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PREFACE

The Albuquerque Operations Office (AL) of the U.S. Department of Energy (DOE) is charged with
managing laboratories, production plants, and energy programs in several locations throughout the United
States, including New Mexico. Because of the significance of DOE activities in New Mexico, selected
economic impact studies have been completed annually since the early 1980s. The types of activities that
DOE/AL oversees are, for the most part, an outgrowth of atomic research that started in New Mexico in
the 1940s. In New Mexico, activity that was once confined to “the Hill” (Los Alamos National
Laboratory), northwest of Santa Fe, has become two national laboratories, a national waste repository, a
national remedial action project, and several energy research and conservation programs.

The economic impact on New Mexico has grown over the years to a point where these activities provide
tens of thousands of jobs and contribute billions of dollars to the state’s economy. Therefore, it is
appropriate that a report be provided periodically to the citizens of New Mexico describing the impact of
DOE on the state. This report details activities for federal Fiscal Year 1997, A glossary of terms is located
prior to the reference list. -
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EXECUTIVE SUMMARY

The U.S. Department of Energy (DOE) contributes
substantially to the New Mexico economy.
Economic benefits arising from the various
activities and functions of the Department, mainly
the Albuquerque Operations Office (AL) and its
contractors, have accrued to the state on a
continuing basis for more than 50 years. DOE
facility locations in New Mexico are shown in
Figure 1.

DOE provided funding of just over $2.9 billion in
Fiscal Year (FY) 1997 for its New Mexico offices
and contractors. This also includes grants,
community assistance, and expenditures by
out-of-state DOE offices and DOE Headquarters.
Econometric modeling techniques were used to
estimate indirectand induced effects ofthis funding.
The reference periods for these statistics are FY
1996 (October 1, 1995, through September 30,
1996) and FY 1997 (October 1, 1996, through
September 30, 1997). Total impacts represent
direct, indirect, and induced effects. The multipliers
used to determine impacts result from the inter-
industry, input-output (I/0) models developed
jointly by economists at the DOE/AL and New
Mexico State University (NMSU).

As Table 1 indicates, the total economic activity
resulting from this initial infusion of just over $2.9
billion in New Mexico for FY 1997 was slightly
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Figure 1. DOE Facilities in New Mexico.

Table 1. DOE/New Mexico’s Influence

on New Mexico’s Economy, FY

1997.
FY 1997
Revised DOEas
Economic Y 1996 DOEMew Total % of
Measure DOENM _ Mexico State State
- - billions of dollars- - - -

Economic Activity
Direct Expenditures 2.86 2.94
Indirect and Induced (a) 6.95 7.29

Total Economic Activity 9.81 10.23 gl2 1.2
Economic Activity
Multiplier 3.43 3.48
Personal Income
Gross Labor Casts 1.25 1.30
Net Wages and Salaries 115 L1
Indirect and Induced (a) 1.63 Ln

Total Personal income 277 2.90 33.9(b) 8.6
Personal income
Multiplier 242 243
Employment
Direct 19,881 19,977
Indirect and Induced (a) 52,251 53,085

Total Employment 72,132 73,062 820,469(c) 89
Employment Multiplier 3.63 3.66

a. FY 1996 results based on FY 1997 econometric model.
b. BEA April 1997 Preliminary.
<. New Mexico Department of Labor, Table C, March, 1998,

under $10.23 billion. The total personal income
impact was about $2.9 billion. The DOE
employment for FY 1997 was 19,977 and the
indirect and induced effect was 53,085 jobs for a
total impact of 73,062 jobs.

As Table 2 indicates, from the FY 1997 funding of
$2.9 billion, DOE/New Mexico instate
organizations and activities spent about $2. 1 billion
in FY 1997 for salaries and wages, materials and
services, capital equipment, and construction in
New Mexico. Out-of-state purchases and salaries
for those living elsewhere amounted to about $806
million. The employment figure of 19,977 includes
major on-site subcontractor data for both Los
Alamos (LANL) and Sandia National Laboratories
(SNL).

In FY 1996, the total impact of DOE on the state
was less than in 1997, Also, in 1996 the economic
activity resulting from the initial infusion of nearly
$2.9 billion in New Mexico was $9.8 billion (Table
1). The total personal income impact was just under
$2.8 billion. The DOE employment for FY 1996




Table 2. DOE/New Mexico Funding, Instate Expenditures and Employment by
Major Entity in New Mexico, FY 1996 and FY 1997.

FY 1996 FY 1997
New Instate New New Instate New
Mexico Expend- Mexico Mexico  Expend- Mexico
Entity Funding itures Employment Funding itures Employment
- -millions of dollars- - (jobs) - -millions of dollars- - (jobs)
Martin Marietta (SNL) 1,426.5 919.7 7,684 1,375.0 886.8 7.468
Univ. of California (LANL) 1,008.0 776.9 8,198 1,143.0 863.6 8,461
US DOE Albuquerque

Operations Office 130.1 130.1 1,063 138.2 138.2 1,016
Westinghouse Electric Corp (WIPP) 83.6 65.7 626 89.7 75.8 635
Johnson Controls (LANL) 81.3 67.9 1,136 76.9 70.5 1,435
Allied Signal 24.9 219 290 30.8 22.5 287
PT-LA 22.9 22.9 385 29.4 26.1 362
Other US DOE Operations

Offices 22.5 22.5 13 13.9 13.9 16
Lovelace Medical Faundation {({TRI) (a) 16.6 13.2 188 0.0 0.0 0
Jacob's Engineering Group Inc.

(UMTRA) 14.6 7.6 48 4.8 3.3 49
Ross Aviation Inc. 13.4 6.7 100 11.4 6.2 78
US DOE Nevada Operations Office 9.9 8.5 83 8.7 8.7 72
M-K Ferguson Company Inc.

(UMTRA) 43 43 56 3.7 3.7 49
US DOE Idaho Operations Office 3.1 3.1 2 3.0 3.0 I
Us DOE Oak Ridge Operations

Office 1.7 17 9 3.2 3.2 9
Other Contractors New Mexico 0.9 0.9 6.6 6.6 9
Total 2,864.3 2,073.6 {9,881 2,938.2 2,132.0 19,977

a. Lovelace was privatized in FY 1996, therefore is not part of the direct impacts of DOE NM on the state in FY 1997

and thereafter.

was 19,881 and the indirect and induced effect was
52,251 jobs, foratotal impact 0o£ 72,132 jobs in FY
1996.

Over the past few years, DOE/New Mexico
expenditures increased each year from FY 1984
through FY 1990. Expenditures then decreased
slightly in FY 1991, rose again from FY 1992
through FY 1994 and then decreased slightly in FY
1995 and remainedatabout $2.1 billionthrough FY
1997 (Figure 2). This upward trend has now leveled
and the future funding levels will depend onnational
needs for the types of research and development
carried out at the two national laboratories and
other variables related to Congressional budget
decisions. The past long term increases shown in
Figure 2 also highlight the ability of New Mexico's
infrastructure and business community to meet the
needs of the laboratories with local products and
services.
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Figure 2. DOE Expenditures in New
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The decreasing percentages of DOE impacts
relative to the state economy results from two basic
factors: 1) the amount of funding to New Mexico
through DOE is leveling or declining slightly; and
2) the overall state economy is continuing to grow
making DOE’s contribution a lesser part.

The economic data support the following
conclusions:

® DOE/New Mexico funding accounts for
approximately one-fourth, of all federal
expenditures in New Mexico.

® The total economic impact of DOE's New
Mexico funding of $2.9 billion was $10.2
billion in FY 1997. This is over 11 percent of
the state's economic activity or more than one
of every ten dollars of economic activity
statewide. The FY 1996 impact was $9.8
billion, based on slightly less than $2.9 billion
in operating and capital budgets for DOE's
operations in New Mexico. The FY 1996
impact was about 11 percent of the total
economic activity in the state.

® FY 1997, about 73 percent ($2.1 billion) of the
total DOE/New Mexico budget of over $2.9
billion was spent in New Mexico for goods,
services, and salaries.

® InFY 1997, expenditures in New Mexico had

a 3.48 multiplier effect on the statewide
economy. For every $100 expended by DOE,
another $248 of additional economic activity
was generated.

DOE/New Mexico funding of $2.9 billion is
equivalent to nearly $1,700 for each resident.
The direct spending in New Mexico of $2.1
billion is equivalent to over $1,200 for each
resident.

