceed. To avoid recurrence of the past problems, the Board
established conditions for regulatory approval of any projects including, but not limited to, the
following:

1. No changes in the water quality objectives of the Basin Plan for discharges
upstream of waters used for municipal water supplies.

2. Modifications to the water quality objectives of the Basin Plan for total dissolved
solids concentrations and concentrations of other mineral constituents to reflect
the concentrations of those constituents in the available water supply.

3. Wastewater treatment at all times to conform to all State Department of Health
Services’ Title 22 requirements for unrestricted body contact.

4, Modifications to the water quality objectives of the Basin Plan for nutrients
(nitrogen and phosphorous) to reflect existing concentrations coupled with best
practicable treatment of wastewater.

s. Management programs to cope with potential problems that may arise as a resuit
of Basin Plan changes.

Asamuiltofthenoud’sencoumgunent, planning began for a number of projects. One
of these, for the upper Santa Margarita River, has advanced almost to the point of
implementation. More on this project later.

Midway through implementation of the Board’s “Live Stream" program, the State Water
Resources Control Board (State Board) began development of the "California Inland Surface
Waters Plan” (Inland Surface Waters Plan), the State’s water quality control plan for the inland
surface waters of California. The primary purpose of the State Board’s effort was to develop
water quality standards for toxic pollutants to meet the requirements of section 303 of the
FRederal Clean Water Act.

As I am sure you are aware, California is a "Delegated” State under the Clean Water

Act. As a delegated State, California is responsible for establishing water quality standards for
the waters within its boundaries, subject to oversight by the U.S. Eavironmental Protection
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Agency (EPA). In adopting the Porter-Cologne Act, the enabling legislation for California’s
water quality programs, the Legislature, in Section 13300, found that a statewide program for
water quality control could be most effectively administered regionally, within a framework of
statewide coordination and policy. Thus the regional boards were rightfully given wide latitude
to make decisions impacting water quality within their respective regions.

You may not be aware of some fundamental conflicts between California’s water quality
planning process and that contained in the Clean Water Act. Clean Water Act section 303
indicates that standards are to protect public health or welfare, enhance the quality of water, and
serve the purposes of the Clean Water Act. The language in section 303 goes on to specify that
standards are to take into consideration their use and value for protection of public water
supplies; propagation of fish and wildlife; recreational, agricultural, industrial, and other
purposes; and navigation.

Section 13000 of the Porter-Cologne Act states the Legislative mandate that regulations
result in attaining the highest water quality reasonable, consldenng all demands on waters and
total values involved, beneficial and detrimental, ecopomic and social, tangible and intangible.

Section 13241 of the Porter-Cologne Act states the factors to be considered in establishing
water quality objectives. These factors are to include past, present and probable future
beneficial uses of the waters involved; environmental characteristics of the hydrologic unit
involved; water quality that could be mnam! achlcved wnth ooordmated control of all factors
affecting water quality in the area; economic ! - -
within the region. These factors are to be consndered by the State Board when adoptmg
statewide policy and by the regional boards when adopting water quality control plans or taking
other regulatory actions that impact waters within their respective regions.

During the development of the Inland Surface Waters Plan, the EPA applied considerable
pressure to have the so-called Gold Book standards for toxic pollutants adopted. These standards
are intended to apply to natural surface waters that have been minimally affected by man's
activities. There was considerable opposition to the blind adoption of these standards from many
segments of the regulated community and the "regulators” (the regional boards in this instance).
After considerable debate, the State Board adopted their Inland Surface Waters Plan, consistent
with the Porter-Cologne Act, and including provisions both protective of water quality and
consistent with beneficial water reclamation projects.

Specifically, the State Board established Category (a), a special category of surface
waters. Category (a) applies to water courses that are not naturally perennial and that support,
or will support by April 1997, aquatic habitat beneficial uses during the dry season as a result
of the discharge of reclaimed water. In those cases, the stringent water quality objectives for
toxic pollutants in the Inland Surface Waters Plan do not automatically apply as they do to other
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surface waters in the State. Instead, these water quality objectives will be considered as
“performance goals” for a 6-year period from the date of adoption of the Plan.

During this 6-year period, water quality investigations are to be performed and, where
appropriate, site-specific objectives are to be developed. Performance goals require the best
efforts of the dischargers to meet the objectives. As a result, dischargers to these bodies of
water would not be required to meet inappropriate waste discharge requirements during the
period in which truly appropriate, site-specific objectives are generated.

The designation of the water quality objectives for toxic pollutants as performance goals,
for discharges of reclaimed water to Category (a) water bodies, was one factor leading to EPA's
dmpprovnlofthelnlandSurfaceWmPhn Another was the inclusion of the so called due
diligence provisions for determining compliance with the water quality objectives for toxicity.
Under these provisions, dischargers exceeding effluent limits for acute or chronic toxicity are
required to perform toxicity reduction evaluations (TRES). Once the source of toxicity has been
identified, dischargers are required to take all reasonable steps necessary to reduce toxicity to
the required level. If these provisions are met, the discharger is considered to have implemented
the objectives for toxicity as required by the Inland Surface Waters Plan. The "due diligence”
provisions were strongly supported by the agencies promoting reclamation projects because of
the potentially chilling effect of fears of noncompliance for reasons beyond their control.

During their meeting on February 24, 1992, the Regional Board designated a number of
waier bodies, including the Santa Margarita River and its upper basin tributaries, Murrieta Creek
and Temecula Creek, as Category (a). In doing 3o, the Board concurred with the
recommendations of the proposed dischargers and designated the water quality objectives for all
of the toxic pollutants in the Inland Surface Waters Plan as inappropriate and candidates for site-
specific studies for these streams.

On May 18, 1992, at their regularly scheduled meeting, the Regional Board adopted
NPDES permits for the Bastern Municipal Water District and the Rancho California Water
District discharges of reclaimed water to the Santa Margarita River. Both of these permits
implemented the Inland Surface Waters Plan, including the designation of water quality
objectives as performance goals and inclusion of the "due diligence” provisions. They also
included river monitoring and management provisions in accord with the Regional Board's
previously established conditions for implementation of live stream programs. On May 15,
1992, the Regional Board received a letter from the EPA objecting to the permits for a variety
of reasons, including the inclusion of the aforementioned provisions of the Inland Surface Waters
Plan. The Regional Board will hold a hearing, to consider actions to take in light of the EPA
objections, on August 24, 1992. If, at the conclusion of the hearing, the Regional Board does
not modify the permits to satisfy the EPA objections, it is likely that EPA will assume
jurisdiction and issue the permits. The final chapter in this saga has yet to be written.
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Implementation of the Inland Streams Policy, together with the Regional Board’s Basin
Plan, will ensure protection of water quality in our region. Appropriate beneficial uses will be
clearly and specifically identified and protected. At the same time, allowances will be made for
generation of site-specific water quality objectives, which are not unnecessarily stringeat, when
appropriatc. However, the Regionai Board is concerned that rushing to impiement overiy
stringent water quality objectives, which may be inappropriate in many instances, will have a
chilling effect on vital water reclamation projects in the San Diego Region and throughout the
Southwest.
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ZERO DISCHARGE, ANTI-DEGRADATION, AND SOURCE
REDUCTION: REPLACING THE FAILED ASSIMILATIVE
CAPACITY MODEL WITH EFFECTIVE SURFACE WATER
QUALITY STANDARDS FOR THE 21st CENTURY AND BEYOND

Michael Gregory

Director
Arizona Toxics Information, Inc.
Bisbee, Arizona

The slides you saw a few minutes ago give a pretty good picture of what some of
Arizona’s ephemeral riparian areas look like, but what the slides don’t show are the "DON’T
EAT THE FISH" signs put up on the Gila River by the Fish and Wildlife Service and the State
Game & Fish Department 50 miles downstream of the Phoenix wastewater treatment plants.
And the slides don’t show the mostly low-income people fishing next to those signs, or people
catching turtles and frogs to eat, or people floating on those waters in inner tubes.

The Effluent Dependent Waters (EDW) problem is interesting in several ways; it is
representative of our continuing failure after years to achieve the primary goals of the Clean
Water Act. Obviously, if we had been serious about zero discharge, we wouldn’t have to be
concemned with EDWs now.

The degree of our failure is indicated by the EPA’s changing terminology. Where we
used to talk about effluent-dominated water, we're now supposed to talk, as indicated in Region
9’s guidance document, about effluent-dependent waters. There was some hope of correction
in the old term, but "effluent-dependent waters” indicates that the Agency apparently has given
up.

