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Foreword

Since 1964, the U.S. Department of Interior has been a principal catalyst
of water research throughout the United States. Irr that year, Congress passed

the Water Resources Research Actl which enabled the Interior Department to
establish the water resources research center program and to provide funding
for water centers at universities in each of the states and many of the
territories. To date, 54 centers have been established.

The Water Resources Research Act is attributable to the efforts of
Senator Clinton Anderson (D-NM), who at the time was chairman of the
Senate Committee on Interior and Insular Affairs, Resources for the Future,
the Council of State Governments, and colleges and universities around the
country.2 The statute was patterned after the Hatch Act of 1887 which had
created a system of agricultural experimentation stations at land grant colleges
throughout the United States.3

In 1984, over opposition from the Reagan Administration, Congress-

overwhelmingly renew-ed its commitment to this decentralized system of
water research.- With passage of the Water Resources Research Act of 7984,
Congress reauthorized the water resources research center program and
auth-orized the expenditure of $35 million for each fiscal year through FY
1,989.4 Actual appropriations for the program, however, have been much less

than the authorization. In FY 1989, Congressional appropriations were 95.67
million for Section 104 grants and $4.38 million for Section 105 grants. More
information about this statute is provided in Chapter 1 of this report.

Authorization for the main components of the Water Resources
Research Act will expire on September 30, 1,989. While congressional support
for the program still appears strong, bills to reauthorize the Program did not
pass the 100th Congress in 1988.s Similar reauthorization bills have been
introduced in 1989.

1 Pnb.L. No.88-379 $u1.77,1964).
2 For a history of the Water Resources Research Act, see the excellent publication
commemorating its 25th Anniversary, NAT'L ASS'N OF WATER INST. DIRECTORS, THE
WATER RESOURCES RESEARCH PROGRAM: LESSONS FROM THE PAST, PERSPECTTVES

ON THE FUTURE (nd; issued in 1989)(hereafter cited as "NAWID").
3 M. att.4 Not including an additional $13 million each year through FY 1991 for Ogallala aquifer
research and development. Act of Mar. 22, \984, Pub. L. No. 98-242, Title III, as added Nov. 17,

1986, P.L. 99-662, Title XI, S 172Uc), 100 Stat. 4239.
5 E.g,, H.R. 5010.



Montana's University Regents have established the state's Water
Resources Research Center at Montana State University in Bozeman. At
MSU, the Center is staffed by a 0.4 time Acting Director and 0.75 FTE support
staff. Part-time associate directors are appointed both for the University of
Montana and Montana College of Mineral Science and Technology, which
builds the participation of these two institutions directly into the water
research program. In FY 7988, the budget for the Water Center was $105,130
from the USGS and $207,402 from non-federal sources.

Although Montana's Water Center has been long-established, there
has been a concern among many state decisionmakers that the full potential
of the Center is not being realized. Montana's water is probably the state's
cardinal natural resource and there is a growing realization of its critical
importance to the economy and culture of the state. Water is basic to
Montana's quality of life. Water sustains the state's principal economic
activities including agriculture, recreational and tourism, and mining. The
presence of sufficient, quality water will be important for economic growth in
the state.

Montana's legislators have expressed a growing interest in the strength
of Montana's water research and planning programs. In 1982, a major report
to the legislature on water in the Missouri River Basin noted that "[t]he state
needs to develop a system to manage the state's water resources more
efficiently, specifically identifying water resources, existing uses, and the
potential for future development."5 In 1985, the Legislature's Select
Committee on Water Marketing Final Report included several
recommendations concerning the development of water data and water
policy.T In response to these recommendations, the permanent interim
Water Policy Committee examined Montana's water research program in
1985 and 1986 with a presentation on the program and structure of Montana's
Water Center and similar presentations on tltah's and Wyoming's water
resource programs.

The Water Policy Committee for the next biennium (1987-88) built
upon the earlier committee's work and expressed even greater interest in
Montana's Water Center. The Committee heard presentations by
Commissioner of Higher Education and center staff. The Committee
requested a report by the Commissioner on how Montana's Water Center
might be improved. In response, the Commissioner sponsored a Symposium
on Water Research and Education, held fune 13, 1988, to which people from
universities, state agencies, and the public were invited to discuss Montana's
water research needs and the possible role of the Center. In October L988, the

5 uout. DEp'T oF NATURAL REsouRcEs & CoNSERVATIoN, A wATER
PROTECTION STRATEGY FOR MONTANIA (1982).
7 RTPORT OFTI{E SELECT COMMITTEE ON WATER MARKETING (JAN. 1985).



Commissioner presented the Water Policy Committee with a formal report
on how Montana's Water Center might be improved. One of his principal
commitments was to appoint a Water Research Policy Board "to give overall
direction to the research program."S

This report has been commissioned by the Montana Environmental
Quality Council to provide state legislators, the university system, and the
Water Research Policy Board with better information about the choices
available for Montana's water research and education efforts. The report
provides a survey of the structure, program, and funding of other Water
Centers around the country; a survey of graduate-level, water resource
management programs at selected universities around the countrli and a
preliminary assessment of funding sources that might be available to
Montana's Water Center.

This project began with an extensive interview with Howard Peavy,
the Acting Director of the Montana Water Resources Research Center.
Howard is active in the National Association of Water Institute Directors and
was able to provide the researchers with many useful names and materials.
The project continued with numerous telephone interviews with USGS
officials involved in the water center program, and the agency provided
much helpful information on water centers throughout the country and its
own grants program. The survey was also sent to all 54 state and territorial
water centers requesting information on their finances, staffing, and structure
(see Appendix A). Each center was requested to provide its most recent
annual report and list of research projects and publications. The
characteristics of America's water centers are discussed in Chapter 2 of the
report.

The authors also identified the 25 colleges and universities in the
United States which appear to have some form of graduate-level water
resource management program. University catalogs and other descriptive
information were obtained from these institutions. In several cases,
additional information on these programs was gained through personal and
telephone interviews. The characteristics of these graduate programs in water
resource management are described in Chapter 3.

The authors also conducted a preliminary assessment on non-state
funding sources that might provide assistance to the Montana Water Center.
This assessment started with research concerning the prospects for
reauthorization of the the federal Water Resources Research Act. Other
federal agency support for water research was also investigated. Foundations
that have consistently funded water research or water policy development
projects were identified. This information is set forth in Chapter 4. This

Krause, Water Research,Information and Education Programs 3 (Oct. 1988).
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assessment of funding prospects must be considered preliminary. Further
work must be done to identify funding possibilities for research programs that
will benefit Montana.

The report concludes in Chapter 5 with a set of recommendations for
Montana policymakers on the opportunities for research, education, and
funding that might be available as dssisirrns are made concerning the future
of Montana's Water Center. This renort only identifies opportunities;
decisions concerning the type of water center needed in Montana are
appropriately made by the university system, with recommendations from
the new Interagency Water Research Policy Board, and by the legislature.
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Chapter 1:

A. The Water Resources Research Act

America's unique state-federal water research partnership was made
possible by passage of the Water Resources Research Act of 1.964.e While the
original act authorized establishment of water research institutes in all 50
states, as well as a competitive grants program, amendments in 1971 allowed
institutes to be established in the District of Columbia, the Virgin Islands,
Puerto Rico, and Guam.lO Since then, institutes have been established in all
50 state, the District of Columbia, and the three territories.

The water research program was continued by Congress with the
passage of the Water Research and Development Act of 19781r which
involved consolidation of similar research programs within the Department
of Interior. In March 79U, Congress again reauthorized the water research
program and this current authorization will expire on September 30, 7989.

Upon passage of the original legislation in 1.964, then-Secretary of
Interior, Stewart Udall established the Office of Water Resources Research
(OWRR) within his Department.l2 Following the passage of the 1971
legislation, the OWRR was merged with the Office of Saline Water to form
the Office of Water Research and Technology.

In 1982, however, the Reagan Administration reorganized various
functions at the Department of Interior, the Office of Water Research and
Technology was eliminated, and its functions were distributed widely within
the Department.l3 Shortly thereafter, however, further reorganization
measures resulted in the consolidation of the institute program and the
matching programs within the U.S. Geological Survey where they now
reside.

9 pub. L. No. gB-379 (luty 17,7964).
10 Prrb. L. No. 92-175 (Dec.7, 7977).
11 Pub. L. No.95-462 (oct.1z,tgz8).
12 rue,wtD at +.
13 "The institutes program was placed in the newly formed Office of Water Poliry (OWP) . . . .

The matching grants program was placed in the Bureau of Reclamation, and the WRSIC [Water
Resources Scientific Information Centerl program went to the Water Resources Division of the
U.S. Geological Survey. The saline water Program was dropped"'Id.



The structure of the Water Resources Research Act of 798414 is straight-
forward. Section 10301 of the statute sets forth Congress' findings and
declarations. The findings emphasize the importance to water for the
nation's economy, environment, and social well-being but that the quantity
and quality of water is threatened. Congress declares that research,
technology, policy formation, and graduate education are all important to
safeguard the nation's water. Section 10302 states the congressional purpose
for the statute. Simply, the act's purpose is to meet the needs identified in the
preceding section: to protect our country's waters by promoting and
coordinating water resources research and education.

Section 1,04 Program

Section 10303 (commonly known as the Section 104 program) provides
for the establishment of water resources research centers in each of the states
and territories, specifies the work of the centers, provides for periodic
evaluation of the centers, and authorizes funds for distribution to the centers.

The basic statutory mandate to the centers contained in this section is
as follows:

Each institute shall--
(1) plan, conduct, or otherwise arrange for competent research

with respect to water resources, including investigations
and experiments of either a basic or practical nature, or
both; promote the dissemination and application of the
results of these efforts; and provide for the training of
scientists and engineers through such research,
investigations, and experiments, and

(2) cooperate closely with other colleges and universities in the
State that have demonstrated capabilities for research,
information dissemination, and graduate training in order
to develop a statewide program designed to resolve state
and regional water and related land problems.

The act instructs that centers are to be established at a state's land grant
institution unless the legislature designates another institution.ls States are
authorized to organize regional water centers (in which case the basic USGS
grants for each state woutd be available to the regional center).15 Centers are
to be evaluated every four years by a team selected by USGS that includes
"employees of the Department of Interior, university faculty or

:: 42 u.s.c. ss 10301-1o3oe (1e88).
r) Id. at S 10303(a).
16 Id. The authors are not aware of any regional centers being established under this provision
although centers do frequently cooperate on specific research projects.
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administrators, water research institute directors from other institutes, State

or local water resource agency personnel, and private citizens ' ' ' '"77

Ten million dollars each year is authorized for distribution as grants by

USGS to each of the water centers. Each federal dollar received by a center

under the 104 Program must be matched by tw-o non-federal dollars'18 In FY

g9, Congr"r, 
"pprlpriated 

$5.5 million for ihe Section 104 PlogI1T, or about

gibS,OOO"fo, 
"".h 

of the 54 institutes. For FY 90, the Bush Administration has

i"q""tt.a $2.8 million for the institute program.le Figure 1 presents the

funding for the Program from FY 65 to FY 89'

Prior to the receipt of the money, each center must have a water

research Program approved by the Department of Interior that includes

assurances that the'iprogram was developed in close consultation and

collaboration with the dire-ctor of that State'J Department of water resources

or similar agency, other leading water resources offi.iats within the state, and

interested members of the pub"lic."2O A center's Program.must includ! "plans

to promote research, triining, information 
- 
diJsemination, and other

activities meeting the need.s of-the State and Natio-n,.and shall encourage

iegional .oop"rftion among institutes in research into areas of water

*lrr"g"*ent, development,- and conservation that have a regional or

national character."21

i Section 705 Program

Section 10304 (commonly known as the Section 105 program)

establishes a program of national competitive grants for a broad range of

water ,"r"ur.h pr6;ects. These grants, ivailabte on a l.:1 matching basis, are

available to *ut"i centers, othir ed,ucational institutions, state and local

agencies, private foundations, private firms, and individuals' The statute

aithorizei gzo million per year for rhese grants although Colgress

appropriated only ff.4 miiliotr fot the competitive grTls ProgLl1 in FY 89'

fli fV 90, the Bush Administration hal requested $1.8 million for the

competitive grants Program.22

77 Id. at S1o3o3(e).
18 ii. 

"i 
jroaOg(c). The matching requirement was 1:1 for FY85 and FY86,

FY88, and 1:2 f.or FY 89'
19 Western States Water 2 (No. 778, Apr.14,7989).
20 Id. at S10303(d).
21 rd.
22 Western States Water, su?runote19,at2'

1:1..5 for FY87 and



RESOURCES
RESEARCH pROGRAM (Fy65-Fy89X$1000's)

Fiscal Year Institute Prooram Competiti ve Grants
Authorization Appropriation Authorization Appropriation

1 965 3,825 2,995 1,000 250
1 966 4,462 4,462 2,000 1 ,500
1 967 4,462 4.462 3,000 2,000
1 968 5,1 00 5,100 4,000 3,000
1 969 5,1 00 5,100 5,000 3,000
197 0 5.1 00 5.100 5,000 3,000
197 1 12,750 5,1 00 5,000 3,000
1972 12,750 5.100 5,000 3,000
1 973 1 3,125 5,100 5,000 3,000
197 4 13,350 5,640 5,000 3,000
1 975 nr nr nr nr

1 976 13,500 7 .162 5,000 3,750
1977 13,500 5.730 5,000 3,200
1 978 13.500 5,730 5,000 3,500
1 979 9,1 00 5.940 6,000 4,990
1 980 9,450 5.940 9,000 4,980
198 1 8,1 00 6,210 9,000 5,480
1 982 8.640 5,961 9,000 -0-

1 983 6,21 0 6.210 -0- -0-

1 984 6,21 0 6,210 -0- -0-

1 985 10,000 5,996 20,000 2,543
1 986 1 0.000 6,1 59 20,000 4,767
1 987 10,000 5,677 20,000 4,381
1 988 10,000 5,677 20,000 4,391
1 989 1 0.000 5,677 20,000 4,381
nr - not reported ir
fuurce: NAWID,'

I source
l'he Water Resources Research Program 5 (nd).

4



The research undertaken under the Section 105 program should be in
the national interest and should involve the nation's best graduate students.
Although the Secretary of Interior is given some discretion to determining
the type of projects that are in the natiohal interest, Congress has indicated
that the foilowing research should be supported under the 105 Proglam:

(1) Aspects of the hydrologic cycle;
(2) Supnly and demand for water;
(3) Demineralization of saline and other impaired waters;
(4) Conservation and best use of available supplies of water

and methods for increasing such supplies;
(5) Water reuse;
(6) Depletion and degradation of groundwater supplies;
(7) Improvements in the productivity of water when used for

agricultural, municipal, and commercial purposes;
(8) The economic, legal, engineering, social, recreational,

biological, geoglaphic, ecological, and other asPects of water
problems;

(9) Scientific information dissemination activities, including
identifying, assembling, and interpreting the results of
scientific and engineering research on water resource
problems; and

(10) Providing a means for improved communication of
research results, having due regard for the varying
conditions and needs for the respective States and regions.23

3. Other Proaisions

The 1984 Water Resources Research Act has other provisions that are

minor or not of relevance to Montana. The administrative costs of institutes
or other grantees are limited to t5 percent.24 Section 10305 authorizes
competitiv:e grants of $6 million Per year for technology development,2s but
this program has not been funded by Congress. A section of the original
statute that is not codified establishes the Ogallala Aquifer Research and
Development project and authorizes $13 million per year for a range of water
research projects in the High Plains region of Colorado, Kansas, Nebraska,
New Mexico, Oklahoma, South Dakota, Texas, and Wyoming.25

23 42 u.s.c. s1o3oz.
24 Id. at g1o3o6.
2s Id. at 10305.
26 pub. L. No. 98-242, Title III (1984), as amended by Pub. L. No. 99-62, Title XI, 51121(c), 100

stat. 4239 (1986).



B. Reauthorization Issues

The House of Representatives passed H.R. 1101 on |une 5, 1989, by a
vote of 1,36 to 74. Introduced by Rep. George Miller (D-CA) and former Rep.
Dick Cheney (R-WY), the bill authorizes $205 million for the five.year period
of FY 90 to FY 94. The bill would allow the spending of $10 million annually
for the 54 water centers plus an additional $5 million annually for research on
regional or interstate water problems and issues identified by the Secretary of
Interior and the institutes.

The proposed legislation also authorizes spending of $20 million
annually for the USGS's competitive grant program. It also provides
authority for high priority research in such areas as groundwater and climate,
as well as $5 million annually for technology development grants (which
have not been funded in the past).

The bill reduces the current 2:L matching grant requirement, which has
been burdensome for many institutions, and reinstates the previous 1:1.

matching requirement.

The Bush Administration opposes H.R. 1101 in its present form. The
Administration has requested only $4.6 million per year for both the institute
and competitive grants program. The Administration also opposes the new
regional water research grants program, the technology development grants,
grants for groundwater and climatology research, and reduction in the
matching requirements.2T

H.R. 1011 is almost identical to H.R. 501028 which passed the House of
Representatives in 1988 but was not acted upon by the Senate. In the Senate,
reauthorization of the water research program got enmeshed in a debate over
groundwater legislation. Some Senators, dissatisfied with "unimaginative
Programs" run by many of the centers, supported restructuring water research
programs around five national groundwater institutes funded by the
Environmental Protection Agency. The perceptions of many Senators and
their staff are that the USGS program is too concerned with "rigor" while the
EPA offers "relevance."29 It is unlikely that the USGS water research program
will be dramatically changed this year. Senator Moynihan (D-NY), who had
led the debate on both groundwater and water research issues during the
100th Congress, is not as active on these issues during the current session of
Congress. A form of H.R 1011 will likely pass the Senate this year or next.

27 Western States Water 2 (No. 787,1un.16,798D.
2-? H.R.5010, 100th Cong. 2d Sess (1988).
29 Interview with N. Stockholm, former Assoc. Counsel, Senate Environ. & Pub. Works Comm.
(May 9,1989).



C. Montana's Water Resources Center

Montana's water Resources center was originally established by the

Montana University iytt"* Board of Regentt ,ol Decembet 8, 1'964' In

]"pt"*U"r 1.985, the ifegents promutgat6d .a "Charter for the Montana

University System Water Resoulces Ceirter" (see Ap,penlt:Pl;^lhe charter

indicates that the Water Center is a cooperative aitlvity of Montana State

University, the University of Montana, and Montana'College of Mineral

Science and Techt otogy. Faculty at all units of the Montana university

system are eligible to pliticipate in the Water Center's Programs'

The Charter also specifies that the Director of the Center is appointed by

the President of MSU ifte, cor,sultation with the other two Participating
institutions. The Director is responsible to MSU's Vice President for

Research. et preseni dir".torship o? the Center is a part-time position with

the incumbent allocating 40 percent of his time to the Center and the

remainder of his time to"the Civit Engineering Department where he has a

regular teaching load. Under the ChartL, the director of the Center is located

at MSU.30

Associate Directors are aPpointed for the other two coop-erating

institutions. The Director and, .q.siociate Directors comprise the Coordinating

e;;iiltrifi nas as its principal task "the development of criteria for

research and information transfer projects and the allocation of funds to

approved projects."31

Two committees are also specified by the Charter: an advisory

committe" of rtutl, local and. federuf gorr"tttment officials who identify-"area.s

where research and/or information"transfer projects are needed and shall

review propor"Jpi.l..tt itr relevanly- to staie ind r-egional need;"32 and a

peer revi"* .o^iitiee comprised of'faculty and off-camPus experts who

review and recommend research and information projects to the

Coordinating Council.

Recently, the Commissioner of Higher Education appointed an

Interagency Water Research Advisory Boaid to provide assistance to the

Center in a"n"ioping foficies for res'earch and education' This Advisory

Board will meet for t[e-first time in summer 1989.

30 The Charter indicates that "[tlhe Director's office shall be maintained

university . . . as required by the enabling federal legislation"'charter at 1

misstatement. The organic federal law requires that a state's water center

the land grant instit,riion "ot at some othei institution designated by act of

the State loncerned." 42 U.S.C. $ 10303(a) (1988)'

31 Charter at 1.
32 td. at2.

at Montana State
(1985). This is a

be established at
the legislature of



The Center's most recent five-year research plan extended from 1982 to
1,987. For the period, the Center committed itself to research activities in six
areas:

Assist in developing a comprehensive State water resources

management plan including benefits and costs to
agriculture, industrlz €nergy, ild recreation.

Assist in the formulation, develoPment, and' operation of a
state water resources data collection and service center.

3. Develop cost effective methods and incentives for greater
conservation of water in agriculture, industry, and energy.

4. Develop new and improve current methodologies for
assessing minimum stream flow requirements for all
activities dependent on surface water and risks associated
with different levels of flood mitigation and protection.

5. Assist in developing a state plan for management and
protection of groundwater and surface water.

6. Assist in developing methodology for rapidly identifying
pollutants, establishing their sources, and predicting their
ievel of tofcity in surface and groundwaters.33

In a recent year (1,987), Montana's Water Center had five research
projects underway.34 Six publications also resulted in that year from work
lfrai naa been funded bv the Water Center.3s

33 WATER RESEARCH IN MONTANA: 1981 ANNUAL REPORT OF THE MONTANA
WATER PJSOURCES RESEARCH CENTER (Feb. 1982). In their 1982 evaluation of Montana's
Water Center, USGS evaluators concluded that "[t]he seven [sic] problem categories in the
Five-Year Plan are so broad as to be nearly meaningless in guiding water research in Montana."
For additional results of this evaluation, see USGS, AN EVALUATION OF THE MONTANA
LINIVERSITY SYSTEM WATER RESOURCES CENTER (Apr. 1986).
34 The five projects are: Role of Mysis and Zooplankton in Regulat]ng Phytoplankton
Populations, Pathways of Metal Contaminant Transport in the Clark Fork River, Groundwater
Development Potential of Abandoned Underground Mines, Sediment Reduction by Livestock

Grazing Management, and Water Quality Modeling for a River Ecosyslem. _rySq4! YEAR 1987

PROGRAM nEpOnr, MONTANA LJNIV. SYSTEM WATER RESOURCES CENTER 4-19 (Aug.