DOE operations statewide directly added just
under $1.2 billion to total personal income in
1997 (Figure 3). The income multiplier effect
generated over $1.7 billion additional personal
income for a total impact of over $2.9 billion, or
nearly 9 percent of the estimated $33.9 billion
from all sources statewide. In short, about one
of every $12 in personal income generated in
the state is directly or indirectly attributable to
DOE activities.

Total DOE/New Mexico direct employment in
1997 was 19,977 jobs, resulting in a statewide
impact of just over 73,000 jobs. Due to the
multipliereffect of 3.66, another 266 additional
jobs were supported for each 100 direct
DOE/NM jobs. Total jobs supported are about

Expenditures

Additions to

Added State &
Local Taxes, Fees & Gov't
Services $461 Million
Direct State & Local Taxes,

$103 Million for

Fees & Gov't Services

Personal

Households

Additional

FY 1997

[ Income .
. B
zopien g Dot .
$'| 2 B'“' FUnding Level New Mexico N y-
Personal -< Billion $2.9 Billion Purchases $3.9 Billion
Income ’ $729 Million Statewide

Approximately $110 Million
in Transfer Payments
& Fringe Benefits

$806 Million
Materials, Services,
Overhead, Equipment, Etc.

Lleakages to
Other States

Income

Total Statewide Economic Im pact - $10.2 Billion
Figure 3. DOE Economic Impact on New Mexico, FY 1997.




9 percent of all employment or one of every 11
jobs in the state. In FY 1996, the statewide
impact on employment was about 72,100 jobs
using an employment multiplier of 3.63.

DOE facility and project contractors paid
nearly $103 million in taxes, fees, and
enterprise charges to mainly state and local
government entities. Total revenue effects
(state and local), as a result of DOE operations
accounted for $461 million in revenues from
government taxes, fees, and enterprise charges

(Figure 3).

DOE offices and contractors spent about $729
million for goods and services (including
construction) in New Mexico for FY 1997.
These expenditures generated business activity
of about $3.9 billion (Figure 3).
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INTRODUCTION

The U.S. Department of Energy (DOE) provides a
major source of economic benefits in New Mexico,
second only to the activities of the U.S. Department
of Defense. The agency's far-reaching economic
influence within the state is the focus of this report.
Economic benefits arising from the various
activities and functions of both the Department and
its contractors have accrued to the state
continuously for over 50 years.

For several years, DOE/Albuquerque Operations
Office (AL) and New Mexico State University
(NMSU) have maintained inter-industry,
input-output modeling capabilities toassess DOE's
impacts on the state of New Mexico and the other
substate regions most directly impacted by DOE
activities. One of the major uses of input-output
techniques is to assess the effects of developments
initiated outside the economy such as federal DOE
monies that flow into the state, on an economy.

The information on which the models are based is
updated periodically to ensure the most accurate
depiction possible of the economy for the period of
reference. For this report, the reference periods are
Fiscal Year (FY) 1996 (October 1, 1995, through
September 30, 1996) and FY 1997 (October 1,
1996, through September 30, 1997). Total impact
represents both direct and indirect impacts
(respending by business), including induced
(respending by households) effects. The standard
multipliers used in determining impacts result from
the inter-industry, input-output models uniquely
developed for New Mexico.

This report includes seven main sections: (1)
Introduction; (2) Profile of DOE Activities in New
Mexico; (3) DOE Expenditure Patterns; (4)
Measuring DOE/New Mexico's Economic Impact;
(5) Technology Transfer within the federal labs
funded by DOE/New Mexico; (6) Glossary of
Terms; and (7) Technical Appendix containing a
description of the model.

PROFILE OF DOE ACTIVITIES IN NEW
MEXICO

Albuquerque Operations Office

InFY 1997 AL was the largest of the eight DOE
operations offices. Although some of the current AL
activities can be traced to 1943 and the Manhattan
Engineer Districtoperationsat Los Alamos, civilian
control was established in 1946 through the DOE
predecessor, the Atomic Energy Commission
(AEC). For over 50 years the DOE and its
predecessor agencies, the AEC and the Energy
Research and Development Administration, have
been an important economic activity in the state.
The current AL Headquarters complexis located on
Kirtland Air Force Base (KAFB), Albuquerque,
New Mexico, as the result of a move from Los
Alamos in April 1956.

The missions of DOE and AL have increased over
the years and continue to change with new arms
control treaties and increased emphasis on solving
problems of national concern. However, as was the
case in 1946, the predominant function of AL is the
design, development, production, maintenance, and
retirement of the nation's nuclear weapons,
Performing this mission and other assigned
missions in a safe and environmentally acceptable
manner is a primary concern to AL and its
contractors.

In addition to AL's nuclear weapons role in national
defense, the operations office is also responsible for
various non-weapons activities such as extensive
energy and environmental research programs,
selected energy conservation efforts, the Waste
Isolation Pilot Plant (WIPP), and the nationwide
Uranium Mill Tailings Remedial Action(UMTRA)
Project.

AL had a staff of about 1,386 in FY 1997, 1,016 of
these were located in New Mexico. The remaining
out-of-state employees were located in three area
offices, one project office, and two transportation
safeguard sections. AL is responsible for selected
DOE operations in Colorado, California, Florida,
Missouri, Tennessee, and Texas. AL also has
activities in Utah, Arizona, Nevada, and South
Carolina, but does not maintain an official office in
these states. Facilities for which AL is responsible
include two major laboratories, two production
plants, a training academy, and a test site, Tonopah




Test Range (TTR). TTR is located in Nevada and
operated through Sandia National Laboratories.

AL'sintegrated management and operating (M&QO)
contractors include the University of California
(LANL), Lockheed Martin (SNL), Mason and
Hanger-Silas Mason Co., Inc. (Pantex Plant near
Amarillo, Texas), and Allied Signal (Kansas City
Plant-Missouri). Other major contractors include:
WestinghouseElectricCorporation(WIPP);Jacobs
Engineering and MK Ferguson (UMTRA Project);
Chem-Nuclear GeoTech, Grand Junction Projects
Office; and Ross Aviation, air transportation
services. Most of the facilities and projects for
which AL isresponsiblearelocated inNew Mexico.

Los Alamos National Laboratory
History

Los Alamos National Laboratory wasestablished in
1943 as the war-time Project Y of the Manhattan
Engineering District with responsibility for
developing the first nuclear weapon. It became a
multi-discipline, multiprogram Laboratory
applying capabilities developed from its original
mission to national security and civilian needs
during the cold-war era.

Background

The Laboratory is located in Los Alamos County,
New Mexico. The county covers 110 square miles
andhada 1997 population of 18,275 (Burcau of the
Census, 1997). The Laboratory is operated by the
University of California for the U.S. Department of
Energy under contract W-7406-ENG-36, and is an
affirmative action/equal opportunity employer.

During 1997, the Laboratory had approximately
8,500 University of California employees, by
headcount, (including full-time, part-time, paid and
unpaid affiliate, visiting, and casual status) and an
additional 1,800 contract employees, vendors,
members of the protective guard force, and
contractor personnel.

The 1997 operating budget was approximately $1.2
billion. Principal activities are as follows: Defense
Programs 53%, Nonproliferation and National
Security 9%, Environmental Restorationand Waste
Management 12%, Energy Research 6%, Nuclear
Energy 2%, Energy Efficiency and Renewable
Energy 1%, other DOE 1%, Work for Others 16%.

Administrative, research, and maintenance
facilities occupy more than 5.1 million occupiable
square feet (of over 8 million gross square feet) of
building space, of which 2.3% is leased (off site).
The 34 technical areas are scattered over about 43
square miles (27,800 acres). They occupy about
39% ofthe total county area.

Because of topographic, environmental ,
operational, and buffering constraints, only about
30% of the 27,800 acres of DOE land is
developable. The facilities, including buildings,
infrastructure, and capital equipment, have an
estimated replacement cost of $4.2 billion.

Los Alamos is involved in partnerships and

collaborations with other federal agencies, with

industry, and with over 230 universities worldwide.

In addition, the Laboratory is committed to helping

diversify the regional economy and enhance
educational opportunities.

Mission and Capabilities

The Laboratory's central mission is reducing the
global nuclear danger, involving work in nuclear
weapons and threat reduction. Stockpile
stewardship is a major focus for Los Alamos in
reducing the global nuclear danger. In an era when
the size of the nuclear stockpile is being reduced and
there is no longer an option of nuclear testing to
certify the reliability and safety of the existing
stockpile, computer modeling and simulation
through the Accelerated Strategic Computing
Initiative (ASCI) plays an increasingly important
role in stockpile stewardship.