A great deal of what we've heard in the past few days indicates that the new Region 9
guidance is consistent with the Agency’s new nationwide policy, which rather than pointing the
way toward cleanup and preveation, toward maintenance and enhancement, would institutionalize
what many dischargers have come to think of as a right to pollute.

For example, in Arizona the Agency is routinely accepting discharge limits in NPDES
permits that are considerably lower than criteria levels. We've heard that 42 States now have
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their soxic standards approved by EPA, but I wonder how many of those States’ standards are
under appeal--as Arizona’s are-because (among other reasons) the Agency has allowed the State
to set toxics levels far below levels the Agency itself has identified as unprotective.

We obviously make a mockery of the process if we define progress simply as getting the
paperwork signed whea we do it by lowering our standards.

Instead of pushing the process upstream, forcing cleanup at the source, what we’ve been
hearing for the past few days indicates what seems to be an upper-level decision to accept
contamination as inevitable and to continue the hopeless business of trying to control pollution
at the end of the pipe and then spending millions of dollars assessing the damage.

This approach, by which our agencies spend most of their time doing Risk Assessment
and Risk Management, is simply wrongheaded. It begins by asking the wrong questions. We
are asking: How much can I discharge? How much contamination can I get away with?
Instead, we should be asking: How much exposure can we prevent?

In genenal, the public doesn’t care if the risk is one in a million or two in a million,
especially when we know that risk assessment is essentially a computer game that lets you come
up with any figures you want. What the public does want is for EPA to stop trying to figure
out how littie of a substance it takes to kill us and figure out how to prevent exposure, to
climinate unnecessary and avoidable risk.

We can go on forever assessing and prioritizing risks, and while that may be a good way
to keep a lot of consultants and lawyers employed, it does nothing to help those people like the
Native American nations in the Northwest we heard about yesterday. And it does nothing to
protect the people or fish and wildlife downstream from Phoenix, Tucson, and our other major
dischargers.

And it’s a notoriously ineffective way to address noncancer problems. Cancer, in fact,
may be the least of our worries. Of far more concem in the long run are transgenerational
mutations and potential synergistic effects, and all the millions we are spending on risk
assessment don’t get close to those issues.

Instead of policies that encourage us to pollute up to the level of our ignorance, which
is what quantitative risk assessment does, we should be actively applying what in other parts of
the world is called the Precautionary Principle. In the United States we generally translate this
as Pollution Prevention, a less satisfactory term since it is typically—especially, it seems, in the
Water Office--limited in practice to waste minimization and after-the-fact risk management. But
if we understand that what we really mean is source reduction, cutting down on toxics at the
front end of the system, banning those substances we really can control, and substituting benign
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processes, then it’s probably OK to call it Pollution Prevention. That term, at least, has the
benefit of already being in our regulatory lexicon--even if it is misused and underemployed.

As we’ve heard from several speakers during the conference, the preventive approach
is already being taken in the Great Lakes, and as we heard Dr. Foran and others say yesterday,
it is the operative principle behind the International Joint Commission (JC) strategy for
addressing the otherwise intractable pollution problems there. I strongly recommend that the
EPA take a more active role in the UC proceedings than they have. The IC model is far
superior to the one the Agency has been operating under.

If we’'re serious about clean water, and we should be, then we have to dump the
disproved theory of Assimilative Capacity and stop relying on end-of-the-pipe remedies.
Instead, we need to move into the 21st century with water quality standards based on prevention
and the polluter pays principle.

The EDW problem in the Southwest is a good example of the failure of the Assimilative
Capacity model and illustrates our need to push standards upstream to the source.

As you know, Assimilative Capacity is the belief that we can keep dumping our garbage
into the environment and the environment will clean it up. But however well that theory might
have worked when applied to biological toxins, when it comes to toxics, and especially to
persistent and bioaccumulative toxics, the model obviously doesn’t work and the policies based
on it are obviously bankrupt. As we know from bad examples like the Great Lakes, the New
River, the Columbia, Boston Harbor, global warming, and the ozone layer (to name a few),
allowing a little bit here and a little bit there adds up to a lot, and in effect, we're
nickel-and-diming ourselves to death.

We all live downstream--both in time and in space. As the Earth Summit has made us
aware in focusing attention on the global environment, sustainability requires that we respect the
rights of future generations to an environment in at least as good a shape as the one we’ve
inherited--and hopefully better. We simply can’t afford to continue the incremental loading of
toxics into our eanvironment--into our streams.

Affordability, of course, is of major concern, but in our focus on site-specific costs, we
tend to miss the bigger picture. In fact, one of the biggest problems we have in attaining the
goals of the Act is that we have allowed ourselves more and more to let cost rather than
environmental health drive the process--not only in setting permit limits, but (contrary to statute
and common sense) in our standards-setting process.

By and large, the environmental community recognizes that we can’t ignore costs, and
we're not generally opposed to the Use Attainability process, but if we’'re going to look at costs
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they have to be honest costs, and there has to be a full accounting including all costs and all
benefits. That’s not what we usually see.

In the case of the Phoenix WWTPs, for instance, when we first started talking about
toxics standards during the triennial review, we were told that upgrading the plants would cost
somewhere around $180-$200 million. A few months later, after the public had some chance
to examine the figures, the cities’ estimates dropped to about $140 million. A few months later,
after a little closer scrutiny, it turned out that most of those costs weren't really for toxics
controls, but were for upgrades that had been budgeted long ago to meet conventional pollutant
standards that had been in place for years. When we got right down to it, the real problem
wasn’t toxics at all and the upgrades turned out to cost 40 to 60 percent less than the original
estimates.

One of the nice things about living in Arizona is that you get pretty good at recognizing
scams. As it tums out, the State and EPA were being subjected by the municipalities to a kind
of environmental blackmail, which said that if you make us meet these standards then we'll just
keep all our water out of the streambed and dry up your precious riparian area. Unfortunately,
the State and Federal agencies caved in to this outrageous demand.

But in fact, the issue had little to do with toxics or water quality of any kind. The real
issue was water quantity and who was the highest bidder for the cities’ effluent. As was made
clear later when NEB negotiations over proposed wetland creation as an alternative treatment
broke down because the cities would not commit to keeping water in the stream, the
municipalities were planning to cut off the flow in any case, no matter what the standards, as
soon as the price of water got high enough for them to sell it for agriculture or golf courses or
whatever.

The ethics and legality of the cities’ plan to dry up some of the most important riparian
arcas in the State is an important issue, but it’s not generally a toxics issue.

I'm not saying that the municipalities are rich. It’s obvious that the new federalism of
Reaganomics put incredible burdens on local communities with little funding. But if we're going
to get into processes like Region 9's NEB, let’s be sure the costs are real.

Honest accounting is especially important in these times whea more and more people are
being subjected to jobs vs. eanvironment arguments—another form of the same blackmail. It's
not that there isn’t any money. There's plenty of money. There's trillions in the Pentagon’s
peacetime budget and we're spending billions on political saber-rattling in the Middle East. We
can spend millions on S&L bailouts and the likes of Michael Milliken and Ivan Boesky and my
friend Keating from Arizona, we can pay million dollar salaries to ballplayers and entertainers,
but we can’t afford clean water? Nonsense.
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The problem isn’t lack of money, but lack of political will, which is part of the phony
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loading a streambed with toxics?

Another interesting point that came up in our discussions of standards in Arizona was that
although the incremental loading of toxics apparently had not yet caused violation of aquifer

standards downstream from maior WWTPs. the downstream wells do show slsvated levale of
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toxics. There can be little doubt that if we keep it up, in time those wells will be contaminated
beyond standards. And what is the cost of ground water cieanup? The cost of providing ciean
drinking water? And what are the savings to be had from really implementing Pollution
Prevention?

Again, in ﬁgunng the costs of polluting or drymg up a stream, we typncally think of
aquatic organisms and wiidlife only as resources for humans to use. Our accounting is
unbearably anthropocentric. But animals and ecosystems have rights whether or not they are
of use to us. We have to have a bioceatric--not just an anthropocentric--accounting. And I don’t

mean inst the warm cuddlv creatures and the bricht ereen ecosvstems. We have to resnect the
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mtegnty of cold sllmy critters too, those that live below the surface of the streams, even when
the waier isn’t runmng And we have io rwogmze ibe iﬁ‘wmﬁﬁiicﬁﬁs of natural ecosystems,
which may not display the features that urban populations, especially eastern urban populations,
tend to value highly. In many western systems, year-round lush vegetation and high biotic
diversity are simply artificial, what one of my Forest Service supervisors used to call "natural

and park-like."

