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John Boland is professor at
the Department of Geogra-
phy and Environmental En-
gineering of the Johns
Hopkins University, Balti-
moreand will deliver the 2003

We asked Dr. Boland about
his thoughts on the topic of
the lecture.

Q. You have co-authored
two booksand many articles
on the topic of water de-
mand. Do you see any hope-
ful trends that indicate that
the world is making
progress in managing our
water resources?

A. One indication of pro-
gress would be an under-
standing that most water
uses respond to changes in

wasfirst employed by awa-
ter utility, it wasan article of
faithintheindustry that wa-
ter use per person was in-
variant and not related to,
for example, the price of wa-
ter. | remember awiddly cited
consulting report from the
late 1960s that ridiculed the
very idea that water use
would respond to price,
claiming that water is, after
al, a necessity. There was
similar resistance to discus-
sions of the effects of

continues on page 2

Abel Wolman Distinguished human behavior. When |

Lecture. Dr. Boland is an
engineer-economist with ex-
tensive experience in the
water science and engineer-
ing fields. He was a found-
ing member of theWater Sci-
enceand Technology Board
in 1982, and served as its
second chair from 1985-1988.

THINKING ABOUT THE DEMAND FOR WATER SERVICES:
WHY IS IT SO DIFFICULT TO UNDERSTAND?
2003 Abel Wolman Distinguished Lecture
April 21, 2003 at 4:00 p.m.
Auditorium of the National Academies
2101 Constitution Avenue, NW
Washington, DC
RSVP to Anita Hall at (202) 334-3422 or ahall@nas.edu.

|
An Increased International Role for the WSTB?

Inhis2001 President’ saddress, National Academy of Sciencespresident Bruce Alberts
asked Academy Membersto think of waysto rearrange and aggregate A cademy reportsto
make the information more valuable to the international community. Dr. Albertscited asan
example the more than 80 reports on various water issues. Although most of these reports
have been written for U.S. policymakers, they also contain important advice that may be
adapted by many others, for example, by those working on water issues with women’s
organizationsin Africa, or by water departments of governments around the world.

Our board members have been thinking about just such global questions. Indeed,
some are involved in international research projects of their own. Many are active partici-
pantsin international conferences such asthe World Summit on Sustai nable Devel opment
or serve on boards of international water associationsor edit international journals. All are
aware, as then-WSTB chair Henry Vaux wrote in 1997, of “the increasing globalization of
knowledge about and experience with the management of water resources’ (WSTB Annual

Report, 1997-1998).
continues on page 4
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continued from page 1
Interview with Dr. Boland...

household income, conservation prac-
tices, etc. It has happened with glacial
slowness, it seemsto me, and there are
still pockets of resistance, but thisatti-
tude has changed.

Q. Doyou see any negativetrendsthat
make you worry?

A. At the opposite end of theideol ogi-
cal spectrum isthe view that water isa
market good like all market goods and
its provision, once turned over to the
private sector, ceases to be a concern
of government. Thisisanideathat has
gained wide currency in the develop-
ing world and is often talked about in
the United States. In fact, the various
forms of privatization are certainly
among the useful operational and fi-
nancing alternatives available to water
managers, but their adoption does not
affect theresponsibility of government
to protect the publicinterest. My worry
is that many think that private sector
involvement endsthe responsibility of
government.

Q. Ecological water useisathemethat
has captured more attention in recent
years. Is this a topic that is here to
stay? If so, how might it affect long-
termwater management in the United
Sates?

A. Our views on ecological water use
will continue to have amajor effect on
water management. We havelong ago
accepted the notion that the quantity
of water diverted to human uses must
be constrained by some allocation to
ecosystem needs, and the trend has
beentoincreasethoseallocations. We
also understand that these decisions
can feed back on water quality, further
impacting human uses. 1t would benice
to think that this can all be decided by
science, but thefact isthat we have no
ability to weigh objectively thetradeoff
between human and ecosystem uses.
Thishasbeen and will continueto bea
matter of judgment. | can only hope
that sciencewill helpimprovethe qual-
ity of thisjudgment.

Q. You have asked the question in the
past of whether urban water supply is
amarket commodity, or a public good.
Canyou at least give us a teaser of an
answer to that question?

A. Theanswer isthat urban water sup-
ply isboth. | will say more about that
in the Wolman lecture.

Q. When you first got involved in in-
ternational work, what most surprised
you about the differences or similari-
ties in the challenges faced by water
supply systemsin devel oping countries
vs. those faced in more developed
countries?

A. My greatest surprise wasthat there
are very few, if any, water issues that
areuniqueto the developing world, just
as there are very few issues unique to
industrial countries. Themenuisbasi-
cally the same; the differences are in
therelativeimportance of particular is-
sues.

Q. You have done some work on en-
ergy issues also. In your experience,
how is under standing and predicting
water demands different from predict-
ing demands for other utilities, such
asenergy?

A. | spoke earlier about the resistance
of the water industry to the idea that
water use is a function of human be-
havior. The energy industry was not
hampered by this fixation. So innova-
tionssuch asenergy conservation, load
management, econometric demand
modeling, etc., took hold much sooner.
Furthermore, there was less argument
concerning the need to collect datain
support of demand management. To-
day, despite an extraordinarily complex
industry (in the U.S,, at least), energy
demand forecasting is much more ad-
vanced and much more useful than
water demand forecasting. Thisdespite
the fact that water demand forecasting
isan inherently easier task.

Q. You were an engineer before be-
coming an economist. How do you feel
having thesetwo distinct backgrounds
isimportant to your work? Would you
recommend this approach to others
interested in water use?

A. At least three things have been im-
portant to my work: (1) my training as
an engineer, (2) early management expe-
rience in water and sewer utilities, and
(3) my training as an economist. This
has allowed me to work as an applied
economist very close to the interfaces
among economics, engineering, man-
agement, and policy. | have enjoyed
this career greatly, but occupying the
fringes of established disciplinesisnot
necessarily to everyone’ staste. Inany
case, my career path was not cal culated
but followed an evolving interest.

2003 Abel Wolman Distinguished Lecture is
free and open to the public. The program
will begin at 4:00 p.m. in the Auditorium of the
National Academies, 2101 Constitution Av-
enue, NW, Washington, DC (entrance at C
Street). A reception will follow the Lecture in
the Great Hall.

NRC MEETINGS

Columbia River Committee
March 20-21, 2003
Vancouver, WA

Aquatic and Related Terrestrial
Ecosystems Services and Values
March 20-21, 2003
Washington, DC

Corps Water Resources Project Planning
Coordinating Committee

April 3-4, 2003

Palo Alto, CA

Source Removal
April 14-15, 2003
Washington, DC

WSTB Mesting
April 21-22, 2003
Washington, DC

Abel Wolman Lecture
April 21, 2003
Washington, DC

Workshop on Sustainable Underground
Storage

April 23,2003

Washington, DC

Pittsburg Water Quality

April 24-25, 2003

Washington, DC

Assessing Water Resources Research
April 29-30, 2003

Washington, DC
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WORKSHOPS ON SUSTAINABL E UNDERGROUND STORAGE AND STREAM RESTORATION

The WSTB has received internal
and external funding to host two work-
shops on topics identified by board
membersasin critical need of attention
and better understanding, and which
may represent opportunities for future
WSTB studies. These are:

Workshop on Sustainable Under-
ground Storage of Recoverable Water,
April 20, 2003,

Washington, DC

The United States may be hard
pressed to meet needs for fresh water
inthefuture, because of populationin-
creases and demographic shifts, reallo-
cation of water resources to protect
sensitive aguatic species, and other rea-
sons. Onenew strategy for water man-
agement is temporary detention and
storage of surface water during times
of excess for release during times of
need. This avoids some of the prob-
lems of aboveground reservoirs, such
as evaporative losses, land consump-
tion, and ecological impacts. However,
some of these aquifer storage and re-
covery, artificial recharge, and conjunc-
tive use projects encounter technical
difficulties of their own.

These challenges may arise from
unique hydrogeol ogic conditions, un-
substantiated assumptions, or poorly
conceptualized models. Legal and in-
stitutional issues may also play arole.
Aquifer “boundaries” are often not
aligned with institutional boundaries.
Distinct lawsmay govern the samewa-
ter before, during, and after recharge.
Ownership and responsibility when re-
charged water moves and/or affects
surrounding water supplies may beun-
clear. Regulation of aquifer storage
systems in many statesisin the early
stages of development.

The workshop, which is cospon-
sored by the American Water Works
Association Resear ch Foundation, will
address topics such as the following:

1. What interactions between re-
charged water and existing groundwa-
ter and aquifer materials may diminish
aquifer storage, cause subsidence, or
mobilize or increase the bioavailability
of naturally occurring contaminants?

When do suchinteractionsactually im-
prove water quality?

2. What impact may recharge
projects have on microbiological con-
taminantsinwater withdrawn from such
projects?

3. How may the physical processes
underlying the movement and mixing
of recharged water in Karstic,
stratigraphically heterogeneous, or frac-
tured aquifers, affect the performance
of these systems?

4. What types of monitoring are
necessary to evaluate the above pro-
cesses?

5. What are the factors that favor
the various storage technologies with
regard to preserving pre-recharge wa-
ter quality?

6. How may ecological impactsdue
to changes in amplitude, seasonality,
or spatial distribution of flow, caused
by withdrawing or returning water from
streams, constrain such systems?

7. What key legal issues associ-
ated with sustainable underground
storage need to be identified and ad-
dressed?

For information contact Will Logan
at 202-334-3422 or wlogan@nas.edu.

Workshop on Stream Restoration
September 2003
Minneapolis, Minnesota

The management of water re-
sources for sustained provision of en-
vironmental servicesand amenitiesisa
national priority, particularly for the
streamsand riversdegraded by human
disturbance or modification. Restora-
tion of these waterbodies is critical to
maintai ning and improving water qual -
ity, ensuring the sustainability of fish
and wildlife species, protecting wet-
lands, and reducing the impacts of
flood events.

Both the public and private sec-
tors have a strong interest in stream
restoration. As an emerging science,
stream restoration faces critical chal-
lenges that need to be defined, clari-
fied, and resolved before it can effec-
tively contribute to the goals of a na-
tional water resourcesagenda. Among
these challenges are as follows:

1. Most research that support res-
toration practice has been compartmen-
talized along traditional disciplinary
boundariesevenif thereisastrong pub-
lic support and political will for
multiobjective restoration efforts.

2. The current focus of most resto-
ration practiceison establishing the ap-
propriate form or structure of the sys-
tem with little emphasis on system pro-
cesses and their connections.

3. Current stream restoration activi-
ties are mostly based on classification
schemes derived from static character-
izationsof stream attributes or from func-
tional statistical relations derived from
empirical analysis of large datasets.
Streams, however, make continuous ad-
justments in their ecological, geomor-
phological, hydrological and hydraulic
attributes.

4. The practical demand for stream
restoration has outpaced development
in scientific research and technology.
The success of the various “recipe-ori-
ented” approaches to restoration that
have been developed is uncertain be-
cause few attempts have been made to
systematically evaluate the their post-
project performance.

