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ZUSGS

science for a changing world

W

This is a collaborative program to fucilitate basin-scale water and environmental resource
management by coupling watershed models that describe the physical hydrologic setting,
routing and reservoir management models that account for downstream water use, and reach-
specific hydraulic and biogeochemical models conditioned on upstream streamflow.

( j omp<tition among water-resource
users in many basins in the
western United States has resulted

in a need for near real-time assessments of

water availability and use. The use of
coupled hydrologic and water-management
models can provide these assessments,
with substantial benefits for water-

provides an automated method to define
values for distributed model parameters,
provides animation tools to visualize
and analyze the spatial and temporal

resource planning and

operation. Advancements in
computer hardware and
modeling sofiware have
cnabled the development
of such water-resource models.
The U.S. Geological Survey (USGS) and
the Bureau of Reclamation (Reclamation)
are working collaboratively on a long-term
project, termed the Watershed and River
Systems Management Program
(VARSMP). The goal of the program is to
couple watershed and river-reach models
that simulate the physical hydrologic
seiting with routing and reservoir manage-
ment models that account for water
availability and use. The coupled models
are to be applied to Reclamation projects in
the western United States. The program
also supports the development of the
models and necessary software tools for
coupling and use of the models.

DATA SOURCES
Hyteeeoga
Envrorcrenss
Prscs Crescll

Sgeta?

A Databa’sy,‘é‘c_entered Approach

he key to coupling these models is
. linking them through 4 common
- A" database, the hydrologic database
(HDB). The coupling provides a database-
< .entered decision support system (DSS) -
where output from one model canbe
. written to the database for use asinpiit (0 - -
-anothér model (fig. 1), The HDB also links
g 001§ needed by individual "7
ch ds'a geographic information’ .-
_ tatistical analysis, and datd - .
 and display capabilities, The

distribution
RIVERWARE SYSTEM of simulated
Rver and Rasenar lemagemert i35 | hydrologic
Lorglere Pucy  L3% Snortters - e
rirureg | Oremes  Oremers | Variables,
. QUERY, DISPLAY |
DATAMANAGELENT SYSTEN IRLLYSS
Hydobogs Database o
(DB} s

!

LODULAR LIODELING SYSTEM (LS5

Frented 23 Ecosytien Mode's ] and allows

- mid-term operations,

v he initial applica-
o tionofthe . .
B WARSMPwas -

inthe 23,000miz "

tributary o the Colérado

COmpArisens
Figure 1. Database- of these
centered decision support sahlos wi
<ystem (DSS). .\nnab.w with

independent

measures of

their spatial and temporal variation. Thus,
the DSS atlows for improved
assessments of

long-term planning and
policy decisions, in

addition to the major

thrust of improving
short-term and

scheduling, and
planning decisions.

Applicaiidﬁio,tﬁe N
Yaklma River Basin

San Juan River Basinin -
Arizona, Colorado, New
Mexico, and Utah, a major ;

SR S NN

River. Beginning in ;

focus of the WARSMP has been the
application of the DSS to the Yakima River
Basin located in eastemn Washington (fig.2).
The basin has a drainage area of about
6,200 mi* and produces a mean annual
unregulated runoff of about 3,600 fiY¥s
(about 4,055,000 acre-feet) and a regulated
wnoff of about 3,600 ft¥s. There are eight
major tributary rivers and numerous
smatler tributary streams.

The headwaters are on the humid east
slope of the Cascade Range, where mean
annual precipitation is more than 90
inches. The basin ends where the river
discharges to the Columbia River in the
low-lying, arid part of the basin that
receives about 6 inches of precipitation per
ycar. Most of the precipitation falls during
the winter, and occurs as snow in the
mountains. Total mean annual precipita-
tion in the basin is about 27 inches (about
12,000 fit ¥s or 8.7 million acre-fect).

Figure 2. Location and topography
ol the Yakima River Basin.

PRNRRILEETIN
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The topography is highly varied (fig. 2)
and parallels the spatial pattern of mean
annual precipitation. Altitudes in the basin
range from 400 to nearly 8,000 feet.
Agriculture is the principal economic
activity in the basin, followed by recre-
ation and timber use. The average annual
water demand is about 2,500,000 acre-feet,
or nearly 65 percent of the mean annual
unregulated flow. Most of the demand is
for irrigation of about 500,000 acres in the
low-lying semiarid to arid parts of the
basin. The demand is met by storage of
water in five miajor reservoirs that can
store 1,063,000 acre-feet or about 26
percent of the mean annual natural flow of
the river. The basin has more than §0
canals, § diversion
dams, and 15 major
return flows. Nearly
45 percent of the

increasing demand for wildlife and
anadromous and resident fish, water
quality of the streams and ground water,
and the interaction of ground water and
streamflow. New demands are being met
by ground-water sources and compound
the issues. Judicial law also affects water-
management in the basin, and will
continue to do so.

The Modular Modeling System

he USGS Modular Modeling

System (MMS) is being used for

the watershed modeling component
of this study. MMS is an integrated system
of computer software developed to provide

model results, and to pass results to
management models or other types of
software such as the HDB. Al three
components include graphical user
interfaces (GUIs) and data-management
interfaces (DMIs). A major feature of the
model componeat is the module library
that contains a variety of modules for
simulating water, encrgy, chemical, and
biological processes. The user, through an
interactive model builder interface
(xmbuild), selects and links modules to
create a specific model,

A GIS interface, termed the GIS Weasel
(Leavesley and others, 1997), is part of
MMS. The Weasel facilitates model
developmient, and also can be used as
_awatershed

analysis tool.
Adigital eleva-
tion moxlel

sources of water,
and the major water

uses occur down-
stream in the drier

water-manage-
ment points,
59 subbasins
were defined

e ey -
: - ! 1 1 -
water diverted for ; PRE PROCESS ' MODEL i POST PROCESS for the basin
imigation is { S ) v ’g provided the
eventually returned, | 1 1 : input to Weasel
at varying time-lags : Gul : GUI : GUI for antomatic
and as both surface 1 : p delincation of
and ground water, i ' ' the basin and
to the river system. : ; K f(;r delincation
During the low- ! ' Opt | {vi ioatinn | Of subbasins to
c . isualiz
flow period, these fo : Modular Model : Sens alization be modeled or
retum flows o 2 GIS : ! Statistics analyzcc.l. Based
account for about =8 Weasel | 3 on locations of
75 percent of the () :(:): : ' DSS streamflow sites,
water in the lower O ' ! stream locations
river systen. ' k GIS Weasel at mouths of
T.hc headwater : ' ungaged

drainages are the 1 1 watersheds, and

i ;

[ )

' ‘

) '

) !

s !

parts of the basin.
. Thus, the variability

A A hig
Storage:

in topography,
climate, and water
usc creates long
distances between ,
supply and demand, which in (um results
in spatial and temporal variations in the
quantity and quality of streamflow
throughout the basin.

Water Issues

ssucs of many western States are

common (o the basin. These issues

include Indian treaty rights, historical
water sights, over-appropriation of water,
reservoir and irrigation development,

(fig. 4).
The models

Figure 3. Schematic diagram of the compo-
nents of the Modular Modeling System (MMS).

a framework for the development and
application of models to simulate a variety
of water, energy, and biogeochemical
processes (Leavesley and others, 1996).
MMS has three major components:
pre-process, model, and post-process
(fig.3). The pre-process component
includes tools used to input, analyze, and
prepare spatial and time-series data for
usc in model applications. The model
component includes tools to develop and
apply models. The post-process compo-
nent provides tools to display and analyze
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being con-
structed for the
non-agricultural
subbasins
allow for the spatial distribution of
hydrologic parameters by partitioning or
characterizing a subbasin into modcling
response units—MRUSs (Leavesley and
others, 1983). MRUs (formerly called
hydrologic response units) are assumed
to be homogencous in their hydrologic
response. The Weasel provides a meau
for cxamining and modifying the MRU
boundaries for a subbasin; as part of

the examination process, any attribute
currently residing in the GIS fora MRU
is provided.



Data derived from the original digital
elevation model (for example, slope,
aspect) and other gridded autrbute data
(for example, vegetation, soil depth) can
be used to estimate selected MRU and
subbasin parameters. MRUs were charac-
terized using the Weasel, based on
information about landscape characteris-
tics, precipitation, and soil characteristics.
Initial characterization of subbasins
resulted in about 1,000 MRUs.

Within the modeling process, a daily
water balance is computed for each MRU
on the basis of climate inputs (daily values
of air temperature, precipitation, and solar
radiation) and model parameters. The
responses of all MRUs are summed ona
input into the HDB for use by the river and
reservolr management model component
of the DSS, the River\Vare system. The
RiverWare system is being applied by
Reclamation’s analysts.

The RiverWare System

he RiverWare System is the river

and reservoir management model

being used in the San Juan and
Yakima River Basins (fig. 5).

RiverWare is a gencral-purpose,
interactive model-building tool

']wc«um;umm

F

u)l p‘ 2

£_>LJ

used to develop water-distribu-
tion models for short-term
operations and scheduling, mid-
teem operations, and planning.
The modeling framework was
developed by the Center for
Advanced Decision Support for
Water and Environment Systems
(CADSWES) at the University
of Colorado with funding
provided by Reclamation,
Tennessee Vallcy Authority
TVA), and Electric Power
and Resecarch Institute (EPRD)
(Fulp and others, 1995).

t——l—l] . ':l

A/:,E:u.

Within RiverWar

P

¢, the user
constructs the basic network of
ariver system that may include

Figure 5. Compuler screen showing mode! layout of
RiverWare for the upper Yakima River, showing two
resenvoirs, a diversion dam, infiows, outhiows, and

reservoirs, diversions, river reaches,  six reaches.
vonfluences, or other components.
Data associated with each component Model Linkages

can be entered on-screen through
spread sheets or imported from
the database. The operations policy and
rules associated with reservoirs or other
system components within the basin are
added to RiverWare through an existing
constraint editor. Current modeling
methods within RiverWare include basic
reservoir simulation and water distribution
through the network using lincar program-
ming. goal programming, and rule-based
simulation approaches. As part of the
Yakima River Basin WARSMP,
water-rights allocation is being
developed as an additional
modeling method. Hourly, daily,
weekly, and monthly
computational time steps
are supporied.

Figure 4. Location of 59 subbasins
deineated using GIS Weasel.
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inking of models in the DSS

provides a way to examine water-

resource problems at reach and
cross section scales using streamflow that
reflects basin-wide water resources. Many
water-management issues, such as
fisheries and water-fowl habitat, water-
quality concems, and channel maintenance
for Fver recreation, need reach-specific
hydraulic and chemical information,
conditioned on upstreamn streamflow. That
is, the detailed hydrology of a given reach
must include the constraints of the overall
physical hydrology and water-management
within the basin.

One way to include these constraints is
to usc reach-specific models within the
modeling sequence. Several reach-specific
models are included in MMS and can be
linked with the watershed model or
RiverWare output. For example, a one-
dimensional hydraulic mode} using daily
streamflow from River\are, along with
detailed local topography and bed material
information, can be used to predict a stage-
discharge relation. reach-averaged vertical
distributions of velocity, and stress at a
cross section (Nelson and others, 1991).
These relations provide the necessary
hydraulic input to compute bed sedinment
discharge (Parker and others, 1992). Ident-
ifying sediment discharge and associated
hydraulic conditions, and predicting
changes that occur with alterations in the
hydrograph, are critical to an understand-
ing of channel and habitat maintenance.



Alinkage being examined for the the
Yakima River Basin is the use of river-
reach habitat characteristics in MMS and
linkage of them to RiverWare. For this
work, the relation between stream net-
works and the upstream area, slope,
precipitation, runoff, forest density, and
land use will be analyzed. For this effort,
astream network was defined using the
GIS Weasel based on the digital elevation
-model. A stream channel was defined
wherever the drainage area was greater
than 0.47 mi* resulting in a detailed
network (fig. 6). This network of more
than 7,600 miles will then be examined for
relations to the basin characteris-
tics, stream-slope (gradien),
width, and flood-plain extent.
If the results prove

promising, the information {
may be used to develop ¥
habitat-type curves for a 2

MMS module and linkage to
RiverWare.

Future Efforts

ontinued work

in the

WARSMP will be
in the Yakima River Basin
and the Rio Grande Basin.
New Mexico. The goal of
cach new project is to
develop additional algo-
rithms to the MMS and the
RiverWare system in order to
help solve additional water-
resource problems, especially
related to biologic problems
and peeds.
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THE BUREAU OF RECLAMATION'S CHANGING MISSION

Robert W, Hickox
Scnior International Affairs Specialist
Burecau of Reclamation
March 8, 1999
Public Works Research Institute
Tsukuba, Japan

Hello. On behalf of the Bureau of Reclamation, my colleagues and myself, I want to
thank you for the opportunity of meeting with you today. My name is Robert Hickox and
I work in the International Aftairs Olfice of the Burcau of Reclamation in Washington, DC.
The International Affairs Office is responsible for managing and coordinating the
international activitics for Reclamation. During the next few minutes, 1 would like to
provide you with a bricf overview of Reclamation, and how our mission has changed over

time.

Based on precipitation amounts, the United States can be divided into two regions: the
Eastern, wetter part of our country, and the drier, Western parl.  Precipitation in the East is
generally more abundant and more evenly distributed throughout the year. In contrast,
precipitation in the West is gencrally much less, and is concentrated in only a few months

of the year.

Betore 1900, the leaders of the United States were looking for ways to settle the arid West,
to make it both an economically successful part of the United States, and to encourage
people to scitle in this region. Because of this need, the Burcau of Reclamation was
created in 1902 as a civil works construction agency, with its main purpose of capturing

and storing the runoft {from our rivers to provide irrigation water for our farmers.

This map shows the 17 Western slates, where Reclamation's projects are located.  The five
arcas shown are our five administrative regions, which are generally divided along

walershed boundarics.

Most of our early projects were smaller, single-purpose irrigation projects.  As time went
on, however, we began adding hydroelectric powerplants to some of the larger structures

we were building. During most of our history, we focused on engineering solutions to
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mcel the needs of our water uscrs.  As a resull, our civil works have made us the largest
wholesale water supplicr in the United States, delivering 38 billion cubic meters of water to
31 million people cach year. The 140,000 farmers receiving water from us produce 60%
of our nation's vegetables and 25% of the fruits and nuts.  In addition, our 58 hydroclectric
powerplants produce 42 billion kilowatt-hours of electricity a ycar.

As time passed, we also began adding other purposes to our projects, including tlood
control, water for industrial and municipal use, fish and wildlife habitat, the environment,

and for recreational purposcs.

