Reclamation has a s’rv*a’regic plaV\ to accomplisl/\ its mission

in accordance with the Gioovernment pev‘fov*w\ance and Results

Act. Within the strategic p|cm, science and research is one

of Six principles that gv\icle how Reclamation will achieve our

strategic, IOV\g—‘I'eVVV\/ and annual goals. The goc\ls and strategies

below are excerp’red from the 2001 Perfowmance Plan and
2001-2005 5+ra+egic Plan. We have qu\o’recl them here to tie these

to our specific research ]Cocms areas.

Reclamation’s Goals
Meet water and power contracts

Achieve cost-effective power production
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Reclamation’s Strategies

“Research related to water and water resource
management, watershed modeling, precipitation
forecasting, delivery system enhancements, and
technology research and development will lead to
improvements in water delivery.”

“Reclamation conducts research and develops
technologies related to effective water resource
management. Researchers have been applying
water operation models to improve the efficiency of
Reclamation’s water resource projects.”
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Watershed and River

Sys+em Decision

SMPPOV“I’ Tools

provicling data needed fov* eﬁedive operation

decisions

T o determine when and how much water Reclamation should release
from our facilities, we must answer some tough questions. How much
snowpack will we have this year—and what is the danger of flooding?
How much water will we need to reserve to meet water contracts

and delivery obligations for power and water? How can we meet
demands for instream flows for endangered species, recreation, and
other competing uses? To manage our water and power resources
effectively, we analyze tradeoffs and predict outcomes. For this, we
need multifaceted models to paint accurate and timely pictures of our
watersheds. The models use new and emerging technologies, coupled
with near real-time watershed and river system data. Modern modeling
systems help us better serve our customers and meet today’s many
complex demands.

Reclamation’s Science and Technology Program is working to develop urgently needed tools to
model watersheds and river systems. Partners in these projects include the US. Geological Survey,
Tennessee Valley Authority, and the University of Colorado’s Center for Advanced Decision
Support for Water and Environmental Systems. These tools provide the information we need to
quickly and accurately evaluate new policy and operating scenarios.

Under the Science and Technology Program, the Watershed and River Systems Management
Program (WaRSMP) coordinates efforts to research, develop, test, and implement decision
support systems. See <http://www.usbr.gov/rsmg/rsmgwtrmghtm>. These systems integrate
data from many sources: weather, economic, ecological, hydrological, and more to model and
analyze reservoi, river, and power interactions.

WaRSMP concentrates on those river basins in the Western United States that:
¢ Need improved water resources management tools

¢ Tace critical water resources problems

¢ Offer substantial potential for interagency and stakeholder participation

Donéld Frevert o
(dfrevert@do.usbr.gov)

<http://www.usbr.gov/rsmg/warsmp>
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The program’s integrated products include:

4 RiverWare, a comprehensive and reliable modeling framework for managing river
basins and reservoirs. Models can be constructed for any river basin and customized
with site-specific information. All operational or river system policies are rules
in the models that can be adapted and prioritized. <http://cadswes.colorado.edu/

riverware />
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¢ The Hydrologic Data Base (HDB) that allows users to find observed hydrologic data
and information generated from models. <http://cadswes.colorado.edu>

¢ Modular Modeling System (MMS), which forecasts
runoff from probability-based weather information.
<http://www.brt.ct.usgs.gov/mms>

¢ An evapo-transpiration (ET) toolbox, which estimates
riparian and agricultural water use, including the
Agricultural WAter Resources Decision Support
(AWARDS) system—an automated information
system that provides easy access to rainfall and
crop water use estimates on the web. <http://
www.usbtr.gov/rsmg/nexrad/>

4 A Stochastic Analysis Modeling and Simulation
Program that allows computer generation of
streamflow data to better evaluate operation plans.