Los Alamos also applies its expertise to key
conventional defense and civilian issues that are
synergistic withthe centralmissionand capabilities.
For example, the high-performance computing
capability and related competencies, as well as
addressing national security area such as chemo-
biological warfare and stockpile management,
address national problems as wide ranging as
epidemics, global warming, traffic patterns, and
forest fires.

The Laboratory's strength derives from its ability to
solve extremely complex problems that require the
integration of scientificand technical expertise—an
array of disciplines and diverse capabilities—with
highly specialized facilities and unique operations
expertise.




Los Alamos provides technical assistance to the
weapons complex and supports such areas as
energy and environmental technologies. It also
emphasizes basic research that sustains existing
programs and the DOE research mission, work for
other federal agencies, and work with U.S. industry.

The Laboratory technical capabilities are clustered
into eight core technical competencies. These are
characterized by those that emphasize a scientific
approach and those that emphasize scientific
foundations:

Scientific Approach

+ Theory, modeling, and high-performance
computing

+ Complex experimentation and
measurement

»  Analysis and assessment

Scientific Foundations

+  Nuclear weapons science and technology

+  Nuclear and advanced materials

+ Earth and environmental systems

+  Bioscience and biotechnology

» Nuclear science, plasmas, and beams
Major Facilities

@ TA-55 Plutonium Facility. The nation's only
full-service operating plutonium facility.
Weapons stockpile stewardship, pit
surveillance and dismantlement, actinide
research, NASA fuel projects, nuclear waste
management and treatment. '

® Laboratory Data Communication Center
(LDCC) plus Advanced Computing
Laboratory (ACL). Laboratory's central
computing facility plus state-of-the-art ACL
for advances in high-performance computing,.

® Neutron Science Center (LANSCE): National
user-facility. Includes the Lujan Neutron
Scattering Center, the Weapons Neutron
Research facility, one of the world's most
powerful proton linear accelerator, and the
proton storage ring. LANSCE supports
advanced materials science, nuclear science,

particle beam technology, nuclear weapons
science, bioscience, and chemistry.

® Chemistry and Metallurgy Research Facility
(CMR). plutonium metallurgy, advanced
chemical diagnostics, nuclear and
radiochemistry.

® Materials Science Laboratory (MSL).
Materials R&D center and user facility,
experiments in high-temperature
superconductivity, materials modification and
analysis, using ion beams and lasers.

® Health Research Laboratory (HRL). Center
for Human Genome Studies, biological
research, molecular biology, biochemistry,
genetics.

Achievements
® Developed first nuclear weapons (1945),

® Demonstrated the ignition of thermonuclear
fuel (1951),

® Tested first thermonuclear weapon (1952),

® Designed the majority of weapons in the
nuclear stockpile and the first flash x-ray
radiographic facility (1963) and holds
responsibility for stewardship of the weapons,

® VELAsatellite verification ofatmospherictest-
ban treaty (1963), and

® Major contributionstothedevelopment oflarge
scale computers and computation and to
nuclear reactor design:

MANIAC 1II computer (1956), IBM's
STRETCH(1961), Craycomputer(1976),
Thinking Machines Corp. CM-2 (1989-
90), Monte-Carlo method (1947) and the
Sp discrete ordinates method (1953) for
solving radiation transport computations,
the particle-in-cell method of numerical
fluid dynamics (1957), computer codes to
analyze reactor safety (1979). -

Achievement of criticality: uranium
solution-fueled reactor (1944);

First plutonium-fueled reactor (1946),
"Lady Godiva" critical assembly (1953);
KIWIreactor (1960); and Phoebus reactor
(1965); for nuclear-powered rocket




program, and operation of UHTREX
reactor (1969).

® Major contributions in fundamental science
including:

Detection of neutrino (1956, 1995 Nobel
Prize in physics), first demonstration of
thermonuclear plasmainlaboratory fusion
studies (1958), use of high intensity
LAMPPF proton accelerator for nuclear
studies (1972), discovery ofheavy-fermion
superconductor (1982).

® Recently:

Detection of single fluorescent molecules,
first flow cytometer for sorting single
biological cells, discovery of the human
telomere, complete sequencing of
chromosome 16, measurement of neutrino
mass, computer modeling of global ocean
temperatures. detection of ionic pulsed-
pairs of radio impulses by an instrument
aboard a satellite, new milestones in high
temperature superconductivity and
materials processing, and characterization
of the earth's changing magnetic field and
the spin-rate of the earth's core.

Future Prospects

Los Alamos will continue its role in science-based
stockpile stewardship. There may be an increase in
the role in non-proliferation and
counterproliferation. The Laboratory has been
designated as the preferred location to manufacture
nuclear weapon pits on a small scale. DOE has
assigned the responsibility to develop technology
for accelerator-production of tritium to Los
Alamos. High performance computing, with its
associated capabilities is expected to address
additional complex civilian problems.

Sandia National Laboratories
History

Sandia was established in 1949 to perform the
engineering development and ordnance
responsibilities associated with nuclear weapons.
The facility evolved into an engineering research
and development laboratory by the early 1960s.
During the 1970s, it became a multiprogram
national laboratory with responsibilities in national

security, energy, and environmental research and
development. Sandia National Laboratories is
operated for the United States Department of
Energy by Sandia Corporation, a Lockheed Martin
Company.

Background

Sandia's executive management offices and larger
laboratory complex are located on Kirtland Air
Force Base at the southeastern edge of
Albuquerque, New Mexico. This site, referred to as
Sandia/New Mexico, is composed of five technical
areas and an expansive outdoor testing field
covering 17,750 acres. This location benefits from
its proximity to other major defense laboratories
and testing facilitates and the emerging
high-technology industrial climate in the Rio
Grande research corridor. Another Sandia complex
in Livermore, California occupies 413 acres at the
eastern edge of the San Francisco Bay area. Sandia
also operates test facilities in Nevada and Hawaii.
Approximately 7,500 people are employed by
Sandia, and annual operating funding is about $1.4
billion.

Missions and Capabilities

Sandia has responsibility for the engineering
development of all U.S. nuclear weapons and for
systems integration of the nuclear weapons with
their delivery vehicles. National security programs
and defense-related environmental programs for the
Department of Energy constitute 65 percent of the
laboratory's work. Responsibilitics embrace the
design, certification, and assessment of the
non-nuclearsubsystemsofnuclearweapons; safety,
security, reliability, and use-control; issues
associated with the production and dismantlement
of nuclear weapons; surveillance and support of
weaponsinstockpile, environmentalrestorationand
waste management related to the nuclear weapons
complex, and substantial work in nuclear
intelligence, nonproliferation, and treaty
verification technologies. Ten percent of Sandia's
work supports DOE missions in energy science,
research, and development. About 25 percent of the
laboratory's work is for other government agencies,
particularly the Department of Defense, in
programs where Sandia's unique competencies,
built from mission responsibilities, can add value.




Recent Achievements

® Replaced the aging B53 bomb with a
modification of the safer B61 bomb

® Developed a higher-security cryptographic
controller for programming bomb
use-authorization devices

® Produced world-record x-ray pulses with the
z-pinchtechniqueinaparticlebeamaccelerator
forapplications inweapons physics and inertial
confinement fusion

® Developed and tested radiation-hardened
integrated circuits that can survive five
megarads

® Continuedtodevelop record-breaking software
applications on the world's first teraflop
computer

® Provided assistance to Russian and Ukraine to
protect nuclear materials at 44 sites

® Developed and demonstrated an all-weather,
day/night guidance system for penetrator
weapons

® Supported the processthat resulted inapproval
of the operating application for the Waste
Isolation Pilot Plant in Carlsbad, NM, by the
Environmental Protection Agency

Future Prospects

Funding for defense programs has stabilized as the
laboratory focuses on stockpile stewardship and
management in the absence of new weapon
development programs. Programs in
nonproliferation, arms control, and global nuclear
materials management are of growing importance.
Energy programs are merging with the broader
mission for the security of critical infrastructures.
Environmental cleanup activities will continue until
2000 with modest change. In the future, Sandia will
be increasingly focused on defense programs
responsibilities and activities that support the core
competencies for that mission.

Waste Isolation Pilot Plant
History

WIPP was authorized and funded by the U.S. DOE
National Security and Military Applications of
Nuclear Energy Authorization Act of 1980 or

Public Law 96-164 as authorized by Congress,
which provided for a research and development
facility to demonstrate the safe disposal of
radioactive wastesresultingfrom defenseactivities.
The WIPP site was chosen through a selection
process that started in the 1950s, DOE/AL was
giventhe responsibility formanaging the disposal of
defense-generated transuranic (TRU) waste in a
deep geological repository.