Beginning in the 1960's, several changes took place in the United States which have led to
Reclamation moving from a construction-focused agency to a water resources management
agency. These changes include an awaking realization of the environmental impacts
related to dam construction and operations; decreased political support for large,
government-funded civil works; increased competition for the finite water supplics
available in the dry portion of our country where Reclamation works; and changes in the
cconomics of our country, which have resulted in less dollars being made available for

construction of large civil engincering projects.

Today, while addressing its historic mission, Reclamation's contemporary responsibilitics

have grown to include many broad and sometimes competing goals. These include:

® managing waler resources in the 1,400-mile Colorado River, which reaches from the
western slopes of Colorado to the U.S.-Mexico border, and flows through 7 stalcs;
@ providing assistance in interstate compact ncgotiations and administration;

providing environmental restoration and multi-species conservation eftorts;

promoting efficient conjunctive and basin-wide use of surface water and groundwater
through conservation;

increasing water supplics through reclamation and reusce;

meeting growing municipal, industrial, domestic, and agriculiural water demands;

fulfilling trust and other special obligations to fedcrally rccognized Indian Tribes;

finding structural and nonstructural approaches for improving the efficiency and

cifectivencss of project operations;

improving hydropower ecfficiency and capability, as well as encrgy conservation;
® protecting fish and wildlife habitat, and preserving and enhancing the environment;
and
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@ providing better usc of science and technology in managing our resources.

An understanding is emerging in the western United States that the scarcity of adequate
water supplies is a potential impediment to continued food production, ccosystem health,
social stability, and progressive cooperation between multiple water users and public
institutions. The West is the fastest growing region in our nation. This expanding and
incrcasingly urban and suburban population is placing greater demands on finite water
resources.  More water of higher quality for urban and industrial development is being
demanded by the public, and at the same time, the public's concern for the health of

aquatic ecosystems and the environment is growing.

In responsc to these and other conditions, Reclamation started a process in 1992 that has
led to trimming of our workforce by more than 20 percent, reducing our budget by 25
percent, and refocusing of our mission. “The mission of the Bureau of Reclamation is to
manage, develop, and protect water and related resources in an environmentally and

cconomically sound manner in the interest of the American public.”

Today, we are more effectively managing water through a variety of innovative tcchniques
and in parinership with our stakeholders. We are working to improve water resource
management, including water reuse and increased water use efficiencics, in an effort to
ensurc sccurc water supplies for the future. We want to be certain that there is water
available to meet the many competing nceds of the growing Wesl, while maintaining the

technical expertise to ensure that our facilitics are well-operated and safety is guaranteed.

These demands -- taken together with the public concern for future generations, complex
legal mandates, existing institutional arrangements, greater knowledge of how to manage
waler resources on a sustainable basis, and increasing technological advances -- impose
significant challenges and provide opportunitics for all those with water resource

responsibilities in the West, including Reclamation.

As we approach the end of this century, the policies, institutions, and strategic planning
processes affecting water resources in the West are being reassessed and, as necessary,
modified to meet the challenges ahead. Evaluating somctimes conflicting mandates,
multiple institutions, and public processes is an integral part of this reassessment. The
challenge of charling a sustainable course for water management and use in the Wesl is

real.
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This kind of evolution is also occurring in many arcas around the world. Countries are
more and more beginning to assess the economic and environmental costs associated with
watcr capture, and arc working hard to find a balance. While construction of dams is still
one of the options available to mcet water needs, it must be recognized that it is only one of
the options.  We are looking at all of the alternatives when we cvaluate the viability of a
projcct, and we look for the alternative which will provide the most good, while doing the
least damage.

We as an agency are involving the public in more of the decision making choices on the
alternatives for mecting their water resources needs.  We are trying to be more transparent
in our decision making, and more open in our planning process.  This is done by bringing
all of the interested partics into the planning process at an carlier time, before a final
alternative has already been decided upon. This results in more satisfied customers, and
incrcases ownership by the affected partics. In addition, the political realities are such
that the persons who will receive the benefit of the water are being asked to pay a higher

portion of the development and construction costs.

In trying to conserve our precious resource, we are also working more closely with farmers
and irrigation districts to change or modify the way they have traditionally done business.
We are encouraging the use of improved and more efficient irrigation practices, including
using sprinkler, drip and micro-burst irrigation equipment versus flood irrigation.
Discussions arc also taking place which look at changing high water intensive crops to

those requiring less waler.

Structural alternatives, such as lining unlined canals or replacing canals with pipelines to

decrease seepage and evaporation losses, are also being considered..

Other ways in which we arc changing our methods of operation include turning some of
our single-purpose projects over to the local water users. We are working with local
cntities 1o help facilitate movement and exchange of water between water user groups
during times of water shortages, as well as water “Banking” for future use. We are also
working closely with different organizations to time walter releases from our facilities to get
multiple and maximum benefit from the water to meet competing nceds, such as power

gencration, improved fish migration, and irrigation relcases.

Not only have changes come about in the way we plan and develop our projects, we have

also reinvented the way are we administering them. Originally, the areas in the 17
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Western States where we work were divided into 7 administrative Regions, wilth a
multitude of project offices.  Many of the decisions for the individual projects were made
in the Regional Offices.  As our construction budget has decreased, we have consolidated
our scven Regions into five regions, thus decreasing the amount of administrative overhead.
We have also established 26 Arca Oftices, and consolidated many of the project offices into
these Arca Offices.  The Arca Offices are under the relevant Regional Offices, but the
Arca Offices are responsible for projects within their jurisdiction. Many of the decisions
have been delegated down to the Area Offices, which are more knowledgeable of the

relevant project-related issues and the needs of their respective clientele.

Realizing that construction of additional dams 1o meet the nceds of the West is limited, we
arc also working with cities, universitics and non-governmental organizations to study
desalination, and wastewater reclamation and reuse. These are the wave of the future, and
we are assisting in joint research projects in these fields. The studics are looking at

different uscs and treatment, as well as at the possibility of using dual water systems.

We recognize now that there are many ways 10 manage our waler resources, such as
through the benetits of demand management and conservation; the value of water pricing to
help shape watcr allocation decisions; the merit of open, inclusive decision-making; and the
importance of integrating water resource planning with the tools of the Information Age.
The key for us now is creativity.  Our new way of doing business is through using a public
process, developing a sustainable resources management plan, and then sharing that
information at home and abroad. We belicve improved water management and conservation

can help reduce controversy among competing users over the allocation of limited supplics.

These are interesting and sometimes trying times for us in the field of water resources.
We know many of you are also having to reinvent and rethink your strategy and mission, as

we in Reclamation have done.  We wish you luck.

The Burcau of Reclamation's website address is http:/wvww.usbr.gov. 1 encourage all of
you lo visil our website to sce what we have done, what we are doing, and what we will be
doing in the future. 1 look forward to talking with you here today, and hope we can meet
again. Maybe in the United States next time. Thank you for this excellent opportunity to

visit your beautiful country and to talk to you.
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The Bureau of Reclamation has a mandate to carry out rescarch investigations. Funding
for rescarch is appropriated under a line item for scientific investigations in Reclamation's
annual budget. Additionally, funding for more project focused applied investigations is
provided to both augment the research budget and provide answers to water management
questions. Funding for specific investigations is appropriated to the project being
investigated. Management and funding for rescarch is centralized, while management and
funding of project dirccted investigations is carried out in Reclamation Regional and/or

Area offices throughout the western United States.

Reclamation's Research Program is directed by Dr. Stanley Ponce, and he is a member of
the Commissioncr of Reclamation's staff in Washington, D.C. His administrative statf is
located in Denver, Colorado, and Ms. Lisa Henthorne is the Rescarch Program Manager
there. The program is divided into three Theme Areas: Environmental Resources, Water
Resources, and Facilities and Infrastructure. Theme Managers are responsible for overall
selection of projects and serving as members of a Rescarch Management Tcam. This
Team is led by the Director of Research and Rescarch Program Manager, and includes,
along with the Theme Managers, one Research Coordinator from cach of Reclamation's
five Regions plus one from the Technical Service Center in Denver. This Team meels
once cach year in order to establish the research program for the next budget year, and to
formulate the program request for the following budget year. A telephone conference is
held each month with this group. Finally, an Advisory Board for the rescarch program
exists and mects once each year in order to approve the requests of the Research

Management Team. This Board acts as a Board of Dircclors and consists of the Research
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Director and representative uppcr level management from each of Reclamation's Regions
and one or two Arca Ofiices. Additionally, two to thrcc members arc from outside of
Reclamation, such as another agency, a university, or a research institution.  This Board is
led by the Dircctor of Operations of Reclamation. Following one or more days of
presentations by the overall Research Team, this Board meets in Executive Scssion to

tormulate their direction for the research program.

Each general topic area is dirccted by a Principal Investigator (PI). For example,
investigations of Fisheries are under the genceral leadership of a PI.  Each of the topics and
their specific projects arc provided base funding from the Rescarch budget, and additional
funds arc leveraged from other sources. In some cases the additional funding barely
matches the basc funding, while in others the match is 40 or SO to one. Resecarch is
carricd out by ecither Reclamation staff scicntists or contractors. Most of the
investigations are donc by the staff of Reclamation's Technical Scrvice Center (TSC)
located in Denver.  The function of the Technical Service Center (formerly know as the
Enginecring and Research Center) is to perform technical studics on a cost- reimbursable
basis. Funding from Reclamation's Research budget makes up a relatively small part of
the TSC's overall budget. However, it is considered extremely important to Reclamation's
mission, as it provides in many cases the “secd” money for our agency to be on the
“Cutting edge” of new technology related to the applied aspects of waler resources
development and management. A defined portion of cach year's research budget is
directed to cach of the Regions in order to promote the development of “Grass roots” needs.
This process allows funding of some very local programs which may have less

Reclamation-wide application than is required of the bulk of the research funded projects.

This concept of administering and carrying out our applied research investigative program
was inslituted less than three years ago. The agency and other users of the research
products are just now beginning to sce the rewards from such a neatly organized program.
One of the most substantial improvements we have seen resulling from these changes in
administering and managing the program, is the direct involvement from our Regional and
Area Offices.

An example of one of the major rewards of the new concept came recently. One of our
research investigations involves cvaluating the efficiency of a fish screen and continuous
fish salvage operation that is located just before large pumps take water from the
Sacramento-San Joaquin Delta in California. Water from the system is pumped to irrigate
the ficlds of Central California. Fish must be salvaged successfully before they mighl‘

— 180 —




U.S.-Japan Workshop on Watershed Management, March 8, 1999 PWRI

othenwise get into the giant pumps.  Our applied research has been recognized by many as
very sound and valuable to protecting, and perhaps saving, many native fish species. The
politics of water projccts in California has been such that the Federal-State consortium of
agencics has committed billions of US dollars to find solutions to environmental problems.
Onc of which is to find a solution to updating the aforementioned fish salvage/protection
facility. Based upon the reputation of our research we were recently sclected to carry out
the endecavor of performing the engineering and environmental studies necessary, and to
construct testing facilities that can be used as working models to formulate final design to
replace the existing facility. This will involve well over 100 million US dollars to build
and evaluate these test facilities. They will be constructed in parallel to the existing
structurcs.  Rescarch biologists - and engineers will work side-by-side in carrying out this
activity to a quick completion with reccommendations. This exemplilies how we envision
our research program to work. It is applied and mecant to eventually contribute to better

management of water resources in the Western United States.

In the forthcoming prescntations you will learn more specifically about some of the
activities being done in the threec Theme Areas of Bureau of Reclamation research.
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Watershed Management Rescarch in Japan
-Water Resources for Urban Areas-

Tetsuya Kusuda
Department of Urban and Environmental Engineering
Graduate School, Kyushu University
Fukuoka, Japan

1. Objectives of watershed management

The circulation of water on the earth consists of the natural circulation with
cvaporation, rainfall and snowfall, and runoft from rivers and aquifer, and arlificial
circulations with water use, water and wastewalter treatments, and discharge. Water
circulation in watersheds has been affected since the wilderness was cultivated. Covering
the land surface increases the runoff rate of rainfall, shoriens its duration time, causes
loods, dries up aquifer, and dcgrades ccosystems and landscape. Furthermore, the
concentration of population into the urban area brings a shortage of water. Human activitics
bring chemicals, fertilizers, and pathogenic organisms to the aquatic environment and
influence our living environment and the ccosystem.

In order to reduce these influences, the watershed management on water resources
distribution, water use, water circulation, water qualily, and so on, becomes nccessary. The
watershed management, based on the concept of establishing a society with low pollutant
loading to the environment, is defined as "to accomplish flood control, water use, and the
protection of the ecosystem and our living cnvironment with less pollutant loading to the
environment, less consumption of natural resources, less risk and the minimum cost under
the more social fairness, and to maintain them forever.” That is, it is maximizing the total
benefit on them by combining the natural water circulation and several artificial water
circulations. To carry out the watershed management, the improvement of water
supply-use-treatment systems and the development of the regional planning technology

with less pollutant loading and the treatment technic are inevitable.

2. Subjects to be solved on watershed management

River water has been distributed to the rice paddies for more than onc thousand
years and flood control has been the major target after World War II in the river
administration in Japan. Due to a long history of the administration, even now flood control
and irrigation are prioritized, so that the water resources distribution has been biased

against the present social needs. The water rights are economic goods in USA, but not in
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Japan. Water is administcred by seven ministrics in Japan, based on so called 'vertically
divided administration,' which can exist in any country. On the other hand, no ministry
administers water quantity in the aquifer. Even in the coming reform of the government
organization in 2001, there is no change for this situation.

Each administration sector relating to watershed management has its own
problems. The agriculture scctor has begun to recognize environmental functions of forest
and rice paddics and the nccessity of taking countermeasures for nutricnt relcase from
tarmland. The current forest administration and agricultural policy based on profits and
saving labor, respectively make water quality deteriorate. The targets of the current river
flow administration are, at first, tlow rate control and secondly water use and environment
protection. Sediment transport is out of target, so that the flux control of water and
sediments is not applicable to get ecosysiem protection. Some local governments
introducing raw water from outside of the watershed like Tokyo and Fukuoka have already
started to reuse treated wastewater for flushing toilet and industrial use, but the amount of
reuse walter is still less. Some technologics for recuse are still to be improved. Desalination
to supplcment a shortage of drinking water will soon be in Fukuoka. This process is high in
carbon dioxide production and causcs global warming. Administration of water qualily for
waler works is not strict in Japan, so some intakes for water works are located downstream
of the discharging points of trcated wastewater. Thercfore, advanced trcatment in water
works becomes important for the reduction of health risk. CSO and SSO have started in
Japan for water quality protection but they take time to be completed. Although health risk
control is of importance, Japanese pcople believe that “a human life is heavicr than the
globe,” therclore the risk control has not been debated thoroughly. This belief makes the
distribution of the budget unreasonable. Subjects in thc near fulure would be

countermeasures for the reduction of population and depopulalization in rural arcas.