The better our modeling tools, the better we can manage
complex river systems. The Science and Technology
Program has recently worked on making these tools faster,
more available, more sophisticated, and more accurate.
Among other accomplishments, we:

¢ Improved RiverWare’s capabilities to analyze rules and
operating criteria

¢ Applied and improved the system in the Colorado
River, Gunnison River, Yakima River, Upper
Rio Grande, Middle Rio Grande, and other basins

¢ Inventoried other available hydrologic modeling tools
<http://www.usbt.gov/hmi>

¢ Added functions to RiverWare to better predict
shortages

¢ Planned work to include water quality
components in the Truckee River system

4 Developed an ET toolbox to calculate and
forecast consumptive use demands and
improved runoff forecasts for the Upper Rio
Grande Water Operations Model

¢ Developed more accurate algorithms to
determine precipitation accumulation in the
Pacific Northwest Region

¢ Put the HDB on the web to allow users to
directly use information

4 Offered training courses to help Reclamation
staff, partners, and stakeholders use and
understand the system

¢ Held workshops and a technical panel to review
progress and formulate future priorities

The program continues to develop and refine tools
to ensure that Reclamation can make informed

and scientifically based operating decisions. Future
Science and Technology Program efforts may focus
on drought and flood forecasting for monthly and
seasonal planning and policy decisions.

49



Watershed and River
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Sysfem Decision

Suppor+ Tools

Yakima River

Truckee River ﬂ

l/\sing decision support systems 'l"/\y‘omgl/\oud'

Reclamation

T hese water resources management tools can be applied to most of Reclamation’s river
systems. How much time and effort it takes to successfully apply these tools depend on

the complexity of the river system. Reclamation managers, decisionmakers, and technical
specialists who have used this technology have been well satisfied with its capabilities and
results. State water resource agencies, power users, irrigation and municipal water users, and
other stakeholders follow these real-time information sources and management decisions.

Colorado River

Rio Grande River

The Science and Technology Program invests in RiverWare and other watershed and river
system decision support tools throughout Reclamation’s 17 Western States. The map
highlights river systems and watersheds where these tools are either in use or are being
developed.
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Modular Modeling System (MMS)

Watershed and Ecosystem Models

Decison support modeling uses interrelated computer
programs and data sources.

The Science and Technology Program has made tremendous strides in contributing to river
basin management and addressing tough problems, including:

¢

In the Colorado River Basin, RiverWare and HDB replaced the older Colorado River
Simulation System to rapidly evaluate impacts under a variety of operating scenarios and
policies.

In the Rio Grande Basin, RiverWare and the AWARDS-ET Toolbox are the key water
conservation and management tools for Reclamation, managers, and their partners and
stakeholders.

In the Truckee River Basin, RiverWare provides the flexibility and accounting framework
that will be used to implement a complex operating agreement among many parties.

In the Pacific Northwest, RiverWare and HDB effectively manage and analyze the huge
amount of data on the Yakima River and the Umatilla River. Implementation on the
Columbia River Basin and other systems will begin in 2002. The AWARDS system now
provides radar-based precipitation information and produces and estimates agricultural
water demands for the Tualatin Project and the Rogue River Project in Oregon. It is being
developed for the Yakima and Columbia Projects in Washington.

ADAIY PU© PaYSHatoAA
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Over the last decade, the River Systems and Meteorology Group in the Technical Service .

itools for determining effective operations for flood control, power production, instream flows,

fisheries, recreation, and other water uses. The mere accurate models and decision support tools,

_ the more effective and efficient water operations are. i

*
¢ Improve water supply forecasts.—Developed the Lane’s Applied Stochastic Techn 1ques (LAST)

modelinggpackage and itssuccessor—the Stochastic Analysis Modeling and Simulation ="

(SAMS) program. Theseprograms are used internationally and Reclamation uses S
the Colorado River Basin. (FY85-present)

.Center has provided research services to the Sciénce and Technology Program to develop the best
| ll

’ Impro rese Eeratlons .—Combined existing orographic (mountain-induced)
j mﬂo n_|.odels, now used in the American River basin. (FY92-95)