5. The traditional river engineering
approach involves simplification for
command-and-control. Incontrast, most
restoration projects involve increasing
the complexity of a simplified system.
Thereisaneedtoinnovatively integrate
restoration science and engineering.

6. Urban/suburban watersheds are
the focus of diverse institutional man-
agement arrangements. They also ad-
dress a broad range of management ob-
jectives such as water quality, habitat
restoration, flood mitigation, recreation,
and scenic amenity. Innovative strate-
giesarerequired for management of such
watersheds.

Cosponsored by the St. Anthony’s
Falls Laboratory of the University of
Minnesota this workshop will help pri-
oritize these issues and identify institu-
tions, literature, and experts for alarger
NRC study on stream restoration.

For interest and/or questions, con-
tact Will Logan at 202-334-3422 or
wlogan@nas.edu.
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continued from page 1
International Initiatives at WSTB

International activity is not a new
concept to the WSTB. Mexico City
Water Supply: Improving the Outlook
for Sustainability and Water for the
Future: The West Bank and Gaza Strip,
Israel, and Jordan are two frequently
cited reports with an international fo-
cus. WSTB reports such asHydrologic
Science Priorities for the U.S. Global
Change Research Program explicitly
addressU.S. effortsininternational en-
terprises. Many others, such as
Privatization of Water Servicesin the
United States, devote considerabl e at-
tention to the international experience
in their study topic. Safe Water from
Every Tap: Improving Serviceto Small
Communities (Japanese), New Direc-
tionsin Water Resources Planning for
the U.S. Army Cor ps of Engineers(Chi-
nese), OpportunitiesintheHydrologic
Sciences (Chinese), Restoration of
Aquatic Ecosystems (Japanese), and
Managing Wastewater in Coastal Ur-
ban Areas (Japanese) have even been
translated into other languages.

However, the WSTB, consistent
withthedirection of TheNational Acad-
emiesasawhole, islooking for creative
ways to further increase the interna-
tional profile of the WSTB. During its

October 2002 board meeting thefollow-
ing were suggested:

? Increased involvement in
international water conferencessuch as
the Stockholm Water Symposium,
World Water Forum, International
Water Association, and International
Water Resources Association through
presentations by WSTB members or
staff, or a booth or table with reports
displays, brochures, etc.

? Inviting international guests to
attend WSTB meetings and discuss
opportunitiesfor collaboration. These
might include representatives from in-
ternational organizations or science
attachés from developing countries.

? Increased dissemination of
WSTB reports to international organi-
zations, and government and non-gov-
ernmental agencies. In principle much
of this could be done through the
Internet.

? Continued efforts to promote
joint projectswith National Academies
in other countries, or with the Interna-
tional Water Academy or Stockholm
Environmental Institute. Past sugges-
tions by board members have included
topics such as The Potential of Mar-
kets and Trading in Promoting Effec-
tive International River Management,
Sustainable Water Resour ce Manage-
ment in the U.S.-Mexico Border Area,

and Impacts of Free Trade Agreements
on Global Water Resources.

The challengesto such initiatives
aremany. Corefunding for the WSTB
is limited, placing constraints on pub-
licity initiatives. Distribution of WSTB
reportsrequire close collaboration with
the National AcademiesPressfor both
financial and copyright issues. Sup-
port for international projectsgenerally
comesfrom funding sourceswithwhich
theboard hasonly limited contactsand
experience.

Despite these challenges, the
WSTB anticipates further discussions
of theroleof theWSTB ininternational
water issues. The stakes aretoo great
not to maketheeffort. AsBruceAlberts
said in his 2000 Presidential Address,
“The world population is expected to
increasefrom 6 billionto9billioninthe
next 50 years...How can the Earth ac-
commodate even the most basic needs
of these people ...without destroying
the natural resources on which we all
depend?’ Wehopethat the WSTB will
be animportant part of the Academies
response to the world's water prob-
lems, and we welcome your contribu-
tionsto the ongoing discussion by con-
tacting Steve Parker at 202-334-3422 or
sdparker @nas.edu.

‘ WATERMARKS

WSTB Welcomes New Staff

Stephanie Johnson began her WSTB career in the spring of 2002 in a consulting capacity and later transitioned to part-

time staff officer. She was the study director of the fast-track study that issued the report Science and the Greater Everglades
Ecosystem Restoration: An Assessment of the Critical Ecosystem Studies Initiative (see page 7 of this issue) Stephanie is a
graduate of Vanderbilt University and subsequently did a stint as a hydrologist with the USGS. Currently, she is wrapping up her
PhD in hydrology/environmental sciences at the University of Virginia.

Lauren Alexander came aboard the WSTB in October 2002 as part-time staff officer while she continues a complementary
affiliation with the USGS, completes her PhD at Harvard, and publishes some papers. Lauren holds bachelors (systems
engineering) and masters (environmental planning) degrees from the University of Virginia and has had experience in the
environmental consulting profession, the Department of the Interior policy office, and the USGS national water resources
research program. With this broad education and experience, Lauren will claim the discipline of landscape ecology.

—_— 0 e o

Richelle Allen-King, a member of the WSTB, is the 2002-2003 Henry Darcy Distinguished Lecturer for the National Ground
Water Association. Her lecture titles are “A Hydrogeochemist's Perspective on Organic Contaminant Transport in Ground Water”
and “Ground and Surface Water Contributions to Chemical Mass Discharge: Considering the Problem at Field and Basin Scales.”

Jean Bahr, chair of the Committee on Restoration of the Greater Everglades Ecosystem, has been selected as the
2003 Birdsall-Dreiss Distinguished Lecturer by the Geological Society of America’'s Hydrogeology Division. She will present
lectures on “Groundwater as an Ecosystem Resource,” and “Geochemical Heterogeneity of Groundwater in Uncontaminated &
Contaminated Aquifers.”

Pete Loucks, NAE, Cornell Univeristy, member of the Committee on Restoration of the Greater Everglades Ecosystem, was

continues on page 8
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| NEW REPORT

Bioavailability of Contaminants in Soils and Sediments

by Laura J. Ehlers

Bioavailability processes are de-
fined astheindividual physical, chemi-
cal, and biological interactionsthat de-
termine the exposure of plantsand ani-
malsto chemicals associated with soils
and sediments. Although long em-
ployed in toxicology and agricultural
sciences, the concept of bioavailability
hasrecently sparked theinterest of the
hazardous waste industry as an impor-
tant consideration in deciding how
much waste to clean up. Thisinterest
stemsfrom observationsthat somecon-
taminantsin soils or sediments appear
to be less available to cause harm to
humans and ecological receptors than
is suggested by their total concentra-
tion, such that cleanup levelsexpressed
as bulk concentrations may not corre-
latewith actual risk. After two yearsof
deliberation, a WSTB committee has
weighed in on the concept with the re-
port Bioavailability of Contaminants
in Soils and Sediments: Processes,
Tools, and Application.

Thereport notesthat the potential
for the consideration of bioavailability
to influence decision-making is great-
est where:

? the contaminant is (and is likely
to remain) therisk driver at asite;

? the default assumptions made
during risk assessment that affect the
final cleanup goal are inappropriate;

Bound
Contarminant

A Dissociation

Eeleased
Contaminant

Bipawailahility processes (4, B, C, and D)

) C ontaminant in

? significant change to remedial
goalsislikely, for example, because sub-
stantial quantities of contaminated soil
or sediment areinvolved;

? conditionspresent at thesiteare
unlikely to change substantially over
time; and

? regulatory and public acceptance
ishigh.

Defining Bioavailability processes
“Bioavailability processes” arede-
fined astheindividual physical, chemi-
cal, and biological interactionsthat de-
termine the exposure of organisms to
chemicals associated with soils and
sediments. This incorporates all the
steps that take a chemical from being
bound or isolated in soil or sediment to
being absorbed into an organism (A
through D inFigure 1). For agiven situ-
ation, a few select processes are ex-
pected to dominate. However, mecha-
nistic understanding of these pro-
cessesishighly variable, and quantita-
tive descriptive models of bioavaila-
bility processes are in most cases lack-

ing.

Bioavailability in Risk Assessment

In both ecological and human
health risk assessment, bioavailability
isusually reflected in default values or
site-specific data that are inserted into
exposure equations. Although amuilti-

Biological Wembrane

Absorbed

Site of Biological
Eesponse

Oirganism

Contaminant Transport of Passage across Circulation within organism,
mteractons contarninants physiological accumulation in target organ,
between phases to organism memhrane toxicokinetics, and toxic effects

FIGURE 1 Bioavailability processes in soil or sediment, including release of a solid-
bound contaminant (A) and subsequent transport (B), direct contact of a bound
contaminant (C), uptake by passage through a membrane (D), and incorporation into
a living system (E). E processes are not considered bioavailability processes per
se because soil and sediment are no longer a factor.

tude of processes can affect
biocavailability (see Figure 1), atypical
bioavailability assessment generates
one value that is used to adjust the
applied dose. For this reason, many
bioavailability processes are hidden
within risk assessment, and assump-
tions made about these processes are
not clear.

Studies using animals as surro-
gates for humans to determine
bioavailability for different chemical—
solid combinations have been con-
ducted at a small number of sites. To
improve the accuracy of risk assess-
ment, the report encourages further
work in this area, and it recommends
guidancefrom EPA that addresseswhat
information must be included in a
bioavailability assessment, itsscientific
validity, acceptable tools and models,
and other issues. Bioavailability pro-
cesses are more frequently accounted
for in ecological risk assessments, al-
though they have not been labeled as
“bioavailability adjustments” per se.

Bioavailability Tools

Many physical, chemical, and bio-
logical tools that have been used to
measure bioavailability are evaluated.
The tools span the range from physi-
cochemical techniqueslikemicroscopy
to chemical extractions and finally to
bioassays. The report concludes that
tools that further mechanistic under-
standing and promote predictive model
development are preferred over con-
ventional empirical approaches.

Thereport ranksthe strengthsand
weaknesses of all tool types, using the
following criteria

? the tool’s applicability to field
settings;

? its applicability to the solid
phase;

? whether it measuresasinglepro-
cess vs. lumped processes;

? itsrelevanceto initial biouptake
across a membrane;

? whether itsresultscan be gener-
alized to other hazardous waste sites;

? itsrelevanceto regulation; and

? itsusefulnessasaresearchtool.

continues on page 6
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continued from previous page
Bioavailability...

No onemethod achievesthe high-
est rating in all categories, and none
fail all criteria, illustrating that every tool
has tradeoffs.

Thedevelopment of toolsrelevant
to biocavailability is a rapidly growing
field, such that there can be confusion
regarding which tools and how many
tochoose. Thus, thereport advocates
a weight-of-evidence approach to
bioavailability tool selection to make
near-term progress at sites. This in-
volves initially relying on operational
tools(e.g., extractions, normalizations,
and simple models) along with an in-
tensive effort to develop mechanistic
toolsand conceptual modelsbased on
mechanisms.

Bioavailability and Site Management

Limitations in our understanding
of bioavailability processes have im-
portant ramifications for site manage-
ment. In particular, there are treatment
remediesthat rely onincreasing or de-
creasing bioavailability, and without a

better understanding of bioavailability
processesit isdifficult to know if such
treatments are effective. In addition,
treatment technologies may uninten-
tionally alter contaminant bioavaila-
bility, especially sediment dredging and
new technologies that have yet to be
fully tested.