3. Present sifuation and subjects on watershed management research

The watershed management research is composed of two parts; the concept and
the study of cach element. The concept has almost reached the goal. The watershed
management rescarch as an integrated science is 1o be interdisciplinary. The integration of
the watershed management measures delays because methodologies to integrate them and
to obtain an oplimum solution are undeveloped and the data obtained are insufficient in
addition to the problems resulting from the administration.

Each element of the study is also in progress. Hydrology: The processes of rainfall
and runoff, water balance in watersheds, and walter quality in the natural environment are
investigated. Water resources: Integrated operation of reservoirs, support systcms for

decision making on water resources distribution, and hydraulics of groundwater are
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discussed. Agricultural engincering: Making a simulation model with a layered structure
which enables watershed management on the country side, is exccuted in terms of digitized
information of regional characteristics. This model consists of three parts; a subsystem for
scenario analysis which enables calculation on pollutant loading and discharging rates,
the data base, and the input-output part. Countermeasures on diffuse source pollution
with high efficiency have not been developed yet. River engincering: New methods to
maintain ecosystems have been developed in a combination of hydraulics and ecology.
Extending the target region and collaborating with other research fields on biology, are
necessary to establish successive ecosystems from upstream to downstream and to
maintain water quality. Urban engincering: Research work on water circulation in urban
areas is active for solving water shortage. A system on it with GIS has been developed to
obtain an optimum solution in association with LCE and minimum cost, and in terms of
technologies such as saving water at home, reuse of rainfall, reuse of cascade-like water at
home, wastewater reuse in regions, conversion of water uses, and groundwater use. BMP
and CSO research to reduce pollutant loading into receiving waters is inactive at this
moment. The catchment area is not separated from farmland and urban areas, so that the
research on disinfection technologies is done actively in order to meet the standards on
pathogenic organisms and carcinogens, and in order to reduce viruses and EDs. In Japan,
there is a water source for water works which contains 40% of treated wastewater at.
highest, therefore we have consider the safety of drinking water, to develop technologics
on advanced wastewater treatment and disinfection and to establish risk management.
Research on safety from chemicals is in a similar situation. Technologics to analyze water
circulation arc in progress in terms of GIS and other softwarec such as IUSR, SWMM,
USGS, WASSP, and CAREDAS, but there is few original software made in Japan for this
purpose. Dual mode communication systems for decision making with participation of
residents has also been investigated.

As mentioned above, the watershed management nceds measures o integrate each
clement, cxtension of its framework, and cxccution for further development. The
management should include the consideration for social fairness and for participation of

residents.
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Reclamation Facilities in the Western United States

James F. LaBounty, Ph.D.
Ecological Research and Investigations
P.O. Box 25007
Denver, CO 80225-0007 USA
(303) 445-2201
(303) 445-6328 (fax)

E-mail: jlabounty@do.usbr.gov

Keywords: Applicd Research, Water Resources Management, Reservoirs, Rivers, Ecology,
Environment, Water Quality, Biology, Environmental Impacts, Invasive Species, Water

Supply

The Environmental Resources Research and Investigation Program conducts applied
rescarch and reaches into all Regions and Area offices of the Bureau of Reclamation.
There are three major emphasis arcas to the overall program. They are Fisherics
Applications Research and Investigations; Aquatic, Reservoir, and Wetland Ecology; and
Invasive Species. While there are numerous investigations that are ecological in nature
and deal with terrestrial and riparian issucs, these are generally more focused on a
particular issuc or species of concern. Time in this presentation does not allow
claboration further of this particular subject. However, I will answer questions or provide

contacts with Reclamation investigators who are working on terrestrial and riparian issues.

Fisheries Applications Research and Investigations include fishery biologists and engincers
in nearly every case. Generally, the mission is to take a careful research look at a
particular éngineering feature to learn its impact on the fishery of concern. This may
include a simple diversion structure from a river to a large main canal; structures that were
constructed to help protect a particular fishery; or a high dam that can be improved by
including a new structure to improve a fishery in the river below. The success of this
program is due to the fact that engincers and biologists work closely together to find
answers to the critical questions prior to decisions on how to manage and operate water
systems.

One prime example of this program is at Reclamation's Red Bluff diversion facility on the
upper Sacramento River in northern California. The Sacramento River is home to four
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scparate strains (or what may be defined by some as sub-species) of anadromous salmon.
Thesc strains are scparated by the scason of the year during which they migrate up the
Sacramento River by way of the San Francisco Bay. A diversion structure at Red Bluff
diverts irrigation water from Spring through Fall, and has contributed to the population
reductions of some strains of salmon.  An cvaluation of this facility was made by a team
of engineers and biologists. The result was authorization to construct a resecarch pumping
facility, which includes helical and Archimedes pumps that are “fish friendly” and cause no
physical damage to the fish. Intensive research was part of this authorization. For over
the past two ycars, these pumps have operated, with the resultant finding that the diversion
facility does not need to be used for the entire irrigation season. Instead, the river can be
allowed to run free through the structure and the pumps can do the job of delivering
irrigation water, as the structure safely diverts native fish back to the river to continue their
migration. This facility is relatively small but successful. It has proven the point that it
will work. Application of this technology is now occurring at other placcs in the western
United States.

Aquatic, Reservoir, and Wetland Ecology is another broad area with numerous projeclts.
Included are investigations of the water qualily in areas impacted by acid mine drainage;
constructing wetland facilitics both in conjunction with wastewater treatment facilitics and
in arcas that neced habitat enhancement; and limnological investigations of reservoirs and
reservoir systems in order to improve water quality aspects for drinking water, recreation,

hydroelectric power and irrigation aspects.  The following is provided as an example.

Lake Mead, located behind Hoover Dam, is the largest reservoir in the United States by
some measures. It serves the needs of over 22 million downstream users, including the
major cities of Los Angeles, Phoenix, Tucson and Las Vegas. It supplies irrigation water,
produces hydroclectric power, provides for substantial recreation, is a good reservoir

fishery, and serves as a direct drinking water supply.

Las Vegas, Nevada, a community of over 1.4 million people, is the only major city that
pumps its domestic water dircctly from Lake Mead. At the same time, only four miles
upstream (or up reservoir in the same basin), all of the treated wastewater, all of the flood
flows, and all of the shallow groundwater drainage from the watershed that includes Las
Vegas enters the lake.  All of the expected water quality problems that are known from
other urban areas in the world may be scen here. In addition, there are some unique
problems that are found associated with this runoff. These include presence of

ammonium perchlorate (residual from rocket fuel production that is suspected to cause
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kidney dyslunction), extreme amounts of salts from the shallow groundwater, high
concentrations of fccal coliforms, incidence of pathogen pollution (cryptosporidiosis), and
potential endocrine disruption chemicals (e.g. cstrogen compounds, soluble pesticides).

Investigation of the dynamics of the Lake Mead basin show that the drainage from the
basin forms a plumc that extends past the facility that pumps the domestic water. The
plume is found directly above the thermocline, which naturally sinks as the season progress
to winter:  Therefore at times it is physically located within the reservoir clevations of the
pumping intake. The research performed is leading to high level discussion groups that
will result in major actions to protect the drinking water source for Las Vegas. We are
looking forward to the cooperative program with Japancse rescarchers in learning about
experiences that can help this and other similar situations which we are facing in the

western United States.

The third major arca of research and investigations is Invasive Species.  As humans travel
more around the carth, a greater number of animal and plant specics arc being transported
between continents Many of these specics are undesirable, and have great economic
impact and consequences with regard to the proper management of water resources.  An
cxample is the weed species of macrophytes that clog canals and slow or impede delivery
of irrigation water. Finding cnvironmentally safe and effective methods of keeping the
canals opcn and controlling these fast growing weeds has been and continues to be a great

challenge.

Introductions of plants that invade and totally take over wetland areas of North America are
particularly problematic. It is generally truc that when a non native plant is introduced
and {lourishes, ils natural enemics arc not also introduced. An example is one of the
invaders from Europe called purple loosestrife (Lythrum salicaria), which becomes a
monoculture with no value to wildlife cither as food or habitat. Our recent research is
very encouraging in that we have applicd biological control in the form of small species
specific insects that control purple loosestrife. These insccts naturally regulate loosestrife in
its native land and it looks like they can be used to control this invasive plant in the North

America in the future.

Another example of an introduced animal is the zebra mussel (Dreissena polymorpha),
which is native to castern Europe. It was introduced via ballast water into the Great Lakes.
Millions of dollars have been spent to find ways to control this invader. Among its other

negative aspects, it quickly builds up layers which will clog pipes and other associated
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structures related to water systems.  This species is just beginning to appear in the western
United States.  Research is both monitoring for its appcarance and developing methods for

controlling this specics.

This presentation is merely a glance at the myriad of applicd environmental resecarch and
investigations being performed by the Burcau of Reclamation and its cooperating agencies.
Our research program is designed to answer questions that will lcad to improvement of the
way wc¢ manage water resources for ecological features, yet keeping in mind the authorized

intcntion of cach of our specific facilitics.
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Reservoir Operation Mcthods for Sustaining
Water Quality and Ecosystems

Tracy Vermeyen and Dr. Robert George
U.S. Burcau of Reclamation
P.O. Box 25007, D-8560
Denver, CO 80225-0007 USA
(303) 445-2154 voice, (303) 445-6324 (fax)
E-mail: tvermeyen@do.usbr.gov

Keywords: Water quality, Water resources management, Reservoir operations, Regulated
rivers, Ecosystems, Instrcam flows, Glen Canyon Dam, Sclective withdrawal, Fish and

wildlife resources

Introduction - As outlined in Reclamation's 1997 Strategic Plan, we have developed an
increased cmphasis on improved management and protcction of water resources which is
reflective of changing socictal values and needs, greater environmental knowledge, and the
natural evolution from a resource development focus. As a result, Reclamation projects
are being planncd, designed, constructed, and operated to preserve and enhance
environmental resources while still meeting our client's water and power supply needs.
Reclamation is concerned with reducing the water quality impacts of water resource
development. These impacts, on a site-specific basis, include increased salinity,
temperature, scdiment, toxic substances, low dissolved oxygen, and gas supersaturation
which in some cases contribute to fish and wildlife habitat degradation. It should be noted

that the actions of other entitics may affect Reclamation’s ability to deliver a quality water

supply.

Reclamation projects and management strategics strive for the appropriate balancing of all
uses, including meeting water quality objectives, providing for instrcam tlow nceds, and

conserving and enhancing fish and wildlife habitat and resources.

Water Quality - The quality of surface and ground water is critical to the economic and
environmental health of the U.S. and must bc protected. Our goals arc to manage
resourcces to protect and provide for safe and reliable water supplics of adequate quality for
agricultural, domestic, municipal, industrial, and non-project uses--such as fish, wildlife,

and recreational purposes.  Strategies we arc employing (o attain our goals are as follows:
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® Decvelop and implement policies and procedures to better integrate surface and ground
water qualily objectives and standards into Reclamation's planning and management
activitics.

® Decvelop operational and structural modifications to improve the quality of water
rcleased from Reclamation reservoirs.

® Improve water quality modcling of our watersheds, reservoirs, and river systems.

Instream Flows - Instrcam flows are integral to mceting water quality, fish and wildlile,
and recreational objectives.  Our goal is to operate Reclamation reservoirs to meet
instrcam flow nceds consistent with the project purposes.  Strategies we are applying to

attain our goals arc as follows:

® Conduct dctailed operational studics to identify tlexibility in reservoir operations that
would improve instrcam {lows and modily operations where appropriate.

® Conduct rescarch on cost-cffective measures that could be implemented at
Reclamation facilities to enhance the quality of instream flows.

@ Opcrate Reclamation projects in coordination with other projects and agencics to meet

instream flow objeclives.

Fish and Wildlife Resources - Responsible stewardship of natural resources includes
conservation and enhancement of fish and wildlife resources in conjunction with the
development and management of water and land resources.  Our goal is to develop and
manage Reclamation projects to conserve and, where appropriate, 1o enhance fish and
wildlife habitat and populations. Strategics we are applying to reach our goal are as

follows:

® Include the valuc of fish and wildlife habitat and related resources in Reclamation's
resource management and project operating plans.

® Complete and implement all fish and wildlife mitigation plans for Reclamation
projects.

@® Pursuc innovative and cost-effective approaches to enhancing fish and wildlife habitat
on Reclamation projects.

® Pursuc, in cooperation with Federal, State, and other interests, the objectives and
regulatory requirecments of the Endangered Species Act, Migratory Bird Act, Fish and
Wildlite Coordination Act, and other pertinent acts as they relate to Reclamation

projects.
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Case Study: Glen Canyon Dam - Glen Canyon Dam, which is located on the Colorado
River above onc of the most scenic places on carth, the Grand Canyon. Glen Canyon
Dam was constructed by Reclamation in the carly 1960's. The cight turbincs generate
approximately 6.7 billion kilowatt-hours of encrgy a year, worth $128 million. The problem
was that impacts on the downstrcam cnvironment (in the Grand Canyon) from constructing
and operating this facility were not fully considered when planning the project.  Changes
in water temperature, sediment movement, beach crosion and habitat modification were not
cvaluated.  Since operation of the dam these and other factors, such as the habitat of the
cndangered humpback chub, have dcteriorated and invasion of exotic specics occurred.
This affected not only fish and wildlife, but also thc recreation industry-- primarily

whitewater rafting.

In the carly 1980's, scicntists began studying the environmental impacts of Glen Canyon
Dam. Reclamation completed an Environmental Impact Statement that proposed
innovative methods to operate the dam and provide water conscrvation, gencrate power,
and reduce impacts to the ccosystem. In March 1996, Interior Sccretary Babbitt initiated
an cxperimental flood from Glen Canyon Dam which attempted to simulate the natural
spring flooding that occurred prior to the dam's closure. This was the first time a
Reclamation dam was operated to study methods for environmental enhancement.  The
7-day simulated spring tlood had a number of positive environmental impacts on the Grand
Canyon. The experiment was successful in restoring some of the natural Grand Canyon
cnvironment by rcjuvenating natural sand beaches along the river, endangered fish

spawning habitat, and scouring arcas which were overrun with non-native, invasive plants.