. |'H'c1p v'Vater managers distribute water to meet competing demands.—Developed and

i} "I.Ia n\m'i_i_)er of key river basins throughout Reclamation, including Colorado Riyer Basin,
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models, programs,-dnd decision suppoli‘!tl tools. Water managers use models and decision support
succes'sﬁllly demonstrated the RiverWare modeling framework and the associated HDB on
San Juan, and Gunnison River in Colorado; the Green River in Utah; the Yakima River | ' TNy
in Washington; Umatilla River in Oregon; Upper Rio Grande in New Mexico; and the [ [ r | |I
Truckee River Basin in Nevada: Uses include daily operations decisions, env1ﬁ1menta.l impact F
statement analyses, and long-range planning studies. (FY95 present) i




Woatershed and River Systems
Decision Smppov"r Tools

¢ Improve water conservation.—Developed the AWARDS system using NEXt generation weat!er

RADar (NEXRAD). This decision support system provides near real-time NEXRAD rainfall
accumulation and crop evapo-transpiration informatien. The evapo-transpiration toolbox builds on
the AWARDS system, adding GIS land use to specify crop, ripariap, and open water acreage within
each river reach. Enhanced AWARDS with higher resolution data andadded 24- hour qllantltatlve
precipitation forecasts. Implemented AWARDS systems for the Rogue Rivér Basin in southwest
Oregon and the Middle Rio Grande Basin in New Mexico. (FY96-98) "a & C

¢ Improve precipitation, wate
Accumulation Algorithm for NEXRAD ra
data. Developed a web site to access near real time Snow Accumulation Algorithm products <http://
yampa.earthsci.do.usbr.gov:8080/awards/Mn/index.html>. Adapted Snow Accumulation Algorithm to
high elevations and tested in Rogue RiverBasin and Tualatin, Oregon. (FY95-present)

J
¢ Improve streamflow forecasts.—Partnered with the National Weather Service and U.S. Army
Co?s of Engineers to demonstrate advanced hydrologic prediction and extended streamflow
prediction programs for the Upper Missouri in Montana during the snowmelt and spring
precipitation runoff season. Devel(lped a web page to provide water o.Peratlons managers with
radar-based precipitation accumulation estimates <http: //yam.pa .earthsci.do.usbr.gov:8080/awards/Mt/
WestMontana.html>. (FY99- present) )
: iy
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Remote Sensing and
Qeog rapl/\ic Jnformaﬁon

Jmpwoving spaHal infov‘ma’rion foy*

more informecl decisionmaking

Geography is the science of space, place, and relationships. Geographers ask where things
are (from soils to landforms to diseases to concentrations of human settlement), why they
are located where they are, how places differ from one another, and how people interact
with the environment.

Today, geographers make use of space age technologies to conduct their work, including
global positioning systems (GPS) that allow accuracy at or below a centimeter, image
processing of satellite data, and geographic information systems (GIS). GIS helps archive,
display, and analyze digital geospatial data. Understanding what is happening on the ground
and in the water provides powerful tools for analyzing a wide variety of operations, impacts,
and changes. Using these technologies, scientists might employ satellite imagery to detect
and map climate change by observing changes in global vegetation. Or, they might use
annual aerial photography to produce maps to monitor changes in critical wildlife habitat
from year to year.

In FY00 and FYO01, the Science and Technology Program created a vatiety of successful
remote sensing and GIS applications, such as:

¢ Examining the feasibility of using Light Detection and Ranging (LIDAR) technology to
model terrain features. Accurate terrain representation is vital for modeling the routing
and extent of potential flood waters. Reclamation uses modeled flood boundaries to
assess risks to life and property. LIDAR may prove to be an attractive, lower-cost
alternative to field survey and photogrammetry.

¢ Evaluating LIDAR as an alternative to photogrammetry in the Colorado River. We
applied this research to dam safety and fisheries applications and extended LIDAR to
the Yakima River.

¢ Using hyperspectral imagery, a new remote sensing technology with fine spectral
resolution, that more accurately identifies surface materials than traditional multispectral
imagery. All Reclamation regions can use this technology to map soils, minerals,
water quality, and vegetation types including invasive species. The Science and
Technology Program partners with National Aeronautics and Space Administration
(NASA); the Pacific Northwest Regional Office; U.S. Geological Survey; National Park
Service; University of Idaho; Earth Search Sciences, Inc.; and California Depatrtment
of Agriculture.