To achieve more widespread con-
sideration of bioavailability processes
and promote the use of site-specific
measurements of bioavailability, there-
port proposes an adaptive management
approach. This would involve pilot
studies to experiment with different
tools and models, and then using the
results to develop a common system-
atic approach for how and when toin-
corporate bioavailability conceptsinto
regulationsin aconsistent manner. Ex-
amples of how this might be done are
presented in the report.

The report concludes by noting
that most information on bioavailability
of contaminants comes from industry-
funded studiesat specificsites, particu-
larly for human health risk assessments.
These studies are usually not con-
ducted in away that advances mecha-

nistic understanding of bioavailability
processes. Unlessagreater commitment
is made to fund bioavailability studies
from aresearch—rather than an indus-
try-driven perspective, progress in ex-
plicitly incorporating bioavailability into
human health and ecological risk as-
sessments will be slow.

The study was sponsored by the
Environmental Protection Agency, De-
partment of Defense’s Strategic Envi-
ronmental Research and Development
Program, the National I nstitute of Envi-
ronmental Health Sciences, the Army,
theAir Force, the Agency for Toxic Sub-
stances and Disease Registry, the DoD
Office of Environmental Management,
the Department of Energy, and the Gas
Research Institute. It was chaired by
Richard Luthy of Stanford University.
Copies of the report are available from
the WSTB office at 202-334-3422 or
lehlers@nas.edu.

Laura Ehlersis a Senior Saff Officer
with the Water Science and Technol-
ogy Board.

‘ NEW REPORT

Biosolids Applied to Land: Advancing Standards and Practices

By Mark Gibson

Sincetheearly 1970s, the U.S. En-
vironmental Protection Agency (EPA)
and the wastewater treatment industry
have promoted therecycling of treated
sewage sludge (often referred to as
biosolids) to agricultural or other lands
in order to improve the properties of
the soil. This*“beneficial reuse’ prac-
tice offers an alternative to disposal
optionssuch aslandfilling or incinera-
tion and itsuse hasincreased sincedis-
posal of sewage sludge in oceans was
prohibited in 1992. Depending on the
level of treatment, biosolids can be ap-
plied to siteswhere thereislittle expo-
sure of the general public such asfor-
ests and reclamation sites, or on pub-
lic-contact sites such as golf courses,
lawns, and home gardens. Regardless,
biosolids are complex mixturesthat can
contain pollutants from household,
commercial and industrial wastewaters
with organic contaminants (e.g., phar-

maceuticals), inorganic contaminants
(e.g., metals and trace elements) and
pathogens (e.g., bacteria, viruses, and
parasites). Today, roughly 60 percent
of the 5.6 million dry tons of sewage
sludgedisposed of annually isused for
land application in the United States.
In 1993, EPA established aregula
tion governing land application of sew-
age sludge under the Clean Water Act
with the expressintent to protect pub-
lic health and the environment from rea-
sonably anticipated adverse effects.
Among other requirements, this regu-
lation (Code of Federal Regulations
Title 40, Part 503) sets chemical pollut-
ant limits, operational standards de-
signed to reduce pathogens and the
attraction of disease vectors (such as
rodents), and management practicesfor
the land application of sewage sludge.
Public health concerns regarding
the past and continued use of biosolids

aregrowing and getting increasing cov-
erageinthemedia, especially from those
who live near application sites. In late
2000, the EPA asked the National Acad-
emies to convene a committee—under
the auspices of the Board on Environ-
mental Studies and Toxicology with
staff support from the WSTB—to con-
duct an independent evaluation of the
technical methods and approaches used
to establish the chemical and pathogen
standards for biosolids, focusing spe-
cifically on human health protection.
Notably, the committee was not asked
to determine whether EPA should con-
tinue to promote land application of
biosolids or judge the adequacy of the
individual standards in protecting hu-
man health, but rather to reassess the
scientific basis of the Part 503 ruleasa
whole. Lastly, thecommittee was asked
to review a previous (1996) WSTB re-
port, Use of Reclaimed Water and
Sludgein Food Crop Production, and
determinewhether itsrecommendations

continues on page 8
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NEW REPORTS

Science and the Greater Everglades Ecosystem Restoration: An Assessment of the Critical Ecosystem

Studies Initiative
by Stephanie Johnson

TheEvergladesrepresentsaunique
ecological treasure, and a remarkable
collaboration of agencies is currently
working to reverse the effects of nearly
a century of wetland drainage and im-
poundment. Although not all parties
agree on the details of the effort, there
seems to be universal agreement that
the best possible science should serve
asthebasis of planning and, ultimately,
operating the restoration projects.

Inthe past few years, however, the
investment in science relevant to the
restoration has eroded measurably
within some agencies, including one
major Department of the Interior (DOI)
scienceprogram, the Critical Ecosystem
Studies Initiative (CESI). Funding for
the CESI program has decreased from
$12 million per year (1998) to its current
level of $4 million per year. Inresponse
to concerns over the declining science
funding and the adequacy of science
support for restoration decision making,
the Congressinstructed DOI to commis-
sion astudy by the National Academies
to review the science component of the
CESI program. A panel organized by the
WSTB and the Board on Environmental
Studiesand Toxicology held three meet-
ingsin early 2002 and released itsreport
in December 2002. Thereport’sconclu-
sionsand recommendationsfor the CESI
program areinfour main areas. program
emphasis, management, funding, and
science synthesis and integration.

CESI Program Emphasis. The
panel found that the CESI program has
produced useful science in support of
DOI’s resource stewardship interests
and restoration responsibilitiesin South
Florida and that the CESI program of-
fers an effective strategy for address-
ing South Florida's restoration science
needs. The CESI program’ s“ gap-filling”
approach allows the program to meet
complex and changing science needsin
the midst of alarge number of agencies
with science programs. Nevertheless,
critical scientific information gaps re-

main. The CESI program has not ad-
equately supported priority research
needs in the areas of social science,
water-quality modeling, and contami-
nants. The report recommends that
the CESI program identify priority re-
search topics in these under-funded
areas. CESI managers should then
develop budget estimates and seek
additional funding to support these
programs.

The report recommends that the
fundamental objectives of the CESI’s
research program remain largely in-
tact, with continued commitment to
ecosystem research in addition to
model development and environmen-
tal assessments. The report recom-
mendsthat the CESI program continue
its research emphasis on the linkages
between ecological and hydrologic at-
tributes, sincetheselinkagesarecriti-
cal inputsto restoration planning.

CESl Management. The panel
noted that several improvements in
CESI management are necessary to
improve the effectiveness of the pro-
gram. The CESI program must move
quickly to address emerging science
needs and to meet restoration deci-
sion-making deadlines, but sometimes
this fast action occurs at the expense
of appropriate proposal development
and review. The report recommends
that CESI managers broaden the dis-
tribution of requests for proposals,
raise proposal review standards, and
improve the review of research prod-
uctsbeforethey arereleased to users.
Expert advisors appointed to CESI
program advisory committees should
be integrally involved with the pro-
posal review process. These expert
advisory committees can also serve
to promote closer coordination with
related research and monitoring activi-
tiesand assist in the establishment of
research priorities.

Changesinthe CESI management
structure are expected to be imple-
mented soon in accordance with an

interagency memorandum of under-
standing among DOI’s South Florida
science programs. The reorganization
is designed to facilitate improved sci-
ence coordination, but the report cau-
tions that the proposed management
plan needs to include sufficient scien-
tific expertise and agency representation
to ensure appropriate prioritization of
theresearch funds. Thereport also rec-
ommended the appointment of a senior
scientist to coordinate the program.

CESl Funding. The report asserts
that funding for CESI science has been
inconsistent and is now far lessthan is
needed to support DOI’s interests in
and responsibilities for the restoration.
The report recommends that Congress
increase CESI research funding, contin-
gent upon key management improve-
ments, to adequately address DOI’ scur-
rent restoration science needs. These
needs include continued support for
essential areas such as ecological pro-
cess studiesand model refinement, sup-
port for additional research in priority
science gaps, and significant improve-
ments in review, dissemination, coordi-
nation, and synthesis.

Science Synthesisand I ntegration.
The complexity and expanse of South
Florida’ s ecosystems necessitate asyn-
thetic approach to convert data into
knowledge that spans multiple spatial
and temporal scales. That synthesisis
lacking inthe CESI program and in other
South Florida science programs. The
report recommends the devel opment of
a single overarching entity to facilitate
comprehensiverestoration science syn-
thesisand to coordinate scientific efforts
beyond the boundaries of the Compre-
hensive Everglades Restoration Plan or
the CESI program. Such an entity would
provide scientific vision, promote col-
laboration, and improve the usefulness
of new and existing scientific informa-
tion.

continues on page 8
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continued from page 7
Science and the Everglades...

An effective adaptive manage-
ment process will be critical to incor-
porate new scientific knowledge and
guide restoration project design, but
many barriers still hinder communica-
tion between researchers, restoration
planners, and decision makers. Im-
provementsin existing scienceinstitu-
tions could greatly improve research
communication, prioritization, and co-
ordination for the restoration effort.
Thereport recommendsthat sufficient
numbers of scientists representing a
broad representation of agencies par-
ticipate in science advisory teams for
the restoration. The report also rec-
ommends that restoration decision
makers reevaluate the current project
schedules in cases when critical sci-
ence guestions remain that could im-
pact project design decisions beyond

their inherent operational flexibility and
increase up-front investments in criti-
cal research that is likely to minimize
total restoration costs.

The study committee was chaired
by LindaBlum of the University of Vir-
ginia. To order the report, contact Na-
tional Academies Press at (800) 624-
6242, http://www.nap.edu.

Sephanie Johnson is a Staff Officer
with the Water Science and Technol-
ogy Board.

continued from page 4
Watermarks

the first recipient of the Maass-White Visit-
ing Scholar Fellowship, which partners
academic researchers with staff of the
Army Corps of Engineers’ Institute of Wa-
ter Resources.

Joan Rose, vice-chair of the WSTB,
is now Homer Nowlin Chair in Agriculture
and Natural Resource Systems at the De-
partment of Fisheries and Wildlife at Michi-
gan State University. Many happy trails.

Congratulations to WSTB staff asso-
ciate Patricia Jones Kershaw for receiv-
ing her Masters of Urban and Environmen-
tal Planning from the University of Virginia
on January 3, 2003. Further congratula-
tions to Tricia for a new baby boy, John
Michael Kershaw (“Jack”) born Decem-
ber 2, 2002. Congratulations also to WSTB
staff officer William Logan on the birth
of his son, William S. Logan V (“Quint”)
on January 30, 2003.

continued from page 6
Biosolids

related to sewage sludge practices had
been appropriately addressed by EPA
sinceitsrelease.

Over arching Findingsand Recommen-
dations

Thereremains considerable uncer-
tainty regarding the potential for ad-
verse human health effects resulting
from exposure to biosolids. To help
assure the public and to protect public
health as mandated, there is a need to
update the scientific basis of the Part
503 rule. The report identifies several
broad data gaps and issuesin biosolid
management practicesand research that
should be addressed, including:

? Alack of health information on
exposed populations. The report rec-
ommends implementing human health
studies, including short-terminvestiga-
tions of unusual episodes of release,
exposure, or disease, and large-scale
preplanned studies of exposures and
their association, if any, with disease.