Construction of the surface structures and
underground mines was completed, site data
collected, and a Final Safety Analysis Report was
publishedin 1990. The WIPP Land Withdrawal Act
of 1992 identified the regulatory and institutional
prerequisites for reaching a disposal decision. This
act was amended in September 1996 to recognize
changes in test strategy, delete duplicative
requirements, and establish congressional
consensus that WIPP should open by November
1997. These changes were incorporated in an
updateFinal Safety AnalysisReport, January 1998.
DOE established the Carlsbad Area Office (CAO)
in 1993 to assume responsibility for the WIPP and
the National Transuranic Program.

Background

WIPP is located 26 miles east of Carlsbad in Eddy
County, New Mexico with fewer than 30 people
living within a 10 miles radius of WIPP. The WIPP
repository is an underground mine located 2,150
feet below the surface in the Salado Formation
(Figure 4), a 2,000—foot thick salt bed that extends
laterally for 36,000 square miles. The WIPP site
covers 10,240 acres, of which 12 acres have been
mined underground for conducting scientific
experiments and another 15 acres mined for waste
disposal. A total of 100 acres, in eight separate
blocks, will be mined to hold waste. Approximately
250 surface acres are fenced and surrounded by a
10,000-acrebuffer zone available for recreationuse
or grazing leases. WIPP is operated for DOE by
Westinghouse WasteIsolation Division. During FY
1997, 1,057 WIPP-related jobs [including CAOQ,
Westinghouse, SNL, the CAQ Technical
Assistance Contractor (CTAC) and other
contractors] were supported by the CAO. Thetotal
CAO budget for FY 1997 was approximately $90
million in New Mexico.
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Figure 4. Waste Isolation Pilot Plant Layout.

Mission and Capabilities

The mission of the CAO is to protect human health
and the environment by providing for safe disposal
of transuranic waste by establishing an effective
system for management of transuranic waste from
generation to disposal. The WIPP facility serves as
a research and development facility to demonstrate
the safe disposal of radioactive wastes resulting
from U.S. defense activities and programs. The
WIPP is exempted from regulation by the Nuclear
Regulatory Commission. The WIPP facility is a
critical component for TRU waste disposal within
the DOE vision to clean up the DOE Weapons
Complex by the year 2006.

The decision to dispose of waste at WIPP will be
made by the Secretary of Energy and is based on a
thorough evaluation of repository and system
performance, including: operational excellence,
transportation, packaging, characterization, and
certification. It will also be based on informed
publicparticipationandinstitutional and regulatory
acceptance.

Achievements

During FY 1997, the CAO and its contractors
achieved the following;

Advanced Manufacturing and Innovation
Training Center (AM&ITC)

« Provided financial and human resource
support for the continued development of
the AM&ITC, a center offering training,
education, and business incubation and
expansion opportunities in Southeastern
New Mexico. Start-up supportin FY 1996
included $1.96 million from the CAQ, as
well as CAO and contractor oversight of
operations. Continued support for
expanded regional services in FY 1997
included AM&ITC training and education
for displaced workers in the mining
industry. An AM&ITC open house was
conducted in February 1998 to
demonstrate new equipment purchased,
including computer-assisted drafting,
computer-assisted manufacturing and




computer numeric control facilities,
pneumatics, hydraulics, and control
trainers. The AM&ITC operates a state-
of-the-art machine shop program. During
FY 1996-97, credit and custom courses
totaled 39, with 698 students trained.
Twelve courses were scheduled for the fall
1998 semester. Space has been leased at
the AM&ITC to New Mexico State
University - Carlsbad, Sandia National
Laboratories, Westinghouse, Nuclear
Filter Technologies, and Mobile
Characterization Services.

Southeast New Mexico National
Environmental Technology and Training
Center (TTC)

« Provided a total of $1.5 million financial
support to the TTC during the three-year
period FY 1996-98. The TTC now
operates self-sufficiently. The center
supports National Transuranic Waste
(TRU) Program training needs as well as
regional environment, safety and health
training. During FY 1996-97, the TTC
conducted a total of 230 courses, training
approximately 4,000 students. Clients
have included Battelle, LLNL, SNL, EPA
and a variety of Carlsbad area businesses.

» Additional CAO support for the TTC
during FY 1997 included initial
construction of the Energy Training
Internet Hub (En-Train) World Wide Web
site, enabling personnel across the DOE
complex to take training on-line. Free,
public access is provided to extensive
training and technical materials created at
DOE locations, offering proven, best-of-
class training, one-stop access to free
materials, immediate download and a
variety of training formats. The En-Train
operation is scheduled to be transferred to
the TTC by the end of FY 1998.

Technology Transfer
® Since inception of the CAO Technology

Transfer Program in 1995, the investment of
$50,000 per year has resulted in more than
5,000 transfers of CAO-developed soft
technology, such as training materials,

technical documents, surveys, and assessment
instruments to U.S. organizations. Recipients
include educational institutions, governmental
agencies, non-profit groups, and businesses.
More than 350 transfers were completed to
women-owned small businesses during the
period. Annual surveys of transfer recipients
demonstrated $21.4 million in private sector
economic impact and 500 jobs created or
retained. More than 90 percent of transfers are
conducted electronically via e-mail and the
Internet, with one-day cycle time. Clients have
included Harvard and Yale universities, MIT,
Motorola, Hewlett-Packard, Dell Computer,
the United Nations, City of Phoenix, State of
New York and NASA. The Technology
Transfer T2ED.com web site began operation
in February 1998.

Other Economic Development Initiatives

® During FY 1996-97, the CAO supported

training of more than 200 teachers, students
and business representatives in writing grant
proposals to support regional grassroots
economic development. A total of seven grants
were written/reviewed during the period to
support public education, a training center, a
national park,amuseum, andaminority-owned
business. Winning grant proposals brought a
total of $2.1 million into the region.

Proposed the start-up of a spin-off training
products business to areca economic
development investors in February 1998
through the Carlsbad Department of
Development. CAO supported development of
a business plan to create a training products
business for the manufacturing field. CAO
continues to identify other products and
services with spin-off potential from WIPP.

Provided design and writing consultation for
Carlsbad Department of Development
marketing materials and a business relocation
guide, volunteer assistance to survey 215 area
businesses for a business retention and
expansion project, compilation of a geographic
information system database, and survey
development, analysis and tabulation for
economic development and educational
organizations.

o




® Servedin a variety of community and business
developmentefforts, including the United Way,
Carlsbad MainStreet Project, Downtown
Business Association, Rotary International, the
Carlsbad Muscum and Art Center, Carlsbad
Chamber of Commerce and Carlsbad
Department of Development. Provided
management development and team-building
seminars to area businesses and public
education.

Future Prospects

¢ Continued supportand development of spin-off
businesses from WIPP products and services
that fulfill identified needs in Southeastern New
Mexico. Theseefforts supportthe development
of Southeastern New Mexico as an
international "lessons-learned center"” for
passing on knowledge, skills and abilities to
others.

® (reating synergy for systematic expansion of
regional economic prosperity by working with
a variety of business and community
developmenteffortsthatincludelocaleconomic
developers, downtown MainStreet projects,
educational development, and business
recruitment and retention.

Uranium Mill Tailings Remedial Action
Project

History

Uranium ore has been mined in significant
quantities for more than 40 years. Initially, the ore
was mined by private companies for federal
governmentuse innational defense programs. After
the 1950s, uranium was also needed as fuel for
nuclear power plants.

When the mills shut down, they left behind large
piles of uraniummill tailings, the sand-like material
that remains after uranium has been extracted from
the ore. Tailings contain 85 percent of the
radioactivity present in the unprocessed uranium
ore and small concentrations of naturally occurring
materials that radioactively decay to radium and
produce radon, a radioactive gas.

Levels of human exposure to radioactive materials
from the piles are low; however, in some cases,
tailings were used as construction materials before
the potential health hazards of the tailings were

recognized. Inhomes or other structures containing
tailings, the radon gas can concentrate in enclosed
spaces. The purpose of remedial action is to
minimize or eliminate potential health hazards
resulting from exposure of the public to residual
radioactive materials at the former processing sites

and at contaminated properties.