1988).
35 Id. at23.

L.
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The budgqt for Montana's Water Research Center was approximately
$320,000 in FY 7989. This amount indudes the basic USGS grant of $105,130
and non-federal funding of $215,192 (which indudes $88,302 in indirect cost
allocation). The staff of the Center is 1.55 FIE's.



A.

Chapter 2:

Characteristics of Watet Resources Research Centers

The water resources research institutes or water centers were initially
very similar in their organization and programs. The authorizing legislation
and subsequent modifications of the federal act have provided the states with
general operational objectives, but the programs and organizational structures
are almost exclusively a state/university function. To a large extent, the water
institutes are a reflection of the financial and political support they have
received within their respective states and universities.

This section of the report provides a general summary of important
characteristics of the institutes with special reference to some institutes with
unique or outstanding characteristics.

Oreanization and Structure

Most institutes are located within the university structure to allow
maximum flexibility and operation within a broad range of academic
disciplines. Over half of the institutes are directly responsible to the Vice-
President of Research or the Dean of the Graduate School of their respective
universities. This somewhat neutral position within the university also
provides efficiency in responding to program opportunities and facilitating
interdisciplinary research. Sixteen universities have placed their institutes
within a particular college or academic program; seven institutes are located
within an engineering college or department and the others are placed in
agriculture and natural sciences, agricultural experiment stations, life sciences
and environmental studies.

A number of universities have placed the water research institute
within an "umbrella" organization of research institutes. In this arrangement,
the water institute may retain its identity as a separate program but it can gain
efficiency and strength through its association and sharing of resources with
other research programs. Among a number of examples, the programs at
Utah, Alaska and Pennsylvania are particularly interesting. The Utah Center
for Water Resources Research is joined with the Utah Engineering
departments and the Cooperative Fisheries Research Unit. Collectively these
programs develop the overall program of the Water Research Laboratory. The
resulting program involves a large staff and a total research expenditure of
approximately 5 million dollars annually. Alaska has also joined several
related interests to form the Institute of Northern Engineering--a research arm
of the School of Engineering. The Water Research Center, the Engineering
Research Center and Transportation Research Center maintain their

10



individual identities but gain administrative support as a single institute.
Pennsylvania has organized an Environmental Resources Research Institute
consisting of five research centers devoted to water, land, air, remote sensing
and hazardous and toxic wastes. As in the programs at Utah and Alaska, the
five centers gain through shared facilities and resources. The arrangement
facilitates interdisciplinary research opportunities and programs. In each of the
above examples, the research programs have apparently benefited through
their association with the other programs.

B. Staff and Facilities

Most water institutes are staffed by a part-time director and one or more
part-time clerical staff. Institute directors are usually full-time faculty who
also have teaching and research responsibilities. In many instances the
director is assisted by an associate or assistant director who also has other
university obligations. However some universities have appointed full-time
directors and in some universities the water center staff includes full-time
administrative assistants and technical personnel who are involved in
research, data management and information transfer activities.

The numbers of staff assigned to or associated with the institutes are
shown in Figure 2. In addition to the staff with direct institute employment
we asked the institutes to identify the number of researchers involved in their
water center programs but not employed by the institute. Although
inconsistent in their answers to the question, the institutes indicated a wide
range from a few to more than 100 researchers involved on an annual basis.

In addition to research faculty and staff, some institutes employ
specialists in the fields of communication, technology transfer, and data
management. These individuals play an important role in the water center
Programs including the production of newsletters and special informational
publications, organizing and conducting conferences and workshops, and
maintaining library and data management files.

The facilities available for institute activities are also highly variable
and dependent on the role of the institute in the state's water resources
program. Most institutes are housed in faculty offices or in a special
depirtment office that sometimes includes a conference and/or library
facilities. Almost one-third of the institutes reported having laboratory
facilities associated with their program. Figure 3. provides a general survey of
the number of institutes with these various facilities.

11



NTEN STAFFING
(Numbers of institutes reporting staff numbers within listed ranges.)

Staff Type Number of Full-Time Equivalenlg
.5-1 .0 1 .1-5.0 5.1 -1 0 >10

Prolessional &
Support Statf

19 16 9 I

ResearchersE 7 6 7 10

a -FesearcFers associded with centers whose base salary paid by amther depailment or
aoencv

FACILITIES
( N u mbers of i nstitute s reoo rti no these characteristic€L-

OfficeSoace (ftz) Librarv Laboratory Conf erences
<500 16 Yes 26

No 28
Yes 16
No 38

Yes n
No 25500- 1 000 10

1 000- 1 0.000 17
> 1 0,000 3
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C. Funding

The Water Resources Research Act of 1954 and subsequent federal
legislation has provided each institute an annual funding allotment.
Al"though the legislation has authorized considerably more,- tlt" annual
allotmeit appropiiated for each institute has increased only_slightly from an

initial $75,0b0 per year to current level of $105,130 per year. Under current law
the institutes ire iequired to match each federal dollar with two non-federal

dollars.

Despite the relatively low federal funding most state institute budgets

have gro#tt through state appropriations, university funding and extramural
contra"cts and granls. Figure 4 provides a tabulation of the revenues for the 40

institutes that responded to our survey.

In our survey questionnaire we asked the institutes to provide data on
their revenues for'the most recent fiscal year. The data we received is for
variable periods ranging from fiscal year 1987 to fiscal year 1989. In some cases

the instiiutes reporied-their esdmtte of an average fiscal yeat-while others

provided exact dita. Finally, some institutes reported funds used for matching

ih. f"d.tal allotment grants including waived indirect costs; others reported
only hard dollars. Beiause of these differences a direct compari-son between
ins[itutes would be inaccurate. However the data do provide a general

ind.ication of the range and sources of funding received by the institutes.

Among the 40 institutes responding to our survey, two reported- an

annual revenues of greater than two million dollars and six had budgets of $1

to $2 million. The majority of institutes (25) reported budgets ranging from

$200,000 to $500,000 and the remainder (5) reported an annual budget of
$200,000 or less. In several instances the reported budget consists of the

$105,130 federal allotment and the non-federal matching funds.

A median budget of $523,000 was calculated using the data as provid.ed
by the institutes. All institutes in the first quartile reported budggls 9! $t
million or more while institutes in the last quartile had budgets of $31.5,000 or
less. The Montana Water Resources Center ranks in the fourth quartile
although its exact position in the ranking cannot be determined because of the

inconsistent manner in which institutes responded to our survey. Among the

neighboring Rocky Mountain States responding to our survey/ Montana's
water center budget is among the lowest.
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STATE TOTAL
REVENUE

FEDERAL
SOURCES

STATE
SOURCES

UNIVERSITY
SOURCES

OTHER

Alaska 1,000,000 600,000 300,000

Arkansas 513,64i1 56,000 76,503 85,622 125,885

California 1 ,284,1 30 35,000 1 ,121 ,000 23,000

Colorado 542,1 30 275,000 162,000

Connecticut 296,898 141 ,829 49,939

Delaware 297,847 174,717

Florida 335,000 30,000 25,000 170.000

Hawaii 1,274,000 212,000 695,000 461,000

lllino is 599,170 74,000 130,040 290,000

lndiana 267,009 1 61 ,880

lowa 814,890 250,000 210,260 249,500

Kansas 332,973 227,843

Kentucky 139,000 34,000

Louisiana 1 50261 24,435 16,000 4,723

Massachusetts 727,470 16,500 i 84,284 421,557

Michiqan 796,1 05 1 10,000 207,1 85 373,920

Mississippi 701,651 388,552 136,499 58,079 13,391

Missouri 1 18,256 13,1?€_
Montana 320,322 15.000 200,192
N. Hampshire 328,389 1 1 1,641 _ 111,618

N. Mexico 1 ,411,000 561,000 385,000 360,000

New York 700,000 50,000 300,000 150,000 95,000

N. Carolina 905,000 150,000 450,000 200,000

N. Dakota 389,000 184,000 1 00,000

Oklahoma 772,202 123,41 0 541,662

Oregon 1 64,1 30 59,000

Pennsylvania 2,01 5,1 30 670,000 650,000 590,000

Puerto Rico 168,388 168,388

S. Carofina 345,272 59,000 181 ,142
S. Dakota 267,000 60,000 56,000 46,000

Tennessee 173,453 29,000 24,323 15,000

lexas 355,637 228,507 22,OOA

Utah 3,581 ,834 933,000 1 ,487,079 45,783 1 ,01 0,877

Vermont 537,1 30 200,000 40,000 192,000

V rq n lsle 204,330 99,200

V rglnla 1 ,1 00,000 50,000 450,000 495,000

Washinqton 533,326 109,386 318,810

W. Virsinia 31 5,000 21 0,000

Wisconsin 1 ,474,050 1,054,420 1 93,1 00 39,000 82,4000

Wyominq 1 ,593,530 463,717 689,566 55,692 279,425

NOTES:
1. Total revenue includes $105,130 provided by USGS $ 104 funds'-.^-
2. Federal Sources-federalgrants/iontracls tdceivEd in addilion to USGS $ 104 funds.

3. gJfioy-funds received foigrants/contracts from state agencies, local government, and Private sources

including foundalions.
4. Some-instiututes reported grants/contract revenues that apply to 2 or 3 year periods. Thus, the reportec

values are not always for a single fiscal year'



The major sources of funds in addition to the federal allotment grant
are state appropriations and university funds. Ten institutes reported
receiving state appropriations in addition to university funds. These state
appropriations ranged from 15,000 in Montana to highs of 590,000 in
Wyoming and $1.5 million in Utah. Most states did not report direct state
appropriations but they did report a wide range of university funding. A
comparison of university funding levels is probably confounded by the
variible responses we received from the institutes. In some instances, the
institutes reported matching funds and waived indirect costs as university
funds.

Federal grants and contracts make up an important part of the
extramural funding received by most institutes. Twenty-three of the 40
responding institutes reported receiving federal dollars in addition to the
USGS 104 funds. Thirteen institutes reported federal funding in excess of
100,000 and several larger institutes had federal grants and contracts ranging
from $400,000 to $900,000. In addition to the federal sources,24 states reported
receiving funds for contracts with state agencies and private firms (listed in
the "Other" column in Figure 4). Only Utah and Michigan reported receiving
substantial support from private foundations. Although some foundation
support may not have been reported to us in this survey, it is apparent that
foundations are not presently a major funding source for institutes of water
research.

Institute budgets may vary widely from one year to the next. Some
institutes reported in one year the revenues from grants and contracts
continuing for several years. Thus, the values reported here are only an
indication of funding potentials and should not be viewed as an exact
comparison of individual institute progra.ms.

D. Expenditures

Another important characteristic of the institutes is how they allocate
their total budget for research, administration, information transfer and
education. Figure 5 provides a summary of the expenditures reported by the
institutes. There were some inconsistencies in the response from various
institutes but the data indicates approximate expenditures for the major
categories.

Administrative costs range between 5 percent and 55 percent of the
institute budgets with an average of 20 percent. Some institutes considered
information transfer activities as part of their administrative costs. Research
expenditures accounted for an average of 58 percent of the institute budgets
with a range of 24 to 94 percent.
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FIGURE 5: WATEF RESOURCffiER EXPENDITURES
State Expenditures on

Research
"/" On

Research
Expenditures

on Admin.

o/o otl Admin. Expenditures or
lnfo. Transfer

"/" on Info.
Transf er

Alaska $880,000 8% $100,000 1V/" $20,000 ?/"
Arkansas 335.478 65% 109,662 21% 5,000 1%
California 739,1 30 ffio/o 245,000 1Vh 25,000 ?/"
Colorado 447,000 8?/" 31 ,710 ff/" 63,420 1?/"
Gonnecticut 212,650 7T/o 80.213 2T/" 4,035 1.4%
Delaware 203,722 73o/o 60,325 ?2/" 15,800 5%
Florida 285,000 85% 20,000 ff/" 30,000 9/"
Hawaii 1 ,217,000 83% 150.000 1V/o 57,000 4o/o

lllinois 390,000 6s% 40.000 Th 170,000 28%
Indiana 80,1 29 76o/" 20,000 19/" 5,000 5h
lowa 764,590 vI% 45,300 6o/o 5,000 ,6"/o

Kansas 258,488 78% 74,485 2?/" -0- +
Kentuckv 67,300 64o/o 20,000 19/" 17,700 17"/"
Louisiana 56,549 u% 41 .318 2T/" 52,394 3s%
Massach usetts 490,087 67Y" 84,063 1?h 53,320 7%
Michisan 188,000 24% 278,1 05 3s% 30,000 4%
Mississippi 574,203 96% 70,126 1tr/ 57,322 ..8o/o
Missouri 66,229 63% 28,950 28f/" 9,951 9%
Montana 144,261 45% 78,513 25T" 49,448 15%
N. Hamoshire 281,585 ffi% 41 .804 1T/" -0- .G
N. Mexico 876,000 7f/" 1 ,1 1 5,000 11% 1 13,000 1tr/"
New York 275,000 39% 150,000 21"/o 275,000 39P/"
N. Carolina 650,000 7?/" 140,000 16o/o 60,000 7To

N. Dakota 307,1 53 79/" 72,204 1f/" -0- -s
Oklahoma 519,891 67% 252,311 W" -0- -G
Oreqon 80,000 49% 77J30 4T/" 7,000 4%
Pennsylvania 1 ,657,1 30 W" 290,000 14% 68,000 3%
Puerto Rico 79,292 75To 20,000 1f/" 5,838 6/o
S. Carolina 143,936 65% 77,000 u% 2,000 1Y"
S. Dakota 163,000 677" 35,000 1T/" 5,000 ?/"
Tennessee 127,091 73o/o 46,362 2T/" -0- -0-
Texas 180,706 51V" 156,521 44o/o 18.410 5o/"
Utah 1,316,324 37% 491 ,428 14% 58,742 ?/"
Vermont 92,630 88o/o 10,000 1tr/" 2,500 ?/"
Virq n fsles 147 ,210 7T/" 39,780 2V/" 17,340 8o/o

Virq n a 495,000 #T" 105,000 1V/o 430,000 3f/"
Wash nqton 244,405 s5% 129,386 2T/" 30,000 6%
Wyominq 1 ,071 ,756 67% 41 1.1 09 26% 1 1 0,665 7%
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The information transfer category accounted for an average of 9 percent
of the total instirute budgets although four of the 40 reporting institutes
reported zero dollars allocated for this purpose. Several states (Illinois, New
Mexico, Virginia) reported information transfer expenditures of greater than
$100,000/year. Montana was considerably above the average in this category
with a reported expenditure of 15 percent for information transfer activities.

E. Indirect Costs

Indirect costs or overhead is charged by universities for most research
grants and contracts. The indirect costs are necessary to provide the facilities
and services required to conduct research. In some instances, however, the
universities may waive these charges as their contribution to jointly shared

Programs.

A U.S. Geological Survey report has reported that 39 universities
waived indirect costs on Section 104 grants and that 15 universities required
the payment of indirect costs.36 Those universities waiving the indirect costs
are permitted to deduct these costs from the required non-federal match.
Those universities that charge indirect costs must deduct the costs from the
Section 104 allotment, thus reducing the amount of funds available for
research.

. Our survey asked the universities how indirect costs were used when
charged against research grants and contracts. In a majority of universities, the
indirect costs are administered by the university administration or divided
between the university and the water center. A few universities returned the
charges directly to the investigator or to the water center. Three states
deposited the funds in the general fund.

There appears to be an advantage to waiving the indirect costs for a cost-
sharing program such as the Section 104 grant program. The Montana Water
Resources Center reported that indirect costs for this program are waived by
the universitv.

F. Program Emphasis

Each water resources research institute promotes research on water
related problems and issues important to their state and region. Five-year
plans developed by each institute in conjunction with their statewide advisory
committee are used to establish research priorities.

36 uscs, EvALUATIoN oF wATER wATER RESoURCES RESEARCH INSTITUTES
(Open-File Rep. 88-85, 1988).
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The water research programs funded by Section 104 grants usually
average four or five projects per institute per year. The projects cover a wide
range of problems but some issues have clearly received the most attention.
According to the recent NAWID report,37 the most common categories for
research were: (1) water cycle investigations (precipitation, streamflow and
runoff, soil water, ground water, lakes and estuaries ) and (2) water quality
management (contaminant identification, sources, fate and effect of
pollutants, water and wastewater treatment). Groundwater is receiving
increasing attention across the nation with special attention given to detection
and control of contaminants such as pesticides, industrial wastes, nitrates and
heavy metals.

Most institutes do not attempt to focus on single issues but rather
maintain wide range of research interests according to their available expertise
and state needs. Occasionally, however, several faculty have formed research
teams to study a specific issue. These efforts may be started with relatively low
funding from the institute but expand and grow with extramural funding.
NAWID has provided examples of iuccessful frojects of this nature.38

Texas - Improved Irrigation Slrstems.

The Institute funded research projects that assisted in the
development of the Low Energy Precision Application
(LEPA) irrigation system. The institute then provided news
reports, publications and demonstrations to encourage
adoption by agriculture. The system has proven to be 99Vo
efficient resulting in a 25Vo saving of water and energy.
Research costs over a five-year period were $53,041 federal
and $112,336 state. .

Utah - Intermittent Sand Filtration.

Investigators obtained a $13,000 grant to study the application
of intermittent sand filters for use in wastewater and
drinking water treatment. From the initial successful
beginning, the U.S. Environmental Protection Agency
financed more than $500,000 in research to evaluate the
performance of systems in small communities and to further
refine their operations. The additional research has
improved the methods, resulting in effective low-cost
systems for culinary water treatment around the world. The
initial seed money for the project was multiplied by 50-fold

37 NAT'L ASS'N WATER INST. DIRECTORS, RESEARCH
RESOURCES RESEARCH INSTITUTES IN FISCAL YEAR 1987
38 Id,.

PROIECTS OF THE WATER
(1e88)
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and saved many times that amount in the cost of water
treatment worldwide.

. Iowa - Nitrates and Pesticides in Groundwater'

The Iowa Water Resources Research Institute has funded
investigations of nitrate movements in the soil and its
incorpoiation into plant tissues. The work has demonstrated
that in many situations as much as 50vo of the applied
nitrogen is not used by the plant. Much of this excess is

leach6d into groundwat-er. Leiching can be reduced through
modification of the timing of fertilizer application'

Iowa farmers spend $400 million per yeat on nitrogen
fertilizers. Th; researchers believe their improved
management schemes can reduce leaching by 1'0Vo and save

farmers an estimated 40 million/year.

Cost of the project: $17,400 federal funds and $254,560 state

funds.

G. Information Transfer

The dissemination of research results and general water resource

information is a major part of the institute mission. The Program was initially
styled after the lani grant university prgg-rlm that has been so successful in
*itit g agricultural rdsearch results available to the agricultural community .

The information transfer program is important also in helping the general

public and government ofiiciils to learn about and understand the value of

the institute program.

As in other parts of the program , some institutes have placed a major

emphasis on information transfer aitivities while some other institutes have

invLsted very little effort or resources. An increasing number of institutes are

focusing ott ih" application of research results and documenting the economic

value o"f their ptbgt"tt r. All 54 institutes have documented their successful

research projeits in the 1988 NAWID Guide to the National Water Research

Program.

Information transfer is a broad category of activities intended to assist

other researchers with current information, to provide technology to various

water user groups (e.g., irrigators ), to guide policy makers- and government

officials, "tri to'nelp leachers and the general public to understand new and

developing information about watel resources'
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Some general examples of information transfer activities conducted
by the institutes are described below:

o Publication and distribution of research results and the
presentation of results at scientific conferences.The greatest
value of this activity is for other researchers.

Conduct conferences and workshops. These activities are
usually focused on specific problems or issues with special
efforts to organize a body of knowledge or to assist user
groups in understanding a new technology.

Develop special library collections of water resources research
publications including computerized data files and
bibliographies.The Institutes with these capabilities become a
focal point for water resource information within their states
and regions. Some institutes are able to access several
national and regional water resource data bases.

Publication and distribution of newsletters, public
information brochures, and special educational bulletins
pertaining to current water resource issues. Some institutes
have also prepared video tapes as a method to assist in the
teaching and application of new information.

. Special education programs including short courses for a
select group of individuals (e.9., wastewater treatment plant
operators), and in-service training programs for government
officials.

Information transfer programs can be expensive and often requires the
services of specialists in other fields such as communications and data
management. Larger institutes have employed staff to conduct information
transfer activities while others have often used existing services such as the
Cooperative Extension Service to disseminate information.

Several institutes are recognized for their exceptional information
transfer. activities. Virginia has pioneered the program among the states and
continues to place a major emphasis on developing new techniques for
disseminating information. The Virginia center's information transfer
program includes a data base providing streamflow and weather data, a data
base describing current water-related research in the state, an annual
conference for exchange of information by researchers, and presentations to
citizens' groups interested in groundwater protection, water conservation, or
the state's water resources generally. The center has three publications series
that are peer-reviewed and a monthly newsletter with a circulation of 6500.
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As part of its educational program, the center offers publjcations,-comPuter
gutti"t, and slide shows aimed at adult or middle school audiences. The center

[as conducted a citizens' awareness program in groundwater Protection
including a groundwater protection handbook for local government officials.

The Wyoming center is a leader in the development of comPuterized
data management including a computerized bibliography of water resource
information for the state and the region.

H. Evaluation of Institute Programs

The Water Resources Research Act of '1,984 mandated an onsite
evaluation of each water resources research institute.3g The evaluations were
conducted to determine if the quality and relevance of an institutes water
resources research and its effectiveness warranted its continued support in the
national interest. The evaluations, which were conducted in 1985-1987 were
summarized in a report by the U.S. Geological Survef0. The report discussed
the following 12 faitors that evaluators found to be common among the most
effective institutes.

1. State Funds. An appropriation of state funds for discretionary
support of research projects in addition to the federal funds received from the
Geological Survey. This expansion of the institute resources was found to be a
key element in enabling institutes to better mobilize academic expertise in
addressing the state water problems. Ten state institutes received such
support.