? Reliance on outdated risk-as-
sessment methods Since1993whenthe
rule was established, risk assessment
methods have advanced significantly.
The report recommends that new risk
assessments be used to update the sci-
entific basis of the chemical limitsand
the regulatory criteriafor pathogens.

? Reliance on outdated charac-
terization of sewage sludges. Changes
in treatment processes and chemical
usesover thelast decade have changed
the composition of sewage sludges.
The committee recommends a new na-
tional survey of chemicals and patho-
gens in sewage sludges—the former
was also recommended in the 1996
WSTB report—and a review of man-
agement practices to ensure that risk
assessment principlesare put into prac-
tice.

? Inadequate programsto ensure
compliancewith biosolidsregulation.
EPA should expand itsoversight activi-
tiestoinclude proceduresto (1) assess
the reliability of biosolids treatment
processes and effectiveness of manage-
ment practices, (2) monitor compliance
with chemical and pathogen standards,
(3) conduct environmental hazard sur-

veillance, and (4) study human expo-
sures and health.

? Lack of resources devoted to
EPA’s biosolids program Additional
funding and staff resources are needed
to implement the recommendations in
thisreport. Thereport aso recommends
that EPA delegate authority to more
states to administer the federal
biosolids regulation.

The report also includes findings
and recommendations specificto health
effectsassociated with biosolids expo-
sure and chemical and pathogen stan-
dardsdevel opment and implementation.

The committee chair was Thomas
Burke of Johns Hopkins University.
Funding was provided by the EPA. To
order thereport, contact National Acad-
emy Press at (800) 624-6242, or (202)
334-3313, http: //www.nap.edu.

Mark Gibson isa Staff Officer withthe
Water Science and Technology Board
and provided staff support for the

study.
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‘ NEW REPORT

Environmental Remediation at Navy Facilities:

Adaptive Site Management
by Laura J. Ehlers

As part of its ongoing efforts to
help the Navy with its environmental
cleanup program, the WSTB recently
released Environmental Remediation
at Navy Facilities: Adaptive SiteMan-
agement. This report focuses on the
latter stages of site cleanup. Itis par-
ticularly appropriate for those sites
with recalcitrant contamination where
progress has stalled prior to meeting
cleanup goals, thus preventing site
closeout. Like other responsible par-
ties with alarge liability in hazardous
waste sites, the Navy has hundreds of
sites where conventional remediation
technologies have been shown to be
inadeguate in meeting drinking-water-
level cleanup standards. In many cases
it is not clear how to replace or termi-
nate remedies that have proved inef-
fectiveor how to change cleanup goals.

Inresponseto thiswidespread di-
lemma, the report proposes a compre-
hensiveand flexible approach, referred
to as “adaptive site management,” or
ASM, for dealing with difficult-to-
remediate hazardouswastesites. ASM
borrows from the concept of adaptive
management—an approach to resource
management inwhich policiesareimple-
mented with the recognition that while
the response of the system is uncer-
tain, that this response will be moni-
tored, interpreted, and used to adjust
programs in an iterative manner, lead-
ing to ongoing improvementsin knowl-
edge and performance. Not only is
ASM is consistent with the current
cleanup paradigm used at federal fa-
cilities (as principally defined by
Superfund), it has additional features
that stress knowledge generation and
transmittal and that complement more
traditional cleanup objectives. The
approach can accommodate different
cleanup objectives, provide guidance
at key decision-making points, and deal
with the uncertainty inherent in many
remedial strategies.

Adaptive Site Management Described
The predominant paradigm for site
restoration inthe United States has until
recently involved aunidirectional march
from siteinvestigation to remedial action
and eventually to siteclosure. However,
as sites have advanced through the res-
toration process, there has been agrow-
ing recognition that a more iterative ap-
proachisneeded. The flexible nature of
ASM isapparent in Figure 1, whichisa
schematic of the latter stages of ASM.
The management decision periods
(MDP) in thefigure are designed to take
advantage of the feedback |oops embed-
ded in ASM, such that uncertainties in
siterestoration can beaddressed. These
MDPs are also formal opportunities for
the project managers, regulators, and in-
terested stakeholders to
evaluate datato determineif
the remedial technology is
meeting its objectivesand, if
not, to reach agreement on
what additional management

the hallmarks of adaptive management
ingeneral. Itreferstotheconducting
of experiments and other research ac-
tivitiesin parallel withimplementation
of the chosen remedy. The evalua-
tion and experimentation track is an
opportunity to test innovative, less
certain, sometimes riskier remedies
that werenot well enough established
to be chosen as the initial remedy in
the Record of Decision.

Later management decision peri-
odsgiveremedial project managersan
opportunity to useinformation gained
during evaluation, experimentation
and routine monitoring to optimizethe
existing remedy, change the remedy,
or even changetheremedial goal. De-
pending on the action chosen, MDP3
may lead back to the initial steps of
sitemanagement, remedy selection, or
remedy redesign. MDP3 is a critical

continues on page 10

o

steps.

Thepurposeof MDPLis

to ensure that the remedy
selected is practicable and
implementable under site-
specific conditions and that
an appropriate, well-designed
monitoring planisdevel oped.
Subsequent to MDP1 and
once the remedy is imple-

Evaluation and |~
experimentation

Remedial goal Select P | Design process:
chosen/revised remedy| remedy and monitoring
.-y
' MDP1
Implement remedy

4

Monitoring

Meeting performance
standards?

Meeting operational

MDP2

mented, several actions can MDP3 aﬁ%ﬂgﬂsﬁ?ﬂa‘ goal?
potentially occur as part of o e
ASM. Alongwith operation

of the remedy, there are on- Ul Pz | e [ Remedid god Response
going monitoring activities— add to remed 2ooropraAe? complete
lumped under MDP2—that !

characterize this phase of — = — :
cleanup. Denoted alongside stewardship oo
remedy implementation in o MDP4 |nrestricted use?
Figure lisevaluationand ex- yes | e l> )
perimentation—an activity |revisit remeay Site Closeout

unigue to ASM and one of

FIGURE 1 Latter stages of adaptive site management:
post-remedy selection. The shaded area show the ac-
tivities related to the management decision periods de-
scribed in the text
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Assessment of Water Resources
Research

Early in 2002, Congress mandated
that the NRC conduct a study to deter-
mine the federal investment in water
resources research. This activity is
partly a follow up activity to the
WSTB's report Envisioning the
Agenda for Water Resour ces Research
in the Twenty-First Century. In addi-
tion, it will determine the adequacy of
the nation’s investment in water re-
sources research, given budget infor-
mation that is being supplied by over
30 federal agency liaisons. The first
meeting was held September 19-20 in
Washington, DC, at whichtimethecom-
mittee heard from its sponsor, USGS, as
well asmany of thefederal liaisonsand
invited guests. The committee’s sec-
ond meeting held January 9-10, in Tuc-
son, AZ, featured a panel of state rep-
resentatives who discussed their
state’ swater resources research needs
for thenext 10 years. Presentationson
budget and program information from
each of the federal liaisons will be the

focus of the third meeting, scheduled
for April 29-May 1in Washington, DC.

Henry Vaux of the University of
Californiaisserving ascommitteechair.
Other committee members include
David Allan, University of Michigan;
James Crook, consultant; Joan
Ehrenfeld, Rutgers University;
Konstantine Georgakakos, Hydrologic
Research Center; George Hallberg,
Cadmus Group; Debra Knopman,
RAND; Lawrence MacDonnell, Porzak,
Browning & Bushong; Thomas
MacVicar, MacVicar, Federico & Lamb;
RebeccaParkin, The George Washing-
ton University; Roger Patterson, Ne-
braska Department of Natural Re-
sources; Frank Schwartz, Ohio State
University; and Amy Zander, Clarkson
University. For moreinformation, con-
tact Laura Ehlers at 202-334-3422 or
lehlers@nas.edu.

Assessing and Valuing the Services
of Aquatic and Related Terrestrial
Ecosystems

Aquatic and related terrestrial eco-
systemsincludelakes, rivers, streams,
estuaries, wetlands, adjacent riparian

systems, and upland areas, together
with their associated flora and fauna.
They perform environmental functions
such as recycling nutrients, attenuat-
ing floods, recharging groundwater, and
providing wildlife habitat. 1n addition,
aquatic and related terrestrial ecosys-
tems often form the basis of economic
livelihoods and are used widely for rec-
reation. But human activities have in-
creasingly ledto pollution, adverse modi-
fication, and deval uation of these natu-
ral systems. While ecosystem functions
may be useful markers for studying
physical, biological, and chemical pro-
cesses, they are seldom experienced di-
rectly by resource users. In contrast,
economistsoftenfindit hel pful to envi-
sion resource “services’ asthingsthat
create value for human users, which al-
lows for the values of hydrologic, bio-
geochemical, and biological servicesto
be more readily assessed.

Thestudy will focusonidentifying
and assessing existing methods for de-
fining and assigning economic values
to the services of aquatic and related
terrestrial ecosystems. The committee
will consider the errors and biases of

continues next page
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junctureat which many current sitesare
stalled because of lack of information
about alternatives and the absence of
any regulatory incentive to change
course.

The final major decision of adap-
tive site management is MDP4, during
which siteswith residual contamination
levelsabove cleanup goalsare periodi-
cally assessed. Like MDPS3, this deci-
sion canleadtoachangeinremedy if it
is found that alternative technologies
exist that can help achieve cleanup
goals. This presents a departure from
the current cleanup paradigm because
the five-year review process that char-
acterizes long-term stewardship does
not support changing remedies unless
the existing remedy isnot protective of
human health and the environment.
When site managers, regulators, and
the affected public have agreed that

there are no unacceptable levels of
contaminants|eftin place(i.e., the use
isunrestricted), site closeout can pro-
ceed—the last step of ASM.

The report concludes by noting
that there is strong support for adap-
tive approaches already present in re-
cent federal guidance on monitoring
and remediation. Indeed, recent Navy
guidance callsfor developing an alter-
native strategy at sites where plots of
cumulative mass removed versustime
exhibit “an asymptotic condition” prior
to attaining the cleanup goal. ASM
goes further to suggest how to inter-
pret the monitoring data, when to con-
sider using new technol ogies, and how
to reach site closure for all types of
sites. ASM affords a way to manage
uncertai nty whilemoving forward with
the cleanup process because conven-
tional remedies can be implemented
first while additional information is
gained on innovative but more risky
technologies.

ASM isparticularly appropriatefor
high-risk sites with multiple or recalci-
trant contaminants, multiple stressors,
and heterogeneous hydrogeology
where progress has stalled prior to
reaching cleanup goals and where pro-
jected large costs are at stake. Prior to
widespread adoption, the Navy should
consider pilot testing ASM at alimited
number of sitesto allow Navy managers
to better understand any transactional
costs and delays that may accompany
ASM implementation.

The study was sponsored by the
Naval Facilities Engineering Service
Center. It was chaired by Edward
Bouwer of Johns Hopkins University.
Copies of the report are available from
the WSTB office at 202-334-3422 or
lehlers@nas.edu.