After determining that uranium mill tailings might
pose a public health hazard, Congress passed
Public Law 95-604, "The Uranium Mill Tailings
Radiation Control Act (UMTRCA) of 1978," to
cleanup all inactive uranium mill sites thathad been
abandoned by the late-1960s. DOE was given the
responsibility for stabilizing and controlling the
tailings at 24 inactive sites in a safe and
environmentally sound manner in accordance with
EPA standards. The UMTRA Project Office was
established in 1979 as part of the Albuquerque
Operations Office.

Background

The UMTRA surfaceremediation project is located
in Albuquerque, New Mexico, and is managed by
16 federal employees. Jacobs Engineering Group
Inc. is the technical assistance contractor for the
project, providing technical and management
supportto DOE. In FY 1997, Jacobs and its three
teaming partner companies had 60 people in New
Mexico devoted to the project at the start of FY
1997; that number had been reduced to 53 by year’s
end. Construction management supportis provided
by the remedial action contractor, MK-Ferguson
Company, and its subcontractors, with staff levels
moving from 650 employees at the beginning of the
fiscal year to 222 at the end of September 1997.

The former processing sites being remediated by
thisprojectarelocated near Shiprock and Ambrosia
Lake, New Mexico; Salt Lake City, Green River,
and Mexican Hat, Utah; Canonsburg,
Pennsylvania; Durango, Slick Rock (two sites),
Gunnison, Naturita, Grand Junction, Rifle (two
sites), and Maybell, Colorado; Tuba City and
Monument Valley, Arizona; Spook (Converse
County) and Riverton, Wyoming; Lakeview,
Oregon; Lowman, Idaho; Belfield and Bowman,
North Dakota; and Falls City, Texas (Figure 5).

In July, 1997, DOE determined that cleanup was
not required at the two UMTRA sites at Belfield and
Bowman, ND. This action was taken at the request
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Figure 5. UMTRA Project Sites.

of the state of North Dakota because of minimal
public support, limited state funding and the very
small risk to the public and the environment. This
reduced the number of UMTRA sites from 24 t0 22.

Mission and Capabilities

DOE/AL has been assigned responsibility for
managing this nationwide project. The work
involves eliminating or minimizing potential health
hazards from uranium decay products by providing
remedial action at the 22 designated inactive,
privately owned, uranium milling and processing
sites, and approximately 8,156 associated vicinity
properties around the nation. Most of these sites met
the requirements of the Atomic Energy Act of 1954
before abandonment, but do not meet current U.S.
EnvironmentalProtectionAgency(EPA)standards.
The 1988 amendments to Public Law 95-604 also
directed the DOE to conduct cleanup of ground
water resources affected by contamination from
UMTRA Project sites. Responsibility for the
ground water cleanup was moved from
Albuquerque to DOE’s Grand Junction Office
(GJO) in Grand Junction, Colorado, on October 1,
1995.

Achievements

® Projectmembers saved $1.4 million during FY
1997 through DOE's Cost Reduction/

Productivity Improvement Program (CR/PIP).
UMTRA team people have saved $77 million
since the CR/PIP began in 1988.

Work was completed at the two Slick Rock,
Colorado, sites in FY 1997. All 22 sites are
now complete except for Maybell and Naturita
in Colorado. These two remaining sites are
scheduled to be completed in September 1998.

Obtained National Regulatory Commission
(NRC) licensing of four sites through the end of
FY 1997, bringing the total licensed to 11.
These were Falls City, Texas, in July; and
Gunnison, CO, and Mexican Hat and Salt Lake
City, Utah, in September. Inaddition, theNRC
certified the processing sites at Grand Junction,
CO, and Monument Valley, AZ, during the
year. By September 1998, 20 sites are
scheduled to be licensed by the NRC.,

Completed 8,031 of the 8,156 vicinity
properties eligible for remedial action under the
UMTRA Project. These properties are
residences, private businesses and open lands
where uranium tailings were used as
construction materials.

Congress passed a bill extending the authority
ofthe Secretary of Energy to perform UMTRA




remedial actions by two fiscal years through
September 30, 1998.

Future Prospects

As the world’s largest materials management
project ever undertaken to reduce or eliminate risk
to the general public from exposure to potentially
hazardous radioactive materials, the UMTRA
Project will have encapsulated and 1solated almost
one-fourth of all uranium mill tailings generated in
the United States by the time cleanup is completed
in September 1998. This amounts to more than 42
million cubic yards of material!

Other DOE Activities in New Mexico
National Atomic Museum

The congressionally chartered National Atomic
Museum is operated for the Department of Energy
by Sandia National Laboratories. The museum’s
mission is to preserve and exhibit to the public the
history of the nuclear age. Exhibits focus onnuclear
defense but also include peacetime uses of nuclear
energy and nuclear science. Tours are provided to
organized groups on a scheduled basis. The
museum also maintains a library and photographic
archives. In FY 1997, 107,000 guests visited the
museum.

Ross Aviation

Ross Aviation, Inc. is AL's support service
contractor providing air cargo and passenger
service. Itutilizes base facilities located on KAFB,
Albuquerque, New Mexico. All aircraft operate in
support of the air service contract to Department of
Energy and the aircraft are government owned.
Services supported by Ross aviation, Inc. include
cargo transports between production plants,
national laboratories, test sites, and military
facilities, and provides ondemand special passenger
and cargo flights. The AL fleet of aircraft is
maintained by Ross Aviation under the provisions
of its FAA repair station certificate.

Ross Aviation, Inc. operates from a facility
contiguous to the Albuquerque International
Airport. The contractor employs approximately 80
people and has an annual operating budget of about
$10million. The AL fleet consists of three DC-9 jet
transport, two DHC-6 Twin Otter turboprop
airplanes, one B200C King Air turboprop and one
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LR-35A Learjet. The size and mix of the fleet is
adjusted in response to DOE mission requirements.

Security Training

The DOE Safeguardsand Security Central Training
Academy (S&SCTA) is operated by Wackenhut
Services, Inc. (WSI) and is located on the old
Manzano Base Administration Area of KAFB,
Albuquerque, New Mexico. The S&SCTA is
chartered to ensure efficient, effective and
standardized crosscutting training to DOE and
contractor personnel located at DOE sites through
out the country in these safeguards and security
disciplines: protection program operations,
program planning and management, nuclear
materials control and accountability, information
security and personnel security. Training services
are also extended to non-safeguards and security
personnel within DOE, other federal agencies, and
state, local and international governmental
agencies. The New Mexico State Police,
Albuquerque Police Department, and Bernalillo
County Sheriff Office are training partners with the
S&SCTA.

It is staffed by four DOE and over 90 WSI
contractor employees, and supplemented by its
subcontractor Battelie Memorial Institute. The
curriculum includes over 150 courses, including 45
that are accredited by the American Council on
Education. Over 50 traditional classroom courses
have been converted to multi-media Distance
Learning formats to take the training to the student
at the work site. These formats include: on-line via
theInternet, CD-ROM, audio/videotape, televideo-
conferencing, and live interactive television via
satellite. The use of'these technologies garnered the
S&SCTA the Vice Presidential "Hammer Award"
for efficiency, the DOE "Honor Roll Award" for
quality, and the DOE recognition as the first
Training Center of Excellence in 1997.

The Safeguards and Security Central Training
Academy has the capacity to train anyone, on
anything, anytime, and anywhere and continues to
expand its training services to meet customer needs
everyday.

The AL Transportation Safeguards Division
conducts extensive training for special Agents
(Couriers) in a remote site on KAFB and Ft.
Chaffee, AR. The Transportation Safeguards




Training Center (TSTC) utilizes two primary
contractors (Star Mountain, Inc. and AlliedSignal
Inc.) to provide services. FY 1997 federal jobs for
this program are approximately 13; contractors
employ approximately 49.

Albuquerque Operations Office Support
Contractors

In addition to the contractors that manage and
operate the several facilities and projects for DOE
in New Mexico, the Operations Office uses other
contractors for technical, management and
administrative support services. AL currently has
over 30 support service contracts—65 percent are
minority-owned small and disadvantaged
businesses (commonly referred to as 8(a) firms).
The FY 1997 expenditure for support services was
approximately $57.0 million, which included
management and operation of the DOE Safeguards
and Security Central Training Academy. Major
contractors supporting the New Mexico activities
provide specialized technical and management
support, special studies, and analysis, training,
medical services, facilities maintenance, custodial,
and administrative services. Core areas supported
include national security; science and technology
management; environmental management;
environmental, safety, and health; and business
practices.