2. Extramural Funds. At least 30 institutes demonstrated a clear
capacity for generating research support from various federal agencies, private
industry and other sources.. The ability to generate funds was dependent on
the institution's administrative policy and the director's ability to pursue the
funding. The successful institutes facilitate and coordinate research funding
which is conducted by faculty in various disciplines. These water centers are
recognized as the focal point for water resources research in their particular
state.

3. Director's Position. Adequate time must be allocated for the director
to administer the institute. A one-half time appointment, with the remainder
of time in closely related matters, was considered to be a productive
arrangement. The director's ability to interact effectively within the academic

39 Pub. L. No. 98-242 requires that evaluations be conducted by a team of five specific persons:

an employee of the Department of Interior, a director of another water research institute, a
university faculty member, a state or local water resources employee, and a private citizen.
40 supri note 3i6.
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environment and with the spectrum of water-related interests outside the
academic environment w:ts an important key to institute success.

4. Administrative Status. The placement of an institute within the
university's organizationd structure was not a significant factor if the director
had freedom, ability and motivation to act within a broad range of interests
within and outside the university.

5. Position Support. Thirty-nine of the universities at which institutes
are located p"y all of the salary of at least the director and several larger
institutes have funded positions for other professionals. Use of the Section
104 funds for the director's salary reduces the research opportunities and
handicaps the institute program .

6. Advisory Structure. An external advisory committee made up of
agencies and interests external to the university is important in terms of
constituency building, information transfer, and potential extramural
funding. An internal or academic policy advisory committee is important for
peer review and establishing policy.

7. Peer-Review Process. Peer review to assure research quality must be
encouraged for research proposals as well as research publications.

8. Statewide Involvement. Institutes must
involve all research institutions in its program.

make special efforts to

9. Information Transfer. Evaluators encouraged institutes to expand
wherevertheir capabilities and to use existing public information services

possible.

10. Graduate Programs. A large number of graduate students are
supported by institute programs. Institutes are encouraged to structure their
project funding to allow completion and continuity of graduate student
projects.

1.1. Multidisciplinary Research. Interdisciplinary research is
encouraged, especially where related projects are supported in different
disciplines with benefits to the participants and the overall outcome of their
work.

12. Waiver of Indirect Costs. Most institutes are allowed to waive
indirect costs and thus have a greater proportion of funds available to support
specific projects. Some universities return a portion of indirect costs to their
water centers but charging the indirect costs does detract from the program
opportunities.
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Chapter 3:

Research sponsored under the Water Resources Research Act is
integrally tied to higher education. The statute contemplates the-placement
of the water centers at state universities--preferably the state land grant
college. The statute also emphasizes the need to provide educational
oppoitunities for university students to participate in water research
activities.

Because of the important relationship between water research and
education, the authors undertook a survey of colleges and universities in the
United States that offer a specific graduate program in water resources
management (whether or not the college or university was also the site for
the stite's graduate center). The authors first identified the 25 colleges and
universitiei that appeared to offer a specific graduate Program in water
resources. Each of these institutions was contacted for a current graduate
catalog and any additional information about the water resources Program.
When this report was concluded, 20 institutions had provided information
about their programs. Seven of these programs are located in the western
states, seve[are in the Midwest, four are in the South, and two are located in
the East.

This chapter presents general, comparative information about the
graduate-level, water resource management programs at these 20 institutions.
These programs are broken down into major categories according to their
emphasis. More detailed abstracts on each of these centers apPears as

Appendix C.

As Montana decisionmakers determine the future directions
concerning the state's water center, the type of educational opportunities
afforded graduate students should be a major concern. Of course, a formal
educational program in water resources is not necessary to provide
educational opportunities for students; such opportunities may also be
available in traditional departments such as civil engineering, biology, and
others. Formal programs in water resources, however, do allow the
integration of the numerous disciplines that are relevant in the management
of this resource.
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A. General Characteristics of the Water Resource Management Programs

After reviewing information on the water resource educational
programs at the 20 universities, we developed a classification system in an
effort to understand the similarities and differences among these programs.
The development of typologies is always a difficult task, and this was no
different. The authors were limited in most cases to printed material about
these various programs as the available time and resources did not permit
personal or telephone interviews with knowledgeable people at these
institutions. Gradations in the programs were often subtle. Still, the
following information does indicate the general approaches being taken by
some of the nation's major universities to water resources education at the
graduate level.

Of the programs we surveyed, there appear to be four general types of
graduate-level water resource programs. They are programs that are
engineering-oriented, programs that are a part of other professional
programs, interdisciplinary programs, and programs with an environmental
policy sciences approach. Figure 6 provides information on the general
characteristics of these programs. Figure 7 arranges these programs according
to our typology.

B. Engineering-Oriented Programs

The most common type of water resources program we found were
engineering-oriented and usually housed the university's college or
department of civil engineering. Eight of the programs we surveyed fall into
this category (University of California, Davis; University of Kansas;
University of Kentucky; University of Oklahoma; Utah State University;
Vanderbilt University; University of Washington; and Washington State
University).

Even these engineering-based programs have their differences. Most of
them offer a water resources courses as part of a traditional civil engineering
curriculum. At least two of the schools offered an "environmental
engineering" emphasis.

The more traditional civil engineering program includes numerous
courses in hydrology and hydraulics. The student is encouraged to develop a
strong background in quantitative methods and systems analysis. The
emphasis is on physical features (i.e., hydrogeology) and on building things
whether they be municipal water distribution systems, irrigation systems, or
water and wastewater treatment facilities. Utah State University's Civil and
Environmental Engineering Department provides one of of the strongest
programs in water resources engineering. Other institutions offering similar
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FIGURE 6: GENERAL CHARACTERISTICS OF WATER RESOURCES
PROGRAMS

Institution Location of Program Degrees
Offered

No.
Faculty

Tuition ($)

Western Stafes;
Univ. ol Arizona Dept of Hydrology &

Water Resources
MS, PhD 21 R: 598/sem

NR: 2314/sem
Univ. of Calif. (Davis) Civil Engineering Dept MS, ME, PhD,

DE
31 R: 439lqtr

NR: 1801/qtr
Colorado State Univ. Water Resources

Research Institute
MS Depends

on
student
emohasis

R: 1066/sem
NR: 5807lsem

Utah State Univ. Dept of Civil &
Environmental
Enoineerino

ME, MS, CE,
PhD

52 R: 286/qtr
NR: 784lqlr

Univ. of Washington Dept of Civil
Engineering

MS(CE),
MSE, MS,
PhD

15 R: 2595lyr
NR:64ffilyr

Washington State
Univ.

Civil & Environmental
Engineering

MS(CE),
MS(EE),
MS(GH. PhD

15 R: 945lsem
NR: 2346/sem

Univ. of Wyoming Water Center in
conjunction with
academic dep'ts

MS Depends
on
student
emphasis

R: 417lsem
NR: 1303/sem

Midwestern Sfafes;
lowa State Univ. Water Resources

Interdepartmental
Program

MS, PhD Depends
on
student
emphasis

R: 2020/yr
NR: 5720lyr

Univ. of Kansas Dept of Civil
Enoineerino

MS 13 R: 705/sem
NR: 1660/sem

Univ. of Michigan Interdepartmental
Water Resource
Manaoement Prooram

MS, PhD 5 in core;
prograrn

R: 2257/sem
NR: 4723/sem

Univ. of Oklahoma School of Civil
Engineering &
Environmental
Science

MS(CE),
MES,
PhD, DE

15 (entire
school)

R: 50.80/hr.
NR: 162.80/hr

Univ. of Wsconsin,
Green Bay

Environmental
Sdence & Policy
Prooram

MS 42 R: 1005/sem
NR: 2889/sem

Univ. of Wisconsin,
Madison

Water Resources
Manaoement Prooram

MS 53 R: 1309/sem
NR: 3881/sem

Univ. of Wisconsin,
Stevens Point

College of Natural
Resources

MS 41 in
colleoe

R: 101S/sem
NR: 2898/sem

Southern Sfafes;
Duke Univ. (NC) School of Forestry &

Environmental
Studies

MEM, MA,
MS, PhD

6 4240lsem
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Univ of Georgia School of Forest
Resources

MS, MFR,
PhD

38 in
Schoof; 1

in water

R: 1770lyr
NR: 4689/yr

Univ. of Kentucky Civil Engineering Dept MS(CE),
MCE. PhD

21 R:750lyr
NR: 2250tyr

Vanderbilt Univ. (TN) Civil Enqineerinq Dept MS, ME, PhD 13 $480/sem hr

Eastern Stafes:
Johns Hopkins Univ.

(MD)
School of Hygiene &
Pubfic Health

MHS, MS,
DPH, DS,
PhD

9 3000/gtr
1200Alyr

State Univ. of New
York, Syracuse

College of
Environmental
Science & Forestry

MS, PhD 20 R: 90lhr
1075lsem

NR: 156/hr
1868/sem

Civil Engineer (2-year prolessional degree)
Doctor of Engineering
Doctor of Public Health
Doctor of Science
Master of Civil Engineering
Master of Engineering
Master of Environmental Management
Master of Environmental Science
Master of Forest Resources
Master of Health Science
Master of Science
Master of Science in Engineering
Master of Science in Environmental Engineering
Master of Science in Geological Engineering
Master of Science (Civil Engineering)
Doctor of Philosophy
Resident tuition
Nonresident tuition

NOIES;
CE
DE
DPH
DS
MCE
ME
MEM
MES
MFR
MHS
MS
MSE
MS(EE)
MS(GE)
MS(CE)
PhD
R
NR
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SOURCES GRADUATE PBQGEAM
lnstitution Areas of Concentration

E noi ne eri no Emphas,s.'
University of California, Davis Hydrology

Hydraulics & fluid mechanics
water resource svstems plan@

University of Kansas Water rssources engineering
Water resources science

University of Kentuckv Water resources engineering
Utah State University Hydrology

Water resources enoineering
University of Washington Envi ronmental engi neeri ng

Hydraulic engineering (hydrology,
hydrodynamics, coastal engineering)

Appfied sciences
Environmental enoineeri ng

Washington State University Hydrology
Hydraulics
Geohydrology
Hydropower
Water quantity
Water qualitv

Envi ron mental Enoi nee rino Emphasrs;
University of Oklahoma Groundrater quality management

Water resources
Water qualitv manaoement

Vanderbilt University Water quality engi neeri ng
Water resources engineering
Solid & hazardous waste engineering
Environmental science

Part of Other Pralessio nal Curriculum:
Duke University ( Forestry) Hydrologic processes

Quantitative analysis
Decisionmakino and manaqement

University of Georoia (Forestrv) Forest water resources
Johns Hopkins University (Public Health) Environmental health

Wastewater treatment
University of Wisconsin, Stevens Point
(Natural Resources)

Watershed management
Limnology
Fisheries
Water chemistrv

I nterdiscipli nary Proerams ( Decentralized :
Colorado State University Water resources planning

University of Wyoming Technical hydrology
Natural resource e@nomics/law
Water qualitv

I nte rdiscipli nary Proerams (Ce ntralized :
Arizona State University Hydrology

Water resources administration
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lowa state University Water quality
Water quantity
Water resour@ e@nomics & institutions

University of Michigan, Ann Arbor Water resource management
Water resource science

University of Wsconsin, Madison Biobgical & phy$cal sciences
Engineering
Law & social sciences

Environme ntal Policv Sciences Emphasis;
State University of New York, Syraatse Institutions

Information systems
Policy analysis
Science

University of Wsconsin, Green Bay Environmental science
Environmental policy & institutiglq
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programs include University of California, Davis; University of Kansas;
University of Kentucky; University of Washington; and Washington State
Universitv.

The University of Oklahoma and Vanderbilt University are two
institutions whose water resource programs appear to place more emphasis
on "environmental engineering." Though offering a solid curriculum in
some areas, these schools appear to adhere to a "water systems" approach.
Thus, courses are offered in "river, lake, and reservoir engineering" and
"water resource systems analyses." In the case of the University of Oklahoma,
one of the degrees offered is a master of environmental science.

C. Programs Part of Other Professional Clrrriculgm

Several institutions offer water resource programs that are specialized
units within other professional schools. Fotrr of the universities surveyed for
this report fall into this category. |ohns Hopkins' water and wastewater
treatment concentration within its School of Hygiene and Public Health is
perhaps the best example. The forestry programs offered by Duke University
and the University of Georgia offer concentrations in forest water resources.
The water resources program at the University of Wisconsin, Stevens Point,
is found in the College of Natural Resources. That program has an ecological
emphasis with course concentrations in such areas as limnology, fisheries,
water chemistry, and watershed management.

D. Interdisciplinary Programs

Six of the surveyed institutions have interdisciplinary water resource
programs. Actually, these programs are of two types--what we call
"decentralized" and "centralized." While these programs allow a student to
broaden his or her background with experiences in other academic fields, they
appear to still require a solid groun'ling in the scientific and technical aspects
of water resources.

Colorado State University and the University of Wyoming have
interdisciplinary programs that can be described as "decentralized." A wide
range of courses in the physical, biological, and social sciences are available to
the student; and the program in both institutions is coordinated through the
water center. Yet, no "core" courses are offered by the program; and the
student (at least in the case of Wyoming) is actually attached to a single
academic department. At Wyoming, the student's master's degree is awarded
as a speciality option by the department with which he is affiliated. The water
resources emphasis is noted on his or her transcript.
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Arizona State University, Iowa State Universitl, the University of
Michigan, and the University of Wisconsin, Madison, have more centralized
interdisciplinary programs. That means that in addition to the availability of
courses in other departments, certain "core" courses are offered by the water
resources program itself. Thus, for instance, Iowa offered three core
interdisciplinary courses entitled "Water Resources I, II & [I." These courses
cover a range of physical, biological, and social science topics. Arizona offers a

dozen courses in water resources administration covering such aspects as
economics, quantitative methods, poliry, and institutions.

Additionally, these "centralized" programs appear administratively
more independent in their institutions with their own core faculty and
greater jurisdiction over their students.

E. Environmental Policy Sciences Emphasis

Two of the programs we reviewed seem to be taking an almost
fundamentally different approach to water resources education. For lack of a
better term, these programs--at the State University of New York (Syracuse)
and the University of Wisconsin (Green Bay)--are described as having an
environmental policy sciences emphasis. The approach of these programs
concerns the formulation and implementation of public policies affecting
water and other natural resources. The programs also emphasize a systems
approach-both in terms of ecological systems and policy development.

The Wisconsin program, for instance, allows the student to concentrate
in such areas as ecosystems studies, quantitative methods and data analysis,
institutions and institutional processes, methodology, and management
(with an emphasis on organizational processes and decisionmaking).

The SUNY program is equally interesting. Basic core courses are
required in environmental institutions, information systems, policy analysis,
systems analysis, and the interrelationship of policy and science. The program
is one area of concentration within the university's graduate program in
environmental science. Other areas of concentration include urban
ecosystems, environmental communications, among others.

F. Conclusion

Whether or not the typology we have developed is entirely accurate, it
does illustrate the unique and rich variations to water resource education
being practiced by colleges and universities around the United States. These
programs should suggest different approaches Montana might consider in
evaluating graduate educational opportunities in the field of water resources.



Chapter 4:

Recent Trends in Funding of Water Research

A. U.S. Geological Survey

L. Section 104 Program (Funding for tnstitutes\

As described in earlier discussion, the Section 104 program provides a
basic grant of approximately $105,000 to each of the 54 water centers. Each
center must match the basic grant by twice the amount of non-USGS dollars.

Funding patterns taken from recent years allow a determination of
how this money is utilized by the centers. All centers use the grant for
administrative expenses, for information dissemination, and for research.
Some centers use a portion of the USGS grant as "seed" money to attract other
funds for research. Some centers use the money to participate to ongoing
research supported by other sources.

A survey of research projects supported by Section 104 money in FY
1987 provides information on the research priorities of the nation's water
centers.4l During FY 7987, Section 1.04 money was used to support 264
research projects. The number of projects supported by an institute ranged
from two to eight. The mean number of research projects per institute was
five; the mode (most commonly occuring number) was four.

The survey allows provides information on the research research
priorities of the water centers using this money. First, the 264 grants were
divided into ten research categories that have been developed by the Council
on Water Resources Research (COWRR). Research was especially heavy in
two categories: water cycle (including precipitation, streamflow and runoff,
soil water, groundwater, lakes, estuaries) and water quality management
(including contaminant identification, sources, fate and effects of pollutants,
water and wastewater treatment). Figures 8 and 9 indicate the distribution of
research projects by category, including the distribution of Montana's five
research projects for the yearJz

41 Supra note 37.
12 For the Montana projects, see note 34, supra.
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COWRR CATEGORY

0 0o/"
00%
00%
2 40o/o

3 60%
00%
00%
0 0To
0a%
0 0Y"
5 100%

0 0Y"
54 21"/o
14 5T"
1 0 4o/o

150 57%
3 0 11o/o
4 1"/"
2 1o/o

0 0o/o

0 0o/"

264 100%

01 Nature of Water
02 Water Cycle
03 Water Supply Augmentation & Conservation
04 Water Quantity Management & Control
05 Water Quality Management & Protection
06 Water Resources Planning
07 Resources Data
08 Engineering WoRs
09 Manpower, Grants & Facilities
1 0 Scientific & Technical Information

TOTAL PROJECTS

NAWID (Sept. 88XFY 87 grants)

SPECIFIC CATEGORY

0
0

0
0
1

0
0
0
0
0
0
0
0

25
15

I
2

18
10
13

7
12
20

5
16
10

Organic contaminants i n groundrater
Coht ami na nt t ranspo rt i n g rou nd\irate r/g ro u ndrate r I low

models
Nitrate contamination of groundwater
Radon in groundwater
Trace & heavy metal contamination of water
Acid precipitation
Eutrophication & nutrients in surface waters
Bacteriological quality of natural waters
Water treatment
Wastewater treatment
Flood problems
Drought & water conservation
Water Dolicy, law & economics

Source: NAWID (Sept. 88)(FY 87 grants)
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Second, the research projects were divided into more specific categories
related to specific water issues and problems of current concern. Some
projects pertained to more than one category and, therefore, were listed
several times. Figure 9 presents these more specific categories of research
undertaken with Section 104 grants. A few grants in other categories are not
listed in this figure. It should be noted, however, that Figure 9 does not
indicate the amount of money spent on different categories of research--only
the number of projects.

As can be seen, the nation's water centers place a heavy emphasis on
two categories of research: groundwater [51 projects (19v") listed above] and
water quality issues other than groundwater [80 projects (30Vo) listed above].
Water quantity projects (including drought and water conservation) and
water policy projects are underemphasized. These might be areas of research
that Montana's water center might wish to emphasize in future years.

2. Section 105 ProEams (Competitiae Grants\

As previously described, the Section 105 program provides competitive
grants for research on water issues of national importance. Public
institutions, profit and nonprofit entities, and individuals can apply. The
grants have to matched on a L:L basis. In FY 89, $4.38 million was
appropriated for these grants. In FY 88, the range of these federal grants was
from $24,1.30 to $174,91,0. The median grant was approximately $115,000 to
$119,000.

Over the last five years, 174 grants have been awarded under this
Program to recipients in 39 states; 35 were awarded in FY 89. Montana State
University received three of these grants during the five year period. Figure
10 indicates the number of grants received for each of the 39 recipient states
for FY 85 to FY 89. New Mexico, california, and Arizona have been
particularly successful in receiving money under this program.
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Figure 10: Distribution of Section 105
Fiscal Years 1985-89

Grants by State,

State rnstitution

Alabama

FY85 FY85 FY87 FY88 FY89 Total

Auburn lJniv.
Alaska

Univ. of Alaska
Arizona

IJniv. of Arizona
California

12

17

California Polytechnic State Univ.
California Institute of Technology
Orange Co. Water Dist.
Stanford Univ.
Univ. of California (unspecified campus)
LJniv. of California, Berkeley
Univ. of California, Davis
IJniv. of California, Los Angeles
IJniv. of California, San Diego
Univ. of California, Santa Cruz

Colorado

1

1

1

2

1

1

Colorado State Univ. 1

Colorado Water Resources Research Inst.
Univ. of Colorado

Delaware
Univ. of Delaware

Georgia
Ceorgia Institute of Technology
Georgia Tech Research Corp.

Hawaii
Universitv of Hawaii

Illinois
CBI Industries
Univ. of Illinois

Indiana
Norte Dame
Purdue Univ.
Univ. of Indiana

Iowa
Univ.

Kentucky
of Iowa

Univ. of Kentucky Research Foundation
Louisiana

Louisiana State Univ.
Maryland

Interstate Comm'n on Potomac River Basin 1

]ohns Hopkins Univ.



Univ. of Maryland
Massachusetts

Massachusetts Institute of Technolory
Tufts [Jniv.
Univ. of Massachusetts
Woods Hole Oceanogaphic Institute

1

1

1

1

Michigan
Michigan State Univ.

Minnesota
International Tree Cory.
Univ. of Minnesota

Missouri
Univ. of Missouri

Montana
Montana State Univ.

Nebraska
Univ. of Nebraska

New Hampshire
Univ. of New Hampshire 1

New Jersey
New |ersey Institute of Technolory
Princeton Llniv.
Rutgers

New Mexico t4
Calyxes Research & Development Corp. 1

NM Institute of Mining & Technology 1

New Mexico State Univ.
NM Water Resources Research Institute

New York
Cornell Univ.
Eastman Kodak Co.
State LJniv. of New York
Suffolk Co. Dep't of Health Services

North Carolina
North Carolina State Univ.

North Dakota
North Dakota State Univ.

Ohio
Ohio State Univ. Research Foundation

Oklahoma
Oklahoma State Univ.
Univ. of Oklahoma

Oregon
Oregon Graduate Center
Oregon State Univ.
Portland State [Jniv.

Pennsvlvania
J

Pennsylvania State University
Univ. of Pittsburg

South Carolina
SC Dep't of Health & Environ. Control

South Dakota
South Dakota State Univ.
Univ. of South Dakota
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Tenrressee ,- -- ,.. , ,

Univ. of Tennessee 1

Vanderbilt Univ.
Texas

North Texas State Univ.
Texas A&M Research Foundation
University of Texas, Austin

Utah
Utah State Univ.