These questions point up another of the major problems with the way we do our
accounting. Traditional accounting calls such problems externalities and tends to discount them,
just as it discounts the future. But we live in a closed biosystem: There are no externalities and
we simply cannot continue to discount the future, to put the burden of costs on our grandchildren
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Instead, if we’re going to have standards that reaily maintain and enhance our waters into

the 21st century and beyond, we have to get serious about the original goals of the Clean Water
Act, drop the contradiction of assimilative capacity and incremental loading, and insist on zero

discharoe antideoradation and antihackelidino
ww-—bv, —-lu-valmv--, "RA TS “."ww&l
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We bave to protect ground water and wildlife and ecosystems, and we have to stop
making the taxpayer and the environment pay for cleaning up water that should be cleaned up
at the source by the polluters. We have to insist that maximum Pollution Prevention and
Pretreatment programs are in place before we cave in to environmental blackmail and phony
economic arguments in the name of Net Environmental Benefit. And as we’ve heard in the past
few days, it doesn’t matter how good our standards are if they’re not implemented. We have
to insist on implementation and that means we have to have effective enforcement--at the
Federal, State, and local community levels.

And we have to have funding at all levels to carry out the program.

And while we have to make it clear that zero discharge of pollutants and contaminants
is one basic standard, that does pot mean zero discharge of water. Maintaining minimum flow,
keeping water in the stream, is a water quality requirement. Whether we call it physical,
chemical, or biological, it’s obvious that the quality of a stream is ruined if you take the water
out. The requirement to maintain flow is, I think, very clear in the Act, and if it’s not, I assure
you the environmental community will be working to make it clear during reauthorization.
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ECOLOGICAL RISK ASSESSMENT COMMENTS

Mary Ellen Harris
Regulators Compliance Division
Eastern Municipal Water District
San Jacinto, California

Ecological risk assessment for the water quality program should in no way, shape, or
form resemble that developed for the Superfund program. There are several reasons for this.
First of all, the division of areas in Superfund sites for study has little to do with natural
divisions of these sites, such as habitats or ecosystems. Sites are divided into Operable Units,
perhaps based on types of facilities such as landfills or storage tanks. Sites have to be redivided
to conduct ecological studies. Often Operable Units are studied by completely different
contractors using different methods. Coordination is not often achieved.

Second, the organisms selected for study are not the most important or representative
species. Rather, species for which there is the most toxicological and physiological information
are chosen. A "big worm" might be selected (usually by an engineer and not a biologist) over
a "little worm," although the "big worm" is a completely different organism and not relevant
to the ecosystem being studied.

Third, ecological risk assessments, if carried out completely according to the Superfund
guidance, are very complicated and expensive studies. The money is available in the Superfund
program for studies at the sites that require multiple models and risk calculations for several
different chemical compounds and species. Dischargers or regional management agencies for
water projects cannot afford these kinds of assessments.

My recommendations for development of ecological risk assessment, therefore, are as
follows: (1) before developing guidance, EPA should put money into getting a lot more
physiological/toxicological information on a variety of species that are "out there” in the
environment; and (2) ecological risk assessments should not even be considered at a "point
source” or "water project” level; they should be done at a waterbody or watershed level such
that several agencies or groups can coordinate methods and results, and contribute to funding.
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Two panel participants responded to my comments. Dr. Spyros Pavlou said that he felt
the Rocky Mountain Arsenal studies were coordinated and used representative species. He
agreed that the studies for this Superfund site were very sophisticated and expensive, well
beyond what even a smaller Superfund site would require. Joshua Lipton said that the panelists
had discussed funding options earlier that day and that these included the following: have the
Office of Water fund it all, have municipalities or groups thinking about site-specific objectives
pay for assessments, have the States pay. or have industries pay . . . or win in Vegas.
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REGION 9

75 HAWTHORNE ST
SAN FRANCISCO, CA 94105

MARION HERRINGTON

Pol -1 4 -1 . VS IR -1 B ~Toaec w3 alaalV - TE L\ 7]

UENERAL CLEA I RIU CUMIEAINT

3135 EASTON TURNPIKE W7B

S a T T ™

Fon Aranae
FAIRIICLLU, Ul VoW1
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WATER QUALITY PROGRAM

P.O. BOX 47600, MAIL STOP PV-11
OLYMPIA, WA 98504-7600

CRAIG HIGGASON

US. EPA

REGION 4

345 COURTLAND ST, NE
ATLANTA, GA 30365

DAWN HILDRETH

CITY OF PORTLAND

BUREAU OF ENVIRONMENTAL SERVICES
1120 SW 5STH AVE, ROOM 400

PORTLAND, OR 97204-1972

PATRICIA HILL

AMERICAN PAPER INSTITUTE

1250 CONNECTICUT AVE, NW, SUITE 210
WASHINGTON, DC 20036

STEWART HOLM
GEORGIA-PACIFIC CORPORATION
SCIENCE POLICY

1875 1 ST, NW, SUITE 775
WASHINGTON, DC 20036

RICHARD HOPPERS
US. EPA

REGION 6, WATER QUALITY BRANCH
1401 ROSS AVE

DALLAS, TX 75201

EVAN HORNIG

US. EPA

REGION 6

1445 ROSS AVE, MS GE-SA

DALLAS, TX 75202

A SHmn @ e w2 T

ADE NMNMURIESIAD

MONTANA DEPT HEALTH/ENVIRONMENTAL

Vot =1 ST =]

SCIENCE
WATER QUALITY BUREAU

ANSAI I ATLIEIE B AR FEY BTN

CUUDIWELL DUILDILNG

HELENA, MT 59620



CLYDE HOUSEKNECHT
US. EPA
HEADQUARTERS

401 M ST, SW (WH-585)
WASHINGTON, DC 20460

GEORGE HOWLETT, JR.

MENOMINEE INDIAN TRIBE OF WISCONSIN
P.O. BOX 680, FORESTRY CENTER
KESHENA, WI 54135

DUANE HUMBLE

METRO WASTEWATER RECLAMATION
DISTRICT

6450 YORK ST

DENVER, CO 80229

WILL HUMBLE

ARIZONA DEPT OF HEALTH SERVICES
3008 NORTH 3RD ST

PHOENIX, AZ 85012

PAMELA HURT

US. EPA
HEADQUARTERS

401 M ST, SW
WASHINGTON, DC 20460

JOHN JACKSON

UNIFIED SEWERAGE AGENCY
155 NORTH FIRST AVE, SUITE 270
HILLSBORO, OR 97124

SUSAN JACKSON

US. EPA

HQ, HEALTH/ECOLOGICAL CRITERIA DIV
401 M ST, SW

WASHINGTON, DC 20460

KENT JOHNSON

MwWCC

WATER QUALITY DIVISION
230 EAST STH ST

ST. PAUL, MN 55101

A-11
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SCOTT JOHNSON

CITY OF LOS ANGELES
12000 VISTA DEL MAR
PLAYA DEL REY, CA 90293

DAVID JONES

SAN FRANCISCO DEPT OF PUBLIC WORKS
1680 MISSION ST, 4TH FLOOR

SAN FRANCISCO, CA 94103

CHARLES KANETSKY
US. EPA

REGION 3

841 CHESTNUT BLDG
PHILADELPHIA, PA 19107

TIM KASTEN
US. EPA
HQ, OFFICE OF SCIENCE/TECHNOLOGY

401 M ST, SW (WH-585)
WASHINGTON, DC 20460

KENNETH KAUFFMAN

OREGON HEALTH DIVISION
ENVIRONMENTAL SERVICES AND
CONSULTATION

800 NE OREGON ST, #21, SUITE 608
PORTLAND, OR 97232-2109

JOHN KENNEDY

GREEN BAY METRO SEWERAGE DISTRICT
P.O. BOX 19015

GREEN BAY, WI 54307-9015

BERNARD KERSEY

CITY OF SAN BERNARDINO MUNICIPAL
WATER DEPT

300 NORTH D ST, P.O. BOX 710

SAN BERNARDINO, CA 92402

ANDREA KIESERMAN
US. EPA

REGION 3

841 CHESTNUT ST (3WM10)
PHILADELPHIA, PA 19107



ATTENDEES LIST

WARREN KIMBALL

MASSACHUSETTS WATER POLLUTION
CONTROL

1 WINTER ST, 8TH FLOOR

BOSTON, MA 02108

RUSSELL KINERSON
US. EPA

HQ, OW/OST/SASD/EAB
401 M ST, SW
WASHINGTON, DC 20460

KARL KLINGENSPOR

HOOPA VALLEY TRIBAL COUNCIL
TRIBAL PLANNING DEPARTMENT
P.O. BOX 503

HOOPA, CA 95546

GREGORY KNAPP
ASARCO INC.