Mike Pucherelli " |
(mpucherelli@do.usbr.gov) t. )

<http://www. rsgis.usbr.g'_ovl>"



¢ Testing synthetic aperture radar (SAR) data to characterize riparian vegetation. The
program is working with partners, including Reclamation’s Lower Colorado Region,
NASA, and the Technology Services Corporation, to use this radar to determine
the consumptive uses of water and to protect endangered species habitat. Research
in the Cibola National Wildlife Refuge on the Lower Colorado River indicates that
this radar may be effective for mapping aquatic vegetation, inundated areas under
floating vegetation mats, and wetland vegetation not discernible through traditional
aerial photo interpretation. Groups throughout Reclamation that assess and monitor
riparian resources could benefit from this technology.

uoyouioju~ oydouboavy
puv Buisueg 2joway)

The Science and Technology Program’s remote sensing and geographic information

research is dedicated to finding more cost-effective ways to accurately map and analyze
Reclamation’s lands and facilities. We can map floods, predict precipitation, examine water
quality, track changes in vegetation, and find out what is on the ground and what would
happen where. With these advanced techniques, we can provide information vital for

understanding Reclamation lands, projects, and operations.

Reclamation’s Remote Sensing and
Geographic Information Group has been

doing this work for more than two decades.

They use GIS to inventory and analyze
natural resources associated with water
projects. The group supports planning,
habitat assessment, wildlife management,
and other critical environmental efforts.
They serve a variety of users including
environmental wildlife biologists, fisheries

biologists, resource planners, and engineers.

Agricultural
Field Boundaries

Soil Type

Satellite
Image

Elevation

GIS maps show relationships between many factors.

In FYO01, Center for Studies and Experimentation of

Obras Publicas researchers from Spain visited with

Reclamation researchers for continued cooperation on

advancing satellite mapping for water quality.
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J n the past decade, the Science and Technology Program contributions have

helped Reclamation do more with less—we can process much greater volumes of

spatial data with more accuracy and less expense per unit of land than ever before.
= L

. Evaluatlng three thermal imaging systems in the mid-1990s for monitoring o)
temperature patterns within the Colosado River in the Grand Canyon, the Little
Colorado River Canyon; the lower Yakima River. —Temperature maps derived
from these images helped 1ddlehtify critical habitat for endangered fish species.

¢ Mapping snow-covered areas with satellites.—About 1990, we delivered an
algorithm to the National Weather Service’s National Operatlonal Hydrologlc -
Remote Sensing Center for,using images from polar-orbiting Weathe_l;.sjielhtes -
to_map surface areas covered by snow, excluding cloud-covered areas. The same ="

technique works with the new geostationary weather satellite images. .
q w g ary ECSe s
4

. "

L ¢ Mapping snow accumulation with NEXRAD radar data.—We supplied an
IIH_ "-']i‘ ori n the late 1990s to map the accumulation of dry snow. The algorithm
‘ ! ﬁﬁd ‘.natlonWlde use after the NEXRAD computer systems are
r _upgr ed. Meanwhile, we are improving the algorithm to measure (or exclude)
Ay ."._.I I:'l_ i 'Iam, melting snow, and precipitation that never reaches the ground.
I 1 "III L ‘:_Examining the feasibility of using GIS and other geospatial technologies to assess

- " flood impacts resulting from modeled dam failures and operational releases.— | = 1/ Tl

This effort resulted in person at risk and economic damage studies for more Fy f |
_ than 40 Reclamation high and significant hazard dams under the Progim fin gy y

' % “Inundation Mapplng Products” (IMAPS). i i f




/]

eog raplf\ic Jnfo rmation

¢ Conducting further research using geospatial technologies to assess flood impacts.—This

research improved the positional and classification accuracy of facility and land use data from

" secondary sources, such:as vendors and government agencies. .Improvements included using

- better addressing geocoding technologl'y, U.S. Geological Survey digital orthorectified quarter
quadrangles, aerial photography, and image processing. Fhis reseagch reduced positional

errors for addressed data by 40 percent. It greatly enhanced the positional accuracy for _ .

non-addressed facilities, such as bridges and dams, and revolutionized the procedures for

gathering flooded areas for farms and forests.