Virginia
Univ. of
Virginia

Virginia
Polytechnic Institute

1

1111
Washington

University of Washington
Wisconsin

University of Wisconsin, Madison 1

Wyoming;*,,.,* -.....,.,,......., .. ., ... .. * ,.,*,, -,.". ... .. , *..-,..... , **-...... *1
Univ. of Wyoming

TOTAL (39 states represented) 24

1

43 34* 38 35 174

* One grant unidentified by state.

Source: U.S. Geological Survey, Water Resources Research Grant Program
Project Descriptions, Fiscal Year 1985, Open-File Repor$ Fiscal Year L985,
Open-File Report 86-548; Fiscal Year 1987, Open-File Report 88-179.



FIGURE 11: RESEARCH UNDERTIKEFWTN SECTION 105 FUNDS
Fiscal Year 1985

Topic Projects Federal funds Matching
funds

Total funds

Grou ndrater management
Surface water management
Syste ms operation/pfanning
lrrigation management
Desalination/reuse
Eco no mi c/leg al/i n stitutio n al
Agricultural drainage
Climate variability
TOTALS

I
7
2
3
2
1

1

0
24

$697,324
736,847
168 ,445
290,518
292,770
47,991

139 ,827
0

2,373,612

$848,130
7 43,544
169 ,537
326,41 6
302,379

47,992
139 ,827

0
2,577,715

$1 ,545 ,454
1 ,490,391

337,992
616,934
595,1 49
95,763

279,654
0

4,95 1 ,327

Fiscal Year 1986
Topic Projects Federal funds Matching

f unds
Total funds

Grou ndwater management
Surface water management
Systems operation/planni ng
lrrigation management
Desalination/reuse
Eco no mic/legal/i n stitution al
Agricultural drainage
Climate variabrility
TOTALS

4
6
2
3
I
6
0
4
3

1

4

1 ,471 ,284
672,07 4
225,962
335,564

1 ,020 ,710
618,860

0
418 ,021

4,762,375

1 ,599 ,783
705,295
225,950
354,673

1 ,039,800
694,824

0
430,949

5.05 1 .274

3,071,067
1,377,369

45 1 ,812
690,237

2,A60,510
1 ,313,694

0
848,970

9,81 3,649
Source: U.S. Geological Survey, Water Resource Hesearch Grant Program Project
Qescriptions, FiscalYear 2986, Open-File Repod 86-548, at ix.
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Each year, the USGS solicits proposals for Section 105 grants. The
solicitation emphasizes the areas of research that are of interest to the Survey
(as specified by Congress in the Water Resources Research AcU see discussion
at pp. 3-5, supra). Figure 11 provides information on the type of research
supported by USGS in FY 85 and FY 85.

B. Other Federal Agencies

Besides the U.S. Geological Survey, numerous other federal agencies
provide financial assistance for water-related research. While detailed
profiles of some of these major funding sources is set forth at Appendix D, the
following is a summary of these agencies and their programs:

Environmental Protection Agency
Water Pollution Control Research, Development, and

Demonstration Grants
Safe Drinking Water Research and Demonstration Grants
Freshwater, Marine/Estuarine Waters, Soils, Groundwaters, and

Sediments Exploratory Research Grants
Environmental Air /Water Chemistry and Physics Exploratory

Research Grants
Environmental Engineering Drinking Water and Wastewater

Treatment and Pollution Control Exploratory Research
Grants

Environmental Engineering Exploratory Research Grants
Environmental Exploratory Research Grants
Ecological and Toxicological Effects Exploratory Research Grants

U.S. Department of Agriculture
Cooperative Forestry Research Grants
Forestry Research Grants

U.S. Department of Energy
Energy from Municipal Waste Projects Grants
Radioactive Waste Geologic Repository Deployment Grants

U.S. Department of Commerce
National Sea Grant College Support Program

National Heart, Lung, and Blood Institute
Epidemiology and Biometrics Grants
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at

National Institute of Environmental Health Sciences
Marine and Freshwater Biomedical Sciences Specialized Centers

of Research Grants
Biometry and Risk Estimation--Health Risks from

Environmental Exposures Research Grants

National Science Foundation
Surficial Processes Research Grants
Environmental Engineering Research Grants

This listing does not include grants or contracts provided by agencies in the
areas of marine, coastal, or estuary issues.

C. Other Funding Sources

Appendix D also provides background information on foundations
that provide grants in the areas of water research and water policy. The
Appendix also lists a few donors who provide graduate fellowships in the
water resources field. Foundations that have been active in making water-
related grants include the following:

ARCO Foundation
United States-Israel Binational Agricultural Research and

Development Fund
William H. Donner Foundation
General Services Foundation
George Gund Foundation
William and Flora Hewlett Foundation
German Marshall Fund
]essie Smith Noyes Foundation
W. Alton ]ones Foundation
|oyce Foundation
W.K. Kellogg Foundation
Northwest Area Foundation

In recent months, over 30 grants have been made by some of the above
foundations to support water-related projects (see Appendix E). These grants
have ranged from a low of $25,000 to a high of $571,000. More than half of
these grants were in excess of $100,000 each.
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D. Conclusion

The U.S. Geological Survey's Sections 104 and 105 programs play an
important role in the nation's water research. Other f€deral agencies and
nongovernmental donors such as foundations are also active in water
research and water education. These sources are potential supporters of
expanded research and educational efforts by Montani's water ceniei.



ChaPter 5:

Recommendations for Montana Decisionmakets

As mentioned in the Foreword, this report is a presentation of options
available to Montana's university system and legislature as they think about

the future of Montana's water research program--particularly the purpose and

program of the Montana Water Resources Center. An effort has been made

io fortray the structure, funding and program of other water centers around
the country. Profiles of graduate-level, water resource management Programs
have been presented in ihe event that the Montana university system desires

to offer rrrch 
" 

program. Possible funding sources in addition to the basic U.S.

Geological Surveli grant have been identified in the event more intensive
researih and educational efforts are undertaken in Montana.

We have only presented possibilities. Ultimately, the decisions about

the future of water reiearch and education in Montana must be made by the

state's key d.ecisionmakers: the faculty and administration of the university
system; lhe water management agencies of state government; and the

legislature.

yet, the authors of this report have gained many impressions as the

result of their research; and these impressions have led to many
recommendations that should be shared with Montana decisionmakers.
These recommendations are as follows:

General

1. Montana's emphasis on water research and education is. PrgbablY-
inadequate given the importance of water to the state. The budget of
trrtont^t 

"'s 
Water Center places it in the lowest quartile of the 40 states

reporting to our survey. It is also among the lowest in the Rocky Mountain
St^t.r. bf .ontse, witer-related research and education occur outside the

Water Center; and some of these programs, such as the research station at

Flathead Lake are quite impressive.- Yet, they appear to exist independently of
the Water Center.

Given the fact that water is Montana's most important natural
resource, it appears to us that the Water Center's research and educational
program are inadequate to meet the state's short- and long-term needs. We

i"cd**"nd a review of water-related research and education at the state's

higher educational institutions to ascertain whether our impressions are

correct.



2. Montana's water resources afford ample opportunities for research and
education. Montana is a state-wide laboratory of research and educational
opportunities. The state's water is found in high mountain streams; in slow-
moving, meandering rivers; in large lakes and reservoirs; and in frequently
uncharted aquifers. An incredibly wide range of plant and animal species
depend on these waters. The water resource problems of the state present
some of the most challenging scientific and policy issues of our times: €.9.,
the impact of global warming and climatic changes on water availability;
drought and drought mitigation; eutrophication of lakes; point and nonpoint
source pollution; the impact of cities and agricultural, forest, and mining
practices on surface and groundwater; water conservation technolog/; the
management of interstate or international waters; the impact of federal and
Indian reserved water rights; the economics of water transfers and water
development; and many other issues.

Already, some of Montana's faculty and some of the state's water
policies have received national (and, in some cases, international)
recognition. With planning and additional resources, this is an area in which
the state's higher educational institutions could achieve greater distinction.
An exceptional Water Center could help attract additional research dollars to
the state, help retain and attract quality faculty and students, provide a reason
for private-sector firms involved in water resources to locate in the state, and
provide advice and assistance to Montana's citizens and water management
agencies.

Structure and Organization of Montarla's Water Center

3. The Water Center's Charter should be reviewed. With the
appointment of the Water Center's policy board and the completion of this
report, it is an appropriate time to review and, if needed, revise the Water
Center's Charter which was adopted by the Regents in 1985.

We believe the Center's Charter should be more specific as to the
Center's purpose, structure, and program. (Wyoming is an example of a
water center having a very clear mission.) Representatives of the university
administration, faculty, state water management agencies, the legislature, and
water users should be involved in this reassessment of the Charter. Perhaps
the policy board is the appropriate entity to lead this reassessment.

4. The Water Center should develop a clear, detailed, attainable plan for
the future. One result of the
purpose of the Montana Water

review of the Charter, which establishes the

for the Center which sets forth mid-range goals and the strategy for achieving
those goals. This plan should be more specific that the Center's previous 5-
year plan which was found by the USGS to be too general to be meaningful.

Centet, should be the development of a plan



5.

6.

Efforts should be undertaken to involve more faculty in the Water

Centerb prograrns" Based on the experience of other states, such as Indiana,

*" b"ti"* th" Witer Center should attempt to involve more faculty in its
programs. The solicitation of research proposals is not enough- A committee

iotlirtitg of faculty heavily involved in water research and education at the

major campuses siould be appointed. This committee should help define

*ujot reseirch emphases and help develop- major funding proposals. This

committee should be a cadre of researthers closely and continuously
identified with the Center.

The Water Center's proeram should be better coordinated with other

state instituiions and ageniies. We are fearful that Montana's Water Center

ir b"**i"g t".*"ri"gly isolated from other research and data collection
efforts in the state such-as the University of Montana's Flathead Lake research

station, the groundwater information ienter at Montana College- of Mineral
Science and-Technology, the State Library's Natural Resource Information
System (NRIS), the lari-library at the University of Montana, and the water

records of the Department of Natural Resources and Conservation. We

believe that frequent, direct communication between the Water Center and

these other entities is necessary so that the capacity of the Water Center is

enhanced. While California's water archives at UCLA and Berkeley may not

be attainable or even desirable in Montana, they rePresent exceptionally rich,

centralized collections of water resources information. The Wyoming Water
Center also has a strong role in the collection and management of the state's

water information.

7. The current le uate. At Preseflt,
the Montana water center is staffed by a 0.4 FTE director,
staff, and a 0.1 FTE associate director at each of the other
institutions. A 0.4 FTE position for information transfer
after the incumbent accepted employment out-of-state.

0J5 FTE supPort
two participating
remains unfilled

The USGS's evaluation of water centers discussed earlier in this rePort

indicated that a half-time director is a common staffing pattern with the

remainder of the director's time being devoted to research and education.

While this level of staffing (0.4 or 0.5 FTE) may be sufficient simply to

maintain the status quo or to run a well-established center with ample

support staff, we believe it to be insufficient if a center, such as Montana's, is

to^U! developed. The 0.1 FTE positions at the University of Montana and the

Montana Coilege of Mineral Science and Technology- allow for nothing more

than administritive duties. If Montana desires to build its water research and

educational programs, we believe that professional and support staffing must

be augmented.
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8.

Research Program

Montana's Water Center does not appear to be funding research in

s"rr"r"l i*port^t t ut""s. The authors did not complete.a-longitudinal study

of Montan"'s *"t", ,"r"urch grants; but in a recent year (FY 8-7), research was

not funded in severai areas that were considered important by other centers

arOund the country. For instance, nO grants were made in the area-of "water

cycle,, (21 percent or tne grants nation-iide were in this area) or in the area of

"water resources plannirig" (11. percent nationalty). The Water Center made

few if any grantritt t"rr"iul other areas important to Montana: groundwater

protection,"hazardous wastes, acid rain, wistewater treatment (although we

Lnd.erstand that proposals are frequently submitted in these areas)'

We do not suggest that the Water Center is expending its Junds on the

wrong projects. Funti are very limited and choices be made. We do suggest

that ti; research objectives oi th" Center must be clear and the proposals

receiving funds must further those research objectives.

9. Montana should compete more aggressiivelv for Section 105 funds.

Montanah^'b".@iv6lncompeting-forfundsavai1able
under the Section 105 ptogt"*. During the last 5 years, Montana has received

only three of those gi"trti while othei Rocky Mountain States such as New
Mexico (14), Coloraio (9), and Utah (8) have been much more competitive'
Montana's Water Center should make the Section 105 Program known to
faculty and should be a catalyst for developing ProPosals to the USGS'

Groundwater an{ surface witer management, desalination and reuse,

economic-institutional-legal issues, and irrigation management are areas

supported by Section 105 grants in recent years'

Educational Programs

10. The Water Center has an opportunity to meet. growinB educational
needs @e coirpetition for water increases, water policy
ir**r *ili Ue t"or" i" ttre forefront o1 public debate. There will be the need

for education on water issues in our public schools, colleges and universities,

civic groups, and legislatures. Also, more students will be searching for

underlradlate and giaduate programs in water resource fields. Mid-career

profesiionals will be looking fbr specialized, short-term educational Programs
to supplement their skills.

Montana's Water Center and university system have an excellent

opportunify to meet these educational needs. Already, the Center spending a

gieater poitiot of its budget on information transfer than most other centers

in the country; and the Center is planning a major public educational project

on water. The Center can also be ictive in developing curricular materials for

pubtic schools, offering summer workshops for schooi teachers, and offering a
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series of professional development programs for governmental employees
and other water management professionals.

ntana's Water Center and universi m should consider11.

establishing a graduate-level, water resource management program. As
previously discussed in Chapter 3, there are relatively few (approximately 20)
water resource management programs in the United States. While seven of
these programs are located in the western states, most of these programs have
a strong engineering emphasis.

For a modest investment, the Montana university system probably
could begin offering a concentration of water resource management courses
or even a master's degree in water resource management. This could be done
by developing a speciality within Montana State University's engineering
program (such as has been done at the University of California, Davis;
University of Kansas; Utah State University; University of Oklahoma; and
others) or by developing an interdisciplinary program administered by the
Water Center but using courses offered by existing academic departments
(such as has been done at Colorado State University and the University of
Wyoming).

What could distinguish Montana's interdisciplinary program from
those offered by Colorado State and Wyoming would be the potential
emphasis on the environmental, economic, policy, legal, and institutional
aspects of water. Courses could be selected from the environmental
programs, the economic departments, the public administration departments
of Montana State and the University of Montana--as well as IJM's School of
Forestry and School of Law and Montana Tech's mining and environmental
engineering courses. Such an interdisciplinary offering--with an emphasis on
the policy sciences--would result in a program unique in the Pacific
Northwest. In all the western states, only Arizona State's water resource
administration program would appear comparable (the University of New
Mexico is developing a similar program in natural resource administration).

Such a program would enable the Montana university system to
respond to the growing interest in water issues and the growing demand for
more integrated educational programs in the field of water. Such a program
could also provide a range of educational opportunities (e.9., conferences,
short-courses, l-year concentrated master's programs) for mid-career
professionals seeking to broaden their knowledge of water. If the Water
Center were involved in creating and managing such a program, it would
provide an importance linkage between research and education.
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Fundins

-
12. The bu t Montana's Water Center is insufficient to alloq th
Center to provide meaningful research and educational opPortunities' As
previously mentioned, the budget of Montana's Water Center is among the
iowest quartile in the nation. The state provides minimal suPPort to the
Center, lnd the Center has not be aggressive in attracting other financial
support.

If the Center is to play a major role in addressing the state's water
needs, it will require greater financial resources. The legislature should
provide sufficient-additional funds so that the Center's director has the time,
support staff, and travel money to develop the Center's program and_ to attract
other financial support. Any additional financial support from the
Legislature should- be in response to a detailed strategic plan for the
devetopment of the Center and with the expectation that the Center's
progress will be evaluated after 2 or 3 years.

13. Most, if not all' indirect costs on qrants received bv the Center should
be returned to the Center or to the researchers involved. The return of
indirect costs on grants to the Water Center or to the researchers involved in
the project provides a valuable financial incentive to search for additional
grants or contracts. With recent legislation, Montana has made an important
move in this direction. It should continue.

1,4. The Water Center should aggressively pursue grants and contracts
from other sources. Water resource problems are of growing interest with
government agencies and foundations. Montana's Water Center has not
actively competed for grants or contracts from these sources. As previously
mentioned, few Section 105 grants have been awarded to the state. We
understand that the Center has not pursued many of the potential funding
sources identified in Appendix D to this report (although individual faculty
may have done so). Also, this report has not examined contracting
possibilities with private firms (the Utah Center has many such contracts).

We believe the Center should take a more active role by working with
faculty in developing funding proposals to these sources. These efforts
should be pursuant to the strategic plan previously referred to in these
recommendations.

Next Steps

Our report is only a modest effort to suggest possibilities for improving
Montana's Water Center. Much work remains to be done. If the effort is to
continue, we suggest the following next steps:
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1. The principal parties must begin the reexamination of the Water
Center's Charter and the development of a strategic plan. The university
system, the Water Center, and the recently appointed policy board should
reexamine the Center's Charter and state specifically what are to be the
purposes of the Center. This exercise should be followed by the development
of a strategic plan (what the private sector calls a "business plan") setting forth
mid-range objectives and the means by which these objectives are to be
attained. Both activities should involve university administrators and
faculty, state agencies, key legislators, and water users. If necessary, persons
with expertise in facilitating such planning processes should be retained.

In the planni^g process,
develop a graduate-level, water
specifically addressed.

the question of whether Montana should
resources management program should be

For the benefit of the legislature, this plan should document the
reasons for a greater emphasis on water research and education. This plan
should also identify the additional financial support necessary from the state
to begin implementation of the plan. The plan should be submitted to the
Water Policy Committee and to the 1991 legislature.

2. Additional information should be developed. While this planning
processis underway, further information should be gathered which will be
useful both in planning and in implementing the plan. Such additional
information should include:

a. Survey of faculty research and research interests. A survey
should be undertaken of the university system's faculty to determine their
water-related interests, what water-related research they have conducted, and
the outside sources of funding for their research, if any. This information
will be helpful in determining the university system's strengths and the
Center's research priorities.

b. Survey of funding sources. Appendix D to this report indicates
governmental agencies, foundations, and other entities who appear to
provide fundinglor water-related research and education. Personil-contact
should be made with these potential funding sources (particularly federal
agencies) to learn more about these programs and to determine whether
financial support might indeed be available to Montana's Water Center.

3. A proposal for a water resource management program should also be
developed. If a tentative decision is made to investigate the possibility of
creating a graduate-level, water resource management program, then a

specific component of the plan should be addressed to this topic. The
following tasks would need to be accomplished:
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a. Survey of potential faculty and courses for a water-resources
management program. A survey should be undertaken to identify those
courses presently offered throughout Montana's higher education system that
might be utilized for a interdisciplinary water resources management
program. The faculty offering these courses should also be contacted to
determine their interest in participating. Also, the faculty offering water
resource management programs at other institutions should be contacted for
more information about their courses and their experiences.

b. Identification of steps necessary to create such a program. A
checklist of the steps necessary to create a graduate-level, water resources
management program should also be created. This checklist would identify
all the decision points in the process.

c. Estimate the costs and benefits. An analysis of the costs and
benefits of such a program should be undertaken. This analysis should
include the direct benefits and costs, such as tuition and administrative
expenses, as well as indirect costs, such as the benefits that might accrue to the
state from such a program. Also, potential student interest should be gauged.



Appendix A: Water Center Suwey Form

Appendix B: Charter for the Montana University System Water
Resources Center

Appendix C: Profiles of Graduate Water Resources Programs

Appendix D: Potential Funding Sources for Water Resources Research

Appendix E: Recent Grants for Water Projects
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Water Center Survey Form

Please answer the following questions and return this form
the enclosed envelop:

1. Name and state of Water Center responding to this survey:

2. Name, position, and telephone number of person responding to this
survey:

in

3. We are interested
most recent fiscal ye ?r,
received by your center:

in how your Water Center funds its programs. For your
please provide the followi ng information on revenues

4. We are interested in what
Center. For the same fiscal year
provide the followi ng information

type of programs are supported by your Water
identified in your answer to Question 3, please
on expenditures by your center:

51

Fiscal Year 198

Revenues Amount ($) oh of Total

Basic USGS grant

Other federal sources (granVcontract)

State appropriation

Other state sou rces (grant/contract)

University funds

Foundation sources

Contracts with private sector firms

Other:

TOTAL REVENUES 100%



Fiscal Year 198

Expenditures Amount ($) oh oI Total

Center administration

Research projects

Information transfer (e.9.,
publications, confere nces)

Other:

Other:

TOTAL EXPENDITURES 1 00%

5. We are interested in how your
fiscal year identified in your answer to
information on your staffing:

Water Center is staffed. For the same
Question 3, please provide the following

6. What is the disposition of indirect costs resulting from grants or projects
that are handled by your Water Genter (check as appropriate):

a.
b.
c.
d.
g,

Assigned to the individual researcher
Assigned to the Water Center
Assigned to the University
Assigned to the state general fund
Other:

7. Unless included in your annual report, which we have requested, please
attach a current list of your Water Center's research projects and publications.

Please return this survey to:
Water Center Survey

Doney & Thorson
P.O. Box 1 185

Helena, MT 59624
(406) 443-701 8

core center stafting (FTE's)

Professional statf

Support staff

Other researchers involved in
Center program but notemployed
directly by Center
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Appendix B: Charter f or the

}ICNTTANA UNTVnn.Sf RESCITNCNS CErrttM.

Adopted by thre !4ontana
for Higher Education,

ruNcrrcbls: The tlontana university
system water Rescnrrces center shalrcarry out a progrram of research,
inf ormation transf er and othrer
educationaJ. activities to benefit
persons ard organizations invorvedin the management, use and / orconsen/ation of water in l4ontana
arxl as reguired to parEicipate inthe fderally funded prcgrarn. rnaddition, the center sharl rnaintain
a record of water researcr projectsin progress at all units of the
system and sharl incoryorate tFreresults of such projects in a database accessibre to interested
persons.