3422 SOUTH 700 WEST
SALT LAKE CITY, UT 84119

GERALD KRAUS

JAMES RIVER CORPORATION
1915 MARATHON AVE
NEENAH, WI 54956

CATHERINE KUHLMAN
US. EPA

REGION 9

75 HAWTHORNE ST

SAN FRANCISCO, CA 94105

RICHARD KUHLMAN

US. EPA

OFFICE WASTEWATER ENFORCEMENT
COMPLIANCE

401 M ST, SW (WH-547)

WASHINGTON, DC 20460

ARNOLD KUZMACK

US. EPA

HQ, OFFICE OF SCIENCE/TECHNOLOGY
401 M ST, SW (WH-551)

WASHINGTON, DC 20460

MARCIA LAGERLOEF
US. EPA

REGION 10

1200 6TH AVE, (WD-139)
SEATTLE, WA 98101

GERALD LAVECK
US. EPA
HQ, WATERSHED MODELING SECTION

401 M ST, SW (WH-585)
WASHINGTON, DC 20460

NORMAN LE BLANC

HAMPTON ROADS SANITATION DISTRICT
P.O. BOX 5000

VIRGINIA BEACH, VA 23455

FORREST LEAF

CENTRAL COLORADO WATER
CONSERVANCY

DISTRICT

3209 WEST 28TH ST

GREELEY, CO 80027

MARTIN LEBO

UNIVERSITY OF CALIFORNIA

PYRAMID LAKE WATER QUALITY PROJECT
DIVISION OF ENVIRONMENTAL STUDIES
DAVIS, CA 95616

FREDERICK LEUTNER
US. EPA
HQ, STANDARDS/APPL SCIENCE DIV

401 M ST, SW (WH-585)
WASHINGTON, DC 20460

MICHAEL LEWIS

US. EPA

SABINE ISLAND

GULF BREEZE, FL 32561

LEE LIEBENSTEIN

WISCONSIN DEPT OF NATURAL RESOURCES
WATER QUALITY MONITORING UNIT

P.O. BOX 7921, 101 SOUTH WEBSTER
MADISON, WI 53707



HOWARD LIENERT
INTERNATIONAL PAPER COMPANY

6400 POPLAR AVE, TOWER 11, FIFTH FLOOR
MEMPHIS, TN 38119

avammeYas = ==wly - aas

KEITH LINN

NE OHIO SEWER DISTRICT
4747 EAST 49TH ST

CUYAHOGA HEIGHTS, OH 44125

MARTIN LIPSCHULTZ

CITY OF LAS VEGAS

6005 VEGAS VALLEY DRIVE
LAS VEGAS, NV 89122

JOSHUA LIPTON
ROG/HAGLER, BAILLY
1881 NINTH ST
BOULDER, CO 80302

FELIX LOCICERO

US. EPA

REGION 2, TECHNICAL EVALUATION SECT
26 FEDERAL PLAZA

NEW YORK, NY 10278

LINCOLN LOEHR

HELLER, EHRMAN, WHITE & MCAULIFFE
6100 COLUMBIA CENTER, 701 FIFTH AVE
SEATTLE, WA 98104-7098

CHARLES LOGUE

CITY OF JACKSONVILLE
DEPT OF PUBLIC UTILITIES
2221 BUCKMAN ST
JACKSONVILLE, FL 32206

RUBY LOSH-WARE
MILLE LACS RESERVATION
NATURAL RESOURCES-BIOLOGICAL

P.O. BOX 194, H 67

ONAMIA, MN

ABRAHAM LOUDERMILK, JR.
TENNESSEE VALLEY AUTHORITY
ENVIRONMENTAL COMPLIANCE DEPT

400 WEST SUMMIT HAILL UK, W1 3D-N

KNOXVILLE, TX 37902

HCR

qb

w

JAMES LUEY
US. EPA

REGION 8
999 1STH STREET, SUITE 500

SUZANNE LUSSIER

US. EPA

ENVIRONMENTAL RESEARCH LABORATORY
27 TARZWELL DRIVE

NARRAGANSETT, RI 02882

MARY KAY LYNCH

US. EPA

REGION 4, WATER MANAGEMENT DIV
345 COURTLAND ST

ATLANTA, GA 30365

EVELYN MAC KNIGHT
US. EPA

REGION 3

841 CHESTNUT ST
PHILADELPHIA, PA 19107

CHARLIE MAC PHERSON
TETRA TECH

10306 EATON PL, #340
FAIRFAX, VA 22030

LUCIA MACHADO

AZ DEPARTMENT OF ENVIRONMENTAL
QUALITY

3033 NORTH CENTRAL AVENUE, 3RD FLOOR
PHOENIX, AZ 85012

FORT BELKNAP [NDIAN COMMUNITY
RK i, P.O. B
HARLEM, MT 59526



ATTENDEES LIST

SUZANNE MARCY

US. EPA

HQ, OFFICE OF SCIENCE/TECHNOLOGY
401 M ST, SW (WH-58S)