DOE EXPENDITURE PATTERNS

The term DOE/New Mexico is used to describe the
funding to and expenditures of AL, all DOE/AL
contractors, and other DOE offices expending
money in the state. The type of model used was an
I/0 model, reflecting the fact that the model related
the level of activity within an economic system to
the level of demands for its outputs or products.
Tables 3 and 4 are summaries of Appendix Tables
9,10, 11, and 12. The expenditure patterns
(production functions) of DOE in New Mexico, as
shown in column 38 of Table 13, were derived as
follows: New Mexico expenditures and operating
budgets for FY 1996 (Table 3) and FY 1997 (Table
4) were collected from DOE contractors in New
Mexico; for DOE contractors not in New Mexico,
only amounts expended in New Mexico were
collected,; total expenditures in New Mexico during
FY 1996 and FY 1997 were also collected from AL
and other DOE operations offices.

The two largest DOE contractors in New Mexico
are LANL and SNL. To compare the two
laboratories, the on-site maintenance and security
contractors at LANL need to be included with the
LANL figures. In FY 1996, LANL, with the two
contractors, was funded at slightly more than $1.1
billion and SNL at slightly over $1.4 billion. InFY
1997, the LANL budget increased to about $1.25
billion while SNL decreased to less than $1.38
billion. Total expenditures in New Mexico in FY
1997 were $960 million at LANL (including the two
on-site contractors) and $887 million at SNL as
compared to $868 million and $920 million,
respectively, in FY 1996.

Other DOE contractors in New Mexico include
ITRI, Ross Aviation, Jacobs Engineering Group,
Inc., MK-Ferguson Company (UMTRA), Johnson
Controls (LANL), Westinghouse Electric (WIPP),
and Allied Signal. Each contractor assigned their
instate expenditures to one of 37 industrial sectors
as summarized in Tables 3 and 4 and detailed in
Appendix Tables 9-12.

DOE contractors not in New Mexico reported only
their expenditures in New Mexico. These included,
M&H-SM Co., Inc. (the Pantex Plant in Texas),
Lockheed Martin Speciality Components, Inc,
MACTEC-ERS and WASTREN.

Tables 3 and 4 present total New Mexico
expenditures by sector for DOE contractors and
field offices. The last column in Table 4 also
presents total DOE/New Mexico expenditures (the
sum of the instate expenses of DOE/AL, the instate
contractors, and the expenditures in New Mexico by
out-of-state contractors and field offices). DOE
expenditures in New Mexico for the FY 1983-1997
period are summarized in Figure 6. The instate
spending from the DOE/New Mexico total has
increased steadily since 1983, to $2.2 billion
expended in FY 1994 and then decreased to less
than $2.1 billion in FY 1995 and remained at about
$2.1 billion through FY 1997.

Total DOE/New Mexico instate expenditures (the
initial respending of total operating and capital
budgets) amounted to over $2.1 billion, or about 72
percent of the total budget in FY 1996 (Table 3). In
FY 1997, instate expenditures were about 73
percent ($2. 1 billion) of thetotal DOE/New Mexico
budget of over $2.9 billion (Table 4). As a result,
slightly over $806 million went to out-of-state




Table 3. DOE NM Expenditures (in thousands of dollars) by Sector and Total
Operating Budget, US DOE Offices and Total Expenditures, FY 1996.

Other Support Other DOE Total
Sector USDOE/AL _ SNL (b) LANL (9 _ WIPP (d) UMTRA (e) ITRI(f) Contractors (g) Offices (h) FY 96
1. Livestock & Livestock Products
2. Other Agricultural Products 2 2
3. Forestry & Fishery Products 5 S
4. Agriculture, Forestry & Fishery Services 684 | 685
5. Mining, Crude Petroleum & Natural Gas (70) 1,139 1,069
6. Construction 4,979 42,844 14,855 4,417 1,181 Sl 68,327
7. Ordnance & Chemical Manufacturing 2 231 233
8. Food & Kindred Products Manufacturing 245 245
9. Textiles Products & Apparel Manufacturing 32 42 74
10, Lumber & Wood Products Manufacturing 232 232
1 1.Paper & Publishing Manufacturing 294 179 473
12. Petroleum Refining & Products Manufacturing 180 210 1 328 719
13. Class, Stone & Clay Products Manufacturing 10 18 28
14.Primary & Fabricated Metals Manufacturing 5,148 3,225 17! 10 2,550 11,095
1 5. Computer, Office & Service Equipment Manuf. 8,881 4,507 1RE:} 227 139 13,883
16.Electrical Equipment Manufacturing 1,597 12,211 1.204 15012
17. Scientific Instruments Manufacturing 467 154 621
18, All Other Manufacturing 344 150 385 200 1,079
19. Motor Freight Transport & Warehousing 246 27 109 3 384
20. All Other Transportation 1,257 229 624 206 2.3i6
21, Communication 2,364 6,876 3,213 IS 6 9 V57 12,639
22.Electric & Gas Utilities 905 13,691 22,657 751 7 594 193 126 38,923
23. Water & Other Utilities 13 647 98 478 9 10 18 1,274
24.Wholesale Trade 27,977 43,713 7,259 2 78,951
25, Retail Trade 1,390 37,784 72,512 846 220 1,422 304 1,135 115,614
26.fFinance, Insurance & Real Estate 2,800 1,452 292 742 10 448 937 6,682
27.Hotel Restrnt, & Other Personal Services 719 1,136 438 i7 177 638 3,125
28.Data Processing & Computer Services 23,764 17,559 1,431 59 174 40 43,027
29.Management & Consulting Services 30,967 20,658 284 5 665 142 12,448 65,211
30.Enginr., Architecture & Surveying Services 22,094 30,260 3,344 3,341 16 2,601 61,656
31.0Other Business Services 19,063 65,030 19,580 7,448 220 726 1.454 9,668 123,191
32.Automobile & Other Repair Services 3,611 3,876 59 8 48 148 108 7.858
33. Amusement, Recreation & Video Services 879 185 24 1,088
34, Health, Education & Social Services 20,724 8,201 57 16 76 138 29,212
35, Government Services 4 24,471 13,739 7 32 212 38,465
36.1local Government 3,716 18,890 3,640 1,590 248 10 362 201 28,659
37.5tate Government 7.544 29,041 6,108 3,228 600 20 1,231 399 48,170
38. United States Department of Energy (a)
39.Households 90,090 527,824 561,564 32,720 6,330 8.247 20,275 6,265 1,253,315
Total New Mexico Expenditures 130,067 919,711 867,694 65,674 11,897 13,204 29,500 35,794 2,073,540
Total Operating and Capital Budget 130,067 1,426,472 1,112,160 83,630 18,890 16,594 39,261 37,165 2,864,240

3. Any Lransier of Mohey Ta7 services of products between speuhea actvities 15 counted only i Che activity of The Tast receving agency.

b. Includes Lockhead Martin (SN1)

c. Includes tniversity of California { LANL), PT-LA and Johnson Control
d.includes Westinghause

e. Includes Jacobs Engineedng Group and M-K Fergusan Co

f. includes Lovelace Bio. & Research Institute

g. Includes Martin Marietta Speciaity Com ponents, Inc.. and other contractors
h. Indudes Idaha. Nevada, Oak Ridge and other Operations Offices

purchases and salaries for those living elsewhere.
SNL accounted for about 61 percent of the
out-of-state spending, mainly because of a
significant effort at Livermore, California. LANL
accounted for another 36 percent, and others the
remaining 3 percent.

The FY 1996 and FY 1997 New Mexico funding,
instate expenditures, and employment by major
entity, (excluding combined major on-site
contractor effects), are presented in Table 5. InFY
1997, Lockheed Martin (SNL) had funding and
instate expenditures of $1.38 billion and $886.8
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million, respectively. University of California
(LANL not including maintenance and security
construction) followed with $1.14 billion funding
and $863.6 million instate spending. DOE/AL was
third with $138.2 million in funding and instate
spending.

DOE/New Mexico expenditures by major sectors in
FY 1997 were personnel ($1.3 billion), services
($366 million), trade ($2 13 million), government
($103 million), construction ($48 million),
manufacturing ($42 million), and other sectors ($60
million) (Table 6). About 61 percent of




Table 4. DOE NM Expenditure (in thousands of dollars) by Sector and Total
Operating Budget, US DOE Offices and Total Expenditures, FY 1997.