The Montana
unj-versity systenr water Resourcescenter shall be a cooperative
activity of Montana sLate
IJni ver s i ty , the uni vers ity ofMontana, and &rontana corr"gL ofIvlinerar science and Techrtology.
The Director's off ice sharl -Ee

rnaintained aL lvl0ntana stateuniversity, the state's lard grant
univers ity r ds reguired by threenabling f ederaL regis ralicn.
Qralified faculty at all r:nits ofthe lvlontana university system shall
be encolrraged to participate in thre
prcgrralrs of thre Center.

@CRDSIATIIVG OVNCIL: There Shall
be a coorcinating courncir csnposedof tlre Director frcm Montana state
university ard Asscciate Directors
from tl're university of Montana and
Mcntana corlege of MineraL science
and Technoroqr. Ttre Director sharlseffe as chair of ure coordinating
councir. Policies and programs of

Board of Regents
September, 1985

the center shall be formulated andapproved by the Coordinating
Counci I . Functions of thecoordiruting corrncir sharl include
development of criteria for
researcr ard informaticrr transfer
Projects and the allocation offu'ds to approved proj ects. Ttre
council shalr meet at appropriate
locatiorrs as reqrrired to conductits business i Ure co:rrcil shall
rneet at tFre reguest of any two ofits rembers.

DrREcroR: The Director of ilre
ffiu be appointed by u-rePresident of Montana state
university after consultation with
thre vice presidents for Researchat lvlontana state university anc
tl're university of $4cntana, anc tlreDirector of Research at t'{ontanacolrege of Minerar science andTechnolcgy. The Director shall be
re spons ible f or managing theprcgrams of the center as approved
b'y the coordirrating ccr:ncil . TtreDirector sharr cccrdinate anisupervise the research Iinformation transfer and.
educatiorrar proj ects supported bythe center at Montana stateUniversity and shall beresponsible for preparing prcgrramproposals a'd reports as may bereguired by fr:rcing agencies. TheDirector shalr serr/e as riaisonbetween the institutions and
federal , regiorrar, state and localaqencies, and organizations and

. persons f rom the private sector
engaged in water nEnagenent, useand/or consenratiorl. tt 

" Director
shal1 be responsible to the vice
President for Research at Montana
State Unlversity.
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A.ssogJATE DTRECToRS: one Associate
Director shall be appointed bv thre
President of the University of
Ivlrntana and one by tlre kesident of
t"tront-ana college of Mineral science
and Technologry. The AssociateDlrectors shall serve on thecoordinating councir previously
described and sharl be responsibla
f or coordinating ard supewising
research, inforrnation transfer, aruJ
educational projects supported bythe center at their respective
institutions. Associate Directors
nay act on bettalf of thre Directorupon the Director ' s reguest.
Associate Directors sharl be
responsible to tlre Director ard to
the vice Presiderrt for Researclr atthe university of lvtcntana ard threDirector of Research at lvlrntarn
corlege of Mineral science and
Technology.

9ONSUI,TAITITS: The Coordi,nating
council shall select consultants asnecessary to insure that its
research and information transfer
projects are relevant to state ardregional needs arrd tlrat selectedproj ects are based on soundscientific princj_ples .

An AdvSI Committee shall beappoffi shalr consist of
personnel frqn federdl , state ardrocar agencies whose functions
include water management orplarrring, anc frcrn private sector
organ Lzati ons and ind ivi,cuals
involved in the managerneot, use
arrd/or consenration of water. The
Advisoqr ccrmrdttee shall identify
a r ea s whe re re s earch and / or
inf ormation t-ransfer proj ects are
needed and shall review proposed
projects for relevanry to state and
regrional need.

A ccrnnLittee shall be appointed toprovide a technical review of
Projects rec@ to thre Ceiter
by the Adrrisory Ccnmittee. IhePeer Review committee shart
consist of faculty from the
university system and experts fronroff camprs ard shalr be selectedfor their expertise relative tothe proposed proj ects under
consideration. Ttreir review andrecommendations shalt be
considered by the coordinating
council in thre final serection of
research and inforrnation transfer
projects.

FUNDING: The l"lontana Water
Resources center shalr receive
fi:nds appropriated thrrough section104 of pL 9B-242. The
Coordinat ing Counci 1 shalldetermine the proportlon ofsection 1 a4 funds allotted to
research and information transferprojects and to program
administration subj ect to review
by the vice president for Researchat lusu. The center shall alsoreceive funds ar rocated to
proj ects un,cer sections 105 and
1 06 of this act when the project
proposar was sr:bnr-itted through thecerrter. rn addition, the centeris authori zed to receive fr-ndsfrom other feceral 7 state and
Ioca 1 sources , and, f rom theprivate sector when these fr.rnds
are awarded to proposars sulxrdtted
through the water center. Eachunit of the univers ity system
s ha 1r be re spons ible - 

f of the
non-federal rnatch regui-renents onproj ects awarded at that uni_t.
The Administrator of thre Grantsand contracts office at Montana
state university shall receive andaccount for arl 0f the funds
awarded to thre Center.



Appendix C:

University of Oklahoma Norman, OK 73019

Unit:

Degrees Offered:

Areas of Concentration:

Representative Courses:

Special Features:

School of Civil Engineering and Environmental
Science

Master of Science (Civil Engineeringx30 hours with
thesis; 32 hours without thesis)

Master of Environmental Science (30 hours with
thesis; 32 hours without thesis)

Doctor of Philosophy (90 hours with dissertation)
Doctor of Engineering (90 hours with dissertation)

Groundwater quality management
Water resources
Water quality management

Open Channel Flow
Applied Oceanography
Stream Channel Mechanics and River Engineering
Water and Waste Water Treatment Processes
Hydrolory
Groundwater and Seepage
Water Quality Management
Subsurface Water Quality Modeling
Sanitary Engineering Design and Water Resources
Water Resources Systems Analyses
Biological and Industrial Wastewater Treatment
and Reuse

The Environmental and Ground Water Institute,
established in 7982, is the school's focus for
nationally known research activities in
groundwater.

The Bureau of Water and Environmental
Resources Research is active in environmental
engineering and science and in the development of
appropriate technology for underdeveloped
countries.
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The school has a close working relationship with
the Environmental Protection Agency's Robert S.

Kerr Laboratory in nearby Ada, Oklahoma.

University also has a School of Meteorology
granting M.S. and Ph.D. degrees.

Faculty: 15 (entire Engineering School)

Tuition: Residenh $50.80 per credit hour per semester
Nonresidenu $162.80 per credit hour Per semester
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Unit:

Degee Offered:

Areas of Concentration:

Representative Courses:

Department of Civil Engineering

Master of Science (30 hours with thesis)

Water resources engineering
Water resources science

Basic technical core 0,5 houril are drawn from
following courses:
Intermediate Fluid Mechanics
Experimental Fluid Mechanics
Water Resources Policy and Administration
Applied Hydrology
Free Surface Flow I
Contaminate Transport
Advanced Fluid Mechanics I
Application of Optimization Techniques in Civil

Engineering
Water Resources Literature Seminar
Water Resources Engineering
Quantitative Groundwater Hydrology
Free Surface Flow II
Modeling of Hydrologic Systems
Sediment Transport
HydrogeoloW
Advanced Geomorphology: Regimen of Rivers
Energy and Water Balance

Optional and interdisciplinary coltrses may be taken
in the following areas:
Mathematics:

Probability
Statistics
Applied mathematics
Numerical analysis

Computer Science:
Programmi.g
Data structures
Microcomputer systems

Economics:
Public finance
Price and income
Economic growth and development



a\

Microeconomics
Macroeconomics

Geology:
Geomorphology
Geophysics
Geochemistry
Remote sensing hydrogeology
Regional geology

Geography:
Soil science
Climatology
Industrial geography
Physical meteorology
Urban geography

Political Science / Law:
Public policy
Public administration
Water rights

Special Features: Program .emphasizes that "water resources
management requires fundamental knowledge in
engineering and physical sciences and demands
appreciation of socio-economic, political and legal
considerations."

Also, research program is directly related to
educational program.

Students must possess a B.S. degree in engineering.

Core curriculum taught by an interdisciplinary
committee chaired by the Vice Chancellor of
Research and Graduate Studies.

Students have access to the Hydrology and Water
Resources Laboratory, the Fluid Mechanics
Laboratorlr, the Environmental Health Laboratory,
the Water Resources Institute, and the State
Geological Survey.

Faculty: 13 (faculty who offer core curriculum)

Tuition: Resident: $705 per semester
Nonresidenh $1550 per semester
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Unit:

Degee Offered:

College of Environmental Science and Forestry
(Graduate Program in Environmental Science)

Area of Concentration:

Master of Science (30 hours plus 6 additional hours
for thesis, 12 additional hours including
internship, or 12 additional hours of course work
with comprehensive examination)
Doctor of Philosophy (15 hours in core cours€s,

preliminary examination, candidacy
examination, thesis, and other
requirements)

Water resources

Representative Courses: Basic core courses fiS hours) are required in the

following:
Environmental Institutions
Environmental Information Systems
Environmental Policy Analysis
Environmental Systems
Environmental Policy/Science Seminar

Other courses (minimum of 1.5 hours) ar e
determined by student and Major Professor in the

following areas:
Physical sciences:

Civil engineering
Geology
Geomorphology
Hydrolory
Meteorology
Sanitary engineering
Soils
Water chemistry

Biological sciences:
Ecology
Entomology
Fishery biology
Forestry
Microbiology
Water quality
Wildlife management
Zoology
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Special Features:

Social sciences:
Administration
Economics
Government
History
Law
Poliry

The College of Environmental Science and Forestry
is a specialized center of the State University of
New York. It has a cooperative relationship with
the adjacent Syracuse University.

The Water Resources Program is one area of
concentration in the Graduate Program of
Environmental Science. O ther areas of
concentration include Urban Ecosysteffis,
Environmental Communications, Waste
Management, Land Resources, En ergy, and
Environmental Chemistry and Toxicolo gy
(experimental offering).

The mission of the Graduate Program in
Environmental Science is " to provide
interdisciplin ary education, research, and public
service to foster the wise use of natural resources
and to prepare students to comprehensively address
environmental concerns and problems." Central to
the program is education in environmental
managemetrt, "the act of organizing, utilizing, and
directing technical, social, hum&r, and economic
resources" to protect our natural resources and to
provide for public needs. The program emphasizes
a multidisciplin ary approach, holistic perspective,
topical grounding, and realistic experience.

The Water Resources concentration emphasizes
"an understanding of both the technical
information and transdisciplinary relationships of
various water-related issues. Scientific aspects
include the basic physical, chemical, and biological
interactions occurring under natural conditions
a[ndJ under modified conditions that result from
changes in water quantity or quality. The social
aspects are concerned with planning, regulation,
and management of water resources.
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Dual degree programs are offered with Syracuse
University's Maxwell School of Citizenship and
Public Affairs, S.f. Newhouse School of Public
Communicatiors, School of Management, and
College of Law.

20 (Water Resources concentration only)Faculty:

Tuition: Residenh $90 per hour per
semester
Nonresidenil $156 per hour
per semester

semester or $1075 Per

per semester or $1858
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Duke University. Durham, NC 27706

Unit: School of Forestry and Environmental Studies
(Water and Air Resources Program)

Degrees Offered: Master of Environmental Management (M.E.M.)
(48 hours; 30 hour program available to
exceptional students having bachelor's
degree in environmental sciences or
engineering; 3O-hour, part-time program also
available for qualified professionals)

Master of Arts (30 hours with thesis optional;
offered through Graduate School with bulk
of instruction in School of Forestry and
Environmental Studies; student could
emphasize water resources)

Master of Science (30 hours with thesis mandatory;' offered through Graduate School with bulk
of instruction in School of Forestry and
Environmental Studies; student could
emphasize waterresources)

Doctor of Philosophy (50 hours plus preliminary
examination, final examination, and
dissertation; offered through Graduate
School with bulk of instruction in School of
Forestry and Environmental Studies; student
could emphasize water resources)

Areas of Concentration: Water resources
Combination of water and air resources

Representative Courses: Basic hydrologic processes:
Watershed hydrology
Water quality
General meteorology and climatology
Limnology
Environmental chemistry
Ecology
Ecotodcology

Quantitatioe analysis techniques:
Statistics
Probabilistic and deterministic modeling
Optimization and simulation
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Special Features:

Decisionmaking and management:
Water resource management
Economics
Risk analysis

The objective of the M.E.M., a professional degree,

"is to develop exPertise in Pl"ttning "t'q
administering if," management of the natural

environment for maximnil human benefits with
minimum deterioration of ecosystem stability."

School emphasizes integrated cases study method

in instruction. The iase studies result from
cooperative efforts of a multidisciplinary team of

invlsti gators. The team appro-ach is also

emphaslzed as "resolution of the nation's comPlex

resource and, environmental problems requires a
holistic PersPective."

Master of Science and Doctor of Philosophy degrees

can also be earned in water resources policy
through the University's Center for Resource and

Environmental Policy Research. The Center "is
committed to objeciin" and timely analyses of
critical natural resource and environmental issues,

both national and international.

Ioint Master of Environmental
Management/Master of Business Administration
degr"E programs offered in cooperation with
Duke's rlqul School of Business (g year program).

Ioint Master of Environmental
tut"t agement /Uaster of Arts in Public Policy

Sciencbs also offered in cooperation with Duke's

Institute of poliry Sciences and Public Affairs.

School also offers M.E.M. and Ph.D. degrees

through the Integrated Toxicology Program. The

program seeks to develop holistic ut g innovative
approaches to toxicology- traini^g "t + t9 Provi.d"
training in three areas, (t) general toxicology, with
traini;g in the principles and concepts of

roxicololy ; e) specialized toxicology, emphasizi"s
such areas as putmonary toxicology or biochemical

toxicotogy; and (3) ecotoxicolory'
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Faculty:

Tuition:

6 (Water and Air Resources Program)

g424o per semester



Unit:

Degees Offered:

Areas of Concentration:

Representative Courses:

Special Features:

School of Hygiene and Public Health (Division of
Environmental Health Engineering)

Master of Health Science (M.FI.S.)(54 quarter units
plus master's ess ay; can be completed in 9
months)
Master of Science (Sc.M.) plus thesis; can be
completed in 2 years)
Doctor of Public Health (Dr.P.FI.)( quarters of
residence, 18 credit units outside primary
departmetrt, comprehensive examination, thesis)
Doctor of Science (Sc.D.X4 quarters of residence, 18
credit units outside primary d"partment,
preliminary examination, thesis)
Doctor of Philosophy (Ph.D.X4 quarters of residence,
18 credit units outside primary department,
preliminary examination, thesis)

Water and wastewater treatment

Required:
Biostatistics
Epidemiology

Optional courses:
Municipal Sanitation
Research Methods in Environmental Microbiology
Environmental Law
Environmental Health Administration and Policy
Tropical Environmental Health
Ins trumental Analysis in
Engineering

Environmental

Water and wastewater
"instruction and research
engineering and scientific
direct or indirect impacts
human disease and the

program provides
opportunities in the
disciplines that have
on the prevention of
promotion of human

health through the control of the environment."

Areas of instruction include technical supervision,
monitoring, and development of performance
standards for (1) public drinki^g water systems,



Faculty:

Tuition:

sanitary and storm water drainage systers, and
disposal of liquid and solid wastes; (2) for
maintenance of safe drinking, recreational or
shellfish water uses; and (3) for achieving freedom
from hazards of human habitation from vectors or
animal reservoirs of disease.

9 in Environmental Health Engineering Division

$3,000 per quarter; $12,000 for full-time enrollment
for a 4-quarter, 9-month academic year



Unit:

Degees Offered:

Areas of Concentration:

Representative Courses:

Department of Civil and Environmental
Engineering

Master of Engineering (M.E.)(45 quarter credits; no
thesis)

Master of Science (M.S.X45 quarter credits with
thesis or 51 credits without thesis but with
oral examination)

Civil Engineer (C.E.X2-year professional degree; 90
quarter credits)

Doctor of Philosophy (Ph.D.)(45 quarter credits
beyond M.S. degree plus dissertation)

Hydrology
Water Resources Engineering

Typical M.S. proyam in groundwater hydrology:
Engineering Statistics
Hydrologic Instrumentation
Engineering Hydrology
Groundwater Hydrology
Porous Media Flow
Hydrologic Processes and Operationat Hydrolo gy
Statistical Hydrology
Advanced Groundwater Hydrology
Numerical Methods in Engineering
Groundwater Modeling
Drainage Engineering
Groundwater and Engineering Geology
Groundwater Quality Modeling

Typical M.S. program
engineering:
Engineering Statistics
Hydrologic Instrumentation
Water Systems Analysis I & II
Water Systems Evaluation
Hydrologic Processes and Operationul Hydrolo gy
Statistical Hydrology
Water Management
Sedimentation Engineering
Water Resources Planning and Institutions
Parametric Hydrology

in u)ater resources
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Special Features:

Faculty:

Tuition:

Core offeri^g in Department of Civil and
Environmental Engineering may be supplemented
by choosing from more than 200 courses in
Departments of Mathematics, Applied Statistics and
Computer Scienc€, Economics, Political Scienc€,
Geolo gy, Bacteriology and Public Health, Business
Administration, SocioLogy, Agricultural Economics,
Agricultural and Irrigation Engineering, Electrical
Engineering, Botany, Forest Scienc€, Range Scienc€,
Wildlife Resources, Chemis trf r and, Soil Science
and Biometeorology.

In addition to instructional laboratori€s, program
utilizes facilities of Utah Water Research Laboratory
which contains a variety of flum€s, channels, and
measuring systems for research in hydraulics and
fluid mechanics; chemical and biological
laboratories for water quality studies; electronic
laboratories for development of telemetry and
remote sensing systems; and computer systems.

52 engineering and other staff members primarily
responsible for instruction and research in water
resources.

Resident: $285 per quarter (1,2

quarter (15 credits)
Nonresidenh 5784 per quarter (12

quarter (L5 credits)

credits); $334 per

credits); $940 per
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Unit:

Degees Offered:

Areas of Concentration:

Representative Courses:

Special Features:

Faculty:

Tuition:

College of Natural Resources (Water Resources
Program)

Master of Science (M.S.X30 semester credits; both
thesis and non-thesis options are available)

Limnology
Fisheries
Water chemistry
Watershed management

[Detailed catalog never received]

The College of Natural Resources, with over 1500
students, is largest college of natural resources in
North America. Only 65, however, are in graduate

Program.

Speci alized facilities available to water resources
students include (1) the Environmental Task Force
Laboratory, which offers experience in water
analysis; (2) the Wetlands Laboratory; (3) the
Wisconsin Cooperative Fisheries Unit; (4) the
Central Wisconsin Environmental Station, located
on Sunset Lake; (5) the Schmeeckle Reserv€, a 200-
acre areas with man-made lake and wetlands; and
(5) Treehaven, a 960-acre area of lakes, wetlands,
and streams.

41, in College

Resident: $1015 per semester
Nonresident: $2898 per semester
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Unit:

Degee Offered:

Areas of Concentration:

Representative Courses:

Special Features:

Faculty:

Tuition:

Water Center in conjunction with academic
departments

Master of Science (20 hours with thesis)

Technical hydrology
Natural resource economics and / or law
Water quality

Required l-credit seminar on water resources
organized through Water Center.
Six credit hours must be taken in technical water
resources offerings from outside student's
department.

This interdisciplinary program is conducted by the
Water Center in cooperation with other academic
departments. The master's degree is awarded as
speciality option by the department with which the
student is affiliated. The water resources emphasis
is noted on the student's transaipt.

The program is coordinated by the Water Center
Academic Committee.

The student is admitted to both an academic
d.partment and the interdisciplinary water
resources program. Once admitted, one member of
his or her guidance committee is from the Water
Center Academic Committee.

Depends on student's departmental affiliation

Resident: $+t6.50 per semester
Nonresidenl $1302.50 per semester



tl

Colorado State University, Fo* Collins CO 80523

Unit: Colorado Water Resources Research Institute

Degree Offered: Master of Science

Areas of Concentration: Water resources planning

RepresentativeCourses: Institute arranges "generalist" program with
offerings in several disciplines

Special Features: This interdisciplinary program is conducted by the
Water Center in cooperation with other academic
departments.

Program suitable for student with several years of
professional experience and whose career objectives
are in water resources planning.

Advisory committee comprised of senior faculty
with experience in water resource planning assists
student in designing curriculum.

Faculty: Depends on curriculum designed by student in
cooperation with advisory committee.

Tuition: Resident: $1065.65lsemester
Nonresident: $5807.30/semester
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Unit: Environmental Engineering and Science Program
Department of Civil Engineering

Degrees Offered: Master of Science in Civil Engineering (for
students with a bachelors degree in civil
engineering)(36 quarter credits plus 9 credit

thesis)
Master of Science in Engineering (for students

with bachelor's degree in engineeringX35
quarter credits plus 9 credit thesis)

Master of Science (for nonengineering studentsX35
quarter credits plus 9 credit thesis)

Doctor of Philosophy (75 credits beyond bachelor's
degree)

Areas of Concentration: Environmental engineering
Hydraulic engineering

Hydrodynamics
Hydrology
Coastal engineering

Applied sciences (water resources)
Environmental engineering systems

Representative Courses: Environmental engineering
Biological waste treatment
Sanitary engineering unit operations
Design of water and waste treatment
Processes
Industrial waste treatment
Environmental health engineering

Hydraulic engineering
Computational hydraulics
Open channel engineering
Advanced computational hydraulics

Hydrodynamics
Analysis techniques for groundwater flow
Hydrodynamics
Hydrodynamics in water quality

Hydroiogy
Physical hydrology

Coastal engineering
Coastal engineering



Special Features:

Faculty:

Tuition:

Coastal hydraulics
Applied sciences (water resources)

Ecologlcal effects of waste water
Aquatic chemistry
Water quality analysis

Environmental engineering systems
Water resources management
Water quali{r rnanagement
Water resources system management

Program offers strong background in engineering
plus opportunity to develop interdisciplinary
perspective with work in other dep*tments.