WASHINGTON, DC 20460

SALLY MARQUIS

US. EPA

REGION 10

1200 6TH AVE, (WD-13)
SEATTLE, WA 98101

BURTON MARSHALL
VIRGINIA POWER
WATER QUALITY

5000 DOMINION BLVD
GLEN ALLEN, VA 23080

WENDELL MC CURRY

NV DIVISION OF ENVIRONMENTAL
PROTECTION

333 WEST NYE LANE

CARSON CITY, NV 89710

CHERYL MC GOVERN

US. EPA

REGION 9

7S HAWTHORNE ST (W-3-1)
SAN FRANCISCO, CA 94105

GREG MC MURRAY

OREGON DEPT OF ENVIRONMENTAL
QUALITY

WATER QUALITY DIVISION

811 SW SIXTH AVE

PORTLAND, OR 97204

WILLIAM MELVILLE

US. EPA

REGION §

71 WEST JACKSON, WQSs-16J
CHICAGO, 1L 60604

A-14

MICHAEL MENGE

STATE OF ALASKA

DIV OF ENVIRON QUALITY, DEPT OF
ENVIRONMENTAL CONSERVATION
410 WILLOUGHBY AVE, SUITE 105
JUNEAU, AK 99801-1795

JOSEPH MESTER

KANSAS DEPT OF HEALTH AND
ENVIRONMENT

FORBES FIELD

TOPEKA, KS 66620

RICHARD MEYERHOFF

AZ DEPARTMENT OF ENVIRONMENTAL
QUALITY

3033 NORTH CENTRAL AVENUE, 3RD FLOOR
PHOENIX, AZ 85012

GILLIAN MITTELSTAEDT

TULALIP TRIBES OF WASHINGTON
6700 TOTEM BEACH ROAD
MARYSVILLE, WA 98271

DAVID MOON

US. EPA

REGION 8

999 18TH STREET, SUITE 500 (8SWM-SP)
DENVER, CO 80202-2405

DARLA MORGAN
SHOSHONE-BANNOCK TRIBES
P.O. BOX 306

FORT HALL, ID 83203

PATT] MORRIS

US. EPA

HEADQUARTERS, SASD

401 M STREET, SW (WH-585)
WASHINGTON, DC 20460

JOHN MOUSSEAU
OGLALA SIOUX TRIBE
P.O. BOX 320

PINE RIDGE, SD 5770



JUAN MUNIZ

CITY OF PORTLAND

5001 NORTH COLUMBIA BLVD
PORTLAND, OR 97203

BRYAN MUNSON

ARIZONA DEPT OF ENVIRONMENTAL
QUALITY

OFFICE OF WATER QUALITY

3033 NORTH CENTRAL, 3RD FLOOR
PHOENIX, AZ 85012

DAVID NAGAMINE

CITY AND COUNTY OF HONOLULU
DIVISION OF WASTEWATER MANAGEMENT
650 SOUTH KING ST

HONOLULU, HI 96813

MADONNA NARVAEZ

US. EPA

REGION 9

75 HAWTHORNE ST

SAN FRANCISCO, CA 94105

ARLEEN NAVARRET

SAN FRANCISCO BUREAU/WATER
POLLUTION CONTROL

750 PHELPS ST

SAN FRANCISCO, CA %4124

DAVID NELSON
US. EPA

CERT

1999 BROADWAY
DENVER, CO 80202

GEORGE NESERKE
COORS BREWING CO
BC110

GOLDEN, CO 80401

INA NEZ PERCE

FORT BELKNAP TRIBE
WATER QUALITY PROGRAM
RR #1, P.O. BOX 66

HARLEM, MT 59526

WATER QUALITY STANDARDS FOR THE 21st CENTURY
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CHERYL NIEMI

WASHINGTON DEPT OF ECOLOGY
PRUDENTIAL BLDG, LACOY
OLYMPIA, WA 98504

TERESA NORBERG-KING

US. EPA

ENVIRONMENTAL RESEARCH LABORATORY
6201 CONGDON BLVD

DULUTH, MN 55804

ARACELI OAKES

DYNAMAC CORPORATION

2275 RESEARCTH BLVD, SUITE 500
ROCKVILLE, MD 20850-3268

EDWARD OHANIAN

US. EPA

HUMAN RISK ASSESSMENT BRANCH
401 M ST, SW

WASHINGTON, DC 20460

MELVIN OLESON

THE BOEING COMPANY
P.O. BOX 3707, MS 7E-ER
SEATTLE, WA 98124-2207

BOB OVERLY

JAMES RIVER CORP

500 DAY ST, P.O. BOX 23790
GREEN BAY, WI 54305-3790

CHERYL OVERSTREET
US. EPA

REGION 6

1445 ROSS AVENUE (6W-QT)
DALLAS, TX 752022733

PATRICK PADIA

COUNCIL OF ENERGY RESOURCE TRIBES
1999 BROADWAY, SUITE 2600

DENVER, CO 80202

WILLIAM PAINTER
US. EPA

HQ, OFFICE POLICY ANALYSES, OPA, OPPE
401 M ST, SW (PM-221)

WASHINGTON, DC 20460



7800 SHOAL CREEK DR, SUITE 22 W
AUSTIN, TX 78757

KYLE PALMER

AZ DEPARTMENT OF ENVIRONMENTAL
QUALITY

3033 NORTH CENTRAL AVENUE, 3RD FLOOR
PHOENIX, AZ 85012

ADRIAN PALOMINO

US. EPA

REGION 9

75 HAWTHORNE ST W-3-1
SAN FRANCISCO, CA 94105

LEWIS PAUL

NEZ PERCE TRIBE
WATER RESOURCES
P.O. BOX 365
LAPWAI, ID 83540

SPYROS PAVLOU

EBASCO ENVIRONMENTAL

RISK ASSESSMENT /RISK MANAGEMENT
PROGRAMS

10900 NE 8TH ST

BELLEVUE, WA 98004-4405

STEVEN PAWLOWSKI

AZ DEPT OF ENVIRONMENTAL QUALITY
3033 NORTH CENTRAL AVE

PHOENIX, AZ 85012

DAVID PEELER

WA DEPT OF ECOLOGY

BASIN PLANNING AND STANDARDS
P.O. BOX 47600

OLYMPIA, WA 98504-7600

BILL PELTIER

US. EPA

REGION 4

COLLEGE STATION RD
ATHENS, GA 30605

A-16

JAMES PENDERGAST

US. EPA

HQ, OWEC, WQ & INDUSTRIAL PERMITS
BRANCH

401 M ST, SW

WASHINGTON, DC 20460

PAT PERGOLA

US. EPA

REGION 2

26 FEDERAL PLAZA (2WM)
NEW YORK, NY 10278

NANCY PERRY
US. EPA
HQ, OFFICE OF SCIENCE/TECHNOLOGY

401 M ST, (WH-585)
WASHINGTON, DC 20460

SAM PETROCELLI

DYNAMAC CORPORATION

2275 RESEARCH BLVD, SUITE 500
ROCKVILLE, MD 20850-3268

DAVID PFEIFER

US. EPA

REGION 5

77 WEST JACKSON, WQSs-16J
CHICAGO, IL 60604

QUANG PHAM

OKLAHOMA STATE DEPARTMENT OF
HEALTH

WATER QUALITY SERVICE-0207

1000 NE 10TH STREET

OKLAHOMA CITY, OK 73117-1299

DALE PHENICIE

GEORGIA-PACIFIC CORPORATION
ENVIRONMENTAL REGULATORY AFFAIRS
133 PEACHTREE ST, NE

ATLANTA, GA 30303

KEITH PHILLIPS

WASHINGTON DEPARTMENT OF ECOLOGY
SEDIMENT MANAGEMENT UNIT

P.O. BOX 4703

OLYMPIA, WA 98504-7003



DANIEL PICARD
NEZ PERCE TRIBE
P.O. BOX 365
LAPWAL ID 83540

MARK PIFHER

ANDERSON, JOHNSON AND GIANUNZIO
104 SOUTH CASCADE AVE, SUITE 204
COLORADO SPRINGS, CO 80903

MARJORIE PITTS

US. EPA
HEADQUARTERS

401 M ST, SW
WASHINGTON, DC 20460

DAVID PIVETTI

HDR ENGINEERING

5175 HILLSDALE CIRCLE

EL DORADO HILLS, CA 95672

MICHELLE FLA

CITY OF SAN FRANCISCO/DEPT PUBLIC

wrNanwve
WURN

SAN FRANCISCO CLEAN WATER PROGRAM

OTTV NP CAM DD AMMICIYY
Wil 3 WU GNUY IRRNAIYOVIOWAY

SAN FRANCISCO, CA 94103

JAMES PLETL

HAMDPTON DOADS SANTTATION

SBAFRMVEE ANSIY NI RAAIT JSIAMNEASRAA

1436 AIR RAIL AVE

VIRGINIA BEACH. VA <
VIRGINIA BEACH, VA 22455
RONALD POLTAK

NEW ENGLAND INTERSTATE

WATER POLLUTION CONTROL COMMISSION
85 MERRIMAC STREET

BOSTON, MA 02114

US. EPA

HEADQUARTERS, OW/IO

401 M ST, SW (WH-556)

WASHINGTON, DC 20460

WATER QUALITY STANDARDS FOR THE 21st CENTURY
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MARTHA PROTHRO

US. EPA

HEADQUARTERS, OFFICE OF WATER
401 M ST, SW (WH-556)

WASHINGTON, DC 20460

JERRY RAISCH
VRANESH AND RA
P.O. BOX 871

BOULDER, CO 80306

——

MICHAEL REICHERT

IFPALI MILICINAL ND WA TIID
VI MIVIOIVIYN UL Wi

DIVISION-ENVIRONMENTAL STUDIES, UC
DAVIS
DAVIS, CA 95616

DALE RISLING

HOOPA VALLEY TRIBAL COUNCIL
P.O. BOX 503

HOOPA, CA 95546



ATTENDEES LIST

BARRY ROYALS

MISSISSIPP1 DEPT ENVIRONMENTAL QUALITY

P.O. BOX 10385
JACKSON, MS 39289-0385

PETER RUFFIER

CITY OF EUGENE

METROPOLITAN SEWERAGE DISTRICT
410 RIVER AVE

EUGENE, OR 97404

CARL RUTZ

ALYESKA PIPELINE SERVICE CO
1835 SOUTH BRAGAN ST, MS 538
ANCHORAGE, AK 99512

ANNE RYAN

US. EPA

HQ, OFFICE OF GENERAL COUNSEL
401 M ST, SW

WASHINGTON, DC 20460

DAVID SABOCK

401 M ST, SW (WH-585)
WASHINGTON, DC 20460

CHARLIE SANCHEZ, JR.