Overall, the experiment provided Reclamation with a unique opportunity to test our ability
to opcratec Glen Canyon Dam for environmental purposes. Ecologists now believe that
controlled floods can be uscd for ccosystem management.  Our work in the Grand Canyon
ccosystem has scrved as a lcading example for other Federal projects involving
environmental restoration.  In addition, a multi-level intake structure is being designed to
provide sclective withdrawal capability at Glen Canyon Dam. These modifications will
allow managers to meel temperature objectives in the Colorado River below Glen Canyon
Dam in an cffort to create more habilat for the endangered humpback chub and other

warmwater specics.

This abstract provides a briel overview of Reclamation’s direction related to enhancing
waler quality and ecosystems impacted by reservoirs. In the future, Reclamation will

conlinue to address water management challenges which develop at our projects.  We look
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forward to working with our colleagucs in Japan to develop solutions to water quality
concerns associated with reservoirs and regulated river systems.
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DECISION SUPPORT FOR WATERSHED AND RIVER SYSTEMS
MANAGEMENT

By Terrance J. Fulp, Operations Research Analyst, U.S. Burcau of Reclamation,
Lower Colorado Region, Boulder, CO; and Donald K. Frevert, Hydraulic Engineer,
U.S. Burecau of Reclamation, Denver Technical Services Center, Denver, CO

Extended Abstract

The demands placed on water resource systems in the United States have increased greatly
over the past few decades. Mecting flood control requirements, providing water for
agricultural and municipal use, and producing hydropower, while still vitally important, are
no longer the only objectives to be considered in operational and planning decision making.
Concerns for recreation and the environment, including providing habitat for endangered
and other aqualic and riparian species, have come to the forefront. Waler quality
(particularly with regard to salinity, temperature, dissolved oxygen, and toxic compounds)

is also a major concern.

In order to address these issues, water managers nced the ability to predict the outcomes of
a wide range of water management actions with variable hydrologic conditions. Necessary
predictions range from long- term simulations of the opcration of complete water resources
systems under modified management strategies to short-term simulations of smaller spatial
scales involving forecasts of inflow and demand to predict the impacts of specific
operational actions. The entire hydrologic and water management processes must be
represented by both models and data. The variables of interest include those associated
with the physical processes (such as flows and concentrations, channel morphology, and
sedimentation), but also, those associated with the decision processes (such as the
priorities of water rights, transfers, and negotiated agrecments). Furthermore, all of this
information must be presented to the human decision maker in an intuitive format and in a

timely manner.

A data-centered decision support system (DSS) is being researched and developed by the
U.S. Burcau of Reclamation (USBR) and the U.S. Geological Survey (USGS) that utilizes
relational database and advanced modeling technologics to integrate water, power, and
weather data, both historical and forecasted. The system facilitates the postulation, testing,
and analysis of alternative operational and planning scenarios with respect to competing

objectives and provides a practical tool to ensure the most efficient and responsible use of
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basin resources. The system is being developed using generic tools yet is easily customized
to meet site-specific needs. Current applications include the Colorado, Yakima, and Rio

Grandc River basins.

The major components of the system developed and implemented to date include the
Hydrologic Data Basc (HDB), the RiverWare reservoir and river system modcling

cnvironment, and the Modular Modeling System (MMS) environment.

The Hydrologic Data Base (HDB) has becn designed for the storage of hydrologic time
scries data, attribute data, statistical information, and other types of data pertinent to water
management activitics. It was initially implemented using the Ingres Relational Database
Management System (RDBMS), but has recently been ported to the Oracle RDBMS. The
design includes a significant number of "mectadata” tables for oplimal storage and retrieval
ol data, and for the management of applications which use the data. The design also
features a number of constraints to maintain data integrity. Currently, over 100 data types
(such as avcrage strcamflow, power generation, maximum {cmperature, snow waler
cquivalent, total dissolved solids) have been defined in HDB. Siles are categorized into
object types (i.c. reservoir, powerplant, strecamflow gage, ctc.). Modeled (forccasted) time
scries data is also stored in tables scparatc from the historical data. Clearly, not all
forecasted data belongs in the database for long term storage; however, when significant
forccasts of the state variables are obtained (such as an official operational forccast), these
results are formalized by placing them in HDB for further reference. This ensures a
consistent view of the projected state of the system throughout the organization and to the

public.

The USGS Modular Modeling System (MMS) is an integrated modeling environment that
can be used to simulate a variely of water, cnergy, and bio-geochemical processes. To date,
the primary use of MMS has been for the development and analysis of physically-based,
precipitation-runoff models (PRMS) for the watersheds of interest. The PRMS component
of MMS provides Geographic Information Systems (GIS) tools that can be used describe
and analyze the spatial distribution of the hydrologic paramecters needed for the runoff
prediction. Various physical processes are available and users can develop their own

modules as needed.

RiverWare is a gencric river basin modeling cnvironment that can be used for both
operations and planning. RiverWare provides point-and-click model building, user

selection of engincering methodologics to customize the behavior of the modeling objects,
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and alternative solution algorithms to solve the resulting network (simulation, simulation
with user-specified policies, and optimization/goal programming). Time sicp size ranges
from hourly to yearly, with no limit on the duration of a model run. RiverWare has been
developed at the University of Colorado’s Center for Advanced Decision Support for Water
and Environmental Systems under the dircction and funding of USBR and the Tennessce
Vallcy Authority (TVA). Both USBR and TVA use RiverWare for opcrational and
planning applications. RiverWare is also available to others via a licensing agreement

through the University of Colorado.

By developing appropriate Data Management Interfaces (DMl's) to HDB, additional tools
arc being integrated into the DSS as nceded. Many of these tools arc “ofi-the-shelf”
providing additional functionality with cssentially no development cost. For example,
query/display and statistical packages have been integrated to facilitate quality control and
analysis of dala.

In this presentation, we focus on the application of the DSS to the Colorado River, which
drains approximatcly 647,500 square km in the western United States.  USBR operates ten
major dams on the waiershed with storage capacity of 7.40 x 10' m® and generating
capacity of 4000 MW. Inflows to the system vary from 0.617 to 3.08 x 10'® m® annually
and consumptive use exceeds 1.54 x 10'° m® per year. In addition to the alorementioned
issues, management of Colorado River resources is further complicated by 75 years of
negotiated agreements, international treaties, court decrees, and congressional legislation.
The DSS supports a hicrarchy of decisions on the Colorado, including long-term policy and

planning, mid-term operational planning, and shori-term operational forecasting.
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Mission For a

As the American West was settled. one thing quickly
became evident: rainfall didn't ulways come at the right
time, the right place. or in the amounts needed for home-
steaders to thrive and prosper.

In 1902. the Bureau of Reclamation wus created 1o help
alleviate this problem by storing water for later use und
moving it to the urid lands where it was needed. After
constructing more than 600 dams and reservoirs, includ-
ing such national treasures as Hoover and Grand Coulee
dams, Reclamation’s initial mission has been accoms-
plished. Toduy. we are the lurgest water wholesaler in the
country. bringing this precious resource to more than 31
million people und irrigating 10 million acres of land.
Reclamation also is the nation’s second lurgest producer
of hydroclectric power und the fitth lurgest electric utility,
Our 58 powerplants annuully generate more than 40 bil-
lion Kilowatt-hours of electricity. providing nearly u bil-
lion dollars in power revenues and serving six million
homes.
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But the needs of the West have chunged dramatically since
the early 1900°s. Demands on Western water have grown
cxponentially in the past 100 years. Residential, industri-
al, agricultural, recreational, hydropower, and environ-
mental needs all compete for this finite resource.

This change in the realities of Western water means that
Reclumation’s busic mission has hud (0 evolve, Few if
any new federally funded dams are likely to be built in the ¢
United States becuuse of high financial costs and environ-
mental impacts. We are now more engaged in managing

scarce water resources in the most efficient way possible.

Our cvolving mission places greater emphuasis on water
conservation, recycling, and reuse: developing partner-
ships with our customers, states, and tribes: finding ways
to bring competing interests together to address every-
onc’s needs: transferring title and operation of some facili-
ties to local beneficiaries who might more efficiently
operate them: and achieving a higher level of fiscul
responsibility to the taxpayer.

All these changes have one goul — to meet the increasing
water demunds of the West while protecting the environ-
ment und the public's investment,
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, Supply is finite. Demand is growing,
A So conservation becomes essential,
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Western water today,

Unless the West can develop and R baetie PRI
maintain highly cfficient water use ; S 1o
practices, it will be difficult to provide

the water nceded to sustain its ccosys-
tems while maintaining a prosperous
growing economy. For these reasons.,
water conservation is one of
Reclamation’s top prioritics.
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The Burcau of Reclamation has under-
tuken u serics of conservation initia-
tives designed to streteh water supplics
to meet additional needs. We believe
that with the help of water users
throughout the West, conservation can
help to meet much of the increasing
demand for water,
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Recycling and Reuse

In the past few decades, Americans have learned to recycle
and reuse everything from beverage containers to newspa-
pers to uutomobile tires. Now we are learning how to
recycle wuter.

Technology is emerging which is making water reuse
Co increusingly efficient — and Reclamation is on the cutting
edge. Typically. the process involves treating previously
used water for reuse as cooling water for powerplants, irri-
gation water for crops, and replenishing groundwater
supplies,

In recent years we have increased our investment in recy-
cling. allocating more than $80 million for water reclama-
tion and reuse. This part of our mission will continue to
expand,

Most of our recycling projects are in Culifornia. such as
the water reclamation projects in Sun Diego and San Jose.
We are supporting similar efforts in Los Angeles. includ-
ing the West Basin and East Valley reclamation projects.
These programs will help Los Angeles meet its water sup-
ply needs while casing demands on the Mono Lake Basin,
a Southern California watershed of spectacular scenic and
natural values,

to this San Diego Water Reclamation Plant

Conservation Guidelines for
Water Use

Nearly 140.000 farmers and ranchers, as well as hundreds
of residential communities throughout the 17 Western
states, receive water from Reclamation. Encouraging effi-
cient water use is one of Reclamation's priority programs.
Reclamation actively encourages innovation in water
resources management and supports technical assistance
to districts and water users in planning, demonstrating,
and implementing water efficiency measures.

In partnership with others, Reclamation provides technical
assistance in developing and implementing water conser-
vation plans, financial assistance through cooperative
agreements, support for installing cost-effective water
saving and water measurement equipment. applied
rescarch on innovative water saving technologies. and
Agrimet partnerships to assist farmers with irrigation
wuter management.

Reclamation assistance programs support and complement
state and local agency water conservation efforts,
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FARMING AND IRRIGATION

The Bureau of Reclamation is so named because our
founding mission was to reclaim the lunds of the urid West
through irrigation so that farms and ranches could support
increasing Western settlement. This mission continues to
be o mainstay of our programs.

The variety and amounts of toods raised with water from
Reclamation’s projects is astounding. These crops vield a
cornucopia as rich us any in world history, providing more
than one-third of the nation’s fruits. nuts, and vegetables.
In California alone, farmers raise avocudos, artichokes.
berrics, tomatoes, almonds. walnuts, olives. oranges.
arapes, and rice. to nwme & few.

Syl
! "“\gé%éé
W Koy ;,%w

Each of the 17 Western states served by Reclamation
makes its special contribution to the nation’s agricultural
wealth: Arizona provides oranges and pecans. Colorado
peaches and cherries, Iduaho its fumous potatoes.

Washington State its world-renowned apples. Texas wheat .7

and soybeans, Nebraska corn. Montana small grains.
Wyoming sugar beets, Utah corn and soybeans. New
Mexico squash and melons, the grains and corn of North
and South Dukota, Oklahoma cotton und wheat, Oregon
orchards, Nevada melons and alfalfa, Kansas grains, and
other crops in cach of these stutes.

The farmers and ranchers who receive Reclamation project
water have met the goal of providing food for the West,
Indeed. they produce u reliuble breadbusket and salad gar-
den for all of America and much of the world.
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The harnessing of rivers inevitably affects the environ- One of the many ways Reclamation promotes the environ-
ment. When Reclamation was founded by Theodore mental health of the West is by providing challenge arants.
Roosevelt, America’s first great conservationist President, ‘ ~ such as the 20 or so we provide in partnership with the

the way dams chunge river systems and their wildlife was Nutional Fish and Wildlife Foundation each vear. Many of

not well understood. Today. after decades of study, we
know a great deul more about these impucts.

these grants involve the Bring Back the Natives program.
an initiative that restores native fish species and their habi-

) tat and encourages good land management.
With that knowledge comes a responsibility and trust,

to thousands of species. millions of trees. majestic once thought cxtjnct. is making su.ch a corjucbuck that it
mountains, plains, was recently designated Colorado’s state fish. The program
sanyons, and deserts .:llso hus ht:lpcd .
unlike any other in Increase Nevada's
the world. state fish. the
Lahontan cutthroat
trout,

t
|
|
The river systems in which our projects operate are home { In the Rockies. for example. the greenback cutthroat trout,
i i
|
|
|
H

Preserving wetlunds,
enhancing instream
flows. conserving
and enhancing fish
and wildlife habitat,
controlling water
salinity and sources
of pollution. and
preventing ground
water contamination
all are vital environ-
mental concerns
Reclamation is

Bringing water and
ceonomic develop-
ment to the arid West
is important, but pre-
serving the West's
biodiversity is ulso
o erucial, With appli-
sS4 cation of sound sci-
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The Riverine Environmemnt

Reclumation — along with state and other federal agen-

interests, power users, environmentalists, recreation indus-

cies — has devoted substantial time and energy towards try representatives, as well as private citizens,
learning how to reduce our impact on the environment of !
Western rivers, ’ It was determined that changing water tlows were croding

’

In 1963, for example. Reclamation completed Glen
Canyon Dam on the Colorado River. 15 miles upstream
from the Grand Canyon. Over time conceern grew that the
highly variable water releases from the dam were disturb-
ing the natural riverine environment on the Colorado
River through the Grand Canyon.