15 in Environmental Engineering and Science
Program

Residenh $2595 per year
Nonresidenf, $6,468 per year



Unit: School of Forest Resources

Degrees Offered: Master of Science (40 quarter credits plus thesis)
Master of Forest Resources (55 quarter credits; no

thesis)
Doctor of Philosophy

Areas of Concentration: Forest water resources

Representative Courses: Basic requirements:
Physics
Calculus
Biological sciences
Inorganic chemistry
Economics

Special Features:

Program requirements:
Principles of soils
Forest ecology
Forest hydrology
Forest resource ma,nagement decisions
Statistical methods I
Statistical methods II

Forest water resources is one component of
moderate-sized forestry school. Other program
areas in the school include forest biology,
silviculture and soils; forest biometrics and timber
management; forest economics, policy and
administration; wildlife and fisheries; wood science
and technology; and forest business management.

38 graduate faculty in School; 1 faculty member in
forest water resources

Faculty:

Tuition: Resident: gLnj per year (3 quarters)
Nonresident: $4689 per year (S quarters)



Vanderbilt University, Nashville TN 37240

Unit:

Degees Offered:

Area of Concentration:

Environmental & Water Resources Engineering
Department of Civil Engineering

Master of Science (2+ semester hours plus thesis
or 30 semester hours plus seminar report

Doctor of Philosophy (48 semester hours)
Master of Engineering

Water quality engineering
Water resources engineering
Solid and hazardous waste engineering
Environmental science

Representative Courses: Ciail and enuironmental engineering:
Fluid mechanics
Principles of water treafrnent and wastewater

disposal
Solid waste management
Radiological aspects of environmental engineering
Environmental chemistry
Microbiology of water, wastewater and air
Environmental engineering laboratory
Groundwater hydrology
Open-channel hydraulics
Economics and law of air and water resources

Environmental €t water resources engineering:
Water quality management
Flow and transport in environmental systems
Water treatment theory and practice
Biological waste treatment theory and practice
Industrial waste treatment
Advanced environmental engineering laboratory
Biology and biochemistry of polluted
environments
River, lake and reservoir engineering
Water resources engineering
Advanced industrial waste treatment process

design
Advanced physical/ chemical
Hazardous waste engineering

waste treatment



,aI

Special Features: Minor work can be selected in any of the above
areas of concentration or in any one of the
following departments: biology, chemistry,
chemical engineering, geology, mathematics,
economics, physics, public health, or radiological
health.

Program has emphasis on solid and hazardous
wastes and their impact on water.

Faculty: 13

Tuition: $480 per semester hour
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University of Kentucky. Lexington, KY 40505

Unit: Department of Civil Engineering

Degrees Offered: Master of Science in Civil Engineering (MSCEX24
hours plus thesis or 30 hours without thesis)
Master of Civil Engineering (MCE)(30 hours)
Doctor of Philosophy (PhD)

Area of Concentration: Water resources engineering

Representative Courses: Hydrology
The engineer, the law and the environment
Hydraulic structures
Applied fluid mechanics
Engineering Hydraulics
Water quality control laboratory I & tr
Solid & hazardous waste management
Water quality control facilities design
Urban hydrology
Water resources system design
Mechanics of liquid flow in pipes
Open channel flow
Fundamentals of water quality control I & II
Water quality in surface waters
Advanced hydrology
Apptied statistical methods in water resources
Water resources planning
Water resources systems
Stormwater modeling
Groundwater & seepage
Fluid dynamics of multiphase systems

Special Features: Students are encouraged to take advance of
interdepartmental offering--i.e., engineering
mechanics, mechanical engineering, chemical
engineering, agricultural engineering, mining
engineering, mathematics, computer science,
geology, biology, and chemistry.

Faculty:

Tuition:

27 in civil engineering department

Resident: $750 per year (Z semesters)
Nonresident: $2250 per year (Z semesters)
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Unit: Water Resources Interdepartmental program
Attached to Department of Civil & Construction

Engineering

Degrees Offered: Master of Science (30 semester hours with thesis)
Doctor of Philosophy (72 semester hours)

Areas of Concentration: Water quantity
Water quality
Water resources economics and institutions

Representative Courses: Core interdisciplinary courses:
Water resources I (planning, hydrology, beneficial

use groups, demand, hydraulics, water
control facilitiesXoffered by civil
engineering department in cooperation with
agriculture engineering, agronorrlr earth
sciences, forestry)

Water resources tr (planning, water quality,
wastewater treatmentXoffered by civil
engineering department in cooperation with
agricultural engineering, animal ecology,
botany, food technology)

Water resources trI (planning; beneficial use
groups; demand; legal, economic,
sociological, governmental, technical
aspects; allocation conflictsXoffered by
economics department in cooperation with
sociology, poiitical science)

Water quantity emphasis:
Agricultural engineering (6 courses available)
Agronomy (9 courses available)
Chemical engineering (4 courses available)
Civil engineering (9 courses availabie)
Mechanical engineering (4 courses available)
Family environment (2 courses avaiiable)
Forestry (2 courses available)
Geoiogy (5 courses available)
Industrial engineering (7 courses available)
Meteoroiogy (8 courses avaiiable)
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Special Features:

Watq quality emphasis:
Agricultural engineering (1 course available)
Agronomy Q courses available)
Agricultural economics (10 courses available)
Botany (7 courses available)
Civil engineering (g courses available)
Chemical engineering (t course available)
Nudear engineering (t course available)
Food & nutrition (S courses available)
Forestry (t course available)
Food technology (t course available)
Horticulture Q courses available)

Water resourc €s , economics & institutions
emphasis:
Civil engineering (t course available)
Economics (5 courses available)
Environmental studies Q courses available)
Family environment Q courses available)
Food & nutrition (t course available)
Food technology (Z courses available)
Forestry $ courses available)
Political science (10 courses available)
Sociology (10 courses available)
Technology & social change (t course available)

Program is offered cooperatively by various
departments including agricultural engineering,
agronomy, animal ecology, botany, chemical
engineering, civil engineering, earth sciences,
economics, family environmetrt, food technology,
fores try, horticulture, microbiol ogy, political
scienc€, sociology, and anthropolo gy.

Student is assigned to department of major
professor.

Program is coordinated. by Interd,epartmental
Program Supervisory Committee.

Iowa's Water Resources Research Institute is
located at Iowa State and its research activities are
available to students in this program.

7 students enrolled in prosam in '/',987-88.
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Faculty:

Tuition:

Authors have on file detailed "procedures guide"
for administering this interdisciplinary progr;un.

Number in total program is unknown. There are 8
in civil engineering department alone.

Residenfi $2020 per year (2 sernesters)
Nonresidenfi $5720 per year Q semesters)



Unit:

Degee Offered:

Areas of Concentration:

Representative Courses:

Environmental Science and Policy

Master of Science (24-30 semester hours plus 6-
credit thesis)

Environmental science
Ecosystem studies
Resource management
Waste management and resource recovery
Quantitative methods and data analysis

Environmental policy and administration
Institutions and processes
Management
Methodology
Public policy

Core requirements:
Seminar in environmental science and policy (both

programs)
Perspectives in environmental science (science

program)
Natural sciences seminar (science program)
Environmental policy and adminisffation (policy

program)
Public policy analysis (policy program)

Ecosystems studies specialization;
Ecological dynamics
Statistical design and analysis of experiments
Multivariate analysis
Frontiers in ecolo gy and evolution
Aquatic systems (5 courses available)
Terrestrial systems 6 courses available)

Resource management specialization:
Resource utilization and management (10 courses

available)
Methods and techniques (9 courses available)

Waste management
specialization:
Waste management and

available)
Quantitative methods (3

and resource recoaerv

pollution (5 cowses

courses available)
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Basic science and techniques (11 courses
available)

QuAntitative methods
specialization:
Mathematics of operations

management

and dat a analy s is

research and

Multivariate statistical analysis
Statistical analysis 6 courses available)
Mathematical modeling and mathematics (0

courses available)
Computer science and information processing (11

courses available)
Other natural science courses (S courses available)

Institutions and processes specialization:
Management of complex organizations
Politics and power in organizations
Intergovernmental relations
American legislative process
Administrative law
Administration of local government

Management specialization:
Executive decisionmaking
Administrative theory and behavior
Organizational analysis
Organ izatronal change and development
Management of nonprofit organizations
Public and nonprofit budgeting

Methodology specialization:
Social research methods
Mathematics of operations research and

management
Statistical design and analysis of experiments
Multivariate statistical analysis
Strrvey and field research methods
Evaluating social programs
Techniques and methods of regional plannirg
Urban planning
Decision theory and methods
Planni.g theory and methods

P ublic policy specialization:
Scienc€, technology, ffid public policy



Special Features:

Faculty:

Tuition:

Energy, natural resources, and public policy
Environmental law
Regulatory policy and administration

Students who study environmental policy and
administration typicalty enter governmental
agencies at the national, state or local level, or
nonprofit organizations where their work involves
policy analysis, plannitrg, or administration. Some
take positions in legislative bodies, environmental
organizations, or industry where administrative or
anitytic work is combines with politics, public
relations, education, or advocacy.

Students who study environmental science are
prepared for positions of responsibility dealing with
environmental problems in industr/, consulting,
laboratory / engineeri.g firms, or governmental
agencies. Students are also prepared for further
graduate work. Emphasis is on developing skills
appropriate for designing and conducting scientific
investi gations, interpreting da t?, making
responsible decisions, and communicating the
results of environmental studies to other scientists,
decisionmakers, irrd the generd public.

42
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Nonresidenh $2888.90 per semester



lJnit:

DegFee Offered:

Areas of Concentration:

Representative Courses:

Water Resources Management Program
Institute for Environmental Studies

Master of Science (45 sernester hours; uP to 15
hours may be waived for students with professional
experience or other graduate degrees; no thesis is
required)

Biological and physical sciences
Engineering
Law and social sciences

Core curriculum (30 hours; must be distributed in
three of following categories):
Natural science and technology courses

Small watershed engineering
Sanitary engineering
Algae
Aquatic plants / resources
EcoloW
Hydroscience
Hydrology
Pollution control
Water resources engineering
Water analysis
HydrogeoloW
Soil science
Entomology
Environmental health
Environmental toxicolo gy
Forestry/ ecosystems management
Limnology /zoology
Wildlife ecology

Water resources ins ti tutions and public
decisionmaking processes

Environmental / resource economics
Environmental i*pact analysis
Land use controls
Water rights /environmental law
Land /water poliry
Resource poliry
Environmental education / communication
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Special Features:

Environmental decisionmaking
Regional planning

Analytical and design tools in water resources
Computer programming
Statistics for bioscience
Remote sensing
Cartograph y / surveyin g
Modeling techniques
Technical writing / journalism
Economic analysis
Statistical methods

Synthesis and integration (S-credit
interdisciplinary workshop required of all
students)

Area specialities (15 hours; students select one)
Agricultural economics
Aquatic biology
Botany
Civil and environmental engineering
Economics
Education
Forestry
Geography
Geolo gy and geophysics
Industrial engineering
|ournalism
Landscape architecture
Law
Limnology
Political science
Rural sociology
Soils
Urban and regional planning
Water chemistry
Water quality
ZooloW

Program is designed to offer terminal degree for
students who wish to be resource management
professionals. Students do not conduct
independent research; instexd, they participate in a

summer practicum workshop that has a water
resource rnanagement focus.



Faculty:

Tuition:

The Institute for Environmental Studies was
established in 7970 as an interdisciplinary unit that
combines environmental instruction with a
comprehensive research program.

Approximately 30 students were in the program
during the 1988-89 academic year.

Three Helena-area water resource professionals are
graduates of this program.

53 faculty are directly involved in the water
resources management progr€rm.

70 faculty with ties to 25 academic departments are
associated with the Institute for Environmental
Studies.

Resident: $1308.50 per semester
Nonresidenh $3881.00 per semester



Unit:

Degees Offered:

Interd"partmental Water Resource Management
Program

Master of Science
Water resource management emphasis (48

semester hours; no thesis)
Water resource science emphasis (35

semester hours plus thesis)
Doctor of Philosophy (water resource science only)

Areas of Concentration: Water resource management
Water resource science

Representative Courses: Water resource management emphasis:
Specific courses not listed in catalog; program
designed to provide integrated training in technical,
economic, social, and institutional aspects involved
in public water management enterprises.

Special Features:

Water resources science emphasis:
Courses offered in water chemistry , civil
engineering, environmental and industrial health,
aquatic biolo gy, natural resources, biolo gy, and
others.

The Water Resources Program coordinates four
basic graduate programs: Environmental and Water
Resources Engineering (through the Department of
Civil Engineering; offers MSE and PhD); Health
Aspects of Water Quality (through the Department
of Environmental and Industrial Health; offers
MPH, MS, PhD); Water Resources Management
(supra); and Water Resources Science (supra).

Also, the School of Natural Resources offers related
areas of concentration leading to MS and PhD
degrees. In addition, it is associated with the
Department of Economics in offering an
interdepartmental program leading to a PhD in
natural resource economics which permi ts
specialization in water resources.

5 involved in core program; supplemented by
faculty in other university departments

Faculty:



Tuition: Residenh $287 per semester (term)
Nonresident: $4723 per semester (term)
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University of California. Davis, CA 95515

Unit: Civil Engineering Department
College of Engineering

Degrees Offered: Master of Science (36 quarter credits with thesis;
35 quarter credits with comprehensive
examination)

Master of Engineering (35 credits plus project)
Doctor of Philosophy (minimum of 40 graduate

credits)
Doctor of Engineering (minimum of 40 graduate

credits)

Areas of Concentration: Hydrology
Hydraulics and fluid mechanics
Water resources systems planning and design

Representative Courses: Finite elements: application to fluid problems
Water quality
Water and waste treatment I&II
Noncohesive sediment transPortation
Water resources management I&tr
Water supply and hydroelectric Power planning
Water resources planning laboratory
Groundwater hydrology
Water resources systems engineering
Hydraulics of pipe lines
Hydrologic time-series analysis
Watershed hydrology
Hydrodynamics
Mechanics of fluids

Faculty: 31 in Civil Engineering Departrnent

Tuition: $439 Per quarter (fees)

$1801 per quarter (tuition and fees)
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Washington State University. Pullman WA q9153

Unit:

Degees Offered:

Areas of Concentration:

Department of Civil and Environmental
Engineering

Master of Science (with or without thesis)
Doctor of Philosophy

Master of Science (Civil Engineering):
Hydrolory
Hydrauliis
Water resources
Hydropower

Master df Science (Environmental Engineering):
Water supply
Water pollution control

Master of Science (Geological Engineering):
Geohydrology

Doctor of Philosophy:
Hydraulic and water water resources
engineering

design

quality engineering

design

engineering

Numerical modeling in fluid mechanics
Topics in fisheries engineering
Fluid mechanics of porous materials
Stochastic hydrology
Advanced hydrology

Representative Courses: Hydraulic engineering laboratory
Hydraulic design
Open channel flow
Intermediate hydrology
Groundwater hydrology
Design and construction of water wells
Seepage and earth dams
Unsteady open channel flow
Wastewater treatment system
Industrial waste problems
Water quality management
Advanced topics in water
systems
Solid waste management and
Intermediate fluid mechanics
Advanced topics in hydraulic
River engineering
Hydraulic design
Natural channel flow
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Special Features:

Faculty:

Tuition:

Water resources systems
Water resources planning
Hydropower planning
Advanced groundwater hydrology
Engineering aspects of aquatic chemistry
Engineering aspects of aquatic biolo gy
Applied stream sanitation
Remote sensing and geologic applications

Department has Albrook Hydraulics Laboratory
which provides equipment and space for large-scale
physical rnodels.

15 in Civil and Environmental Engineering
Department

Residenfi $945 per semester
Nonresidenfi $2346 per semester
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University . of Arizona. Tucson. AZ 85721

Unit: Department of Hydrology and Water Resources
College of Engineering and Mines

Degrees Offered: Master of Science (thesis required)
Doctor of Philosophy

Areas of Concentration: Hydrology
Hydrogeology
nydrogeoch-emistry
Gioundwater hydrology
Surface water hydrology
Mathematical and statistical methods

Water resources administration
Water policy and planning
Water resource systems
Water quality management

Representative Courses: Courses in hydrology:
Hydrology of unsaturated media
Field hydrology
General hydrology
Hydrogeology
Statistical hydrology
Watershed hydrology
Hydrochemistry
Water quality control
Hydrologic systems
Physical oceanology and limnology for hydrologists
Environmental tracers
Well hydraulics and pumping test analysis
Subsurface fluid dynamics
Snow hydrology
Soil water dynamics
Water quality dynamics
Aquifer mechanics and well hydraulics
Development of groundwater resources
Advanced topics in hydrology
Deterministic methods in hydrology
Stochastic methods in hydroiogy
Isotope hydrology
Numeral methods in subsurface hydrology
Analysis of hydrologic systems
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Courses in water resources administration:
Water resource management
Natural resource economics
Operations research in water resources
Population and resources
Environmental policy
Finite state methods in water resource
management
Forest and range poliry
Water resource poliry and administration
Advanced natural resource economics
Coupled economic-physical systems
Water resources systems analysis
Water quality management

Courses may also be taken in these other fields:
Agriculture
Biology
Economics
Engineering
Geography and regional development
Law
Mathematics
Planning
Political science
Statistics

Department stresses its expertise and emphasis on
groundwater

Special Features:

Faculty:

Tuition:

Deparhnental faculty has conducted $3.8 million in
research over the last 3 years

2t

Residenfi $598 per semester
Noruesident: fi231,4 per semester



Appendix D:

The water resources research program of the USGS is not the oniv
source of money for water-related iesearch. This appendix provides a
summary of some of the sources of funding for water resource research.
These sources are governmental, nonprofit, and private-sector. The source
for information contained in this appendix is the Directory of Research
Grants published by O.y* Press (1939).

A. Federal Agencies

1. Enaironmental Protection Agency

Water Pollution Control Resear ment Demonstration
Grants.a3 The cooperative agreements and project grants support and
Promote the coordination and acceleration of research, development, and
demonstration projects related to the causes, effects, extent, prevention,
reduction, and elimination of water pollution. Funds are available for
allowable direct expenditures incident to research performance plus allocable
portions of allowable indirect costs of the institution. Applications are
accepted at any time.
Requirements: Project grants are available to each state, territory, and
possession of the U.S., including the District of Columbia; for public, private,
state, and community agencies; universities and colleges; hospitals;
laboratories; state water pollution control agencies; interstate agencies; state
and local governments; and other public or private nonprofit agencies,
institutions, and organizations. Grants may also be awarded to individuals
who have demonstrated unusually high scientific ability. Grants may be
awarded to profit-making organizations under certain conditions.
Amount of Grant: Average grant $770,722.
Program No.;
Sponsor:

agreements and Proiect grants are
relating to the causes, diagnosis,
physical and mental diseases and

56.505
Director, Research Grants Staff, RD-675
IJ.S. Environmental Protection Agency
401, M St., S.'l,V.

Washington/ DC 20450
(202) 381 -7473

inkine Water Research an ation Grants.44 The cooperative
intended to be used to conduct research
treatment, control, and prevention of

other impairments of humans resulting

43 DIREcToRy oF RESEARCH GRAI{TS at 983 (1989).
44 ld. at 848.
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directly or indirectly from contaminants in water or to the provision of a

dependably safe supply of drinking water. They may also be used for
development and demonstration of any project which will offer a new or
improved method, approach, or technology for providing a dependable safe
supply of drinking water to the public or which will investigate and
demonstrate heaith implications involved in the reclamation, recycling, and
reuse of wastewater for drinking and/or the preparation of safe and acceptable
drinking water. Applications are accepted at any time.
Restrictions: Profit-making organizations are not eligible.
Requirements: Project grants are available to each state, territory, and
possession of the U.S., including the District of Columbia; for public or
private state colleges and universities; public agencies; state and iocai
governments; other organizations; and individuals.
Amount of Grant: $11,811-$240,000; average grant $120,000.
Program No; 66.505
Sponsor: Director, Research Grants Staff, RD-575

IJ.S. Environmental Protection Agency
401 M St., S.I'V.
Washington, DC 20M0
QAD 381 -7473

Freshwater. Marine/Estuarine Waters. Soils. Groundwaters. and Sediments
Exploratory Research Grants.as Under this category of the Environmental
Air/Water Chemistry and Physics Research Programs, the EPA's areas of
research interest include but are not limited to studies of transport and
transformation processes in the surface and subsurface enviromrent in order
to predict the impact of surface conditions on groundwater systems and for
use in the design, control, or cleanup of hazardous waste disposal sites,
landfills, waste lagoons, land treatment operations, and other sources of
groundwater contamination; studies of transport and fate of toxic chemicals
in lakes, rivers, and estuarine waters with emphasis on providing
information required for use in predictive models; development of predictive
water quality models and techniques of varying complexity for application to
toxic substances, nutrients, anoxic conditions, and resuspension of dredged
materials after aquatic disposal; research in chemistry and physics to develop
new measurement and monitoring techniques including instrumentation,
for increasing sample through-put, sensitivity, and selectivity, and for field
use. Application/information kit should be obtained from the address listed
prior to submitting a proposal.
Requirements: Nonprofit institutions and state or local governments are
eligible; profit-making firms are eligible only under certain laws and under
restrictive conditions inciuding the absence of any profit from the project.
DateG) AVplication is Due: Feb. 15, Aug. 15.

Program No; 55.500 to 65.507 indusive.
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Sponsor: Louis G. Swaby, Ph.D.
Science Review Administrator (RD-875)
Environmental Protection Agency
401 M Street, S.'lry.

Washington, DC 20450
Q02) 382-7445

Environmental Air/Water Chemistry and Physics ExPloratory Research
Grants.45 The objectives of this program;ue to develop, improve, and test the
theories and concepts on which the methods, tools, and models required for
environmental probction decisions are based. Of primary concern are new or
improved concepts of extracting, concentrating, identifying, and quantifying
traie amounts of organic and inorganic chemicals in complex environmental
samples; the scientific understanding of the basic Processes by which
pollutane are transported, transformed, degraded, or otherwise distributed in
(air, water, soil) environmental media; new or simplified concepts for
quantitatively characterizing natural environments so that model
representations preserve the structure and functional relationships essential
in-predicting the fate and impact of toxic and hazardous chemicals; and new
concepts for predicting the fate and effects of chemicals based on molecular
structure. The program is divided into research on air pollution and research
on freshwater, marine/estuarine waters, glorurdwaters, soils, and sediments.
Application/information kit should be obtained prior to submitting a

proposal.
Requirements: Nonprofit institutions and state or local governments are
eligible; profit-making firms are eligible only under certain laws and under
restrictive conditions including the absence of any profit from the project.
The proposed project must be for research, must directly pertain to EPA's
mission, and must be of a long-term nature addressing the fundamental
aspects of problems which do not necessarily lend themselves to quick
solutions.
Dateb) AVplication is Due: Feb. 15, Aug. 15.