Laura Ehlersis a Senior Saff Officer

with the Water Science and Technol-
ogy Board.
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such methods and whether their in-
creased usewill lead to better environ-
mental decisionmaking. The commit-
teewill holditsfinal meeting on March
20-21 in Washington, D.C. The
committee’s report is expected to be
published in late 2003.

This study is sponsored by the
EPA, the Corps of Engineers, and the
Department of Agriculture. Geoffrey
Heal of ColumbiaUniversity chairsthe
committee. For moreinformation, con-
tact study director Mark Gibson at 202-
334-3422 or mgibson@nas.edu.

Assessment of U.S. Army Corps of
Engineers’ Economics and Environ-
mental Analysis and Peer Review for
Water Resources Project Planning

Section 216 of the Water Resources
Development Act of 2000 (WRDA 2000)
mandated two National Academies
studiesof Corpsof Engineersplanning
and decision making procedureswithin
itsfeasibility studies: a) areview of the
Corps' state-of-the-art planning and
analytical methods, and b) areview of
the Corps’ independent peer review
procedures. The WSTB, working in
cooperation with the NRC’s Ocean
StudiesBoard has appointed acoordi-
nating committee and four study pan-
elsto carry out thisrequest. The study
panel topics are peer review, adaptive
management for resources stewardship,
methodsfor project planning, and river
basins and coastal systems. The work
of the coordinating committee and the
four study panelsiscollectively known
as “The 216 Studies,” named after the
WRDA 2000 section mandating them.
The peer review panel issued itsreport
inJuly 2002. Thethree other study pan-
elsand the coordinating committee will
issuetheir reportsin fall 2003.

The Coordinating Committee is
tracking progress of the study panels,
ensuring consistency between them,
and will produce a synthesis report
based on thefindingsof thefour study
panelsand itsown conclusions. Mem-
bers of the coordinating committee in-
clude chairs of the four study panels,

plusseveral other water resources man-
agement experts. Leonard Shabman of
Resourcesfor the Future chairsthe co-
ordinating committee. This committee
held its fifth meeting in Washington,
D.C. on January 27-28 and will hold its
sixth and final meeting in San Francisco
on April 3-4.

The Peer Review Panel operated
on a shorter time frame than the other
three study panels and issued its final
report in July 2002. James Mitchell of
VirginiaTech chaired thiscommittee. To
obtain acopy of the panel’ sreport, Re-
view Procedures for Water Resources
Project Planning, contact study direc-
tor Jeffrey Jacobs at 202-334-3422.

The Project Planning Panel held
its fourth and final meeting on Febru-
ary 26-27 in Washington. Thispanel is
reviewing the Corps’ methods for
project planning, which are embodied
primarily in the federal “Principles and
Guidelines’ and the Corps' own Plan-
ning Guidance Notebook. Gregory
Baecher of the University of Maryland
chairsthe panel. For moreinformation
on this panel, contact study director
Jeffrey Jacobs at 202-334-3422.

The River Basinsand Coastal Sys-
tems Panel helditsfinal meetingin No-
vember 2002. This panel is reviewing
the Corps’ methodsand approachesfor
planning and coordinating water
projects across watershed and river
basin systems. Larry Roesner of Colo-
rado State University chairs the panel.
For more information on this panel,
contact John Dandelski at the Ocean
Studies Board at 202-334-1978.

The Adaptive Management for
Resour ces Stewardship Panel heldits
final meeting on February 20-21 in
Washington. This panel is reviewing
the Corps' effortsand future prospects
in implementing the adaptive manage-
ment paradigm in managing its water
resources projects. Donald Boesch of
the University of Maryland Center for
Environmental and Estuarine Studies
chairsthe panel. For moreinformation
on this panel, contact study director
Jeffrey Jacobs at 202-334-3422.

Review of the Desalination and Water
Purification Technology Roadmap

Accessto freshwater isanincreas-
ingly critical national and international
issue. In order to maintain economic
development and improve standards of
living and health, sustainable supplies
of high-quality freshwater are needed.
This will require the development of
innovative and cost-effective methods
toimprovewater management, use, and
reuse aswell asnovel technologiesthat
can “create” freshwater from nontradi-
tional sources. As noted in the NRC/
WSTB 2001 report Envisioning the
Agenda for Water Resour ces Research
in the Twenty-First Century, one area
that merits increased consideration is
the devel opment and i mplementation of
increasingly cost-competitive desalina-
tion technologies. Because saline and
brackish waters constitute over 97 per-
cent of the world’s water, desalination
has the potential to significantly aug-
ment the limited freshwater resources
in the United States and many parts of
the world. Though desalination costs
and performance have been signifi-
cantly improved in recent decades,
overall desalination system costs must
befurther reduced in order to make de-
salination more competitive with other
water supply options and to provide
communities with a broader array of
choices to meet their growing water
needs in a long-term and sustainable
manner.

In early 2002, the U.S. Bureau of
Reclamation and SandiaNational Labo-
ratoriesinitiated aroad-mapping activ-
ity (now called the Desalination and
Water Purification Technology
Roadmap) to identify the major re-
search/technology needsand priorities
for thenationfor the next 20 years. The
Roadmap will beused asaplanning tool
tofacilitate science and technology in-
vestment decisions and as a manage-
ment tool to help structure the selec-
tion of desalination research, develop-
ment, and demonstration projects. Pro-
ponents hope that the Roadmap also
will be used by other institutions that
are conducting desalination research
so that research is coordinated and

continues on page 12
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complementary. The Bureau of Recla-
mation contacted the WSTB inlate 2002
to undertake areview of the Roadmap
document. Fundingtoinitiatethe study
was obtained in January 2003. A brief
interim report will follow the first meet-
ing, which will likely occur in spring
2003. Thefirst meeting will also feature
a stakeholder workshop to brief the
committee on the origin, development,
and status of the Roadmap, help frame
theissues, and inform the committee of
other desalination-related activities of
federal, state, and local entities and
other stakeholders engaged in desali-
nation research and development.

David H. Marks, Massachusetts
Institute of Technology, chairs the
committee. Other committee members
include Miriam Balaban, Mario Negri
Sud Institute for Biomedical and
Pharmacological Research; B. Anatole
Falagan, Metropolitan Water District of
Southern California; Joseph G.
Jacangel o, Montgomery Watson Harza;
Kimberly L. Jones, Howard University;
William J. Koros, Georgia Institute of
Technology; John Letey, Jr., University
of California, Riverside; Thomas M.
Pankratz; CH2M Hill; Richard H. Sakgji,
Cdlifornia State Department of Health
Services; CharlesD. Turner, University
of Texas, El Paso, and; Mark Wilf,
Hydranautics. For more information,
contact Mark Gibson (mgibson@
nas.edu) or Stephanie Johnson
(siohnson @nas.edu), both at 202-334-
3422,

Indicators for Waterborne Pathogens
The Committee on Indicators for
Waterborne Pathogens is slated to re-
port on candidate indicators and/or in-
dicator approachesfor microbial patho-
gen contamination in U.S. recreational
waters and source water. This Board
on Life Sciences/WSTB study will re-
view and provide perspective on the
importance and public health impacts
of waterborne pathogens as discussed
inpreviousNational Academiesreports
and other seminal reports and develop
candidate lists or sets of appropriate
and scientifically defensibleindicators

and/or indicator approaches. The
study committee has met atotal of four
timesover a15-month study period. In
its September 2002 meeting, a public
workshop was held. Topics for the
workshop included various issues re-
lated to the committee’ scharge, includ-
ing: Multiple Uses of Ambient Waters
(ChrisCrockett, PhiladelphiaWater De-
partment); Recreational \Water—Epide-
miologic Evidence (Jack Colford, Uni-
versity of Californiaat Berkeley, School
of Public Health); Water Quality: Mod-
eling and Land Use (Geoffrey Scott, Na-
tional Oceanicand AtmosphericAdmin-
istration); Parasite Monitoring (Peter
Marsden, Drinking Water I nspectorate,
UK); World Health Organization—
Drinking Water Standards (Mark
Sobsey, University of North Carolina,
Chapd Hill, and committee member); In-
novative Detection Technologies I,
(Raymond Mariella, Lawrence
Livermore National Laboratory); and
Innovative Detection Technologies 1,
(J- Michael Ramsey, Oak Ridge National
Laboratory). The committee’s report
should enter review in spring 2003 and
be released in prepublication by June
2003.

This EPA-sponsored study is
chaired by Mary Jane Osborn (NAS),
University of Connecticut, and vice-
chaired by R. Rhodes Trussell (NAE),
Montgomery Watson Harza, Inc. For
further information, contact Mark
Gibson at 202-334-3422 or
mgibson@nas.edu.

Platte River Endangered and
Threatened Species

TheBoard on Environmental Stud-
iesand Toxicology, in cooperation with
the WSTB, is studying habitat needs
for several endangered species along
thePlatte River. A study committeewill
assess the Central Platte River habitat
needs for the whooping crane, piping
plover, and interior least tern, and will
assess L ower Platte River habitat needs
of the pallid sturgeon. The committee
will review federal assessments of how
current Platte River operations affect
thelikelihood of survival of and/or limit
the recovery of these species. It will
a so consider whether other Platte River
habitats provide similar valuesthat are

essential to the survival and/or recov-
ery of these species. The committee
will consider the scientific foundations
for the current federal designation of
Central Platte habitat as “ critical habi-
tat” for thewhooping crane and North-
ern Great Plainsbreeding population of
the piping plover.

This activity is being conducted
in response to arequest from the U.S.
Department of the Interior. Appoint-
ment of thecommitteeispending. There
are three meetings with afinal report
duein early 2004. For moreinformation
onthisstudy, contact Lauren Alexander
of the WSTB at 202-334-3422 or
|eal exander @nas.edu.

Restoration of the Greater Everglades
Ecosystem

A remarkable collaboration of |o-
cal, state, federal, and tribal entitieshas
been working to reverse some of the
environmental degradation and restore
more natural conditionsto much of the
Everglades. This has resulted in the
Comprehensive EvergladesRestoration
Plan, or CERP, which was approved by
Congressin the 2000 Water Resources
Development Act.

The Everglades was once a free-
flowing “river of grass’ extending from
the Kissimmee lakes to Florida Bay.
However, morethan half the Everglades
wetlands have been lost to develop-
ment. The Committee on Restoration
of the Greater Everglades Ecosystem
(CROGEE) was formed in 1999 to pro-
vide scientific guidance to agencies
charged with restoration and preserva-
tion of the Everglades.

The committee is presently work-
inginanumber of areas, including eco-
logical indicators, therole of flow inthe
system, and options for water storage
in the restoration program. A report
titled Progresstowards Adaptive Moni-
toring and Assessment for CERP should
bereleasedin March 2003. A report on
Flows and Levels in the Ridge and
Slough Region of the Evergladesisin
preparation.

Funding for the committee’s work
is provided by the Department of the
Interior and the Army Corps of Engi-
neers. Jean Bahr of the University of

continues next page
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Wisconsin, Madison chairsthecommit-
tee. Stephen Parker isthe study direc-
tor, assisted by David Policansky (As-
sociate Director, Board on Environmen-
tal Studiesand Toxicology), Will Logan,
and Patricia Jones-Kershaw. For more
information, contact Will Logan at 202-
334-3422 or wlogan@nas.edu.