BT O TERATE A LWTL SRFER Tuw W @ SR v

U.S. FiISH AND WILDLIFE SERVICE
DIVISION OF ENVIRONMENTAL

WIFEY A B ATAT A b TN

Pava
CUNIAMIINAINILIYD

P.O. BOX 1306

ATl DEIMNE D AT I

nmas nn
MALDUJUVLERYV NV 0711

BABDEPEDBINL /HDNBBRN OALA NS
RUDERIA (RUDDI) ONA YA

ASSN OF STATE AND INTERSTATE WATER

DM PFRINRA ANAPTFDMNT A NLINMAIIONTD ATNDBO
1] Uu'll ABVIN LUVINVIRNVL AVMNMLHUMWIRNALURYD

750 FIRST ST, NE, #910

A-18

WILLIAM SCHATZ

NORTHEAST OHIO REGIONAL SEWER
DISTRICT

3826 EUCLID AVENUE

CLEVELAND, OH #4115

PAUL SCHEIDIG

NEVADA MINING ASSOCIATION

RESOURCE AND ENVIRONMENTAL AFFAIRS
5250 SOUTH VIRGINIA ST, SUITE 220

RENO, NV 89502

WAYNE SCHMIDT

NATIONAL WILDLIFE FEDERATION
GREAT LAKES NATIONAL RESOURCE
CENTER

802 MONROE STREET

ANN ARBOR, Ml 48103

DONALD SCHREGARDUS

OHIO EPA

P.O. BOX 1049, 1800 WATERMARK DRIVE
COLUMBUS, OH 43246-0149

DUANE SCHUETTPELZ
WI DEPT OF NATURAL RESOURCES
P.O. BOX 7921

MADISON, Wi 53707

HAKRKY § ARIAN
US. EPA

REGION 9

75 HAWTHORNE ST

QALY TN A AVSVEAIIL SUA Naans

SAN FRANUIDXLU, VA 910D

/A E IR £

MISSISSIPPI OFFICE OF POLLUTION CONTROL

P.0. BOX 10385

JACKSON, MS 39289-0385

ROBERT SHANKS

APTVwY T T al
SACRAMENTO REG COUNTY SANITATION

DISTRICT

YV 1 ANDY
m‘nnr\elt\n. B

SACRAMENTO, CA 95827



LARRY SHEPARD

US. EPA

REGION 7

726 MINNESOTA AVE
KANSAS CITY, KS 66101

LESLIE SHOEMAKER

TETRA TECH

10306 EATON PLACE, SUITE 340
FAIRFAX, VA 22030

SHON SIMPSON

OKLAHOMA WATER RESOURCES BOARD
600 NORTH HARVEY, P.O. BOX 150
OKLAHOMA CITY, OK 731010150

TIMOTHY SINNOTT

NY DEPT OF ENVIRONMENTAL
CONSERVATION

50 WOLF ROAD

ALBANY, NY 12233-4756

JON SJOBERG

NEVADA DEPARTMENT OF WILDLIFE
4747 VEGAS DRIVE

LAS VEGAS, NV 89108

DEBBIE SMITH

CA REGIONAL WATER QUALITY CONTROL
BOARD

LOS ANGELES REGION

101 CENTRE PLAZA DRIVE

MONTEREY PARK, CA 91754-2156

IVAN SMITH

TOINNTO APACHE TRIBE

#19 TONTO APACHE RESERVATION
PAISON, AZ 85541

KATHRYN SMITH

US. EPA

HQ, OWEC, ENFORCEMENT DIVISION
401 M ST, SW

WASHINGTON, DC 20460

WATER QUALITY STANDARDS FOR THE 21st CENTURY
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LYLE SMITH

CHEYENNE RIVER SIOUX TECHNICIAN
WATER QUALITY PROGRAM

P.O. BOX 73

LANTRY, SD 57636

STEPHEN SMITH

MINNESOTA CHIPPEWA TRIBE
P.O. BOX 217, 1ST AND SPRUCE
CASS LAKE, MN 56633

DAVID SNYDER

LA.CS.D.

1955 WORKMAN MILL ROAD
WHITTIER, CA 90607

ELIZABETH SOUTHERLAND
US. EPA

HEADQUARTERS

401 M ST, SW
WASHINGTON, DC 20460

THOMAS SPALDING

METROPOLITAN SEWER DISTRICT
LOUISVILLE AND JEFFERSON COUNTY
1825 SOUTH SEVENTH STREET
LOUISVILLE, KY 40208-1603

ROBERT SPEHAR

US. EPA

ENVIRONMENTAL RESEARCH LAB
6201 CONGDON BLVD

DULUTH, MN 55804

ALLAN STOKES

IOWA DEPT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION DIVISION
900 EAST GRAND AVE

DES MOINES, 1A 50319

BOB SULLIVAN

LAS VEGAS VALLEY WATER DISTRICT
3700 WEST CHARLESTON BLVD

LAS VEGAS, NV 89153



ATTENDEES LIST

TOM SWAN
RENO-SPARKS WWTF
8500 CLEAN WATER WAY
RENO, NV 89502

THOMAS SWIHART

FLORIDA DEPT OF ENVIRONMENTAL
REGULATION

2600 BLAIR STONE RD

TALLAHASSEE, FL 32399-2400

DAVID TAGUE

NEW MEXICO ENVIRONMENT DEPARTMENT
SURFACE WATER QUALITY BUREAU

1190 ST. FRANCIS DRIVE, P.O. BOX 26110

SANTA FE, NM 87502

DON TANG

US. EPA

HEADQUARTERS, ORD/OEETD
401 M ST, SW

WASHINGTON, DC 20460

DENICE TAYLOR

METRO

821 SECOND AVE (MS 81)
SEATTLE, WA 98104

LYDIA TAYLOR

OREGON DEPT CF ENVIRONMENTAL
QUALITY

WATER QUALITY DIVISION

811 SW 6TH AVENUE

PORTLAND, OR 97204

STEVE TEDDER

NC DEPT OF ENVIRONMENTAL
MANAGEMENT

WATER QUALITY SECTION

512 NORTH SALISBURY ST
RALEIGH, NC 27604

BARBARA TELLMAN
UNIVERSITY OF ARIZONA
WATER RESOURCES CENTER
350 NORTH CAMPBELL AVE
TUCSON, AZ 85721
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NELSON THOMAS

US. EPA

ENVIRONMENTAL RESEARCH LAB-DULUTH
6201 CONGDON BLVD

DULUTH, MN 55804

STEVEN THOMPSON

OKLAHOMA DEPT OF POLLUTION CONTROL
P.O. BOX 53504

OKLAHOMA CITY, OK 73152

GREGOKRY THORPE

NC DIVISION OF ENVIRONMENTAL
MANAGEMENT

WATER QUALITY SECTION

512 NORTH SALISBURY ST
RALEIGH, NC 27604

RUDOLPH THUT

WEYERHAEUSER CO
TECHNOLOGY CENTER

32901 WEYERHAEUSER WAY SOUTH
FEDERAL WAY, WA 98003

ERICK TOKAR

ITT RAYONIER INCORPORATED, RESEARCH
CENTER

409 EAST HARVARD

SHELTON, WA 98584

HEATHER TRIM

CA REGIONAL WQ CONTROL BOARD
LA REGION

2204 22ND ST

SANTA MONICA, CA 90405

REBECCA TUDEN

US. EPA

REGION 9

75 HAWTHORNE ST

SAN FRANCISCO, CA 94105

STEPHEN TWIDWELL

TEXAS WATER COMMISSION
1700 NORTH CONGRESS
AUSTIN, TX 78711



GARY ULLINSKEY
CITY OF PHOENIX
3319 WEST EARLL DR
PHOENIX, AZ 85017

WILLARD UNDER BAGGAGE

OGLALA SIOUX TRIBE

WATER POLLUTION CONTRL-WATER
RESOURCE DEPARTMENT

P.O. BOX 883

PINE RIDGE, SD 5770

DEBORAH VERRELLI

US. EPA

ALASKA OPERATIONS OFFICE
410 WILLOUGHBY AVE, SUITE 100
JUNEAU, AK 99801

A. WADE VITALIS
OGLALA SIOUX TRIBE
WATER RESOURCE DEPT
P.O. BOX 883

PINE RIDGE, SD S770

DALE VODEHNAL

US. EPA

REGION 8

999 18TH ST, SUITE 500
DENVER, CO 80202-2405

CHING VOLP?P

NJ DEPT OF ENVIRON PROTECTION AND
ENERGY

401 EAST STATE ST

TRENTON, NJ 08625

MICHELE VUOTTO

DYNAMAC CORPORATION
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NATIONAL MEETING EVALUATION SUMMARY

Sixty-two evaluation forms were received. The meeting received an average score of 7.5 on
a scale of 1 to 10. The majority of attendees felt the objectives were clearly stated (47), and
all but one felt the objectives were completely or partially met. The top three sessions listed
as very useful were Independent Applicability, Biological Measures, and Effluent Dependent
Streams, respectively.

1. EPA RISK-BASED APPROACH/SOUND SCIENCE

Comments: _
EPA needs to pay I Very Useful Useful Adequate Inadequate
more attention to this I 12 30 14 1

policy throughout its
organization. Both
are necessary to
establish and maintain program credibility.