TR
N
st e

At the direction of
the Secretary of the
Interior, Reclamation
in 1989 unclertook
the most extensive
scientific study cver
conducted on the
effects of a dam on a
river system,
Thousands of people
participated, con-
tributing more than
33.000 comments on
a draft Environ-
mental Tmpact
Stutement. This
study was produced
with the cooperution
of scientists {rom
federal, state and
Native American

sandbars. interrupting the flow of back waters and the

g k wfﬁwa 2% |
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Man-made flovd from Glen Canyon Dam to help restore Graid Canyon and riverine environment

REAGE Phor.bi pmarmreet]

deposit of nutrients, causing return channels to become
overgrown with vegetation, changing water temperatures,
and harming endangered fish species. In the final
Environmental Impact Statement. Reclamation in carly
1995 recommended that permanent changes be made in
the operation of Glen Canyon Dum to address adverse

effects on the
Colorado River and
Grand Cunyon.
Those recommendi-
tions called for the
first ever man-made
llood of i river sys-
tem for environmen-
tal purposes. In
Murch 1996, 45.000
cubic feet per sce-
ond of water was
released from Glen
Canyon Dam. creat-
ing floodwuters
which had signifi-
cant restorative
effects on the
Colorado River and
the Grand Canyon,
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Wetlands Preservation

Wetlands are extremely valuable to the environmental bal-
ance of the United Stutes. Marshlands. bogs. and bayous
are home to some of the most diverse wildlife in North
America, particulurly among birds and amphibians, In '
addition, wetlands have an impox‘tunt role to play in filling
aroundwater and
aquifer needs in

. research, environmental education. and recreationul
opportunitics throughout the basin.

Cottonwood Drain in central Wyoming is unother
instance of state and local officials working with
AT iy e Reclumation to
. £ : . X s b . sustain wetlands
the Wcsl”. ACUNgG A8 BEGAREh: ,» il Ui s e e e . and their wildlife
natural filters to VA e ‘~w sy, | — LT - ,*‘, . habitat
maintain water NGNS ok %W %""’” .:W"' Sl """f‘ e iy IR
quality und in sus- o iy * ! i i '° : »" sy V."‘m e e R
taining entire
CCONYSICNIS,

Bl
i,

With local water
‘ district authorities
M&.me SO and the Wyoming
Gume and Fish
Depurtment.
Reclamation led
project 1o prevent u
stream channel
from eroding and
draining away wet-
lands precious to a
region which
receives only three
to five inches of
rainfall annually,
By building strue-
tures to deercuse the channel gradient and reduce flow
velocity. upstream wetlands have emerged. providing a
habitat for migratory and resident wildlife,

For example,
Reclamation is
working in Texus
with state, local,
and university
partners to restore
the Rincon Bu_\'ou.
a unique and com-
plex delta of wet-
lands providing
critical habitat for
numerous plants
and animals,

The 6.000 square-mile watershed is home to more than
200 species of birds. 90 types of reptiles and amphibians.
and nearly 50 species of mammals. The objective of the
partnership is to promote sensible, long-range planning
and management of the ecosystem. including providing

Reclamation is engaged in other wetland restoration,
preservation, and creation throughout the West,




— 102 —

Protecting the West’s
Endangered Species

From the salmon of the
Pucific Northwest to the
endangered speeics of the
Colorado River, numerous
native fish species in the
West are fucing conditions
which threaten their exis-
tence, Reclamation has
undertaken a wide variety of
programs with the goal of
protecting and preserving the
West's fish and wildlife.

The most well-known endan-
gered fish in the West is the sulmon. Today. many once
plentiful salmon runs arc dangerously depleted and facing
extinetion. Among the many reasons belicved to con-
tribute to this decline are more than 100 yveurs of overfish-
ing. construction of dams. weuakening of native fish stocks
by hutchery fish, wnd demands on instream river water by
farmers and metropolitan populutions.

%3,
55

Reclumation is working with other federal and state agen-
cies to help reverse the decline of the sulmon by support-
ing water conservation programs to increase instream
flows in Oregon. Washington. and lduho, We also are
buying uncontracted reservoir storage 1o augment river
water flows, studying modifications of operuations to
improve instream flows, investigating new storiage poten-
tial on the Snuke River, and employing fish screens to
prevent the oss of fish through dam turbines.

£

S

Sulmon are not the only fish threatened in the West. Four
native Colorado River basin species also are endangered.

, Reclamation. with Colorado, Utah, and Wyoming. and
numerous federal agencies, water users, and environmen-
tal groups. is participating in an effort aimed at the recov-

' ery of these species. Recovery plan projects include con-
struction of fish ludders, reoperation of federal projects to
enhance instream flows. restoration of flooded bottom- :
lunds, a native fish-rearing program in Luke Mohave in ‘
the lower basin to replace senescent populations, and man-
agement of predatory. non-native fish species which
threaten the native stocks.

Reclamation ulso is developing a broader multi-species
conservation management pluan for the Lower Colorado
basin in cooperation with other federal agencies and the
region’s states,

This effort has been called a “model program™ because it
not only brings together all concerned groups to protect
threatened species, it also allows for continuing water
resource development for other purposes — a goul of all
Reclumation’s fish protection and recovery plans,

Hundreds of plant and animal species depend on the
rivers, lunds, and reservoirs Reclamation manages, We
are committed to protecting their habitat through innova-
tive water management practices and working with water
users us well as local, state, and federul agencies.
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WATER QUALITY
& PUBLIC RERLTH
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Most Americans tuke it for granted:
however, not everyone has access (o
fresh. clean wuter.

Reclamation is studying and imple-
menting many new approaches o
maintain water quality. Because 20
million people rely on the Colorado
River for their water supply. its
maintenance is essential,
Reclumation, in cooperation with
Colorado River basin states and the
Environmental Protection Agency,
designed the Colorado Water River
Quality fmprovement Program to
halt salinity increases in the river
and prevent further degradation,

Sometimes water becomes a health hazard. as it has in
three rural Texas communities along the U.S.-Mexico bor-
der. The water was so polluted that 90 percent of the pop-
ulation was infected with hepatitis A, Reclamation has
constructed pipelines to clean up many of the sewage-con-
taminated irrigation drainage ditches and is providing fur-
ther engineering and construction support to the local gov-
ermment in El Paso.

As the quality of our riverways is protected. the same
river flow which provides benefits to recreationists and
fish and wildlife cun be used tor municipal and industrial
water supply processes and then reclaimed for other eco-
nomic uscs. Thus, water quality works hand-in-hund with
our important goals of water reuse and conservition,

NATIVE AMERICAN
RESPONSIBILITIES

Reclamation supports the responsibility of the federal
government to protect the trust assets of Native
Americans and provide for natural resource development
and manugement on Indian reservations, We work in
purtnership with Indian tribes to establish technicul and
management programs. as well as facilities and infra-
structure for the health and cconomic well-being of the
tribes, Such projects include a Mobile Treatment Pilot
Plant to remove the health risks from tribal water sup-
plies and a solar-powered water treatment system on the
Navajo Nation which is exploring alternative energy
sources for clean. potable wuter, We are committed to
furthering tribal self-governance.
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REGREATI
FAGILITIES &
PROGRAMS

More than 90 million visitors cach year — a dramatic
increase from just ten years ago — enjoy 300 recreation
sites created by our projects. Among the activities avail-
able are fishing, suiling. kayaking, swimming. boating,
water skiing, and hiking. Nearly 200 of these recreation
areas are managed by non-federal entities such as state
and county parks. Many. including such world-famous
destinations as Lake Mead and Lake Powell, are managed
by other federal agencices, such as the National Park
Service.

Accessibility ramp 1o Ridgway Recreation Facilities

Reclamation is also making it casier for persons with dis-
abilitics to enjoy America's recreation areas. With federal
partners around the country, Reclamation developed a
database called the Accessibility Data Management
System that allows anyone who calls a toll-free number or
accesses the internet address to learn which of Americu’s
recreation areas are aceessible to persons with disabilities.
We are also making more of our own fucilities accessible.
Reclamation’s Dutch Charlic Recreation Area ut Ridgway
Reservoir in Colorado, for example, was numed by the
Physically-Challenged Access to the Woods organization
as the recreation arca most accessible to persons with dis-
abilities in the United States.

We also offer tours at some of the major facilities includ-
ing Grand Coulee Dam in Washington State and Hoover
Dam near Lus Vegas, which is visited by more than one
million people a year,

Reclumation has developed purtnerships with organiza-
T e tions including the Bass Anglers Sportsman’s Socicty.
T : Trout Unlimited. and Americi Outdoors to sponsor fishing
: and outdoor cvents in cooperation with local businesses
and community groups. Exumples include National River
Cleanup Week. Nutional Fishing Week, and Catch o
Special Thrill. which encourages children with disubilities i
to learn to fish, )
i i ;,2}""‘?
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Safety in the operation and maintenance of our dams is a
high Reclamation priority. In recent years, our dam safety
bucget has increased by more than 200 percent, reflecting
investments in new research and technology. We have
called on a puanel of distinguished. outside engincering
experts to assess Reclamation’s dam safety program and
recommend improvements.

These steps are

NS & SAFETY

In recent yeurs, Reclamation performed significant safety-
related construction on nine structures, including
Steinaker Dam in Utah, Meeks Cabin Dam in Wyoming,
and Ochoco Dam in Oregon. We inspect our structures
every three years, Reclamation offers all communities
downstream from Reclamation fucilities assistance in
preparing emergency evacuation plans in the unlikely
event that a structure should develop serious problems.
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important and
necessary as our
structures age.
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Because of water's p ™ ~
BRINGENG scarcity, water inter- 1) 4 Fomise

ests carcfully guard e
uuMpETlNG their precious share, E@ &he mm&ﬁ'ﬁﬂam

often leading to com-
INTERESTS petition among agri- ' Taxpavers

L , cultural interests, :
Lt I I cnvironmentalists, - oyye . T, o
e BGE “ER More than 31 million people use Reclamation water to SO
{

urban water man- - . L . ..
o . " L wrrigate crops., for drinking and bathing and cooking, for
agers, Native Americans, recreationists, and business lead- o X I . . S
. e recreation and industry. for power gencration, and for sus-
ers, These and other groups often have conflicting ideas . 5 , . )
on how 1o best u th‘W s limited water Su 1.‘ taining the West's environment. Although in recent years.
est use the West's limited water supplies. . . .
Reclamation is working to find consen nor;P ¥ compet Reclamation has reduced its workforce by more than 20
Keclams N g ' cONSCNsUs among ol- . .
ine par t:x . = ASCSUS WmMonz pe percent and its budget by more than 10 percent. we remain
- parties, . L . .
§ P dedicated to providing the American public the most
effective water resource system in the world in the most

Charged with establishing water quality standards and g ;
< * & Waler quahty X cost-efficient manner possible.

Endangered Species Act protectoins for the Sucramento
San Joaquin Delt/San Francisco Bay in Californiu,
Reclamation sat down with the many competing stake-
holders and worked out a landmark agreement. The
accord will protect this fragile estuary while providing
certainty about water supplies to agricultural and urban
water users.

Betrer service at less cost — that is what we
promise to deliver.

— 11é —

Another historic agreement in the works is our continuing
negotiation of Platte River resource issucs, Working
closely with Nebraska, Colorado. and Wyoming interests,
Reclamation is helping fucilitate discussions to reach an
agreement that will restore fish and wildlife habitat while :
meeting the cconomic needs of the region. - —_—— e = K

-

BUH? A~ KTION
Everyone is affected by water policy. These and other ' EAU OF RECLAM

agreements are proving time and again that, with innova-
tion and a lot of dedication and patience. economic and
environmental interests can coexist. There can be water
for all if' we use it wisely and if we come together to work
out agreements,
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For more information. contact one of our Reclamation
offices or cheek out our web site at www,usbr.gov

Commissioner's Office
1849 C Street, NW
Washington, DC 20240
(202) 208-4662

Denver Office
Denver Federal Center
P.O. Box 25007
Denver, CO 80225
(303) 236-7000

Pacific Northwest Regional Office
1150 North Curtis Rouad. Suite 100
Boise. ID 83706

(208) 378-5020

Mid-Pacific Regional Office
2800 Cottuge Way
Sacramento, CA 95825

(916) 978-5100

Lower Colorado Regional Office
Nevuda Highway and Purk Street
Boulder City. NV 89005

(702) 293-8419

Upper Colorado Regional Office
125 South State Street

Salt Lake City. UT 84138

(801) 524-3793

Great Plains Regional Office
P.O. Box 36900

Billings. MT 59107

(406) 247-7610
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o preserve the Lake Mobave piene pool and supment
the present population, the Burean of Reclamation
led the formation of 4 miltieagency work groug 1a
rear youny, tazotback sucken in lakeside backwaters,
Fisheries binlopists believe this will maintain o popus
lation of genetically diverse nuarbacks in the luke for
30 or miore years while sientists uneavel the reasons
fur the population’s lnck of naturl recatinnent,

- AIANAGING THE RESOURCE

s

Rud Bluff Fish Passage Program, Calitornin

"o improve protection for salman, ateelhead trout and
other anadromoun ish in the upper Socramente River,
the Burean of Reclamation

= lnscatled w $1% million dollur sereening and bypas
aysten,

= Implemented wn Endangered Species Act plan to
ralve the gates st Red Bt Divenion Dain for eighe
by of dhe yeor o ullow free upstrum und dowtisteenm
tish passage,

= Linstalling a luwsmortality reseurch pumping
facility usbng low=speed archimedies screw undd helicat
pumps lur winter diversions,

= Wil mudity e exinting fish Lidder amd is evaluate
ing thew and other actions for fongaterm inplemeniation,

Cottonwood Drain, Wyoming

Working witly the Wyoming Gane and Fish
Diepartinent amd a ocal irviguiion district, the taresn
af Reclimation conseructed 20 small gabion drop
structures along cight miiles of Channed w slow water
flows in the erovive Cottonwixad Driin, T'he s
tutes created lung, martuw ponds of thiee w five feat
devp, 2U 1 80 feet wide and 500 1 2000 feec long,
Fle new atvas i fintely acteavied Liny chis
aridl reion of Wyoming, Cattails, bullrashes, willow,
and uther riparion vegetation esablished creating swete
tandy and wildlite habitat.