Cther Suppoit  Cther DCE Tota
Sector .. USDOFAL N b) LANc) WPP(d) UMIRA()  Contractors (f) Offices (9) Yo7
1. Uvestock & Livestock Products
2. Cther Agiicultur Products 10 [{d]
3. Forestry & Fishery Products 9 9
4. Agiculture, Forestry & Fishery Services 280 280
5. Mining Gude Petroleumn & Natural Gas 211 1,801 2,012
© 6. Construction 5215 24,355 15,788 2,298 47,657
7. Ordnance & Chemical Manufacturing 99 99
8. Food & Kindred Products Manufacturing 205 205
9. Textiles Products & Apparel Manufacturing 16 23 39
10. Lumber & Wood Produets Manufacturing 136 136
1 1. Paper & Publishing Manufactuting 236 222 458
12. Petroleum Refining & Products Manufacturing ()] 448 483 929
13. Glass, Stone & Cay Products Manufacturing 14 482 496
14, Primary & Fabricated Metas Manufactuting 2,318 4,809 569 o 2,749 10,445
15. Computer, Office & Service Equipment Manuf, 16,439 6,119 186 8 22,752
16. Hlectricd Equipment Manufacturing 1,323 1,859 105 785 4,07}
17. Sientific Instruments Manufacturing 923 208 11 83 1,225
18. All Cther Manufacturing 413 163 175 751
19. Motor Freight Transportation & Warehousing 289 5) 23 2 315
20. Al Cther Transportation i9 108 2,177 123 2,427
21, Communication 2,482 6,844 2,179 763 15 s 194 12,577
22. Electric & Gas Utilities 725 13,694 21,51t 1,142 7 158 123 37,360
23, Wates & Other Lkilities i3 231 34 3 . 14 17 313
24. Wholesale Trade 24,382 51,223 8,690 2 84,295
25. Retail Trade 1,460 39,522 78,639 1,548 220 5,078 2,802 129,184
26. Finance, Insurance & Real Estate 1,972 861 347 742 415 897 4,940
27. Hotd Restaurant & Other Personal Services 840 S14 -~ 17 837 2,197
28. Data Processing & Computer Services 25,802 74,987 321 59 40 105,161
29, Managerrent & Consulting Services 27,075 15,092 296 5 696 1,502 44,688
30, Engineeting, Architecture & Suneying Services 17,930 33,689 4,304 3,341 7 2,627 59,645
31. Qther Business Services 20,016 56,296 25,519 9,171 220 2,267 10,248 123,685
32. Automobile & Cther Repair Services 4,035 3,103 35 8 149 100 7.429
33. Amusement, Recreation & Video Services 869 293 24 1,162
34. Health, Education & Socid Services 14,612 6,757 16 22 150 21,556
35. Governiment Services 4 32,618 601 29 32 336 33,595
36. Local Government 4,546 17,327 1,859 1,988 248 439 129 26,644
37. State Govemment 6,820 26,786 3,031 2,970 600 1,190 988 42,434
38. United States Department of Energy (3) 0
39. Households 96,942 525,097 607,870 38,999 6,330 20,338 7449 1,300,807
Total New Mexico Bependitures 138,223 886,777 960,237 75,778 1,897 35,172 28,829 2,131,988
Total Cperating and Capital Budget 138,223 1,375,012 1,249,262 89,678 18,890 48,721 28,829 2,938,235

*Totals maynot aid due to rounding

a. Any transfer of money for services or products between spedified activities is counted orly in the activity of the last receiving agency.

b. Indudes Lockhead Martin (L)

¢. Includes University of Galifomia (LANL), PT-LA and Johnson Control
d. Indudes Westinghouse

€. Includes Jacobs Engineering Group and M-K Ferguson Co

f. Includes Martin Mariettaﬁpeda!ty(bmponents, Inc., Mason &Hanger-Slas Mason Co., Inc., Pantex, MACTEC-ERS, and WASTREN,

and other contractors
g includes idaho, Nevada, Qak Ridge and other Cperations Offices

expenditures in New Mexico went for salaries,
wages, and benefits. Salarics and wages (without
benefit costs) accounted for nearly 50 percent of
total expenditures (Figure 7). Salaries and wages
(including fringe benefits) increased by about $47
million between FY 1996 and FY 1997 (Table 6).

In FY 1997, about 17 percent of the DOE/NM
expenditures went for services, 10 percent fortrade,
about 5 percent for government, 3 percent for other
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sectors, 2 percent for construction, and 2 percent for
manufacturing (Figure 7).

The number of jobs increased from 19,881 in FY
199610 19,977 in FY 1997, for a net increase of 96
jobs (Table 5). The greatest increase occurred inthe
operation of LANL with an increase of 569 jobs.
The 569 jobs include the two major contractors.
Westinghouse had an increase of 9 jobs, other




25 contractors with an increase of 9 jobs and other
DOE Operations offices an increase of 3 jobs. All
other organizations had decreased employment
between FY 1996 and FY 1997. SNL had the

20 largest decrease with 216 fewer employees.

The largest number of jobs as a result of DOE/AL
funding for FY 1997 wasat LANL whichhad 8,461
employees, followed by SNL with 7,468, Johnson
Controls Inc. with 1,435, and DOE/AL with 1,016
(Table 5). These four entities comprised just about
92 percent of the total jobs funded by DOE/AL in
FY 1997 in New Mexico.

1.5

1.0

MEASURING DOE/NEW MEXICO'S

05 ECONOMIC IMPACT

The analysis of DOE/New Mexico’s economic
impact on New Mexico employed an economic
model that incorporates buying and selling linkages
among regional industries, This analysis measures
the impact generated by AL, all DOE/AL

0.0 84 85 86 87 83 89 90 91 92 93 94 95 96 97

Figure 6. DOE Expenditures in New contractors, and other DOE offices expending
Mexico, FY 1984-1997. money in the state. As previously stated, the term
DOE/New Mexico is used to describe all of these

entities.

Table 5. DOE/New Mexico Funding, Instate Expenditures and Employment by
Major Entity in New Mexico, FY 1996 and FY 1997.

FY 1996 FY 1997
New Mexico . Instate New Mexico New Mexico Instate New Mexico
Entity Funding Expenditures Employment Funding  Expenditures Employment
- -millions of dollars- - (jobs) - -millions of doflars- - (jobs)
Martin Marietta (SNL) 1,426.5 919.7 7,684 1,375.0 886.8 7,468
Univ. of California (LANL) 1,008.0 776.9 8,198 1,143.0 T 863.6 8,461
US DOE Albuquerque

Operations Office 130.1 130.1 1,063 138.2 138.2 1,016
Westinghouse Electric Corp (WIPP) 83.6 65.7 626 89.7 75.8 635
Johnson Controls (LANL) 81.3 67.9 1,136 76.9 70.5 1,435
Allied Signal 249 21.9 290 30.8 22.5 287
PT-lA . 229 22.9 385 294 26.1 392
Other US DOE Operations

Offices 225 22.5 13 13.9 13.9 16
Lovelace Medical Foundation (ITRI) (a) 16.6 13.2 188 0.0 0.0
Jacab's Engineering Group Inc.

(UMTRA) 14.6 7.6 48 4.8 33 49
Ross Aviation Inc. 13.4 6.7 100 114 6.2 78
US DOE Nevada Operations Office 9.9 8.5 83 8.7 8.7 72
M-KFerguson Company Inc.

(UMTRA) 43 4.3 56 3.7 3.7 49
US DOE Idaho Operations Office 3.1 3.1 2 30 3.0 '
Us DOE Oak Ridge Operations

Office 17 1.7 9 3.2 3.2 9
Other Contractors New Mexico 0.9 0.9 6.6 6.6 9
Total 2,864.3 2,073.6 19,881 2,938.2 2,132.0 19,977

a. Lovelace was privatized in FY 1996, therefore is not part of the directimpacts of DOE NMon thein FY 1997 and thereafter.
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Table 6. DOE/New Mexico Expenditures in New Mexico by Major Sector, FY 1996

and FY 1997.
FY-1996 &
FY-1997
FY-1996 Fy-1997 Difference
thousands thousands thousands
Sector of dollars (%) of dollars (%) of dollars
. Personnel
A. Salaries & Wages 1,034,641 49.9 1,055,303 49.5 20,662
B. Benefits 218.674 10.5 245,504 11.5 26,830
Total 1,253,315 60.4 1,300,807 61.0 47,492
ll.  Construction 68,327 3.3 47,657 2.2 (20,670)
lll. Manufacturing 44,077 2.1 41,607 2.0 (2.470)
V. Trade ' 194,564 9.4 213,479 10.0 18,915
V. Services 334,368 16.1 365,524 17.1 31,156
V1. Government
A. Local Government 28,659 1.4 26,644 1.2 (2,015)
B. State Government 48,170 2.3 42,434 2.0 (5.736)
C. Government Services 38,465 1.9 33,595 1.6 (4,870)
Total 115,294 5.6 102,672 4.8 {12.622)
V. Other Sectors
A. Agriculture 692 0.0 298 0.0 (394)
B. Mining 1,069 0.1 2,012 0.1 943
C. T.CU. (a) 55,153 2.7 52,992 2.5 (2.161)
D. FIR.E (b) 6,682 0.3 ,940 0.2 (1.742)
Total 63,595 3.1 60,242 2.8 (3,353)
TOTAL EXPENDITURES* 2.073.540 100.00 2.131.988 100.0 38,448

*Totals rnay not add due to rounding.
a. Transportation, communication, and utilities.
b. Finance, Insurance, Real Estate.