What is "sound science?" Is EPA really committed to such science? I don’t remember these
issues being addressed.

Need to quit having substitutes give speeches.
Probably best possible approach to absence of main speaker.
Not adequate, did not contain any practical information or potential methods.

Although perhaps unavoidable, message in LaJuana’s absence not very positive (and strong to
some!)

Graphics and some "broad perspective” descriptions by Bill Diamond very relevant and
helpful.

I'm disappointed that this was omitted.

Too general, but good as introduction.
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2. LIFE AFTER TOXICS

Comments:

Not too much in the y

way of "what H Very Useful Useful Adequate Inadequate H
direction now?" I 13 33 12 1 H

Regional flexibility is
essential to obtain "buy in" to nonpoint source program and to move to more stringent
standards affecting point source dischargers.

Toxics are not solved, major reexamination of the science and applicability are required.

With 1/3 of the States and territories not adopting, it is clear that a national initiatives range
of values for varying conditions is necessary to achieve a firm basis to regulate toxics.

3. BIOLOGICAL MEASURES

Comments:
Valuable and useful Very Useful |  Useful Adequate | Inadequate_|
tool; however, I 26 23 7 I

variability problem
requires caution and
discretionary judgment
when applied to compliance and enforcement activities.

Major emphasis on sewage systems and point source. Need more on NPS from agriculture
sources. This is a very important area, but after attending several EPA WQ workshops, I
have yet to see this area appropriately addressed.

The competing uses, especially in the West, must be resolved addressed at the National
policy level. The WQ Criteria contain an eastern bias.

Harper speech was "slow.”
Did not meet the stated purpose or include any detail on success.

Overall session well presented, well run. Forest Service presentation seemed too elementary
(but acknowledged), and too "party-line” regarding enforceable standards issues.

More time and speakers should have been allowed.



Like it or not engineers, this the "wave” of the standards future!

Needed more specific description of biological measures to be considered.

4. CSOS/WET WEATHER
Comments:

Good presentations.

Very Useful Useful Adequate

Not clear of EPA’s 4 7 3
position or where
Congress may be
headed.

Need more discussion on CSO control programs that have been or are being built. Less on
CSO projects still in the early planning phase. San Francisco’s presentation was excellent.

Focused only on technology-based approaches to CSO. Did not address relevancy of WQC
to CSOs or wet events.

S. WHOLE EFFLUENT TOXICITY

Comments:

Throw the engineers Very Useful Useful Adequate Inadequate
out! 13 20 2

Good background for

someone who needed

it.

Good range of speakers, good presentations, some "counter-point” or perspective from
Regional EPA would be helpful.

I would have liked to have heard more about EPA’s views.
NC is a demonstrated state in this field.

Old information.
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6. INDEPENDENT APPLICABILITY
Comments:

Better support for Very Useful ] Useful | Adequate ] Inadequate
independent 31 22 2 1

annlicabilitv would
hey of b

Razey v Vess

have balanced the

o a_a%

presentation.

Good presentations, some concern with lack of active audience participation, not really very
complete discussion of issues.

In ¢ with no orvanization which

oning elons direction.
st opinions with 1 rganization which ¢evelops directior

2L .  8__ 8

Good DICKgl’OlllKl for SOmeone wino neeaea it.
Good to get EPA perspective and perception of concerned environmental groups.
Weight of evidence is the only approach that makes good public policy.

It did not mlly deal with the difference between mdependent applicability as a principle for

developing criteria or as a principie for applying criteria. The speakers and moderator talked
too long, did not have enough time for questions.

7. HUMAN HEALTH RISK MANAGEMENT

Comments:
P ——
. . Vv
Especially appreciated L ery Useful |  Useful Adequate | Inadequate I
participation of 5 25 4 2
Tribes. Hope EPA
was listening.

Informative to become aware of problems that exist in specific groups (e.g., Native
Americans)

Not useful, strictly posturing by speakers.
Session needed more focus. Would have been belpful for moderator to present more detail

nn DA nneitinn and haw it wae darivad

WA &l S B yvuluvu GANRE IV A% VVEaD WAEATYWAS.
Some speakers very good, particuiarly Wisconsin representative.
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Very disappointed with the shallowness of the presentations.

Good range, but lack of very clearly defined focus or any attempt to reach resolution.

8. SEDIMENT MANAGEMENT POLICY
Comments:

Moderator did not
leave enough time for
questions.

Chris Zarba saved the
discussion and did an excellent job of representing EPA’s sediment activities. Yeah Chris!

Serious questions as to validity and need for sediment criteria. EPA strategy needs to go to
public comment.

9. ADVOCATES FORUM

Comments:

Too narrowly focused.

Kind of unfocused.

Good selection of
speakers, but failure to effectively interact with whole group; not sure how to change.

I had little expectations for this session, and they were met.

May have helped to cover more issues.

No questions were read from the cards handed in.

Totally useless - no one wants to have six people say what everybody knows and is old.
Too much rhetoric and little substance.

Well done! Congratulations to Dave Sabock and the whole panel. Do more of these.
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10. ECOLOGICAL RISK
Conmments:

There was adequate
time for questions, but
speakers still could be
briefer. There was
not enough attention
to the issue of how Eco-Risk Assessment fits into CWA - standards regulatory structure.

The only speaker worth listening to was on uncertainty. The others put me to sleep with
their garbage.

The best session.
Way too theoretical.
An emerging "technology” with questionable credibility.

All presentations were too complex to be useful. There did not seem to be much progress
from 2 years ago.

Ecological Risk not beneficial; entirely too theoretical. Human Health session somewhat
better (I moved!).

Generally poor presentations.
Again, good diversity.

11. HUMAN HEALTH RISK ASSESSMENT

Comments:

Since health criteria Very Useful Useful Adequate Inadequate
may have an error of 3 7 5

plus/minus 10*, why

do they exist?

Jeff Foran’s comments on pollution prevention useful.

Very good AV work, somehow the presentations lacked spark.
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Professor Foran did an excellent job.
Old arguments and issues being restated does not help cither regulators or dischargers.

Aspects of zero discharge discussed. This concept is fundamental to accomplishing the goals
of the Clean Water Act.

12. EFFLUENT DEPENDENT STREAMS
Comments:

Mr. Gregory stated in Very Useful
20 minutes what has 20
concermmed me in
Missouri for 20 yrs. 1
support his views
fully.

A bit too much rambling!

The speakers were terrible and well below the quality of other panels.

Good example of the polarization that prevents environmental protection, through combined
efforts of all groups. Michael Gregory does not speak for all the public as he claims, and
doubtfully for the majority.

Other States besides western ones also have ephemeral stream dischargers--we have
addressed that. What is so special about western arid States? Phosphorus detergent bans--
have they been considered by the States.

Needs policy to bring wide range of issues into focus, i.e., what species should we protect
and what conditions should we promote? Should causes be undone?

Speakers did tend to ramble.

This was absent the technical info that makes development, support, or opposition possible
for these issues.

The level (i.e., technical sophistication) of several speakers was almost insulting to some in
the audience. Although appropriate to hear all perspectives, the speakers should be informed
of potential audience level of sophistication.

Liveliest session; good ending session.
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The issues raised by the speakers were the same issues that usually come up with WQS. Did
::ndemonm:haam)sissueisallthatunique,oreventluttheyunderstoodtl-eismvery
This should have been a breakout, had limited applicability.

This was the best session/panel of the entire program!

Low only because does not have application to my geographic area.

Potentially the most important issue. Unfortunately the presentations by Brinsko and Forster

were not well focused on the issues.

13. ASKEPA

Worthwhile to hear
EPA goals direction and implementation plans.

Although I appreciate EPA’s interest in our opinions via "Opinion Poll on Priority Activities"
the language used in reporting on the results indicates that EPA is pot going to necessarily
change the priorities—-"Surprised,” "Interesting” that items which are being acted on ranked
low.

Additional Comments:

Increased EPA presence on panels would have been helpful to explain and defend several
EPA programs and perspectives and, hopefully, to discuss at least obvious "red herrings.*

Overnall, the conference organizers are to be congratulated for the variety (and range of
perspectives) of speakers. Unfortunately, the size of the group did not allow the degree of
interaction with the larger group (not sure if, e.g., smaller breakout session would have
worked).