Program No.: 66.500 to 66.5A7 indusive.
Sponsor: , Louis G. Swaby, Ph.D.

Science Review Administrator (RD-675)
Environmental Protection AgencY
,101 M Street, S.W.
Washington, DC 20460
(202) 382-74.J'5

46 ld. at 33E.



Environmental Engineering Drinking Water and Wastewater Treatment and
Pollution Control Exploratory Research Grants.aT Under this category of the
environmental research program, EPA's areas of research interest include
reaction kinetics and by-products identification of alternatives to chlorine;
improvements in sludge digestion and gas production; sludge stabilization,
dewatering, and thermal processing including disposal in the marine
environment; in-plant process operations minimizing or eliminating toxics
generation and release to the environment; groundwater decontamination;
production of genetically engineered organisms for degradation of toxic
and/or hazardous wastes in contaminated water, groundwater, and
sediments and for improving biological treatment; development of predictive
techniques for the treatment and release of and exposure to toxic chemicals
and asbestos; and development of rapid, cost-effective biomonitoring
techniques for water supply and wastewater treatment systems. Innovative
residual controls research includes municipal water and wastewater sludge
volume reduction and final disposal practices which lower concentrations of
pathogens, parasites, heavy metals, and synthetic organics; recovery
techniques for methls from industrial sludges; handling and disposal of
hazardous solid wastes including detoxification, solidification, and otherwise
fixing organic waste before disposal in secure landfills; improving landfill
construction methods and materials and improving monitoring methods;
cleanup techniques (e.g., in-situ treatment) for contaminated soils, structures,
surface and groundwater, and asbestos; and improved thermal destruction
(incineration) or other treatment techniques (e.g., biological or chemical) for
the final disposition of hazardous materials. Application/information kit
must be obtained from the address listed prior to submitting a proposal.
Requirements: Nonprofit institutions and state and local governments are
eligible. Profit-making firms are eligible only under restrictive conditions
including the absence of any profit from the project.
DateG) Application is Due: Feb. 1,5, Aug. 15.
Program No.: 65.500 to 66.507 inclusive
Sponsor: Louis Swaby, Ph.D.

Science Review Administrator (RD-675)
Environmental Protection Agency
401 M Street, S.W.
Washington, DC 2046,0
(202) 382-7445

Environm lEn xDlora rants. This program
reflects EPA's research activities in multimedia (solid, liquid, gaseous)
pollution control approaches including emissions reduction/control
processes associated with hazardous material and energy production and
conservation, increased efficiencies, recycling, and reuse. Areas of interest
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include, but are not limited to, fundamental mechanisms in drinking water
and municipal and/or industrial wastewater treatment and pollution iontrol;
developmelt o! innovative new technology in drinking water and municipat
and/or industrial wastewater treatment and pollution control; developmint
of predictive techniques for the treatability, release of, md exposure to toxic
chemicals and asbestos; development of rapid, cost-effective biomonitoring
techniques for water supply and wastewater treatment systems; innovative
residuals control; air pollution control technoiogy exploratory research; and
fundamental thermal destruction/combustion research leading to less
pollutant production and to better incineration of hazardous wastes.
Application/information kit should be obtained from the EPA prior to
submitting proposal.
Requirements: Eligible to apply are nonprofit institutions and state or local
Sovernments; profit-making firms are eligible only under certain laws and
under restrictive conditions including the absence of any profit from the
project. To be considered, a proposed project must be for research, must
directly pertain to EPA's mission, and must be of a long-term nature which
addresses fundamental aspects of problems which do not necessarily lend
themselves to quick solutions.
Amount of Grant: $20,000-$453,000; average $135,000.
Datek) Application is Due: Feb. 15, Aug. 15.
Program No.: 56.501-65.506 inclusive.
Sponsor: Director, Research Grants Staff, RD-675

Environmental Protection Agency
401 M St., S.W.
Washington, DC 20M0
(202) 382-7473

Environmental Exploratory Research Grants.48 A primary goal of EpA's
Office of Research and Development (ORD) is to develop new knowledge and
principles whidt can be used to address and resolve environmental problems.
To this end ORD solicits research grants through their Office of Eiploratory
Research. The principal areas of interest and specific research needs fall
under the categories of environmental biology, environmental health,
environmental engineering, and enoironmental airlwater chemistry and
physics. These categories are by no means all inclusive. Every scientifically
meritorious proposal will be accorded full and fair consideration, although
they must be germane to EPA's mission. Application forms, insffuctions, and
other pertinent information are available in the EPA Research Grant
Application/Information Kit. It is recommended that interested investigators
review the material in this kit before preparing an application for assistance.
The kits are available from either of the two offices listed.
Requiranents: Nonprofit institutions and state or local governments are
eligible; profit-making firms are eligible only under certain restrictive
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conditions including the absence of any profit from the project. Investigators
at minority institutions and those who have not previously received support
are encouraged to submit applications. While applications are accepted at any
!*",. proposals will be evaluated at semi-annual peer review panel meetings.
DateG) AVplication is Due: Feb. 15, Aug. 15. Receipt of application satisfies
deadline date requirements.
Program No.: 55.500 to 66.507 indusive.
Sponsor: Grants Operation Branch

Grants Administration Division, PM-21,6
or
Research Grants Staff
Office of Exploratory Research, RD-675
Environmental Protection Agenry
401 M St., S.W.
Washington, DC 20M0
(202) 382-7445

Ecological and Toxicologicd Effects Exploratory Research Grants.ae Under this
areas of the environmental biology research program, EPA's research
interests include studies delineating the effects of gaseous and partiorlate air
pollution (r.g., acid rain) on forests, crops, and-receioing waiers and their
biota; studies to examine the mechanisms by which major pollutants
combine to alter plant growth and produce pathological symptoms in plants;
studies on the sublethal effects of toxic chemicais and their biodegraded
products on the behavior of animals; effects of chemicals on wildlife
including effects on populations and individuals; ecological significance of
the loss, due to exposure to toxic chemicals, of a portion of a natural
population; modes by which organisms (i.e., fish, algae, and plants) are
exposed to chemicals in freshwater and marine sediments; and studies
defining the role of bacteria in the movement, transfer, and destruction of
pollutents in soil and water. Application/information kit is available from
the address listed and should be obtained before submitting a proposal.
Requirements: Nonprofit institutions and state or local governments are
eligible to apply. Profit-making firms are eligible only under restrictive
conditions induding the absence of any profit from the project.
Date6) Application is Due: Feb. 15, Aug. 15. Receipt of application satisfies
deadline date reouirements.
Program No; 55.500 to 66.507 inclusive.
Sponsor: Louis G. Swaby, Ph.D.

Science Review Administrator (RD-675)
Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20M0
QgD 382-7Us

49 Id. at 327.
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2. U.S. Dqartment of Agriculture

Cooperative Forestrlr Research Grants.50 The grants encourage and assist
states in carrying on a program of forestry research at forestry schools and to
develop a trained pool of forest scientists capable of conducting needed
forestry research. Categories of forestry research supported include
reforestation and management of lands for the production of crops of timber
and other related products of the foresg management of forest and related
watershed lands to improve conditions of waterflow and to protect resources
against flood and erosion; management of forest and related rangeland for
production of forage for domestic livestock and game and improvement of
food and habitat for wildlife; management of forest lands for outdoor
recreation; protection of forest resources against fire, insects, diseases, or other
destructive agents; utilization of wood and other forest products;
development of sound policies for the management of forest lands and the
harvesting and marketing of forest products; and other studies necessary to
obtain the fullest and most effective use of forest resources. Applications are
accepted at any time.
Requiremants: Applicants must be state institutions certified as eligible by the
governor of each state.
Amount of Grant: 827,406-9602,642; average grant $274,8A0.
Program No.: 70.202
Sponsor: Administrator

Cooperative State Research Service
Department of Agrictrlture
Washington, DC 2025,0
(202) 447-4423

Forestry Research Grants.Sl The program extends the research activities of the
Forest Service by awarding grants to nonprofit institutions of higher
education and organizations engaged in scientific research. Grants will be
used for research in the fields of timber management, watershed
management, forest range management, wildlife habitat management, forest
recreation, forest fire protection, forest insect and disease protection and
control, forest products utilization, forest engineering, forest production
economics, forest products marketing, and forest survey. Grants are limited
to S-years duration. Contact the regional experiment stations for deadlines.
Amount of Grant: $2000-$100,000; average grant $25,000.
Program No.; 10.552

Id. at 261.
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Sponsor: Peter I. Roussopoulos
Deputy Chief for Research
Forest Service
Department of Agrictrlture
P.O. Box 96090
Washington, DC 20090-6090
(202) 447-7075

Dgoartment of Entrsu

DOE Energy from Municipal Waste Projects Grants.s2 Grants support research
to provide a database on liquids and gas production and to provide a basis for
environmental and feedstock rreparation. Potential areas for new research
initiatives include thermochemical studies to provide a generic technology
base for systems producing liquid and gaseous fuels; combustion tasks
concerned with kinetics, effici€nclr and products formation for corrosion and
pollution control; pyrolysis tasks concerned with base data development on
effects of various feedstock components and of time, temperature, pressure,
and so forth; biochemical studies to provide data on biochemistry and life
support systems of anaerobes; water and wastewater studies to prooide
information to improoe enery efficiency in treatment systems; mechanical
studies to provide generic data on processing generic data on systems desigR;
and improved densification techniques and binders. Proposals are accepted at
any time.
Program No.: 81.085
Sponsor: Donald K. Walker

Energy from Municipal Waste
Energy Conservation R&D Program
Office of Conservation & Renewable Energy
Department of Energy .

Forrestal Bldg.
1000 Independence Ave., S.W.
Washington, DC 20585
(202) sffi-67w

aol0acnv lovment Grants.53 Grants
support research to locate, design, construct, operate, and decommission
radioactive waste disposal facilities. The program is responsible for screening
and characterizing potential geologic repository sites; recommending sites;
conducting in-situ tests within exploratory shafts; designing a test and
evaluation facility; and managing the R&D of disposai technology for
repositories. Potential €ueas for new research initiatives include absorption of
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radionuclides on geologic media; leaching of waste forms in groundwaters;
interactions among the materials of the waste package, host rocks, and
groundwaters; fuacture flow in geologic media; radiation effects on repository
containment; solubility of radionuclides in groundwatrs; flow and transport
in unsaturated media; measuretnent of hydrologic parameters in rocks with
low permeability radiation effects on deep-sea organisms; development of
deep ocean monitoring techniques; and identification and characterization of
the life cycle of mid-water organisms.
Program No.: 81.065
Sponsor: |. William Bennett

Geologic Repository Deployment
Office of Civilian Radioactive Waste Management
Department of Energy
Germantown, MD 20545
(301) 3s3-4286

4. Dqartment of Commerce Programs

National Sea Grant College Support Program.sa The Sea Grant program
supports research, education, and marine extension services based upon
competitive proposals and their vigorous review. The mission of the
program is to increase the understanding, assessment, development,
utilization, and conservation of the nation's ocean and coastal resources by
providing assistance to promote a strong educational base, responsive
research and training activities, and broad and prompt dissemination of
knowledge and techniques. Currently, 29 sea grant colleges and institutions
serve as the core to the program which operates through a network of over
200 participating universities and marine research institutions throughout
the nation, marshalling the intellectual talents and skills of over 3000
scientists, engineers, educators, extension service agents, and students
working together to advance knowledge in the marine economic sector. The
program supports projects in a wide array of marine-related subjects through
its 5 divisions: living resources, nonliving resources, technology and
commercial development, environmental studies, and human resources. In
addition, a grants management division handles the processing of grants and
managing of the sea grant network's computerized information system.
Research support is divided into subject areas under each division. Under
living resources division, subject areas include: plant and animal
aquaculture, fisheries, seafood science and technology, marine biotechnoLogy,
and microbiology and DNA tedtnology. Under nonliving resources division,
subject areas include: marine mineral resources, coastal processes, energy
related projects, and diving physiology and safety. Under technoiogy and
commercial development, subject areas include: marine transportation,
ocean engineering, marine economics, and marine recreation and tourism.

54 Id. at ur.
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Under the environmental studies division, subjects include: environmental
quality and estuarine studies. The human resources' subjects include:
communication, education and training, marine advisory services, marine
policy and social sciences, and ocean law. A booklet outlining the extent of
the current program is available to interested persons upon request.
Restrictions: Grant money may not be used to purchase or construct ships or
facilities.
Requirements: Universities, colleges, junior colleges, technical schools,
institutes, laboratories, and any public or private corporation, partnership, or
other association or entity may apply for grants under this program. Also,
any individual, state, political subdivision of a state or agency or officer
thereof are eligible to apply.
Amount of Grant: $45,000-$2,250,000; average grant $775,000; 1/3 of funds
must be matched.
Program No.: 17.417
Sponsor: Ned A. Ostenso, (301) U3-8923

Director, Nationd Sea Grant College Program
or
William Graham, (301) 443-8926
Assistant Director, Grants Management Division
National Oceanic & Atmospheric Administration
5101 Executive Blvd.
Rockville, MD 20852

1. National Heart, Lung. and Blood Institute (NHLBI)

NHLBI Epidemiolosv and Biometrics Grants.S5 Epidemiolosical studies of
heart and vasctrlar, pulmoniry, and blood diseases, as well as biometrical and
statistical analyses of research relating to the NHLBI programs, are supported
in populations within the U.S. and in other countries, such as studies in
Puerto Rico, |apan, Hawaii, Israel, and Yugoslavia. Other activities include
genetic studies of twins and possible relationships of trace elements in
drinking water to heart disease. Grant-supported research into hypertension
in the young is underway.
Datek) AVplication is Due: Feb. 1., fun. 1, Oct. L. Receipt of application
satisfies deadline date requirements.
Renantal Dates: Mar. L, ]ul. 1, Nov. 1.

B.

Program No.;
Sponsor:

L 3.837 -13. 838-L 3. 839.
Associate Director for Epidemiology and Biometry
National Fleart, Lung, and Blood Institute
Bethesda, MD 20892-4200
(301) 496-2327

}r Id. at 583.
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2.

Marine a ical Science ecializ enters of Research
Grants.S5 Grants provide core support for multidisciplinary research on
environmental health problems. These centers foster research using marine
organisms as models in studies on air, water, and food pollution;
occupational and industrial neighborhood health and safety; heavy metal
toxicity; agricultural chemical hazards; the relationships of the environment
to cancer, birth defects, behavior anomalies, respiratory and cardiovascular
diseases; and disease of other body defense mechanisms. The centers also
support research on the influence of aging, nutrition, and other factors in
chemically-induced injury and disease.
Amount of Grant: $267,000-$2,884,000; average grant $1,052000
DateG) AVplication is Due: Feb. 1,, ]un. 1,, Oct. 1. Receipt of application
satisfies deadline date requirements.
Renantal Dates: Feb. 1, fun. 1., Oct. 1.

Program No.: 1,3.894
Sponsor: Director, Division of Extramural Research and Training

National Institute of Environmental Health Sciences
P.O. Box 12233
Research Triangle Park, NC 27709
(979) 547-7723

k Estima Ith Ri nvironmental Exposures
Research Grants.57 The grants and contracts support research in statistics,
biomathematics, epidemiology, and risk assessment directed at estimating the
probable risks of cancer, reproductive effects, and other adverse effects from
various environmental factors. Major emphases are on refining existing
methods for estimating human risks frorn data derived from studies on
laboratory animals and on examining the quantitative aspects of designing
short-term tests and interpreting the data from these tests. Current research
focuses on the relationships between exposure to a variety of harmful
substances and human disease. Field studies are supported to assess the
effects of air pollutants, drinking water contamination, breast milk,
contamination by substances such a polychlorinated biphenyls (PCB's) and
DDE, indoor air pollution, effects of lead on children, and many others.
Requirements: A university, college, hospital, state or local government,
nonprofit research institution, or for-profit organization may submit an
application.
Amount of Grant: $41,000-$2,024,0A0; average grant $588,000
Dateb) AVplication is Due: Feb. 1, Jun. 1, Oct. 1. Receipt of appiication
satisfies deadline date requirements.

55 Id. at 555.
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Renewal Dates: Mar. 1, |ul. 1, Nov. L.

Program No,: 13.115
Sponsor: Director, Division of Extramural Research and Training

National Institute of Environmental Health Sciences
P.O. Box 12233
Research Triangle Park, NC 2n09
(919) g7-7723

3. National Science Foundation

Surficial Processes Research Grants.56 Research supported covers physical and
chemical processes active at or near the earth's surface. Research includes
geomorphology and quaternary geology, low-temperature geochemistry,
surface waters and groundwatqs, glaciology, soil genesis and classification,
fossil-fuel generation, and study of geologic hazards. This program is part of
the Research Grants Section, which deals primarily with proposals from
individuals and small groups of investigators.
Datek) Application is Due: |un. 1., Dec. 1,. Receipt of application satisfies
deadline date requirements. Allow 5-9 months for review and processing.
Program No.: 47.050.
Sponsor: Dr. |ohn Maccini

Surficial Processes
Division of Earth Sciences
Directorate for Geosciences
National Science Foundation
1800 G Sr., N.W.
Washington, DC 20550
(202) 3s7-7t365

Environmental Engineering Research Grants. Research activities supported
deal with impact of htrman activities that adversely affect water, air, and land.
The problems of environmental quality and water-borne pollutants ate
addressed by research activities in the hydrodynamics of mixing, diffusion,
dispersion, and sedimentation; the chemical reactions in water, on land, and
in the air; and the biological activity of plants and animals on land and in
water. Other research activities are directed toward investigating alternative
chemical manufacturing processes that would produce less hazardous wastes;
converting hazardous wastes into useful by-products; and using recombinant
DNA techniques to produce organisms for enhancing the treatment of
hazardous wastes. Proposals may be submitted at any time; allow at least 6
months for processing.

58 Id. at 915.
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c.

Sponsor: Dr. Edward Bryan (20D 357-7737
Dr. Tapan Mukherjee QAD 357-9545
Environmental Engineering
Critical Systems
Directorate for Engineering
National Science Foundation
1800 G St., N.'VV.

Washington, DC 20550

ARCO Foundation Environmental Program Grants.Se The foundation
allocates a small share of its grant funds to selected programs and
organizations devoted to the natural environment. Environmental efforts
that will be considered include: organizations that address natural resource
and land use issues and that have a proven record of bdanced analysis and
judgment on these issues; programs that promote environmental education
and natural history activities; programs for the preservation of ecologically
unique land or recreational land for public access; programs for wildlife
conservation and protection of endangered species; and balanced policy
studies and action programs on risk assessment and risk management of
hazardous wastes, toxicology, and groundwater contamination and
reclamation. Applications are accepted at any time; guidelines should be
obtained prior to submitting a proposal.
Restrictions: The foundation will not support consistently adversarial
environmental organizations; organizations that promote only quid pro quo
positions; political or business lobbying organizations; or land preservation
activities with parochial or self-serving aims rather than concern for
increasing public access.
Amount of Grant: Total of approximately $1 million in environmental
Programs.
Sponsor: E.R. Wilson, President

ARCO Foundation
515 S. Flower St.
Los Angeles, CA 90071
(213) 4W3U2

undatio inclu
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BARD Research Grants.50 The United States-Israel Binational Agricultural
Research and Development Fund (BARD) was established by the
governments of the U.S. and Israel for the purpose of promoting and
supporting cooperative research and development projects in agriculture for
the mutual benefit of both countries. Proposals may be unidisciplinary or
interdisciplinary and may cover any or all phases of research and
development. BARD will consider financing research and development
projects, exploratory or basic research studies, and small initial feasibility
studies and other closely related activities in the areas of soil and water
conseroation management and utilization; crop production including nee
technology; crop production; animal production including aquaculture;
veterinary medicine; crop and animal genetic improvemenU recycling of
wastes; post-hanest sciences covering operations from production through
processing; agricultural engineering; agricultural economics; and cellular and
molecrrlar biology in agriculture. Investigators of either country Etillr at their
convenience, request further information or mail proposals to Ben Kopacz,
USDA-ARS-IA-BARD at the address listed or Yair Guron, BARD Executive
Director, Volcani Center, P.O. Box 5, GBet Dagan, Israel5050, 03-980230.
Requirements: BARD will accept research proposals from institutions of
higher learning as well as government institutions and nonprofit
organizations whose primary activity is research. Scientists who wish to
apply for grants should submit their proposals through such legally
constituted institutions or agencies. The research proposal should be
prepared jointly by all investigators and should describe the areas of
anticipated cooperative endeavor between them. BARD will assist scientists
who are unable to find cooperators; the BARD office in Israel or its liaison
office in the U.S. should be contacted if such assistance is necessary.
Date(il Application is Due: Sep. 1. Receipt of application satisfies deadline
date requirements.
Sponsor: Lynn Gipe

Administrative Officer
BARD, c/o Deparhnent of Agriculrure
United States-Israel Binational Agricultural Research

& Development Fund
Bldg. 5, Rm. 102 BARC-West
Beltsville, MD 20705
(301) 34+2605

50 Id. at 139.
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William H. Donner Foundation Grants.5l The foundation offers grant
support in 3 areas: U.S.-Canadian relations; coastal and inland water
resources.' and nutrition education. A brief letter describing the project
proposed for support should be submitted prior to a formal proposal.
Applications .ue accepted at any time.
Restrictions: The foundation does not support construction or renovation of
buildings, capital campaigns, annual charitable drives, research and travel,
operating deficits or loans, or individuals not affiliated with nonprofit
organizations.
Sponsor: President