Colorudo River Native Fish Reaving
Project, Arizona and Nevada

Lake Mohave, Arizotal/Nevada, is hoime to abaue 25,000
adult rzorbuck suckees, un endingered species. Thee
fisly cangier in age From $5.a% veurs ld: remarkably, theee
wret o young lil in e papulation, Fishery binlogists
view thivas i "sved” populition and believe thae if
replavement or receuitrent dises nut wegur, it will
bevame extinet by the year 2000,

Watchable Wildlife Program,
Buresu Wide

T Bueean of Reclimation, in cooperas

tion with other Federal, State and Tocad
entitien nranages over 15 million acres of luwd which
inchde over 350 reservoies and 16,000 miles of canids,
Thiese land aind water tessurces provide the opportunity
Tor the public to waicl and enioy muny different fish
and wildlile specie in the 17 western states, Viewing
oppatinities nnge Tron watching bald cagles feed on
kokanee submon in Montana ta swatching alligators und
javelim Gl wild pig) in Vexas,

Iy wonnection with a Natonal Memurandum of
Linderstnding (1990) Reclamation is participating with
uther Federal, State, local and private groups to provide
enhanced public oppottunities to view wildlife on
Pederad Ly and o actively sppore wilidhife conservas
tion tor the Ametican Public,

ﬂf&\ Partners in Flight

EM ﬂ Bureay Wide

“Uhe Busean of Reclumation is one of

nunerons Pedetal, State and non- s ':,‘,91 L
povernmental arganizations that huve combined forces Hp
to identify and coordioate privrity comservation neals
to help reverse tie decline of nevtiopical spesies of
migratory binds und their habitats, Farners in Flight
member ofganizstivne signed an ag which ealls
for all purtier entities o undertake actions o betier
undersiamd the reasons for the disappeatance of the
iigetony species snd undertake certain actions to ane-

liorate the disppearance, Wenwide, the Burean of .
Roechimation b undertaken numerous projecns 1o oA
improve inigratory species habitat that raoges from A ]7:,'15
converting farnand hack 1o native prairie grasslhands to 2 A
providing wethand resting areas for migratory species, o ’,
_ 9
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Batviy of I‘\'c(:l.\m.\\'“‘\\
he wise stewardship of
natural resources entuils
comsermtion and enbancement of fish and
wildlife resources in eonfunction with the
development and managementof . .
oo wnster and land resources,

~r
'://r wivsion of the Bureau
of Reclumation is to manige, develop,
and protect water and related
resotrces in an environmentully and
cennomically sonnd manner in the
intevest of the American public,”
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Pliantom Like Springs Endangered Fish
Refugiom, Texans

Washington amd 1daho 1o provide e pleasutes of!

Molst Soil Munagement Unit, Oklioma
lisliing 1o disablesd Chitdron,

At the Winhita National Wildlife Refuge,
Ollahoma, Reclamation and the U5, Fich &
Wildlife Service have entered into a conperative
apreement w develop up 1o 100 acres of maist
sl units tu enhance duck populations on the
refupe, Retupe muanager's speculare that a lack of
high produtivity wetlands may be a contributing
factor 1o declining, duck populations, TTie moist
woil unita can bie apetared 10 provide concentsated

Phantom Lake Springs, diwoverad in 1855, ate the
Hmie ot several unique spesien incliding two Fedollye
listed endungered fish, the Gomanche Springs Puptish
and the Pocos
Clarlnuia, iy well s
mverous candidate
inverichate spevien,

Snerantento Vudley Rice and Wetlands
Demonstration Pilot Project, Calitornin

R 1 o with the Calitornis R Carrently, s Burewu of feeding areas for migrating waweriow] and shore
Ak teoaperation with the Calioruin Rice Indusry, Reclanation concrete- birds, Forry acres of hudvitae have ulready been

oo Dcks Unlinived, Calitornia Waterfowl Awesiation,
el amd the Centeal Valley Habsitar Joins Venture n coms
ponent of the North American Warertow! Manage-
inent Pland, the Bureat ol Reclamarion Iy providing
funds Jor teseurch and demonstration projecs in the
Sacramento Vallev, The olsjective of this coopetative
tloee iy 1o demonserate the desitability of shllow
flonding harvessed ricelands wv i solution t the prohe
T of disposing of rice straw when post liamvest
Dutnbng is no longer peemitied, Supplenentil beovtios
will include additional habitat for watatfswd and other
water dependent species of wildlife,

lined ierigation canad
caprures all flows from
Muntont Lake Springs,

Alpine Wetlands Enhancement Peoject, conteuctnd,

Wyoming

Working with the Rio
Grande Fiahes Recosery N
e, Reclumasion biologive 5:
and engineers have deipied
s endangered folt refugium
chunnel which will parllel
thw irsigation canid and pros
vide o home for endangered
tish spesien, Tl spesially
desiped <hinned weilizes recis
rectend water from Phamons Lake Speings, providing
maximum quality habitat over a variety of Tlows for the
endangernd fish while ininimizing evaporation lowe w
duwintrenns watet usees,

The Alpine Wetlindy Enbancement Project is the
rewult of a Burean ol Reclansation wedand initiative,
Aseries of dikes and
cliannels were built 1o
forin seven shallow
ponds with a toral sur-
fave area of 1S acren
und includes i wildlife
viewiny, atea along,
Highway 8%, This pro.
ject will provide a pers
manent wetland atva for
Migrating wateefiwd,
"Flis project was niade
possible through o
cuoperative partiershigy
wnony the Burean of Reclamation, U.S, Fish &
Wildlife Service, U8, Furent Sewvice, and Teton
County Natural Resouzee Districe,

Islund Stabllization ut Audubon Lake,
North Dakotu

To reduce sliorcline erovion
ut Audubon Lihe, conerete
Pipe buelicheuds made of
A'NA” culverts were placed
on e in Front ol'a sund
and gruved backsill slupe,
The pipe was filed with
sainbund gruvel and a lager
of wpswil was adied amd plamed w dense swesting cover
which provides babitat for nigeaton bleds,

s

0 Pathwatys to Fishing

Working swith tocal
solls, the Boreny of
Reclimation, UL, Forent
vrvice, Natiosal Park
Service Trowt Unlimited,

Jordanetle Wetlands, Utith

Tov coordination witly pubsli and peivate agencien, the
Burcan of Reclimation is creating approximately 190
ares of wetlands as mitigation for the construction of
Jordanedle Dam and Reservoir, ‘This s one af'the
laegest inland wedland creation projects in the western
United States,

For additional
{nformation contact \
the nearest Reclumution office

PNI‘m!L: Northwant
Regonad Ollice

. Bunsn of feclarmation T ]( pper C"k":‘d"
o . | Colurado Division of 1180 Narth Cuitis Road N Repionad Onlice
The project fearuns o owtheough wwstem of wedind Wildlile, Doy Scoum of ot 102 K371 184 Burcaw o Revlamation
sites created by u seties of dikes which will praduce a :

10 Box 1%

Americn, Colorado Farm . St Lake City LT 54142058

diversity al veges

B . Burean, Larimer Connty Parks M MidePaific

tutive communie L Pl .

tien ;,,,:q habitat Depustment, and the Famity P)uwmpu-w G Great Plains
types, ‘The viee Sports Genter of Lovelund, Buteau of Rexlaimation Piu-r,iuml Oftice

will be reveetat
ed with native
plant species
imnligenou o the E

Feletl Ottice Building Butean of Reclamation
2 Cottage Way 01 Hon 3wKK)
Suctaimenty CA DSHIS-1BO8 ity NT' 510720900

Colomdo, wamed up to pro-
vide clementary schoal <hile
dren with “HuandeOn" exppos
sare o Gshing, Through s

' .(/.)’UILDINC; PARTNERSHIPS | |

=

y i NS " . p Lamwes Colotade -

‘:“l . /‘\‘Ml,m"“ll Catch a Special Thrill (C.A.S-’l‘.) weties of leurninyg Mitions, chil- L Regionad Otfice Turean of Reclamation

on '“'“‘"?"‘; e lucotona and ol it ddren Jearnied ubut fishing, Hurests of Reclamatiosn 10 fox 25007

meawres iichade educationud and pulilic acuess facifities . . . . . Lo . ! d g

\h:m-hin! ,,Imi"k. nr\'u‘ n.ml apesi |‘l consideration for ) "The Burcaw of Reclunation has wamed up with the buasics, vantings biakopy, squratie PO lox 61470 Denver CO 23S0
2 HERIA £

Toubder City NV ¥ 1470

T, For Kids Fowmbarion and several Hase
Anglers Sporenan Suciety (BASS) Federations in

ecologty, umgler ethiv
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Reclamation also offers workshops and seminars
related to specific technical topics. These
workshops and seminars are usually held in
Denver, Colorado. For example, 'Dam Safety,
Operation and Maintenance' is a 2-week seminar
which includes a study tour focusing on safety of
dams modifications and simulated dam safety
examinations. Itis held on a biennlal basis with ane
scheduled for late summer/early fall, 2000,

Reclamation can also provide training, technical
seminars and/or workshops outside of the United
States. This can be a cost-effective means of
providing programs to a large number of trainees.

Applicants are encouraged to provide detailed
information related to the subject matter to be
studied, biegraphical information such as education,
work experience, and other personal data.

Participants must be proficient in English, have
appropriate academic and work experience, and be
able to meet U.S. Department of State passport and
visa requirements,

Visitors

Visits of less than 8 hours do not require
reimbursement. These short-term visits generally
provide the visitor with an overview of the
Reclamation organization or an on-site visit to any
of cur facilities.

Program Administration

For additional information contact;
ical istan

Mr. Richard Ives

Bureau of Reclamation
International Affairs Group
1849 C Street, N.W,
Washington DC 20240-0001
(202) 208-6643

FAX (202) 208-3394

e-mail: rives@usbr.gov

Training and Visitor Programs

Ms. Leanna Principe

Bureau of Reclamation
International Affairs Team

PO Box 25007

Denver CO 80225-0007

(303) 445-2127 or 445-2126
FAX (303) 445-6322 or 445-6301
e-mail: lprincipe@do.usbr.gov
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Bureau of Reclamation Mission

To manage, develop, and protect water and related
resources in an environmentally and ecenomically
sound manner in the interest of the American
public.

BUREAU
OF
RECLAMATION

INTERNATIONAL
AFFAIRS
PROGRAM

OctoSer 1998



— 91¢ —

Bureau of Reclamation
Background

The Bureau of Reclamation is best known for the
dams, reservoirs, powerplants, and canals it
constructed to develop water resources and to open
the American West to homesteading. Since its
inception in 1902, Reclamation has played a pivotal
role in developing water resources in the 17
western states.  Over the past 95 vyears,
Reclamation’s programs have evolved from those
with an emphasis on Irrigation and power
development to a much broader water resource
management focus.

Today Reclamation balances its traditional mission
with water supply requirements for a muititude of
public purposes including the water needs of urban
populations, Native American self-sufficiency, fish
and wildlife protection, endangered species
recovery, recreation, environmental restoration, and
floed and drought management. Water that was
available to serve a population of 10 million people
in 1902 must now serve a growing population of 80
million, The increased urbanization of the west
coincides with increased public concern for
protecting and recovering environmental resources
and enhancing water dependent recreational
resources. The current challenge is to manage and
maintain the quality of finite water resources in an
area that is experiencing dramatic population
growth and impacts to critical aquatic ecosystems.

As a Federal water resources management agency,
Reclamation employs innovative ideas and
cooperative efforts to fulfill these water related
resource needs, There is an increased program
emphasis on water conservation, water reclamation
and reuse, and efficiency improvements to help
meet the demands for quality water supplies.

Reclamation's focus is now on new methodologies
which will promote water conservation and enhance
protection of our infrastructure to ensure system
reliability for meeting water delivery requirements
and facllitate water transfers. These actions will be
critical to satisfying the broad range of competing
uses. For nearly a century, Reclamation has and
will continue to provide leadership with our partners
in meeting the water and related resource needs of
the 21st century.

international Activities

The scope of the Reclamation domestic program
involves the use of many different disciplines and
skills which serve as a basis for Reclamation's
International Affairs Program opportunities. Aimost
from its inception, Reclamation has had an active
international program. Reclamation can make
available its expertise in water resources through
specially  designed reimbursable technical
assistance and training programs.

Technical Assistance

At the request of counterpart governmental water
resource agencies, Reclamation may provide
technical assistance at either Reclamation facilities
in the U.S. or in another country. Programs may
entail the travel of Reclamation experts overseas on
long-term assignments (usually 2 years), on a
short-term basis, or a combination of both, Each
technical assistance program is designed to
address the specific needs of the requesting
agency.

Examples of Reclamation International Technical
Assistance:

m Provides technical assistance to the Water
Working Group seeking solutions to Middle East
Water Issues, at the request of the State
Department’s Middle East Peace Process

m Since 1986, has provided on-going technical
support to the Government of Brazil in the
development and management of the water
rBesoglrces in the semiarid region of northeast

razi

w Assists the Guam Water Authority in the
analysis and improvement of the island's water
system, while assisting in development and
implementation of Guam's Water Facilities
Master Plan

m Provides technical assistance and training in
desalting technology to the Government of
Saudi Arabia's Saline Water Conversion
Corporation

® Through the American Institute in Taiwan,
provides technical assistance and training to
Taiwan in the areas of water resource
management, planning and dam safety

All costs associated with technical assistance
programs are fully reimbursable to Reclamation.
Each request for technical assistance is reviewed to
ensure continuity with Reclamation’s domestic
program and mission.

inin

Reclamation routinely assists other water resource
agencies by providing reimbursable technical
training programs for their staff. Training programs
are tailored to fit each request and vary in length
from 2 days to as long a year, usually combining
office assignments and field visits or study tours to
Reclamation's Denver, Regional, and Area Offices.
Programs may include classes at universities, visits
to irrigation districts, and meetings with the private
sector and non-governmental organizations. Al
costs involved with providing training are fully
reimbursed to Reclamation by the trainee's
government or by a sponsoring agency.
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For additional information, please
contact the following:

Robert (Bob) A. Baumgarten, P.E.
Group Manager

Phone (303) 445-3076

www: rbaumgarten@do.usbr.gov

For Estimating
Robert (Bob) A. Baumgarten, P.E.
Civil Engineer/Estimator
Phone (303) 445-3076
www: rbaumgarten@do.usbr.gov

For Specifications
Gregory (Greg) E. Gulsvig, P.E.
Civil Engineer/Specifications
Phone: (303) 445-3082
www: ggulsvig@do.usbr.gov

For Value Engineering/Vaiue
Analysis
Francis McLean, P.E.
Value Program Manager
Phone (303) 445-3091
www: fmclean@do.usbr.gov

Bureau of Reclamation

Estimating, Specifications and
Value Program Group

Bldg. 67, DFC, Code D-8170

PO Box 25007

Denver CO 80225-0007

FAX: (303) 445-6475
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e Estimating

Civli/mechanical/electrical estimators, all of whem
are engineers, and most of whom are registered

We can furnish sclected technical specifications or
we can furnish complete, coordinated technical
specifications for an entire project,

e Value Engineering/Value

N

Recent Projects

. Pueblo Dam Modification CO (GP)
. Tieton Dam Spillway Modifications

A ' ; e e WA (PN)

professional engineers, provide estimating . .

expertise to virtually all types of construction Analysis 2 ;ﬁ':?{{cr_e%(asﬁ;? fieations. AZ
projects throughout the United States. We can ‘ (L‘é')‘ ¢s3 Dam Mloditications, AL
develop and recommend policy on all phases of . . ) - -
estimating construction costs. The group develops We offer Value Engincering/Value Analysis/Value 5 Bgﬁb&ypl))am Spillway Modification
Construction Cost Trends (Cost Index) which are Planning (VE/VA/VP) expertise that you can 6. Eaet Unit Pumping Plant Fish Sereens
published on the Internet, address employ to reap immediate bencfits from value - S VI Fumping E .

hitp:/iwww.usbr.govitse/cost_trend.html

We can meet the needs of Federal Acquisition
Regulation (FAR) requirements concerning

- Planning and Design State

- Construction State (pre-award)

- Construction State (post-award
modifications)

¢ Specifications

including CSI format. Specifications can be
produced in any word processing format.