. .

Mapping surface water quality in reservoirs using m ite imagery.—These
images record reflected sunlight in many wavelengths from the reservoir. These technologies
have successfully detected and mapped chlorophyll-a concentrations, turbidity, and water
surface temperature variations. Future work is concentrating on detecting heavy metals,
bacteria, various species of alga,é, and other pollutants. Now, we can provide more complete
and accurate water quality mapping at half the cost and in half the time than more
+ '/ conventional manual methods. We are helping to protect the health and safety of hundreds
of thousands of people. L
e . ’ fa
The Science and Technology.l’rogram’s rémote sensing research is dedicated to finding more
cost-effective ways to produce*accurate maps of surfacé materials. We canllonly make balanced
decisions if we know about the earth’s surface and wate;movement. ' These new techniques will
help Reclamation identify and meet new challenges, effectively manage our lgacilities, and make

informed water management decisions. i
ST r v 57



The Science and Technology Program may
not help the whooping crane get a mortgage
on its winter home. But by estimating and
comparing economic values, Reclamation can more
effectively balance investments to improve habitat
with other competing needs and ensuring effective
operations.
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Comparing economic values ]Cor

habitat, recreation, and operations

71\ whooping crane walks into a bank for a mortgage.
The loan officer asks, “How much is your home worth?”

“Well,” the crane muses, “It’s worth everything to me.
It’s an invaluable winter home, as there are so few suitable
places around these days.”

The loan officer shakes his head. “No, I mean, what is
the assessed economic value of the land»”

“In whose eyes?” the crane asks. “Lots of people think
that knowing my winter habitat and I are still around is
valuable, even though they’ve never seen me. That has to
be worth something,”

conhomics

=

Many resources are not sold in
private markets, yet benefit society
and have economic values. Management

decisions rely on understanding the economic
values of all resources. Reclamation managers and
decisionmakers need to be able to compare economic
values of recreation, fish and wildlife habitat, power
production, agriculture, industry, domestic water
supply, and more.

Bob Hamilton,'

(bhamilton@do.usbr.gov)




The Science and Technology Program research is determining ways to consider these values
in economic analyses by answering many questions like:

What is the Central Flyway habitat worth?

=

Many people have never seen the Grand Canyon or a whooping crane, but feel that the
world would be a poorer place without these natural wonders. Non-use values measure
what monetary value people would assign to resources that they do not use but value

anyway. Court decisions, government panels, and interagency committees have determined

SOIMOUOD

that estimates of non-use values are important considerations in government decisions. The
Science and Technology Program is studying ways to estimate the value of the Central
Flyway, a major migratory bird habitat that stretches north to south across the United States.
Reclamation’s reservoir and flow operations often create habitat for birds in this flyway

or provide water to these habitats. Decisions about our operations need to consider the
economic value of this habitat. Other Reclamation projects can benefit from the insights
gained in this non-use study.

What is a v*aﬁing trip worthe

The economic benefits of recreation go beyond
what tourists spend. The question is, how do we
determine these non-market values? The Science and
Technology Program is working with the U.S. Forest
Service to determine the value of recreation such as
rafting and motor boating in Hells Canyon, Idaho,

as well as with researchers at the New Mexico State
University to estimate recreation values at reservoir
sites in New Mexico. Reclamation projects and flow
operations either directly or indirectly create or affect
these sites. Yet we have little or no data about the
economic values of recreation in these sites.

How can we opfimize the economic benefi’rs ]Cv*om our watenr opera+ions?