William H. Donner Foundation
530 Sth Ave.
New York, NY 10111
(212) 779-9290

General Services Foundation Natural Resource Grants.52 The foundation
supports programs and projects for improving the use, management, and
quality of watq in the U.S., particularly west of the Mississippi River, and
developing food, water, fuel, forage, forests, and/or fertilizer on a sustainable
basis in developing countries, and particularly tied in with family-planning
education and services. The foundation will make occasional contributions
to exceptional proposals in an area not coming strictly within the approved
guidelines, and is interested in initiatives at any level of the educational
system which promise to develop integrative thinking and an international
perspective.
Restrictions: In general, contributions are not made to operating budgets or to
annual campaigns of established organizations. Nor does the foundation
ordinarily contribute to capital (physical plant, equipment, endowment), to
individuals, or for relief.
Requirements: Grants are made to organizations that are tax-exempt under
U.S. laws. The foundation prefers projects and/or programs which give
promise of significant contribution and which are new, innovative,
demonstrational, and/or research in nature.
Sponsor: Robert W. and Marcie f. Musser

General Services Foundation
P.O. Box 4012
Boulder, CO 80306
(303) 47-ev1

6l Id. at 314.
62 Id. at 389.
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German Marshall Fund Comparative Domestic Program--Environmental
Grants. The objective of the program is to support the exchange of
experience, practices, and policy approaches between Europe and the U.S. in
defined issue areas and to encourage productive cooperation among
environmental experts and policymakers. The fund currently takes a special
interest in consensus building and regulatory processes that are diiected
toward protection of critical soil, air, and water resources from acid deposition
and nonpoint pollution; better management of toxic wastes; and conservation
of non renewable energy resources. While the principal focus is on
policymaking and implementation, the program also supports a small
amount of policy-relevant researdr in order to consolidate its fellowships and
exchanges and to broaden the impact of all activities. Applications for grants
are considered throughout the year.
Sponsor: Marianne L. Ginsburg

Environmental Program Officer
German Marshall Fund Fund of the United States
lL Dupont Circle, N.W.
Washington, DC 20036
(202) 745-3950

Tessie Smith Noyes Foundation Grants.53 The lessie Smith Noyes
Foundation provides support only to tax-exempt organizations with 501(cX3)
classification from the Internal Revenue Service. Normally, the foundation
will not consider requests for endowment grants, loans, or scholarships to
individuals, capital construction funds or general fund-raising drives. The
foundation's program areas are exclusively environment and population.
Specifically, the environment program consists of tropical ecology in the
Western Hemisphere and sustainable agriculture in North and Latin
America, which include preservation. of genetic diversity, and groundwater
in tle U.S. The population program is limited to family-planning programs
in Third World countries. Projects that address the connections among these
problems and their global implications, and especially those that have a
widespread impact or applicability, are of particular interest. Letters of inquiry
are due Iune L for November board meeting and December 1 for May
meeting. Proposals will be requested from foundation after review.
Datek) Application is Due: ]un. 1, Dec. 1.. Receipt of application satisfies
deadline date requirements.
Sponsor: Stephen Viederman, President

fessie Smith Noyes Foundation
15 E. 34rh St.
New York, NY i0016
(212) 6W6577
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W. Alton Tones Foundation. Grants are awarded in the areas of conservation
of biological diversity; protection of air, land, and water from pollution and
toxic contamination; and nudear arms policy and control. Applications are
accepted at any time. Board meets the first of |anuary, April, fuly, and October
at whidr times accrrmulated proposals will be reviewed.
Requirements: Applying organizations must be tax-exempt under the IRS
Code.
Amount of Grant: $1000-$2,500,500.
Sponsor: Charles H.W. Foster, President

W. Alton fones Foundation
674 E. High St., Ste. 1.

Charlottesville, V A 22907
(804) 295-2734

oyce Foundation Grants.5a The foundation awards grants primarily in the
fields of conservation, culture, economic development, education,
government, and health. In conservation, groundwater protection, soil
conservation, the Great Lakes, and reducing air pollution are of basic concern
to the foundation. The foundation strives to improve educational
opportunities offered to low-income students in primary, secondary, and
collegiate institutions.
Requirements: Applications should be made only by organizations that can
demonstrate their tax-exempt status and that can supply complete financial
information and permit the results of a grant to be audited. Preference os
grven to nonprofit organizations having a base or program in the Midwest.
Amount of Grants: Approximately $10 million per year.
DateG) Application is Due: May 15 for conselation proposals. Receipt of
application satisfies deadline date requirement.
Sponsor: Craig Kennedy, President

Joyce Foundation
135 S. LaSalle St., Ste. 4010
Chicago IL 60603
(312) 782-246/L

W.K. Kellogg Foundation Grants.5s Grants focus on current areas of activity
and are limited to the fields of agriculture, education, community leadership,
and health with emphasis on the following areas: a wholesome food supply;
broadening leadership capacity of individuals; adult continuing education;
community-based, problem-focused health services; opportunities for youth;
and economic development in Michigan. The following areas of interest are
seen by the foundation as sufficiently promising to warrant exploration and
limited grantmaking: development of rural America; water resources;

Id. at 503.
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information management systems in America; and science education.
Decisions will be made subsequently as to whether these themes, or
variations of them, may become major parts of foundation programming. A
new grant Program strengthens public policy education in agriculture.
Applications are accepted at any time.
Restrictions: The foundation does not provide loans nor does it provide
grants for operational phases of established programs; capital facilities,
equipment, conferences, publications, films, television, or radio programs
unless they are an integral phase of a project already being funded;
endowments or developmental campaigns; religious purposes; or individuals
(except for fellowships in specific areas of foundation programming).
Amount of Grants: Total of $722 million.
Sponsor: Executive Assistant, Programming

W.K. Kellogg Foundation
400 North Ave.
Battle Creek, MI 49077 -3398
(615) 96V1.677

Northwest Area Foundation.66 The foundation's grants support
organizations involved in regional economic vitality--community
development, economic development, macro-capital mechanisms, and
macroeconomics/public policy; responsibly meeting basic human needs--
economic self-sufficiency for vulnerable populations, housing, primary
health care for low-income and rural and underserved populations, and teen
pregnancy prevention; enhancing and conseroing natural resources--
agriculture, Air, land, water; and providing access to the arts--artistic
excellence and organizational development/management. Grants are
awarded for research and public education on the effects of economic
development strategies and other policies on rural economics. Applications
are accepted throughout the year.
Restrictions: Grants are not awarded for building, renovation, or equipment;
general operating; to individuals or for scholarship or travel; publication,
film, video; workshop, conferences, symposium; duplication or expansion or
existing efforg propaganda or lobbying; leadership developmenq scientific
research; higher education; youth education; legally mandated progtams; or
voter registration. Organizations supported must be operating in Minnesota,
Iowa, North and South Dakota, Montana, Idaho, Washington, and Oregon.
Requirements: Applicants must be nonprofit organizations.
Amount of Grant: Average grants $40,000-$60,000 with a total of
approximately $9 million annually.
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Sponsor: Terry T. Saario, President
Northwest Area Foundation
W-975 First National Bank Bldg.
St. Paul, MN 55101.-1.373
(61'2) 224,9635

D. Corporate Fundins

Chevron Contributions Program. Chevron's primary interest is in programs
that address critical issues where support can make a discernible difference.
Education continues to be the highest priority. Higher education receives
support for programs designed to upgrade curriculum and to increase the
participation of women and minorities in important technical areas. The
environment, its protection, and conservation is a high priority for the
company and nonprofit organizations are assisted in projects dealing with
water and air quality, land presenration, and the protection of endangered
species. Applicatio4s are reviewed on an ongoing basis; it usually takes 90
days to complete evaluation.
Requirements: Grants are made to tax-exempt organizations.
Amount of Grant: $1000-$1.4 million.
Sponsor: Skip Rhodes

Manager of Corporate Contributions
Chevron Corporation
P.O.Box7753
San Francisco, CA 9472A-7753
(41s) 89+W

Sohio Corporate Contributions Program.6T The three issues the company has
chosen on which to focus its giving are energy and natural resources,
education, and urban planning and economic redevelopment. Topics of
interest under the energy and natural resources category include the impact of
energy costs on the poor, the disabled, and the elderly; as well as on
nonprofits and governmental agencies; development of new energy
resources; and environmental preservation and land and water use.
Education is the highest priority. Grants suPPort graduate programs and
research in technology and the geological sciences; programs promoting
advancement of minorities, particularly in the sciences; and efforts to
improve management of secondary education.
Restrictions: No grants are made to individuals or for religious purposes.
Requirements: Organizations presenting a proposal must have tax exempt
status.
Amount of Grant: $2000-300,000.
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Sponsor: Charles E. Taylor
Director, Corporate Contributions
Standard Oil Company of Ohio (SOHIO)
Midland Bldg.
Cleveland, OH 44115
Q7O 575-8621

E. Fellowships

Abel Wolman Doctoral Fellowships.5s The fellowships are designed to
encourage promising students to pursue advanced training and research in
the field of water supply and treatment.
Requirements: Applicants must be citizens of Canada, Mexico, or the U.S.,
and anticipate the completion of the requirements for a Ph.D degree within
the next 2 years.
Amount of Grant: $10,000 stipend distributed over 12 months, $1000 for
research supplies and equipment, and a maximum of $4000 for tuition and
other fees.
Date Application is Due: April 1. Receipt of application satisfies deadline date
requirements.
Sponsor: fames L. Hardman

American Water Works Association
6665 W. Quincy Ave.
Denver, CO 80235
(303) 79+7771

American Water Works Association Academic Achievement Awards.59 The
awards recognize outstanding academic achievement on a graduate level
through the selection of excellent master's theses and doctoral dissertations
that relate to the field of potable watq. First and second place awards are
given for master's theses and also for doctoral dissertations. An
announcement and form must be obtained from the training programs
manager prior to submitting an application.
Requiranents: Applicants must have completed their theses or dissertations
within the specified year.
Amount of Grant: $1000 each, doctoral dissertation and master's thesis; 9500
for second place in eadr category.
Datek) Application is Due: Oct. 1. Postmark satisfies deadline date
requirements.

58 Id, at 996.
69 Id. at 77.
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Sponsor: Kathy Chamberlain
Training Programs Manager
American Water Works Association
6666 lly'. Quincy Ave.
Denver, CO 80235
(303) 79+7711 ext.78

Asian Institute of Technology Scholarships.T0 Apptoximately 350
scholarships are awarded for study toward a graduate diploma, master's or
doctoral degree in engineering--agricultural, environmental, structural,
transportation geotechnical, industrial, water resources, human settlements
developmenU computer applications and energy technology. Studies will be
held for the duration of the project in the U.S. for Asian candidates and in
Asia (eastward from Afghanistan through fapan) for U.S. candidates. The
scholarship is paid directly to the institute for the recipient to use to cover
tuition and fees, travel, and maintenance expenses. Fellows are expected to
return to their own countries at the condusion of the fellowship period.
Requiranents: Suitably qualified Asians and Americans are eligible to apply.
They must be engaged in ctrlttrd and artistic studies or activities.
Amount of Grant: $2700 per term.
Datek) Aplication is Due: fanuary 15, May 1.5, September 15. Receipt of
application satisfies deadline date requirements.
Spoisor: Head of Registry

Asian Institute of Technology
P.O.Box2754
Bangkok 10501
Thailand

German Mafshall Fund Comparative Domestic Program--Environmental
Fellowships.Tt Up to 12 fellowships are given annually to enable professional
American and European environnrentalists to spend up to 2 months on the
opposite side of the Atlantic gaining firsthand knowtedge of selected
environmental policies and institutions. The American fellows pursue their
inquiries under the guidance of the Institute for European Environmental
Policy, based in Bonn, London, Paris, and Brussels. European fellows are
chosen from France, Germany, and another European country (probably
Spain in 1989). Application deadline varies.

70 Id. at 123.
77 ld. at 394.



Sponsor: Marianne L. Ginsburg
Environmental Program Officer
German Marshall Fund Fund of the United States
11 Dupont Circle, N.'VV.
Washington, DC 20A36
(202) 745-3950

Environmental Law Institute Fellowships.T2 Internships are available for
various period of time for attorneys, law students, and graduate students to
serve at the Environmental Law Institute to provide access to facets of
environmental law and policy, improve level of practice, and raise quality of
debate on key legal/policy questions. Visiting scholars are also invited to
work with the staff of the Environmental Law Rqorter. Deadline date and
further information may be requested from the president of the institute.
Sponsor: f. William Futrell, President

Environmental Law Institute
1676 P Street, N.W., Ste. 200
Washington, DC 20036
QlD 328-5150

Horton Research Grant in Hydrology and Water Resources.T3 One or more
grants are awarded annually in support of a researdr project in hydrology and
water resources, with the objective of fostering graduate student research
leading to the completion of doctoral dissertations. Appropriate topics may be
inhydrology induding its physical, chemical, or biological aspects, or in water
resources policy sciences induding economic systems analysis, sociology, and
law. A proposal must be signed by the srudent and by the faculty supervisor;
formal application form must accompany the proposal.
Requirements: Applicant must be a Ph.D. candidate who is a member or
student member of AGU.
Amount of Grant: $4500-$7500 plus travel allowance to attend the awards
luncheon.
Date6) Application is Due: Mar. 1. Receipt of application satisfies deadline
date requirements.
Sponsor: Horton Research Grant

American Geophysical Union
2000 Florida Ave., N.W.
Washington, DC 20009
(202) M2-6903

Id. at 341.
Id. at 440.
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LARS Scholarships.T4 These scholarships, given in honor of Dr. Thurston E.
Larson, are intended to provide encouragement to outstanding graduate
students in the fields of watq treatment, aquatic, analytic, and environmental
chemistry; and corrosion control.
Requirements: Applicants must be pursing a degree (M.S. or Ph.D.) at an
institution of higher learning in the U.S., Canada, Guam, Puerto Rico, or
Mexico, and will complete the degree requirements after August 31 of the year
of deadline date.
Amount of Grant: $3000 for M.S. candidates, $5000 for Ph.D. candidates.
DateG) AVplication is Due: Feb. 1. Receipt of application satisfies deadline
date requirements.
Sponsor: Ion G. DeBoer

Director, Technical & Professional Dep't
American Water Works Ass'n
6666 W. Quincy Ave.
Denver, CO 80235
(303) 79+7717

74 Id. at 545.
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Appendix E:

Recent Grants for Water Proiects

This appendix lists some of the water-related grants that have been
announced since january 7, 7989. This list does not include grants in the
following categoiies: faculty development and other higher educational
grants, health, chemistry, science education, public policy, or wildlife projects.

Pew Charitable Trusts, Philadelphia, PA, $250,000 grant over 2 years to
Kenyon College, Gambier, OH, for equipment for biology, chemistry, and
physics departsnents (reported Apr. 18, 1989).

William & Flora Hewlett Foundation, Menlo Park, CA, $300,000 grant over 2
years to Clean Sites, Alexandria, VA, for general support (hazardous wastes
pro$amxreported Apr. 4, 1989).

William & Flora Hewlett Foundation, Menlo Park, CA, $100,000 grant over 3
years to Western Network, Santa Fe, NM, for general support (conflict
resolution in natural resource field)(reported Apr. 4,7989).

W.K. Kellogg Foundation, Battle Creek, MI, $128,600 grant to the University
of Arizona, Tucsory AZ, to develop an educational model to get the average
Arizonian involved in natural resource decisionmaking (reported Apr. 18,
1989).

W.K. Kellogg Foundation, Battle Creek, ML $484,281 grant to Michigan State
University for program to train community residents in proper handling of
environmentally hazardous waste products (reported Apr. 4,1989).

W.K. Kellogg Foundation, Battle Creek, MI, $34,150 grant to Au Sable Institute
of Environmental Studies, Mancelona, MI, for program to increase public
awareness of groundwater resource protection strategies (reported Apr. 4,
1989).

WJ(. Ketlogg Foundation, Battle Creek,'MI, $570,975 grant over 3 years to
Institute for Water Sciences, Western Michigan University, Kalamazoo, Ml,
for regional center for Groundwater Education in Michigan (reported Apr. 4,
1989).

W.K. Kellogg Foundation, Battle Creek, MI, grants to heighten public
awareness of groundwater resource and protection strategies made to: East
Michigan Environmental Action Council, Birmingham, MI ($202,400); Tri-
County Regional Planning Commission, Lansing MI ($182000 ); Kalamazoo
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County Board of Commissioners, Kalamazoo, MI ($123,82il(reported |un. 13,
1989).

W.K. Kellogg Foundation, Battle Creek, ML $185,210 grant to Ecology Center
of Ann Arbor, Ann Arbor, MI), to heighten public awareness of strategies for
protection of groundwater resources (reported May 2,7989).

W.K. Kellogg Foundation, Battle Creek, MI, $570,975 grant to Western
Michigan University to establish center for education on groundwater issues
(reported May 2, 19e9).

W.K. Kellogg Foundation, Battle Creek, MI, $185,210 grant to Ecology Center
of Ann Arbor, Ann Arbor, MI), for its Groundwater Education on Wheels
program (reported May 30, 1989).

Northwest Area Foundation, St. Paul, MN, $75,000 grant to Clark Fork
Coalition, Missoula, MT, to support model project to involve the public in
the Superfund toxic-waste deanup process (reported Mar. 27,7989\.

Northwest Area Foundation, St. Paul, MN, $150,000 to Greater Yellowstone
Coalition, Bozeman, MT, to implement a comprehensive management plan
for the Greater Yellowstone ecosystem (reported Mar. 2\,7989).

Northwest Area Foundation, St. Paul, MN, $108,000 to Idaho Conservation
League, Boise, ID, to support participation in Idaho's Anti-degradation
Agreement (reported Mar. 27, 7989).

Northwest Area Foundation, St. Paul,
Project, Minneapolis, MN, to improve
Mar. 2'l'.,1989).

Northwest Area Foundation, St. Paul,
Institut€, Bozernan, MT, to establish
(reported Mar. 21, 1989).

MN, $173,1,42 grant to the Minnesota
hazxdous waste collection (reported

MN, $150,400 grant to 49th Parallel
the Western Border Waters Forum

Northwest Area Foundation, St. Paul, MN, $76,425 to the Northern Lights
Institute, Missoula, MT, to test cooperative approach between landowners
and water users in the development and implementation of management
policies for the Clark Fork River Basin (reported Mar.2'1,,1989).

Marin Community Foundation, Larkspur, CA, $39,000 to Bay Institute of San
Francisco, Sausalito, CA, for coordinated technical- and policy-development
work of San Francisco Bay area environmental organizations in addressing
Phases tr and trI of the State Water Board's Bay-Delta hearings (reported Mar.
27,7989).
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Marin Community Foundation, Larkspur, CA, $33,000 to San Francisco Bay
Delta Preservation Association, Sausalito, CA, to establish Baykeeper for San
Francisco Bay to document law violations and act as a deterrent to activities
that are hannful to the bay (reported Mar. 27,7989).

Marin Community Foundation, Larkspur, CA, $28,000 to Department of
Geography, University of California, Berkeley, to complete an
interdisciplinary applied researdr project to establish scientific guidelines for
the restoration and conservation of tidal wetlands (reported Mar. 27,1939).

|essie Smith Noyes Foundation, New York, NY, $30,000 grant to National
Coalition Against the Misuse of Pesticides, Washington, DC, for adequate
assessments of pesticides risks and benefits to farmers, consumers, and
communities deplndent on groundwater (reported May 2,1ggg).

|essie Smith Noyes Foundation, New York, NY, $25,000 grant to Southern
Environmental Law Center, Charlottesville, VA, to increase legal and
technical assistance capacity in areas of toxics and surface and groundwater
quality concerns (reported }/'ay 2,1989).

]essie Smith Noyes Foundation, New York, NY, $25,000 grant to Tulane
University School of Law, New Orleans, LA, to increase environmental legal
capacity and training in groundwater protection (reported May 2,1989).

]oyce Foundation, Chicago,lL, $50,000 grant to the Council of Great Lakes
Governors, Chicago,IL, for Great Lakes protection programs (reported May 30,
1989).

W. Alton Jones Foundation, Charlottesville, VA, 9228,000 3-year grant to
|acob Blaustein Institute for Desert Research, Ben-Gurion University, Israel,
for a project to investigate the feasibility of planting trees in rocky and sand-
dune tenain in the Negev Desert using "wasted" surface and subsurface water
(reported May 30, 1989).

W. Alton fones Foundation, Charlottesville, VA, $120,000 grant to
Chesapeake Bay Foundation, Annapolis, MD, for expanded research,
advocacy, and litigation designed to reduce toxic contamination of the
Chesapeake Bay (reported May 30, 1989).

W. Alton Jones Foundation, Charlottesville, VA, $25,000 grant to the Ohio
Environmental Council, Columbus, OH, for its Groundwater Quality Project
(reported May 30, 1989).

George Gund Foundation, Cleveland, OH, $51,398 grant to the National
Wildlife Foundation, Washington, DC, for Great Lakes Model Water Quality
Standards Project (reported May 16,1989).
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George Gund Foundation, Cleveland, OH, $25,000 grant to Public
Broadcasting Foundation of Northwest Ohio, Toledo, OH, for television
documentary, "The Great Lakes: A Clear and Present Danger" (reported May
1.6,19E9).

George Gund Foundation, Cleveland, OH, $30,000 grant to Wood, Seneca,
Ottawa, and Sandusky Counties Comutunity Action Commission, Fremont,
OH, for a project seeking stronger safety regulations for underground storage
tanks for petroleum products (reported May 16,1989).

Honeywell Foundation, Minneapolis, MN, $25,000 grant to Freshwater
Foundation, Navarre, MN, to support a drought-education project (reported
N'{ay 16,1989).

Waste Management Inc., Oak Brook, E, $50,000 grant to National Audubon
Society, New York, NY, to suPPort EPA regulations on unregulated
hazardous wastes ( reported May 16, 1989).

Mary Reynolds Babcock Foundation, Winston-Salem, NC, $25,000 grant to
Piedmont Environmental Council, Warrenton, VA, for the Rappahannock
River Basin Water Quality Project (repored ]uly 11, 1989).