Source Removal of Contaminants in
the Subsurface

In August, the WSTB commenced
astudy on the effectiveness of source
removal as a strategy for cleaning up
contaminated groundwater and soil at
hazardous waste sites. Aggressive
source removal isincreasingly popular
asaway to achieve partial or complete
reduction of contaminant mass at sites
across the country. Little is known
about the overall impact of such efforts
on groundwater quality and other pa-
rameters. The study is considering
such source removal technologies as
insitu chemical oxidation, thermal treat-
ment, and surfactant flushing, and it will
focus on recalcitrant organic com-
pounds, including explosives. At its
first meeting, the committee heard pre-
sentations from its sponsor, the Army
Environmental Center, and from project
managers at four Army facilities. The
second meeting, held January 29-31in
San Antonio, TX, featured afield trip
toKelly Air ForceBase. Thethird meet-
ing will be held April 14-15 in Wash-
ington, DC.

John Fountain of North Carolina
State University is serving as chair.
Other committee members are Linda
Abriola, University of Michigan; Lisa
Alvarez-Cohen, University of Califor-
nia, Berkeley; Mary Jo Baedecker, U.S.
Geological Survey; David Ellis, DuPont
Engineering; ThomasHarmon, Univer-
sity of California, Los Angeles; Nancy
Hayden, University of Vermont; Peter
Kitanidis, Stanford University; Joel
Mintz, Nova Southeastern University
Shepard Broad Law Center; James
Phelan, Sandia National Laboratories;
Gary Pope, University of Texas, Aus-
tin; David Sabatini, University of Okla-
homa; Thomas Sale, Colorado State

University; Brent Sleep, University of
Toronto; Julie Wilson, Landau A ssoci-
ates, John Young, Hebrew University
of Jerusalem; and Katherine Y uracko,
YAHSGS. For more information, con-
tact Laura Ehlers at 202-334-3422 or
lehlers@nas.edu.

Studies in Hydrologic Science

The Committee on Hydrologic Sci-
ence was formed in 1999 to review and
provide advice on scientific activities
of U.S. federal agencies and U.S. con-
tributions to international programsin
hydrol ogic science, and to provideguid-
ance for development of the scienceit-
self. Such a committee is needed be-
cause hydrologic science historically
has been distributed among other geo-
science disciplines, and because the
development of hydrology as ascience
has often been secondary to engineer-
ing applications designed to meet the
needs of water management.

The committee hastwo reports are
in preparation. Thefirst isonGround-
water Fluxes across Interfaces, based
on a May 2002 workshop focused on
interactions of recharge and discharge
with climate, scaling issues, and diffuse
vs. focused fluxes. The second con-
cerns Resear ch attheBoundary of Ecol -
ogy and Hydrology. The COHS also
contributed ideasto the Academies’ re-
view of theU.S. Climate Change Science
Program’ sdraft strategic planfor climate
change and global change studies. The
committee will be meeting on May 19-
20to discusswhether to hold additional
workshops on topicsin hydrologic sci-
ence or to change its meeting format to
roundtable discussions with scientists
from governmental and non-govern-
mental entities.

Eric Wood of Princeton University
chairs the committee. For more infor-
mation, contact study director Will Lo-
gan at 202-334-3422 or wlogan@
nas.edu

U.S. Geological Survey Water
Resources Research

The Committee on U.S. Geological
Survey Water Resources Research was
formed in 1985 to advise the USGS on
its programs in the Water Resources Di-
vision. Previousreportsof thecommittee

included topics such as watershed re-
search, hydrologic hazards, the stream-
gaging network, groundwater research,
and water use.

Thecommitteeiscurrently review-
ing the National Streamflow Informa-
tion Program (NSIP). NSIP was cre-
ated due to congressional concerns
about the progressive loss of
streamgages, especially those with a
long period of record. It consists of a
core of streamgages funded and oper-
ated by either the USGS or other agen-
ciesthat provide datathat meet national
needs. Thecommitteeisevaluating the
appropriateness of the NSIP-selected
minimum national streamflow informa-
tion needs and design characteristics
of the network, and the components of
the NSIP plan. It will also comment on
how NSIP should support the devel-
opment of river science (e.g., interac-
tion of hydrology, geomorphology and
ecology). The Committee will meet on
May 12-13 to finalize the NSIP report
andto consider futureactivitiesrelated
tothe USGS' s current and planned ini-
tiativesin river science.

David Maidment of the University
of Texas, Austin chairs the committee.
For moreinformation contact study di-
rector Will Logan at 202-334-3422 or
wlogan@nas.edu.

Water Quality Improvement for the
Pittsburgh Region

This study will assess the waste-
water and water quality problems of the
Pittsburgh, Pennsylvania area and
make recommendations on how these
issues and needs can be best ad-
dressed by the multiple jurisdictions
onacooperativebasis. Thestudy can
also provide an instructive model for
the EPA and other urban areaswherea
regional cooperative approach to wa-
ter quality management may be con-
sidered. Thestudy committeeisslated
to meet atotal of six times over atwo
year study period and has already met
threetimesin 2002, al in or near Pitts-
burgh, PA: July 7-8; September 23-24;
and December 9-10. The first meeting
included a large public stakeholder
workshop hosted by Carnegie Mellon

continues on page 14
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University whilethe latter meetingsin-
cluded an urban and rural “water qual-
ity field trip,” respectively. The
committee’ s fourth meeting is planned
for April 24-25, 2003 in Washington,
D.C., and the fifth meeting for July 17-
18, 2003 in Woods Hole, MA. After a
final meeting in early fall 2003, the
committee's report should be released
in late 2003 or early 2004.

The committee is chaired by
Jerome Gilbert (NAE), J. Gilbert, Inc. of
Orinda, CA. Jeffrey Lauria, Malcolm
Pirnie, Inc.; Gary Logsdon, Black &
Veatch, Inc.; Perry McCarty (NAE),
Stanford University; Patricia Miller,
West Virginia University Safety &
Health Extension Service; David
Moreau, University of North Caroling;
Nelson Moreau, the CADMUS Group;
Rutherford Platt, University of Massa-
chusetts of Amherst; Stuart Schwartz,
Water Resources Research I nstitute of
the University of North Carolina; James
Shortle, Pennsylvania State University;
Joel Tarr, Carnegie Méellon University;
Jeanne VanBriesen, Carnegie Mellon
University; and Paul Ziemkiewicz, West
VirginiaUniversity.

Thestudy issponsored by the Al-
legheny Conference on Community
Development. For more information,
contact study director Mark Gibson at
202-334-3422 or mgibson@nas.edu.

Water Resources Management,
Instream Flows, and Salmon Survival
in the Columbia River Basin,
Washington

The WSTB, in cooperation with
the Board on Environmental Studies
and Toxicology, has assembled a com-
mitteethat isreviewing therelationsbe-
tween instream flows, withdrawal's, and
impact on salmoninthe ColumbiaRiver.
The study wasinitiated in response to
a request from the Washington State
Department of Ecology. The Depart-
ment of Ecology is responsible for is-
suing state water withdrawal permits
and water rightson the ColumbiaRiver
(and other rivers) within the State of
Washington. Decisionsby the Depart-
ment of Ecology regarding dozens of

permit applications from the Columbia
mainstem are currently pending. The
agency facesthe challenge of not only
ensuring that permitting decisions are
based on sound scientific knowledge,
but also making these decisions in a
context of competing scientific studies
and interest groups with different per-
spectives on the impacts of withdraw-
als. To assist the Department of Ecol-
ogy withthesedecisionsrelatedtowith-
drawals and their potential impacts on
salmon, thiscommitteeisreviewing sci-
entific data and environmental condi-
tionsrelating to endangered salmon and
other species. The committee is also
evaluating the potential cumulative ef-
fectsof arange of water withdrawal and
management scenarios.

The committee held its first meet-
ing in Richland, WA on February 3-4.
Its second meeting will be held in
Vancouver, WA onMarch20-21. A third
meeting is scheduled for July 28-29 in
Olympia, WA. A fourth and final meet-
ing will be held in October at the
Beckman Center in Irvine, CA. The
committee’s report is scheduled for
completion in March 2004.

Thecommitteeischaired by Ernest
Smerdon, University of Arizona(emeri-
tus). Other membersareRichard Adams,
Oregon State University; Donald
Chapman, BioAnalysts, Inc.; Darrell
Fontane, Colorado State University;
Albert Giorgi, BioAnalysts, Inc.; Helen
Ingram, University of California, Irvine;
Carter Johnson, South Dakota State
University; John Magnuson, Univer-
sity of Wisconsin; Stuart McKenzie,
U.S. Geological Survey (retired); Diane
McKnight, University of Colorado;
Tammy Newcomb, Michigan Depart-
ment of Natural Resources; Kenneth
Tanji, University of California, Davis;
John Thorson, consultant. For addi-
tional information on this committee,
contact study director Jeffrey Jacobs
a 202-334-3422 or jjacobs@nas.edu.

FUTURE PROJECTS

CALFED Bay-Delta Program

The WSTB with the Board on En-
vironmental Studiesand Toxicology is
making arrangements to enter into an
advisory relationshipwiththe CALFED
Bay-Delta Program. The NRC’s objec-
tivewill beto help assurethe quality of
the scientific basis of this important
effort to restore the San Francisco Bay-
Delta ecosystem, enhance the quality
andreliability of California swater sup-
ply, andimprovetheintegrity of itslevee
system. The CALFED Bay-Delta Pro-
gramisacollaborative program involv-
ing 18 federal and Californiastate agen-
cies with agricultural, urban, environ-
mental, fishery, business, native Ameri-
can, and rural interests.

Cadlifornia’ sBay-Deltaestuary isa
biologically diverse aguatic ecosystem
that playsacentral roleinthedistribu-
tion of Cdifornia swater fromthestate’ s
northern regions to its southern, arid,
and populous cities and agricultural
areas. The Bay-Delta region receives
water from the Sacramento and San
Joaguin Rivers, which in turn receive
flows from tributary streamsthat drain
the westward slopes of the Sierra Ne-
vada Mountains. Outflows from the
Bay-Delta, through the San Francisco
Bay and into the Pacific Ocean, are bal -
anced by tidal inflows, resulting in a
brackish water ecosystem in many
reaches of the Bay-Delta, which isthe
Pacific Coast’s largest estuarine sys-
tem. Inaddition to its ecological func-
tionsand benefits, thereare largewith-
drawals of fresh water from the south-
ern section of the Bay-Delta, where
pumping stations divert large amounts
of water into the federal Central Valley
Project (primarily for agriculture) and
the State Water Project (primarily for
Southern California cities). This so-
phisticated engineering and hydrol ogic
system has met the diverse water-re-
lated needs of Californiansfor decades;
however, water quality and water quan-
tity problemsin recent decades, along
with the challenge of meeting the de-
mands of arapidly-growing population,
have resulted in tensions and strong
differences of opinion on the system’s

continues next page
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proper management.