Using models that link hydrology, biology, and economic impacts effectively evaluates the trade-offs between different
water uses and the resulting changes in benefits from water resource use over time. The Science and Technology
Program is working on a model that links economics and physical factors. This model will help estimate the effects
of water management changes in Reclamation’s projects and facilities on water-related uses and the associated project
benefits. The program is applying this model to reservoirs along the upper Rio Grande. We are developing general
recommendations to improve water resource management based on the model results.
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Sociology

Fincling ways to [f\elp irrigaﬁon districts
iden’riﬁz and cope with c[/\ow\ges

The year is 1900; the scene, a quiet farming
community 10 miles from a small town. The
railway is in place; people have homesteaded
and settled down on their 160-acre plots.
But droughts and floods make it difficult to
assure a steady water supply. Farmers band
together to form an irrigation district and
pool their water rights. In 1920, the district
asks Reclamation to investigate the feasibility
of a water project to help ensure a steady
supply of water. Reclamation builds a
project, and farmers weather through good
years and bad. The town grows.

The year is 2000; the scene, a busy intersection of highways and subdivisions. Children are moving

to the city, and the farmers are retiring, Now the district consists of 10-acre ranchettes where people
raise kids and build houses and swimming pools. Farmers still band together, and irrigation districts have
canals and infrastructure to deliver water. But now, they face many different issues. Increasing pressures
from urban and population growth, environmental and water quality issues, and the need to maintain
quality food production in the future all pose severe challenges for Reclamation projects.

The Science and Technology Program is finishing a sociological study to address irrigation issues
such as:

¢ What does the encroaching urbanization, growing population, changes in water quality,
environmental issues, and more mean for irrigation districts?

4 What challenges and opportunities for water resource management do these sociological
changes present?

4 How can government, irrigation districts, and other water users get together to find low-cost,
innovative, and non-structural solutions to sustain and share water resources, protect infrastructure,
address rising operation and maintenance costs, and meet emerging challenges?

Thayne Coulter

(tcoulter@do.usbr.gov)™ =
<http://waterlab.colostate.edu>




This research examines programmatic issues important to long-term water management.
Issues such as urbanization of agricultural areas, environmental concerns, water quality, land
use, and municipal and industrial water demands affect the sustainability and effective use
of Reclamation facilities and resources. Understanding these issues and what they mean to

irrigation districts strengthens many of Reclamation’s programs and partnerships. )
Q

Through this research, Reclamation is establishing solid working relationships with many 8

irrigation districts, Reclamation area offices, and local governments through workshops, o

conferences, and interviews. The research ties in with Reclamation’s Water Conservation (€0)

Field Services Program to support continuing partnerships with irrigation districts. These i<

programs work together to provide study tours, training, and workshops for irrigators in

setting up their own ditch companies or irrigation districts.

Solutions identified so far include water exchanges, water transfers, water banking and

marketing efforts, secondary or “dual water” systems, improving the quality of return flows,

and many other non-structural innovations. The project continues to monitor the success

of these innovations and identify emerging innovations that address water quality of return

flows, wetlands mitigation, water marketing and more. These solutions are shared in the

agricultural community.

The year is 2100; irrigation districts, cities, local governments, environmental

organizations, and Reclamation are working together to meet the emerging challenges

with innovative solutions, thanks, in part, to Reclamation’s Science and Technology

Program’s evaluation of water management practices.

o> “The research is bringing about a better

The Four States Irrigation . ' V understanding of the many issues facing
Council presented the 1999 irrigation districts and canal companies in
Colorado Headgate Award to the Rocky Mountain region. This significant
John Wilkins-Wiells, an assistant research is addressing problems and concerns
professor of sociology at affecting the irrigation entities as they manage
Colorado State University, for this vital resource and will be a valuable

benefit to the water community.”—Grand
Valley Water Users’ Association

his work on this science and
technology project.
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Cultural Resources

Consiclev*img our past for ounr fu’rw‘e

Who lived at the sites of Reclamation projects a hundred years ago? Or thousands of
years ago? What were they like, and how did they live? These are important questions
for managing Reclamation’s projects—we need to understand and preserve buried
hints about the past as a treasured national inheritance. The federal government
recognizes how valuable and irreplaceable these prehistoric and historic cultural
resources are. Reclamation is committed to protect them from damage and to follow
numerous laws passed to protect these resources, including the National Historic
Preservation Act and the Native American Grave Protection and Repatriation Act.