We provide specifications writing expertise for civil
and architectural construction. We also provide
specifications coordination expertise for combining
civil, architectural, geotechnical, mechanical, and
electrical specifications, including hazardous waste
remediation specifications, including hazardous
waste remediation specifications.

improvements and/or money-saving proposals
generated through the use of the Value Method.
The staff has the background and experience to

method, and complying with the current federal
and departmental guidelines and regulations.

- [llustrating how your organization can employ
value methods ceffectively for simple problem
solving, routine decisions or large, complex
projects.

establishing, operating, and maintaining an
effective value program,

- Leading or facilitating value studies, including
oral presentations and report preparation,

1s.
16.

WA (PN)
Glen Colusa Fish Screen Replacement
CA (MP)

. Leadville California Guleh QU6

! support the full range of value method applications: CO (EPA
| e SormerCo Sl 16CE) " . et G v |
& clients’ ng o dps. y - Consulting on the application of the value Remediation, Virgin Islands (EPA) l" ,
- method, including identifying projects or 10. Ochoco Dam Modification, OR, PN W

: t We can prepare the following levels of estimates: processes that may benefit from the value L. ngo&lg)um Spillway Rehabilitation ’9:.

. Folsom Dam Gate Automation, CA

(MP)

. 230-kV and 115-kV Transformer
Replacements, various Reclamation sites
. Santa Cruz River Bank Stablization, AZ

Lo
NEHRP Implementation Study, (DOD

Jordunelle Dam Gate Chamber Mod.,UT

h'

43 - " . . X (UC)

211 Engineers specializing in specifications - ‘Valuc‘Mctlfod L.mu}{n{_:‘ on-site or in D eaver, 17. Morrow Point Cable Replacement, CO
preparation can prepare specifications in any including techniques for applying the value Uo)
specifications format requested by the client, method to individual projects and processes, and 18. Hoover Hwy. 93 Rehabilitation, NV
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CLIENTS AND PARTNERS

* Bureau of Reclamation Regional and
Area Offices

* Dam Safety Office

» Policy Analysis Office

e Bureau of Indian Affuirs

¢ Environmental Protection Agenc:,;
* Nutional Weather Service

* National Park Service

* Other government agencies,
both domestic and international

For additional inforrmation contact the
Flood Hydrology Group at 303-445-2535

Arca Code: 303

Jim Thomas, Group Manager
Jessie Haragara, Group Secretary
Annette Vigil, Autornation Clerk
Ken Bullard, Hydraulic Engineer
Jo Camrud, Hydraulic Engineer
Colette Collins, Hydraulic Enginecer
John F. England, Jr., Hydrologist
David Fisher, Hydraulic Engineer
Walter Johnson, Meteorologist

Lex Kamstra, Hydraulic Engineer
Monica Norval, Hydraulic Engineer
Lou Schreiner, Meteorologist

Bob Swain, Hydraulic Engineer
Karen Weghorst, Hydraulic Engineer

FAX: 303-445-6351
EMAIL: jthomas@do.usbr.gov

Bureau of Reclamation

Denver Federal Center
P.0O. Box 25007

(ISR
s
A \)g
QO

O
e R

Technical Service Center
Flood Hydrology Group, D-8530

o v
) N
“A0]

445-2538
445-2536
445-2537
4452539
445-2568
445-2540
445-2541
445-2542
445.2543
445-2544
445-2545
445-2546
445-2547
445-2548

United States Department of the Interior

Denver, Colorado 80225-0007
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Hydrology
Group

Technical Service Center
Bureau of Reclamation
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Flood Hydrology Group
Technical Service Center
Bureau of Reclamation

Specific Capabilities

*  Develop criteriu and standards for flood * Develop drought indices
Denver, Colorado hydrology investigutions
» Conduct hydrologic research
The Flood Hydrology Group conducts & variety of * Determine extreme flood hydrographs for
technical activities related to probabilistic und dams ¢ Conduct hydrometeorological research
deterministic hydrology, extreme precipitation, related 1o extreme evens
early warning systems, statistical and stochastic * Develop extreme precipitation studies
analyses, cross drainage systems, drought o Assists in risk assessments
investigations, and general hydrology. We are » Develop design hydrographs
heavily in.vol.ved inthe ITydrologic aspects of . * Develop criteria and standards for
Reclamation’s Dam- Safety Program and provide » Develop flood frequency information hydrometeorological investigations
similar services to other agencies in the
Pilpm ““_Sm'm _th‘c'mdtf”?_r : ;]fhc.gr‘:)‘%lp ‘!;‘“1?1’5 »  Prepare cross-drainage studies for canals, e Perform statistical analyses of u variety of
and coordinates standurds and criteria with other rouds, siphons. etc. hydrologic problems
Federal agencies concerned with flood hydrology.
hydrometeorology, and dam safety. . , . . , -
. BY. ¢ : *  Conduct stochastic hydrologic analyses * Provide advice, assistance. and training on
hydrometeorology. flood hydrology, early
AL * Evaluate Early Warning Systems 10 warning systems and related wopics
TECHNIC CAPABHJITES aluate Ey 1,. var £ S_ 18 1 ¢ § Systems ¢ elated top
prevent loss of life in the event of dam
. . failure * Participate in Federal Emergenc
General Capabilities — Technical expertise: anu arucip: de \ seney
Management Agency's response 10
\ ® Design and install Early Warning disasters
* Design Flood Hydrographs gn and install Early Warning
Systems for dams
* Extreme Event Precipitation Studies ‘
OGS
'<f : D
* Flood Frequency Analyses REERe
%‘;ﬁ:f\,\i 3 \"Es 25
AR SN A
. . ;»_,-c%—f-xo.» N & Q:%“% S
. ss Drainag s NG N
Cross Drainage Studie W%{ RIS

» Statistical and Stochastic Analyses

2
RNy
¥ % Ly S
BRGw t &‘;.:' R
i X3 5 S;

e Euarly Warning Systems Evaluation and
Design

¢ Drought [ndices

o Hydrological and Meteorological Research

e General Hydrologic Investigations
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Bureau of Recla mation

Value Program Manager
Denver, Colorado 80225

PO Box 25007, D-8170
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THE VALUE PROGRAM

o enliance benefits for our customers,

Reclamation began a.Value Program using e

Value Method in the mid 1960'. Afler a short
interlude, Reclumation restarted the Program in the
1980, Reclamation is an acknowledged leader in the
Value Method lield and wus one of the first
Government agencies to adopt its use. While the use
of'the Value Method hus become regulated,
Reclamation principally continties to use it for the
benefits iL provides to our customers,

fering services throughout the nation, we

extend strong skills and expertise to

Reclumation, its customers, and other
ageneics. In addition t our Value Method expertise,
we have o diverse knowledge of Reclamation
projects, Goveriment practices and policy, technical
diseiplines, and protessional education,

enerating within statt Value Method

expertise is a key to winning continuous

benefits, We provide Value Method
specinlists for veltie studies, consultations, training,
and other needs, Also, thanks to Reclumations
notion-wide expertise in management, engincering,
administration, procurement, and other fields, if
needed we cun obtain for our clients some of the very
best people to serve on teams for technical issues,

xtending ussistunce (o our customers to
increuse the worth of their products and
services, while reducing its cost in any phuse
ol the project or netivity, is our mission, However, it
is aur clients and their needs, activities, und expertise
thut generate the true value enhancement, We are the
consultants and facilitators that help win the added
benelits of the Value Method in vour work.

> o o

Power your staff with the Falue Method.

”

i~

is AN

AND

he Vilue Method uses a job plan to keep

activities moving and directed. The job plan

highlights and focuses attention on the issucs,
essentisl needs, criteriy, problems, objectives, and
concerns involved. Each job plan phase contibutes to
the high quality results typicully sttained through the
Value Method. Major job plan clements are:

Sclectlon Idemify activities (programs,
processes, projects, designs, etc.) that could
benefit most from the use of the method. Onee
identified, select the optimun expertise and time
needed! to value study it

[

2 Information Gather information and identify the
components, cost, functions, criteria, objectives,
involvement, and essentinl needs,

€3

Creativity Generate the largest number of ideus
to meet the identified exsentin) needs.

[

Analysis Determine which blend of ideas should
produce the greatest value (worth ax compared to
Cost).

3

C Development Refine the projected highest value
idess into feasible concepts, Evaluate benefits,
disudvantages, and potential risks to Jurther
enfnce the value of the concept,

[&]

Presentation Present the ideas as wrilten
proposals 1o decision makers and clients.

L3

Implementation Further examine the proposals,
their upplication, und enact them.

M Verlfleation Review and evaluate results to
improve the Value Program activities and ity
Denelits to customer.

Lise the Viotue Method-
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WINNING THE BENEFITS

hy not benetit from one of the most

suceesstul value enhancement processes

available? Reclamation and its customers
obtain u tnultitucle of benefits by using the Value
Method. For example:

nticipate and avoid problems that raise costs

and decrense customer satistaction. The

Value Method is n creative decision tool that
produces quality alternatives and generates support
for the direction chosen, It i a proven, documented,
und aceepted process with a record of more thun 50-
years of success. [tg use can be cited us evidence of
prudent management of resources (1994 Performance
Act).

he Value Program studies return an average of
more than $20 for every dollar invested, Funds
saved through the use of the Value Mcthod
may be used for other authorized but under-funded
activities, These suvings effeetively incrense the
{unds available to nchiove mission objectives,

nhance custoer, stall, contractor, und public
=4 communication. [mprove quality, productivity,
performance, and satety,

educe the time, resource, cost, und support
requirements, Resolve problems and issucs
hat inhibit meeting the oplimum successtul
perfonmunce of Reclamution's mission of “managing
the nation"s water resources for the future.”

Using the Value Method to enhance yonr activitles is
a winning strategy.

W

GENERAL VALUE PROGRAM
FEATURES

clping customers and employees benefit

through the npplication of the Value Method

is the goal of the Value Progrum, The Value
Method is a crentive, systemaltic, lunction oriented
upproach that enhances decisionmaking, improves
produets and processes, and increases customer
satisfuction,

0 Services The Program provides consultation on
use of the Vialue Method; ousists in idemtifving
projects and uctivitics that can benefit from the
process, and provides value study facilitation and
leader services, truining, and other ussistance,

0 Experlence Value Program stafl are highly
trained and experienced, Reclamation i a leader
in the field and was one of the first Federal
agencies to adopt Value Engineering (nid-
1960'),

O Avallabllity Reclomation hus coordinutor and
tenm leader/fucilitator stall’ in euch regional
oflice and service center, severul arca and project
oftices, und oversight munagers and trainers in
Colorado. To meet your needs and/or wssist you,
many uctivitics can be done at your site,

rrunge with # Value Program Coordinator, or

Reclumation Value Program Maniyer, to

schedule services (value study,
identification, training, ¢te.), or to obtain further
information on the Progrum, its benetits, und how it
can help you.

upervisor, manager, administrator, engineer, or

secretary; the Value Program may be able to

help you to improve producty, sutisty clients,
nnd/or save money,

Yo

ulue Method processes are also often referred

to as Value Munagement, Value Annlysis,

Vulue Planning, and Value Engineering
(VE). All these types of vrlue study operations and
more ire available through your local Value Program
Coordinator (VPC).

ssistance, information, identification

activities, supporting and informing clients,

and othier services are available from
dedicated Value Program stafl,

caders for vilue study teams with excellent

training and profissiont! expericnes ure

available to facilitate your value study team.
Study tean members with technical expentise
upplicable to your value study are also available,
WY sing Value Program consultation and
presentation services cun assist munagers,
administrators, cngineers, and statY to obtuin
the highest return for their activities,

very site is a potential location for truining.
- Staf) training muy be conduseted ot vour site, g
centra) regional location, or in Denver, CO by
highly qualificd and recognized Value Method
professionaly, Courses include: how to identity high
return activities, perform Value Method studies,
incorporate the Method into normal operations,
tocilitate teams, and enjoy stuiling benefits from its
use. Courses in progran operations, setting up
programs, and the requirements of the VI law and
the VI Incentive Clause are also uvailable,

WECAN HELP, FILLOUT
THIS T ()' M, CLIPTY, AND
MATLT

1
»
4
1A,

tart tiking advantage of the Value Method
now. We cun help you to use the process on a
specific project or to estublish 1 Value Progran:
within your orgunization,
Cheek the box or boxes in the muin arcas where
vou would Jike us to assist you.
Consultations To advise on establishing a Jocul
program, overall Value Method activities and
measurement purameters, or other items,

€3

¢ Identifying Assistance Estimate potential
benefits or identify if u particular problem or
activity has high potential for enhunced value,
Team Leader/Fucititation Scheduling services
from our extensive network of quulified and
esperienced personnel.

Q

O Technleal Team Members To supplement your
stl’s expertise in a value study.

3 Presentations Covering the Value Method, VE
Incentive Clauses, or other Program issues
tilored to match your organization's and
customer’s interests and needs.

3 Training An extensive list of stundardized
courses in the Value Method, its use and benetits,
the VE Incentive Clause and others are availuble,

ther,

Nuame:
Address:
Ciny/State/Zip:
Phone:
FAX/Net:
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We can help you spend your
time and money where it really
counts--to identify issues and
groups, consider impacts, and
effectively solve problems.
Involving the public helps avoid
costly delays and conflicts and
focuses everyone’s efforts on
accomplishing the purpose of
the project. Doing this early in
the project ensures that
everyone’s input is considered.
You will be better able to
identify potential problems
while they are still resolvable.

The bottom line for
Reclamation's actions is to
serve our customers. We can
help you do this by:

e |dentifying customers and
their needs

e Designing, distributing, and
analyzing customer surveys

e Designing
comment/response
procedures

¢ Formulating solutions to
meet customer needs

We are a professional group
eager to meet your social
analysis and public involvement
needs. We have experience in
all 17 Western States, working
with Indian Tribes, international,
Federal, State, and local
governments, nongovernmental
groups and organizations, and
private individuals.

i ', X
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To discuss your needs, please
contact us:

Social, Cultural and
Recreation Group, D-8280
P.C. Box 25007

Denver, CO 80225-0007

Phone: 303-236-2722
Fax: 303-236-4947

Sociafl
Analvsis
Qi

Prabiic
Envoivement

Social, Cultural and
Recreation Group
Bureau of Reclamation
Department of the Interior
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Social Analysis

Considering impacts on humans
from the perspective of the affected
individuals and groups is a required
part of NEPA compliance documents
and planning and resource
management plans. You may also
need to consider this in special
studies such as water conservation
plans, relocation analyses, land
retirement, and eco-system
management studies.