Initial NRC effortswill focusonthe
CALFED Science Program itself, with
attention to science planning, manage-
ment, and use in support of the Pro-
gram. For more information contact
Stephen Parker at 202-334-3422 or
sdparker @nas.edu.

Great Lakes/St. Lawrence Seaway
Studies

The WSTB, in collaboration with
Board on Agriculture and Natural Re-
sources and Transportation Research
Board, is planning to initiate a set of
activities to improve the health of the
Great Lakes ecosystem and economy
of the Great Lakesregion. Theplanned
study will identify, eval uate, and present
a suite of new policy options for the
Gresat Lakesregion andthe St. Lawrence
Seaway that will (1) keep open the Great
L akes region to economic activity and
world commerce and (2) closethe Great
Lakesregion to theintentional and un-
intentional transport of biological
pathogens.

The Great Lakes ecosystem in-
cludes the five Great Lakes, four major
connecting channelsincluding Niagara
Falls, and an international border be-
tween Canada and the United States.
The Lakes are the largest freshwater
system on Earth and account for about
20 percent of the world’ s fresh surface
water. TheGreat Lakesdrain billionsof
gallons each day from Lake Superior
through Lake Ontario, then to the At-
lantic Ocean through the St. Lawrence
Seaway system on the St. Lawrence
River. The St. Lawrence Seaway’ slock
and dam system, opened in 1959, is a
critical valve in the flow system, con-
trolling access to and exchange of in-
dustrial good and services, water, ma-
terials, and biologic organisms in and
out of the Great Lakes basin. The 60+
year-old structures are showing signs
of age, and repairs are necessary and
upgrades to the Seaway may be re-
quired if the Seaway isto play alarger
role in the economy of the Great L akes
region in coming decades.

Updating and rehabilitating the St.
Lawrence Seaway is a major undertak-
ing that calls into question what may
be the best policy options for the St.
Lawrence Seaway and the Great Lakes
Region. The options are not clear-cut
due to competing interests. For ex-
ample, updating and rehabilitating the
St. Lawrence Seaway could invigorate
sluggish industrial production in the
basin by increasing capacity for global
trade. However, bigger ships are
charged with bringing unwanted exotic
speciesintheir hullsand ballasts. Two
notorious exotic species, the zebra
mussel and the sealamprey, wereintro-
ducedtothe Great L akesecosystemvia
the hulls of ocean-going vessels, and
have subsequently leveled severe and
deleteriousimpacts on the Great L akes
ecosystem.

A set of plausible, credible, and
viablepolicy optionsare needed to help
government and regional decision-mak-
ers propose and implement the best
policiesfor the Great Lakesregion. The
NRC study will present a suite of new
policies that consider measures and
impacts of the introduction and prolif-
eration of exotic (non-native) aquatic
species; changes in fish populations;
water quality; lake and tributary water
levels; and climate change and variabil-
ity. Likewise, economic dataand analy-
sis, including trends in regional-na-
tional-global trade for the Great Lakes
sectors that export and import goods,
shipping line economics (particularly
affecting ship dimensions and utiliza-
tion) that could be or have been trans-
ported on the Seaway, waterway traffic
levels, and destinations/origins of ex-
ported/imported products, will be in-
cluded in process of developing the
policy optionsfor the Great Lakes. The
WSTB hasan early history of advising
on Great Lakes issues but has not ad-
dressed the Great L akes ecosystem ex-
plicitly since 1989. Earlier publications
include: The Great Lakes Water Qual-
ity Agreement: An Evolving Instrument
for Ecosystem Management (1985) and
Great Lake Water Levels: ShorelineDi-
lemmas (1989). For information, con-
tact Lauren Alexander at 202-334-3422
or |ealexander @nas.edu.

Maintaining Safety of Our Nation’s
Water Supplies

The events of September 11, 2001
have led many to question the vulner-
ability of our water systemsto deliber-
ate attack or sabotage. Although rec-
ognized in the past, the vulnerability
of our water systemsto deliberate acts
hasusually not received agreat deal of
attention, partly because developing
and maintai ning existing water systems
received primary attention. Many com-
ponents of our water systems are ag-
ing and need repairs, replacements, or
upgrades. Thisinfrastructureimprove-
ment has assumed a heightened impor-
tance since September 11, asthere may
be opportunities to protect our water
system infrastructure from intentional
acts. Although driven by a sense of
urgency because of recent events, itis
critical to carefully consider new ap-
proaches that may ensure long-term
water system security.

Several issues need to be better
understood to protect our water sup-
ply systemsfromintentional acts, all of
whichwill requireengineering analysis,
scientific advances, and evaluation of
institutional arrangements and water
policies. First, water supply, water treat-
ment, and water distribution systems
may be the target of physical attacks.
Dams, and aqueducts and pumping
stations that capture and convey wa-
ter over long distances are especially
vulnerable.

Second, thereis potential for harm-
ful chemical or biological agentsto be
added to water systems, at the source,
at the treatment plants, or within the
distribution system. Harmful agents
could also be introduced into a water
source when wastewater treatment fa-
cilitiesmalfunction. Technological im-
provements could improve monitoring
of water supplies for abroad spectrum
of compounds, both known and un-
known.

The WSTB plansto undertake as-
sessments of various aspects of the
safety of the nation’ swater supply sys-
tems. Aninitial activity, focused onthe
Environmental Protection Agency’s
Homeland Security efforts, isbeing or-
ganized as of the publication of this

continues on page 16
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WSTB REPORTS

Environmental Cleanup at Navy
Facilities: Adaptive Site Management
2003

This report looks at developing a
decisionmaking framework to siteclean
up that is embodied within a “system
engineering approach,” which would
allow for reconsideration of remedies
over time. Itisafollowupto 1999 NRC
report Environmental Cleanup at Navy
Facilities: Risk-Based Methods. Avail-
ableat $37.00 prepublication (seeorder
form).

Review Procedures for Water Resources
Planning

2002

Thisreport isthefirst of aseriesfroma
larger study assessing the U.S. Army
Corps of Engineers’ methods of analy-
sisand review proceduresfor its water

resources project planning. It recom-
mends ways to improve review proce-
dures for Corps planning studies.
Availablefor $12.00 (see order form).

Aquifer Storage and Recovery in the
Comprehensive Everglades Restora-
tion Plan: A Review of the ASR
Regional Study Project Management
Plan of the Comprehensive Everglades
Restoration Plan

2002

Thisreport reviewsthe project manage-
ment plan for the aguifer storage and
recovery regional study on adequacy
of the proposed scientific methods to
address key issues raised by the Com-
mittee on Restoration of the Everglades
Ecosystem and the ASR I ssue Team of
the South Florida Ecosystem Restora-
tion Task Force Working Group. Avail-
ablefor $18.00 (see order form).

Florida Bay Research Programs and
Their Relation to the Comprehensive
Everglades Restoration Plan

2002

Thisreport evaluates FloridaBay stud-
iesand restoration activitiesthat affect
the success of the Comprehensive Ev-
ergladesRestoration Plan. Availablefor
$18.00 (see order form).

Review of the Florida Keys Carrying
Capacity Study

2002

Thisreport assesses and makesrecom-
mendati ons on scientific methods, prin-
ciples, and datathat form the indepen-
dent and critical reviewsof the* Florida
Keys Carrying Capacity Study: Test
Carrying Capacity AnalysisModel. First
Draft.” Available for $38.25 (see order
form).

continued from page 15
Future Projects

report. The goal of WTSB studiesin
thisareawill beto help set prioritiesfor
current operations, evaluate the state
of knowledge and status of new tech-
nologies, and identify promising re-
search opportunities. For more infor-
mation on funding opportunities con-
tact Stephanie Johnson at 202-334-3422
or sjohnson@nas.edu.

Review of the U.S. Army Corps of Engi-
neers Restructured Draft Feasibility
Study for the Upper Mississippi River-
[llinois Waterway System: Phase I

In early 2001, the WSTB, in coop-
eration with the Transportation Re-
search Board, issued areport, Inland
navigation System Planning: The Up-
per Mississippi River-lllinois Water-
way, that reviewed the Corps of Engi-
neers draft feashility study of the Up-
per Mississippi River-1llinois Waterway
(UMR-IWW). Since then, the Corps,
working in cooperation with several
other federal agencies, has been re-
structuring thisfeasibility study inline
withthereport’ srecommendations. The
WSTB has now been requested by the
Corpsto review therestructured feasi-
bility study. Likethe2001 study (Phase

1), this study (Phase I1) will evaluate
economics models used by the Corps
for forecasting future commodity
prices, demands, and levels of water-
way traffic. ThePhasell activity, how-
ever, will likely pursue broader topics,
including the restructured study’s en-
vironmental analyses and its efforts at
integrating economic, environmental,
and management considerations.

As this newsletter went to press,
logistical details of this study were be-
ing negotiated. An initial, tentative
study timeline calls for acommittee to
be appointed about May 2003 and nu-
merous events and reports through
2004. For more information on this ac-
tivity, contact Jeffrey Jacobsat 202-334-
3422 or jjacobs@nas.edu.

State Water Quality Monitoring Program
in Support of Water Quality Manage-
ment

During the summer of 2002, the
WSTB was approached by EPA’s Of-
fice of Wetlands, Oceans, and Water-
sheds to undertake a study that will
assess the adequacy of current state
water quality monitoring efforts. Since
that time, WSTB staff have created a
proposal and submitteditto EPA. The
proposed study will evaluate the effec-

tiveness of current state programs for
monitoring the health of the nation’s
waters and make suggestions for im-
provement, with an emphasis on better
linking the water quality standard set-
ting process and monitoring network
design. Several issues will be consid-
ered, including water body segmenta-
tion, innovativeor aternativemeansfor
setting water quality standards, appro-
priate monitoring approachesand moni-
toring network design, statistical ap-
proaches for making attainment deter-
minations, and therel ationship between
state water quality monitoring efforts
and other potentially complementary
activities. The resulting report should
help improve and advance the water
quality monitoring efforts of EPA,
states, and other entities. Once acon-
tract with EPA has been established,
WSTB will be forming a committee of
approximately 13 with expertise in the
areas of aquatic chemistry, watershed
and water resources management,
aguatic and estuarine ecology, hydrol-
ogy, statistics, and water quality moni-
toring (including emerging technolo-
gies). For further information, or to
nominate committee members, contact
Laura Ehlers at 202-334-3422 or
lehlers@nas.edu.
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WSTB Reports

Compensating for Wetland Losses
Under the Clean Water Act

2002

This report evaluates mitigation prac-
tice as a way to restore and maintain
quality of the nation’ s waters, particu-
larly under the Clean Water Act. Avail-
able for $49.95 (see order form).

Bioavailability of Contaminants in
Soils and Sediments

2002

Thisreport assessesthe current scien-
tific understanding of processes that
affect whether chemical contaminants
present in soils and sediments at con-
taminated sites are bioavailable to hu-
mans, animals, and plants. Available
for $68.50 (see order form).

Privatization of Water Services in the
United States: An Assessment of
Issues and Experiences

2002

This report identifies and explains the
different issues and factors that drive
municipalitiesto consider privatization
as an option for providing and manag-
ing water services. Availablefor $39.95
(see order form).