Finding ways to identify historic and prehistoric sites without digging and disturbing
them is crucial to managing our cultural resources. This way, we can leave our heritage
intact for future researchers, and we can avoid disturbing burial and other sites. The
Science and Technology Program is investigating different ways to determine where
sites are and how many sites are in an area.

Locaﬁng buried sites

The Elephant Butte Reservoir levels have dropped in recent years, uncovering the

site of a Civil War era adobe fort, Fort McRae. All of the walls at the fort have
deteriorated, leaving only vague outlines of foundations. Reclamation needed to locate
buried structures, features, and a cemetery before the fort was inundated again and
before vandals could come in and damage the site. The Science and Technology
Program used several kinds of remote sensing techniques to confirm historic maps

and to locate buildings and the cemetey. Reclamation worked with a local group
interested in hometown heroes and determined that the cemetery had most likely been
moved—Ilaying to rest the legend that a local hero, a congressional medal of honor
winner, was buried under the reservoir.

This study also tested remote sensing techniques at a modern campground

at Reclamation’s Leasburg Diversion Dam. While installing a septic system,
construction workers uncovered a prehistoric pithouse, where people lived sometime
between AD 900-1300. Finding other buried prehistoric features is critical to
management and planning at this campground, so that the features can be avoided
during future development.

These technologies can prevent costs from inadvertent damage to structures, features,
and human remains during construction—costs that can easily exceed $100,000 per
incident. This also saves the costs of excavation. It also saves the government the cost
of prospecting with a backhoe and archeological crew for all future projects (upwards
of $5,000/day). The archeological site is prepared intact—backhoe prospecting
would partially destroy the site. For more information, contact Signa Larralde
(slarralde@uc.usbr.gov).



py‘edicﬁlf\g how many sites are in an area

If we know how many sites may occur in an area, we can much more easily plan and
manage cultural resources. Reclamation can select sites for construction, rehabilitation,

and other activities that minimize impacts to archeological sites, thus saving considerable
mitigation costs and helping to protect our nation’s precious prehistoric sites. The Science
and Technology Program is using GIS to evaluate geophysical factors such as soils, elevation,
vegetation, and landforms to determine the relationships among these factors and prehistoric
site locations. This research is providing information for planning studies in the Central
Valley Project by determining these relationships in the greater American-Cosumnes River
watershed and downstream Sacramento-San Joaquin Delta areas.

While this technology won’t pinpoint archeological sites, it will help predict how many

sites are likely to be in a particular area. This research uses a method called Weights of
Evidence to extend existing models and spatial analysis programs. Researchers evaluate the
data in a statistical framework and test against known data or by going into the field. In

one area with many potential reservoir sites, researchers used the program to analyze potential
effects to cultural resources, primarily prehistoric sites. The program allowed Reclamation
technical staff to quickly estimate the number of sites in the area and to test these estimates
against known data. This avoided a much longer and intensive evaluation and helped
Reclamation avoid damaging or disturbing sites.

Not only is this prediction useful for planning, it helps us understand what past landscapes
were like and what types of flooding occurred along river drainages. This history gives
Reclamation more information for determining future operations and the possibility for
future flooding. For more information, contact Jim West (jwest@mp.usbr.gov).

Da’rimg rock art without harm

Images carved into rock (called petroglyphs) are important clues to aboriginal cultures. Until
now, we have had no way to date these images without destroying them in the process.
Reclamation needs to understand and protect petroglyphs that may be on our lands and could
be affected by our operations, particularly Colorado River operations.

Science and Technology Program worked with the University of Texas, El Paso, to research
ways to use x-ray techniques and chemical indicators of age. These non-destructive
techniques provide rapid, portable, onsite techniques to date petroglyphs. This new research
helps preserve important archeological information and identify valuable cultural sites. For
more information, contact Pat Hicks (phicks@lc.usbr.gov).
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