Social analysis considers impacts
from the earliest moment of a
decision process through the life of
the solution.

Our analyses include:

Social consequences
Human impacts
Socio-economic analysis
Sustainable development
Alternative formulation
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DPubliic Imvolvemment

Affected publics need to be involved in any
Federal action--be it a study, program, or
project. This interaction often includes but
goes beyond public relations, information,
or education, because it communicates with
the public to meet the needs and solve the
problems. These services are most often
provided in cooperation with local Public
Affairs Officers,

We have the expertise to meet all public
involvement needs (from setting up
meetings to in-depth consultation),
including:

Scoping for environmental compliance
Conflict management

Decision making processes
Consulting with affected groups and
individuals

Community participation and public
involvement plans

® Mailing Lists and information

Environmental Justice

For all Federal actions, Executive Order
12898 requires clearly identifying who will
win and who will lose and showing impacts
to under represented groups. We analyze
the equity of an action on ethnic and
economic minorities for:

® Fair treatment

e Disproportionate share of negative
consequences

® Environmental hazards

Inndian Trost Assets

Reclamation has trust responsibility to
protect and maintain the rights of
American Indian tribes and individuals.
Reclamation's decision processes must
provide for maximum participation by
Native Americans in Federal programs
and services, We can:

® ldentify Indian Trust Assets and
assess impacts

® Facilitate government to government
relationships

@ Help consult with potentially affected
tribes

Contracting Assistance

We can help you develop and oversee
effective contracts that help accomplish
your project’s purpose. We provide:

Statements of work

Study designs

Technical consultation

Product and deliverable reviews to
assess compliance with relevant
standards

® (Government cost estimates
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pH Ad;usumnt, Acxd/C.mmc
- Anti-Scaling Chemical Addition
. ¥ Membrane Rejuvenation . - .
* Other types of. cuscomer-supphcc £
chemical processes canbe tutcd
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plc 8¢ cont et

?: \ulD McAlcu»c
Burcau of Reclamation
Yuma Avcu Offlce et

% : Rcvcrsc‘Osmom
PO. Box D

*" Microfiltration

Yuma, AZ 85366

" Uleeafiltration
i N'moflilt.rzl\tlxoln : Phone: (520) 343- 8., ?
i . Other types. of customcr-supphc.d Fax: (Sf?&:;u 8320
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Thc Burcau of Rccl.lm.mon $ Yunn Bl
Dcsaltmg Plant has'anew.water
quality rescarch f'lcxlxty “The Wate:
Quahtv Improvcmcnt Center (WQIC)
w;ll serve as:a field site to. investigate
“new’and] xmprovcd watex tréatment . -
tc.chnologxu,m ding, pretreatment’
~ associated: thh desalination.: The"
““intent'is, to:malke: pxloc water research
-and; ficld ‘testing more:cost LffLCthL .
and. pmctxcml for entities such'as'the,
~U.S. Government, dcxaltmg e
rcecarchcr:s, universities, water

Scrmu'\' Provided at tlw WQIC to ch:j: ;
"f“jaw' Cmtomcrs‘ ~ )

. E\pu'u.ncud mamtcn.mc; worlers and }‘ e ‘Wﬂ
24-hour’ hccnscd water treatment R B il & WQIC I'cclunm[ Informatwn and.:
operators QL . Features .

. Engmccmnb and tcchmc.d mu with

- expertise in water treatment processes
- and instrumentation, including services
ul.ttmgt to: computcr ‘countrol: and'd.«c.v' o

et

wone at'600 gal-
lons pcr mmutc. ‘two at 50 gallons: pex
“minute as well as a 600-gallon-per-

: - acquisition’# e RGHIAE - minute conncction to an on-site
tlcatmt.ntdcompamcs dn;umcxpdhtlu,l_‘ . Fullv*st.xkfcd and. hccnscd State of Au/on i groundwater (Colorado River) well
 private industrics, and foreign. | .. “environmental labomtory that can oSt ¢ Process trains mcludcvscdmu.nmuon,
govcmmc.nc:... Th WQ,IC is offered” o

conduct'dr inking witcr and' waste wiater
analyses, bactcmologxc.\l ‘m'uysu.,f.'md .
analyses of mujor mong.lmc comutucnt&- D .
of water- - RS

¢ Fully furnished office f.xmhtxu wrch

) txhucs including: tz.lv..phom, f.u\, .md

computcr datu transfer lines”,

R Dxach.xxgc _md~\v'nstc pcrxmts ‘are in pl‘\cc

1imc,sox’tcning (rapid mix; :
" floceulation, and Cldl‘lflC.ltlon) o
.+ -+ chemical addition; media. th.muon.
gt microfiltration, ulu'lﬁltr.mon, i
nanofilteation, and reverse osmoazs
membranes "
+ A range of brackish fccd\\utu salinities
can be made available for testing
¢ Processes are fully instrumented and
feature a networked Supervisory
Control and Data Acquisition
(SCADA) computer system with
Intu'ncc access to’ ‘data files

on a c0st-sh'n:c -rcxmburscd

The WQIC is a cornerstone of the
‘National Ccntv.rs for Water Treatnient
Technology initiated by the Bureau,of !
Reclamation, the. Natxoml Water
Research Institute:(NWRJ), and the

- U.S. Army, ,fIThc Center's program is a
" united. «.ffort to coordinate the water
qu'lhty*x:cscarch cfforts of © -

LN

| progrums-are .wml.lblc o

+ Cooperative Research and Dcvdopmc.nt
Agreements can be implemented to .
handle the individual nceds of an enticy:
taking into account such concerns as
p.ttgntmg rights and nor 1-d1sc10surc of
proprictary data
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Rcclamation, through participation
with numerous partners, Is pro-
viding assistance in several specitle
arcas, Water conservation measures
and practices are tailored Lo individ-
ual circumstances and State water
laws, Some key areas of focus are:
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Pacific Northwest Reglon
Bolse 1D, (208) 378.5280

A Qffjces
Lower Columbia AQ, Vancouver WA, (360} 576-8858
Upper Columbia AO, Yakima WA, (509} 5755848, ext, 225
Snake River AO, Boise 11D, (208) 334+1750

MideIacifle Reglon
Sacramento CA, (416) Y79- 2388
Anea Qfffces

Cenlrad California AQ, Folsom CA, (916):988:1707
South-Central Calitornia AQ, Fresno CA, (204) 4475253

Northern Calis, AD, Shasta Lake CA, (916) 9347069, oxt, 327

Klamath Basin AO, Klamath Falls OR, (503) 882.6935
Lahontan Basin AQ, Carson Clty NV, (02) 882-3430

Lower Culorado Reglon
Buuldur City NV, (F02) 293-8180

AraQflves

Phoenix AO, PPhoenix AZ, (002) B702578

Yuma A, Yumay AZ, (602) M3-815%

Grand Canyon AQ, Boulder Clty NV, (702) 203.2804
Sauthern Callfornia AQ, Temeeuia CA, (KR9) 0955310

Upper Colorado Reglon
Salt Lake City U, (801) 824:3305, eat, 3

Aren Offfces

Albuguenque AQ, Albuguerque NM, (505) 2652381
Grand Junction AQ, Grand Junction CO, (¥70) 2480652
Prove AO, IProve UT, (801) 3M-1064

Creat Mains Reglon
BiHngs MT, (406) 2477707

Atea Qilices

Montima AQ, Wtlings MT, (406) 247-7298
Nebraska-Kansas AO, Grand Inland NE, (308) 304622
Lastern Colorado AQ, Lovelaml CO, (970) 962-4300
Wyaming AQ, Mills WY, Q09) 201-5671
OklatiomaTenas AO, Oklahoma City OK, (512
Dakotas AQ, Bismarck ND, (701) 2504242

Cominlinsloner's Office

Washingten DC, (202) 2087547

Denver CO, (301) 261061, ext, 245
Reclumation Water Conservation Web fape
hitp:/ fogeehydlabdousbrgov/rwe/ rwedml

910:5641
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o Rcducc l"ulcnl nnd wntcr user
~.~—-co~m e
-0 Improvc rc]mbxm'y of L\ibhﬂh
rov T water ~uppll 2
roQ Postponc the need l'or ncw or
b uxpnndcd water supplles
=t Reduce the, impacts of drought
o D Improvc anclprotect surface and
© groundwater quality through the
*rrecluction of non-point and pomt -
. '-‘qourcc« ot pollution v
0 Improve:the' economics of water
" supply and use
0 Conserveenergy - -+ ...
@ May provide a source of water
 to meet growing water needs kor
e economic growthiand human
b comumpnon .
D May Improve instream ﬂoww for
fisheries, wild LuQ, npnn.m habxta:,
e and run.auon' v :

e
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D Evaluating thu effectivencss of
specific conservation measures

8. Engoumgmb the'implementation

v
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WARSMP

The Watershed and River System Management
Program is sponsored by the Bureau of
Reclamation's Research and Technology Transfer
Program and the U.S. Geological Survey's Water
Resources Division. This program provides a
data-centered framework for water resources
decision making. Today's complex water
resources managementissues require flexible,
comprehensive decision support tools that display
timely information to water managers. River
systems operate under laws, compacts, treaties
and court decrees, while meeting increasing
demands that compete for limited fresh water
supplies. This interagency program supports the
development and application of decision support
systems that will assist the resource manager to
achieve an equitable balance among the following
uses:

. municipal

° fish and wildlife
° agricultural

. recreational

° hydropower

. water quality

4 Initlal applications have
S focused on the Colorado

k. River. These include long-
¥ term policy and planning,
development and
g4 administration of the Annual
¥ Operating Plan, water

¥ supply, and daily operations.
Subsequent applications will
focus on the Yakima, Rio
Ny Grande and Pecos River

basins.
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Conrriburing, ParTiciparing and
CooperaTing AGENCiES

US Bureau of Reclamation

US Geological Survey

National Oceanic and Atmospheric Administration
Tennessee Valley Authority (TVA)

Western Area Power Administration

Agricultural Research Service

Exrernal Technical Review

An ad-hoc User Group reviews the models and
other products developed with this program. Any
interested party is invited to join the User Group.

Conracrs

U.S. Burcau of Reclamation:

Terry Fulp Phone: 303-492-8572

E-Mail: fulp@cadswes.colorade. edu
Phone: 801.524-3642

E-Mail; pdavidson@uesun5.uc.usbr.gov
Phone: 303-445-2473

E-Mail: dfrevert@do.usbr.gov

Dave King Phono: 303-445-2471

E-Mail: dking@do.usbr.gov

Phone: 509-575-5848, etx 252
E-Mail: clynch@pn.usbr.gov

Paut Davidson

Don Frevert

Chris Lynch

U.S. Geological Survey.

Randy Parker Phone; 303-236-4882, ext 295
E-Mail:rsparker@usgs.gov

George Loaveslsy Phone: 303-236-5026

E-Mail: george@usgs.gov

Phone: 206-593-6510

E-Mall; jvaccaro@usgs.gov

John Vaceare

Contractor:
Center for Advanced Decision Support for Water and
Environmental Syslems (CADSWES)

Edlth Zagona Phone: 303-492-2189
E-Mall: zagona@@cadswes. colorudo.edu
World Wide Web Addresses:

hitp:/Awww.usbr.govirsmgiwarsmp
http:lebn‘,cr.usgg.gov/mm
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" The Riverware Sysrems Model

Riverware is a general-purpose, interactive model
building tool used to develop water distribution
models for:

e short-term operations and scheduling
® mid-term operations and planning
® [ong-term policy and planning

Riverware is an object-oriented reservoir and river
system modeling framework developed by the
Center for Advanced Decision Support for Water
and Environmental Systems (CADSWES) at the
University of Colorado with funding provided by
Reclamation, and the Tennessee Valley Authority

(TVA).

MMS - The Modular Modeling
System

MMS is a model building framework to simulate a
wide range of interdisciplinary environmental and
water resource physical processes. MMS was
initially developed collaboratively by CADSWES and
the US Geological Survey (USGS)., Enhancements
are presently being made and supported by the
USGS. Components of MMS include:
» Pre-processors to access and prepare data,
e Alibrary of models and modules to simulate
hydrologic and ecosystem processes, and
® Post-processors to display and analyze
model results.

Basin models may be run using meteorological
historic data or input from weather and climate
models. Resulting simulated streamflow is used
directly by river basin managers or to subsequently
simulate alternative operating scenarios.

Data Base

The HDB is a relational data base which
includes streamflow, reservoir operations,
SNOTEL and other snowpack data and
weather data. Data is continually updated
automatically from telemetry, SCADA, and
other real-time systems. Ultimately, it will
include water accounting, water rights
information, data and NEXRAD precipitation -
estimates. HDB is the key to successful
decision making with rapid access to timely
information,

The ability to fink other modules to the
database (including the modeling
components) provides a consistent view of the
historical, current, and future predictions,
Other modules make it easily to query,
analyze, and display this information to the
water resource managers.

‘Warer Resources Management

Applicarions

Operational Analysis and Runoff Prediction Tools

o Improve precipitation and snowmelt
forecasting to allow more effective and
efficient river basin management

® Determine Available Water in the River Basin
System

e Predict short-term (12 to 48 hour) supply and
flood threats

o Estimate fong term (1 to 12 month) probable
supplies (10, S0, 80% exceedence) for
Annual Operations Plans

e Simulate long term (10 to 85 year) river basin
management scenarios (using historic and
stochastic streamflow data)

o Water scheduling for:

1. lrrigation Delivery
2. Hydroelectric Power
3. Instream Flows

4. Water Quality

h
.

\ and Planning !

RiverWarc System
River and Reserveir Marnagement Models

{Long-torm Poliey ¢ ¢ Mid-torm
Oporations

Short-torm
Oparations

Data Managoemont interfaces
OMis)

ata Sourcos

Banin Tolometry
Powerplant Operation HDB
Wenther Foracasts

A
Data Managemaent System

Other Hydrologic Dat:ibase ;l;ngooﬂ’n
B!

Quory, Display
cglm:l Analysis
31S

Statistics '

!

Modular Modecling System (MMS)

Watershed and Ecosystem Models
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