Opportunities to Improve the U.S.
Geological Survey National Water
Quality Assessment Program

2002

Thisreport reviewsthe U.S. Geological
Survey’s National Water Quality As-
sessment Program and makes recom-
mendations as the program enters into
itssecond decade. Availablefor $34.00
(see order form).

Predictability and Limits-to-Prediction
in Hydrologic Systems

2002

Thisis areport of a workshop on Pre-
dictability and Limit-to-Predictionin Hy-
drologic Systems. Thereport discusses
research milestonesinthisfield. Avail-
able from the WSTB at 202-334-3422.

Estimating Water Use in the United
States: A New Paradigm for the
National Water-Use Information
Program

2002

Thisreport reviews the USGS National
Water-Use Information Program
(NWUIP) and makes recommendations
and identifies opportunities. Available
from the WSTB at 202-334-3422.

Review of the USGCRP Plan for a New
Scientific Initiative on the Global
Water Cycle

2002

The report reviews and provides com-
ments on the USGCRP reportA Plan for
a New Scientific Initiative on the Glo-
bal Water Cycle. Available from the
WSTB at 202-334-3422.

Missouri River Ecosystem: Exploring
the Prospects for Recovery

2002

The report reviews the Missouri River
ecosystem’ sstatusand trends, science
programs and status of scientific know!-
edge, and organizational choices for
supporting ecosystem monitoring pro-
grams and for implementing adaptive
management. Prepublication copies of
the reportisavailablefromthe WSTB at
202-334-3422.

Riparian Areas: Functions and
Strategies for Management

2002

Thereport discussesthe characteristics,
functioning, and services of riparian ar-
eas and makes recommendations on
protecting and managing them. Avail-
ablefor $52.00 (see order form).

Assessing the TMDL Approach to
Water Quality Management

2001

Thisreport reviews the scientific bases
underlying the development and imple-
mentation of the Total Maximum Daily
Load progam for water pollution reduc-
tion. Available for $28.25 (see order
form).

Classifying Drinking Water
Contaminants for Regulatory
Consideration

2001

Thisreport presentsnew conceptual ap-
proach to the generation of future Can-
didate Contaminant Lists and explores
the feasibility of developing and using
mechanisms for identifying emerging
microbial pathogens for research and
regulatory activities. Available for
$42.00 (see order form).

Envisioning the Agenda for Water
Resources Research in the Twenty-
first Century

2001

This report discusses the future of the
nation’ swater resources and appropri-
ateresearch needed to promote sustain-
able management of those resources.
Available from the WSTB at 202-334-
3422,

Inland Navigation System Planning:
The Upper Mississippi River-lllinois
Waterway

2001

This report reviews the Corps’ draft
feasibility study that gauges the eco-
nomic viability of extending several
locks on the Upper Mississippi River-
Illinois Waterway. Availablefor $29.75
(see order form).

Aquifer Storage and Recovery in the
Comprehensive Everglades Restora-
tion Plan

2001

Thisreport evaluates pilot projectsfor
ASR in the Everglades. It makes rec-
ommendations for studies of regional
impacts, water quality, and system per-
formance. Availablefromthe WSTB at
202-334-3422.

Investigating Groundwater Systems

on Regional and National Scales

2000

This report makes recommendations
concerning the USGS Ground-Water Re-
sources Program, which is designed to
do regional groundwater assessment
and science. Available for $29.00 (see
order form).

continues on page 18
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Clean Coastal Waters: Understanding
and Reducing the Effects of Nutrient
Pollution

2000

This report assesses how coastal and
watershed processes affect nutrient
overenrichment of coastal ecosystems
and recommends ways to improve re-
search, monitoring, and management at
the federal, state, and local levels.
Availablefor $54.95 (see order form).

Risk Analysis and Uncertainty for
Flood Damage Reduction Studies
2000

This report reviews and assesses the
U.S. Army Corps of Engineers risk
analysis techniques in its flood dam-
age reduction studies. Available for
$40.00 (see order form).

Seeing Into the Earth: Noninvasive
Characterization of the Shallow
Subsurface of Environmental and
Engineering Application

2000

Thisreport examinesnew and improved
noninvasive methods for characteriza-
tion of the shallow subsurface of the
earth. Available for $35.00 (see order
form).

Natural Attenuation for Groundwater
Remediation

2000

This report examines natural attenua-
tion issues about such as public con-
cerns, scientific bases, and the criteria
for evaluating its potential for success
or failure. Availablefor $47.95 (see or-
der form).

Watershed Management for Potable
Water Supply: Assessing the New
York City Strategy

2000

Thisreport evaluatesthe New Y ork City
watershed management plan that is al-
lowing the City to avoid filtration of its
large upstate surface water supply. A
broad range of conclusions and rec-
ommendations are made, many of
which are applicable to surface water
supplies across the country. Available

for $56.00 (see order form).

Ecological Indicators for the Nation
2000

Thereport providesaframework for se-
lecting ecological indicators, and also
provides recommendations on several
specific indicators for gauging the in-
tegrity of the nation’s ecosystems.
Available for $39.95 (see order form).

Hydrologic Science Priorities for the
U.S. Global Change Research Program:
An Initial Assessment

1999

Thisreport makesrecommendationsfor
the U.S. Global Change Research Pro-
gram. Two broad science areas—pre-
dictability and variability of regiona and
global water cyclesand coupling of hy-
drologic systems and ecosystems
through biogeochemical cycles—are
identified that could augment the cur-
rent hydrologic sciences content of the
USGCRP. Available from the WSTB at
202-334-3422.

Downstream: Adaptive Management of
Glen Canyon Dam and the Colorado
River Ecosystem

1999

Thisreport evaluatesthe strengths and
weaknesses of theLong-Term Monitor-
ing and Research Plan of the Grand Can-
yon Monitoring and Research Center.
Available for $41.50 (see order form).

Identifying Future Drinking Water
Contaminants

1999

This report summarizes a workshop
based on prioritizing potential drinking
water contaminantsfor inclusion on fu-
ture Drinking Water Contaminant Can-
didate Lists. Available for $45.00 (see
order form).

Water for the Future: The West Bank
and Gaza Strip, Israel, and Jordan

1999

Thisreport recommendsthat Israel, Jor-
dan, and the Pal estinian Authority work
together to preserve aguatic ecosystems
inthe Middle East to ensure that an ad-
equate supply of fresh, high-quality
water isavailablefor futuregenerations.
Thereport offersarange of findingsand

observationsonwater resourcemanage-
ment optionsfor thisarea. Availablefor
$35.00 (see order form).

New Directions in Water Resources
Planning for the U.S. Army Corps of
Engineers

1999

This report identifies several ways in
which the Corps might reduce the time
required in water project planning. The
report also recommendsthat the federal
Principlesand Guidelinesfor Water and
Land Resources Implementation Stud-
ies be thoroughly reviewed and mod-
ernized. Available for $39.00 (see order
form).

Hydrologic Hazards Science at the U.S.
Geological Survey
1999

This report provides advice to the
U.S. Geological Survey with respect to
its research, interpretive studies, and
data collection effortsin the areaof hy-
drologic hazards, which includes
droughts, flooding, and related phenom-
ena. Available from the WSTB at 202-
334-3422.

Improving American River Flood
Frequency Analyses

1999

Thisreport evaluatesthe useful -ness of
variouskinds of data, including histori-
cal and paleoflood data; recommends
flood flow frequency distributionfor the
American River; and reviewsrecent sci-
entific literature on climate variability
and flood frequency. Availablefromthe
WSTB at 202-334-3422.

New Strategies for America’s Water-
sheds

1999

This report provides atimely and com-
prehensive look at the rise of “water-
shed thinking® among scientists and
policymakers and recommends waysto
steer the nation toward improved water-
shed management. Availablefor $49.00
(see order form).

Setting Priorities for Drinking Water
Contaminants

1999

Thisreport provides a phased decision
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processfor determining which contami-
nants on the Contaminant Candidate
List are appropriate for regulatory deci-
sionsand whichwill requireresearch or
monitoring. Available for $35.00 (see
order form).

Environmental Cleanup at Navy
Facilities: Risk-Based Methods

1999

This report reviews and critiques risk-
based cleanup methods, including those
developed by the EPA and the Ameri-
can Society of Testing and Materials,
and identifies eleven criteria that must
be part of any risk-based methodology
adopted by the Navy. Available for
$34.25 (see order form).

Issues in Potable Reuse: The Viability
of Augmenting Drinking Water
Supplies With Reclaimed Water

1998

This report looks at the issues involv-
ing the use of reclaimed water to supple-
ment drinking water supplies. It dis-
cusses issues of water treatment tech-
nology, monitoring, and testing of re-
claimed water to ensure public safety.
Availablefor $44.95 (see order form).

Hydrologic Sciences: Taking Stock
and Looking Ahead

1998

The WSTB used the opportunity of its
1997 Abel Wolman Distinguished Lec-

tureto assessthe vitality of the hydro-
logic sciences by the hydrologic com-
munity. Thisreport isacompilation of
the Wolman Lecture and four invited
papers, preceded by a summarizing
overview. Available for $35.00 (see or-
der form).

Innovations in Ground Water and Soil
Cleanup

1997

This report provides a comprehensive
review of the status of innovativetech-
nologiesfor subsurface cleanup. It also
recommends strategies for increasing
market demand for innovative
remediation technol ogies, standardizing
thecollection of pilot and field test data
on these technologies, and evaluating
cost data. Availablefor $44.95 (see or-
der form).

Valuing Ground Water

1997

This report examines approaches for
assessing the economic value of
groundwater and the costs of contami-
nating or depleting this resource. It
suggests aframework for policymakers
and managers to use in evaluating
tradeoffswhen thereare competing uses
for groundwater. Available for $39.95
(see order form).

Building a Foundation for
Environmental Research

1997

This report outlines a new framework
for organizing the research program at

3422.
edguzman@nas.edu.
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EPA’ s Office of Research and Devel op-
ment. Thereport callsfor the establish-
ment of two kinds of researchproblem-
driven research and core research.
Available from the WSTB at 202-334-
3422.

Watershed Research in the U.S.
Geological Survey

1997

This report is intended to assist the
USGS in improving its overall strategy
for watershed research. Available from
the WSTB at 202-334-3422.

Safe Water from Every Tap: Improving
Water Service to Small Communities
1997

Thisreport assessesthe quality of drink-
ing water in small communitiesand rec-
ommends a three-part strategy for im-
provingit. Availablefor $44.95 (seeor-
der form).

Alluvial Fan Flooding

1996

This report provides an updated regu-
latory definition of alluvia fanflooding,
presents criteriafor assessing whether
an areaisor isnot subject to such flood-
ing, and provides examples of applying
the definition and criteriato real situa-
tions. Availablefrom the WSTB at 202-
334-3422.

Freshwater Ecosystems: Revitalizing
Educational Programs in Limnology
1996

Thisreport providesan overview of the
status of inland waters, the history of
limnology, and key future problemsthat
may face water resource managers. It
recommends changesin limnology edu-
cation and research to meet the needs
of water resource management. Avail-
ablefor $54.95 (see order form).

For a complete listing of
WSTB reports, visit
http://nationalacademies.org/wstb.
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