I work at EPA, so0 I didn’t learn much new, but am sure it was belpful to others. Should
have beea more “social hours” to enable people to “meet and mix" more. With such a large
conference, sending people for meals on their own meant most being out with folks they
already know.
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Ovenall, too much of an "intra-EPA" oonferenoe-suppomng each group’s programs and

Anmanebtns saally: candad ¢t hayya secce HEY mndiance and cnand tteva An
ATUVANRD, lm’ IKAAKAL W laVvY VIV I.”ll'm'ﬂ lq.ncacuuluuu inl audience ana DWIIU e v

comments/questions--need smaller roundtable-type sessions.

Tell speakers to use readable visual aids - this is a big room.

YVary mnnl\ varvy onnd |nfnnnohnn I often wonder how much HDA lictens to onnoeing
J SABWIWwWE 'v.J bvw ABAAN/A BAEARE A WAWWIE YV WRNWE AV Y L 4 rrv\'l.la

viewpoints, however given that pollcy bears little resemblance to other viewpoints.

Tighten up the time for formal presentations. Leave more time for questions. We still need
more audience participation.

EPA’s effort to do this is to be commended. Need more agn'cultum nonpoint source activity.

TYOT. A A0 2nlaloaad shi o ATmala o ] VRIS Ml D ool e o e TOVTTAC hanad 2o
UQUI\‘QDQ HHUAIKA U INauoUnal wy lWllllUlUgy evelupiein Dul.ll U.‘WQI.UD} vaxas i

Fort Worth, TX, in FY 89 to address President’s 5-year WQ Plan. This staff has been very
focused and very productive in area of NPS agriculture activities. Unfortunately, SCS has
axed this staff by end of FY 92 to support their Fort Collins, CO, boondoggle. It appears
they will be making very little contribution to technology in this area after FY 92. Does this

Arnncarn DDA Naas anuvana in tha Nffire Af Watar ar Dacticridac & Thavice cam ta acl Chiaf
SWVIRARIL LE M. LINURW ﬂl,UllG ul W VIINRAV VUL TTAlvi UVl T UVIVIUWG (0 AVAIVO VALV IV aoa wiluvi

Richards why they gave up this effort? Or what they intend to do (Fort Collins won’t
suffice).

Generally Good Conference - Problem with entire conference is the representation, or lack
of it, from Great Ragin State to discuss WQC/WQS issues as thpv relate to arid areag,

wa awy sawess s NS S ===

National Standards don’t apply in Nevada and other Great Basin Statw

Need list of participants early in meeting. Need opportunity for social interaction of EPA
staff.

The format of the meeting this year is excellent; three different view points; regulator,

anaeelatad amd mernarens =11 PPy | f thea manales

IVEguianva, airag wvuunu"ﬁwuu Bpiuupd, au arc IWitsAiaina lll lllUDl Vi uNn patnid.

Three-fourths of the workshop is rediscussing things from the previous two workshops. Why
do we keep going over Qld information - These workshops should be geared to future work
and future ideas; not historic things that should have been implemented.

Las Vegas is a horrible choice for a setting (please include a "Poor” or "Unsatisfactory®”
rating on your evaiuation sheet).

More topics in Workshop format with general session reports would be more beneficial.

ThebasicformatoftheBmkmtSusionswasagxutwaytosbowtbespectmmofopinions

man Shha comelocca 2oacezaa [\ SR g PRppHgipivs | PP IIIgIgE | PRV i [y e ceecmam ot L bt

Ul Uk’ varnuous IW OPCARTIS WCIT gvncrauy CACILICIN 41} gavc SUUllg SUPpPUIL 1Vl UKl

viewpoints.



szhouldlimitqtmﬁomtheaudmtooneperpemn Also, EPA should prepare

MeNNANca Ar NNeHAn Nanere An ieenas raiead gt tln- N\nfm
lw A 4] y\nuwu H’“U WS LOUVWD A WLIANAS

I cannot believe the shailowness and inadequacy of this meeting. Attending this conference
has been a complete waste of time. It is no wonder we are having such difficulty nationwide

with WQ Protection. EPA can’t or won’t seriously address development of information and

Nuasall tha Annfarmenne nrae vam: ennannasofl Deasanta same infrmmative snoae Mﬁnn
\I'Ul.ll un wmvnm wad 'Gl, DINAAIIL UL . Klkuwuuua WUIU uuvluuluvw p

different sides of every issue. The conference was wellorgamzedtoallowenwgbt:mefor
presentations and questions (comments). Excellent.

Ovenll very useful meeting, especially biocriteria-related discussions. EPA should
concentrate efforts in reviewing the criteria documents, the toxicity raw data, and the Priority
Pollutants list. BPAshwldalsolnvetheresponsnbnhtyofdalmgwnththepolwym

) & (YPET Y haalth Amtamae shacld hea DDA e casnnneililie.. CQotatas ahreld hawvvaea merne scccm~rmecbilits.
uliall IRAil Vil la SRuIU Uy B A 3 1Wwpunsivuan ’ SAeD JIRUIU 1IVE HIVIV IVOPULIVLLILY

in developing the more progressive issues that characterize Regional concemns such as the
biocriteria development, sediment criteria, and the aquatic and wildlife numbers for the
different designated uses.

Most panels were pretty well balanced. Would be nice to have EPA speakers on each panel;

T T o T T T - I i

not just as moderators.

Suggest that a participant list be provided in registration packet. Provide box for collecting
plastic badge holders for reuse.

You should restrict speakers to “make presentations” and communicate with the audience; not
read napers. Manv DOOTr nmmtahnnq of mmllv o0od material,

Sl S ] F s poueestelSSlie VL pYetet -5

Ovenall, the conference could have been improved by: (1) Moderators needed to be much
more concise-—-Most (exoept Harry Seraydarian and James Hanlon) spoke too long and did
0ot cicarly iay out the problem (0 be addressed by ihe panel; (2) Beiier, ciearer prescniations
by many speakers--a handout (similar to that mailed out by Geological Society of America
for Conferences) might have helped people to prepare clearer, more concise overheads and
slides; (3) Moderators could have done a better job beading off excessive "comments” by the
audience--i.e., Human Health Risk Management; (4)Iappreci;tedthewidenngeofpoinu

of view that were nresented Althnnol\ I annreciate RDA's intavast in cur wnmc via

wa Vawve TTWAW prawArvestws e A N Veemey amm s @

"Opinion Poll on Priority Activities," thehngmgeusedmrepomngonthetemltsmdnm
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that EPA is niot going to necessarily change the priorities--"Surprised,” "Interesting” that
items which are being acted on ranked low.

More emphasis on Human Health issues.

Excellent conference. Suggest an annual event. Try to encourage "speakers” not to read
their talks. Speeches that are read are boring. Also encourage use of slides to break
monotony of some talks. Include canal issues on next agenda. Good job of keeping speakers
on time although there were some slip-ups. Sessions shouldn’t go beyond 4:30. Schedule an
hour and 15 minutes for lunch. Las Vegas is a good location because it’s cheap and we can
afford it on our chintzy State per diem.

Good conference. Poor notice of logistics, e.g., rendezvous point for tour, last minute
assignment of breakout session rooms, etc. Good substantive sessions, in particular,

Independent Applicability session.
Meeting only provided opinions. No indication of where EPA is going on these issues.

(1) Make name tags with first & last names in large print. Some of us know names, but
would like to be able to put faces to those names. The last names are so small one must get
very close to someone to read the name tag. In certain situations that could be very rude. (2)
I appreciated the fact that the panels consisted of people with opposing views. This was
especially good for EDS and Biological measures.

I think I could have formulated better questions ( to ask presenters and EPA) if I had more
advance information prior to the conference. Perhaps sending out abstracts before the
meeting would serve this purpose. Also, I heard a lot about WQ problems that we face
today, but I'm not sure I'm clear on what lies ahead in the area of criteria (more stringent or
same?).

Thanks for making this a "free,” i.e., no registration fee, conference! Format good.
Manageable number of topics. Appreciate the level of EPA management involvement.
Please choose a better location next time (e.g., Seattle, Minneapolis, Boston, etc.)!

It would be useful to have regional-based meetings more frequently than the 18-month
national meeting--where specific topics can be defined. National and regional EPA staff
could attend. Meetings should be set up without specific speakers, but with moderators.
Breakouts should all be on the same topics, but limited to a round table discussion of 25-30
people. Attendees should be prepared to discuss their specifics related to each topic so that
problems that EPA, States, dischargers, environmentalists face can be dealt with and regional
solutions can begin to be proposed. Once WQ solutions are proposed, there must be
interaction with solid waste and air quality groups before implementation.
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