Construction
$47.6 (2.2%)

One useful product of the I/O modeling technique is
multipliers. Three multipliers—the first related to
general economic activity, the second to income,
and the third to employment—provide the
information needed to estimate DOE's statewide
impact. The activity multiplier identifies the extent
to which an activity such as DOE relies directly and
indirectly onthe state economy to provide it with the
materials, services, and labor requiredtoconduct its
activities, and the extent to which respending by
businesses and industries occurs in the state.
Income and employment multipliers make it
possible to identify not only the direct impacts of an
activity on income and jobs, but also the indirect
(business) and induced effects (household).

L Mandd

actunng
i S41 { Qs

$102.7 (4.8%)

Other Sectors
$60.2 (2.8%)

Figure 7. DOE Expenditures (millions
of dollars) in New Mexico by
Major Sector, FY 1997.




Expenditures

Added State &
Local Taxes, Fees & Gov't

Services $461 Million

Direct

Additions fo +

$103 Million for
State & Local Taxes,

Approximately $110 Million
in Transfer Payments
& Fringe Benefits

Fees & Gov't Services
Personal syt
House.h?lds Income FY 1997 Add!honal
$2.9 Billion Business
Additional DO.E/NM N i Activity
$1.2 Billi Funding lLevel ew Mexico ol
Personal -« Billion $2.9 Billion Purchases $3.9 Billion
Income ) $729 Million Statewide

$806 Million
Materials, Services,
Overhead, Equipment, Etc.

Leakages to
Other States

Income

Total Statewide Economic Impact - $10.2 Billion

Figure 8. DOE Economic Impact on New Mexico, FY 1997.
ECONOMIC IMPACT OF DOE

The flow diagram (Figure 8) charts the movement
of DOE expenditures. DOE expenditures for
salaries and purchases go to households, statewide
businesses, and other regions outside the state of
New Mexico. This injection of money affects
economic activity directly—that is, the effect
precisely equals the amount allocated to DOE/New
Mexico (slightly more than $2.9 billion).

Caution should be exercised when comparing
economic impacts between FY 1996 and FY 1997
with prior years published in reports by Lansford et
al. (1997, 1996, 1995 and 1994), Adcock et al.
(1994 and 1992), Adcock and Lansford (1991),
Adcock and Lansford (1990), and Adcock et al.
(1989). The state and local tax coefficients and
expenditure patterns were updated to FY 1992
levels, and the I/0 model was also revised to better
reflect the impact of local and state taxes. The /O
model was rebased for the FY 1997. FY 1996
analysis was revised using the new model. The
fringe benefits coefficients in the I/O model were
updated. Also, caution should be exercised when
comparing economicimpacts among FY 1991 to

FY 1995 with fiscal years priorto FY 1991 because
new technical information was released by the BEA
Department of Commerce. I/O models were used to
estimate the impacts. New technical information
released by the BEA, U.S. Department of
Commerce in 1998 again was incorporated in the
FY 1996 and FY 1997 I/0 models presented in this
report.

Households and businesses affected by DOE/New
Mexico respend much of the money they receive in
the state, creating anindirect (business)and induced
(household) effect. In turn, businesses buy from
other local firms and pay salaries to their
employees, starting another round of spending.
Every movement of money around the circle causes
additional indirect and induced effects. However,
some funds leak outside the region (state) when
purchases are made elsewhere and are not available
for further local spending. The indirect effects
become smaller and smaller as continued
respending and leakages to other areas outside the
state oceur,

Initial spending by DOE/New Mexico generated
substantial first-round impacts on housecholds (net)




and businesses: nearly $1.2 billion and $729
million, respectively for FY 1997 (Figure 8).
Payments to state and local governments for taxes,
services, and fees amounted to $103 million in
additional revenues. A large portion ($806 million)
of the initial spending flowed out of state.
Respending by instate businesses and purchases by
households and state and local government
eventually brought the total private business
impacts to $3.9 billion. This does not include New
Mexico private businesses that are M&O
contractors, or their major on-site contractors that
receive funding directly from DOE as identified
elsewhere in this report. Also, respending activity
will continue to add to personal income and
government revenues; thus, total personal income
increased to over $2.9 billion and state and local
government tax revenues and government services
and fees expanded to $461 million as a result of
direct, indirect, and induced effects.

Overall Impact

No official figure exists for total economic activity
in the state. For FY 1997, an estimate of the total
state economic activity is $91.2 billion. Table 7
gives, in billions of dollars, the direct, indirect and
induced, and total economic activity impact, of
DOE/AL on the state of New Mexico. The total
impact of $10.2 billion in economic activity
generated by DOE/AL accounted for about 11

percent or more than $1 of every $9 of economic
activity statewide of the estimated $91.2 billion
total economic activity in the state (Table 7). Thus,
DOE/AL is an important economic factor in the
state of New Mexico. DOE/New Mexico directly
added over $2.9 billion to the total economy in FY
1997 and nearly $2.9 billion in FY 1996. The

economicactivitymultipliermeasuresthe volume of
activity generated among various sectors ofaregion
asaresult ofa $1 exogenous change ina sector. For
example, the economic activity multiplier for
DOE/New Mexico for FY 1997 was 3.48. This

indicates, for every $1 spent by DOE/AL and
contractors another $2.48 was generated in the

state, for a total impact of $3.48 in FY 1997, The

economic activity multiplier for FY 1996 was 3.43

for a total economic impact of $9.81 billion on the
state of New Mexico.

In FY 1996, the total economic impact of
DOE/New Mexico was estimated to be $9.8 billion

Table 7. DOE/New Mexico’s Influence
on New Mexico’s Economy, FY
1997.
£y 1997
Revised DOE as
Economic Y1996 DOEMNew Total %of
Measure DOENM  Mexico State State
- - - - billions of dollars- - - -

Economic Activity
Direct Expenditures 2.86 2,94
Indirect and Induced (a) 6.95 729

Total Economic Activity 9.8 10.23 91.2 1.2
Economic Activity
Multiplier 343 348
Personal Income
Graoss Labor Costs 1.28 1.30
Net Wages and Salaries 115 .19
indirect and Induced {a) 1.63 LT

Total Personal income .77 2.90 33.9(b) 8.6
Personal Income
Multiplier 242 243
Employment
Direct 19,881 19,977
Indirect and Induced (a) 52,251 53,085

Total Employment 72,132 73,062 820,469(c) 89
Employment Multiplier 3.63 3.66

a. FY 1996 results based on FY 1997 econometric model.
b. BEA April 1997 Preliminary.
c. New Mexico Department of Labor, Table C, March, 1998.

or about 11 percent of the total state economic
activity (Table 7).

Appendix Table 16 gives the indirect economic .
impacts on private and public sectors for FY 1997.
The retail trade sector received the greatest volume
of indirect economic impacts, about 17 percent of
the total indirect impacts. Other sectors with large
indirect impacts were FIRE (14 percent), other
business services (7 percent), health, education and
social services (5 percent), wholesale trade (5
percent), electric and gas utilities (5 percent), hotel
restaurant (5 percent), and construction (4 percent).

Impact on Income

Personal income is the money that goes to
individuals—money that will be respent for
expenses such as groceries, cars and gasoline,
mortgage payments, children's braces, new shoes,
taxes, and savings. Most personal income consists
of wages and salaries, although payments received
as interest, rent, dividends, and Social Security
benefits (payments to individuals) also count.




Incomemultipliersmeasuretheindirectandinduced
effects of new income generated from payment to
labor by DOE/New Mexico. The income multiplier
was 2.43 for FY 1997 (Table 7) and 2.42 for FY
1996: for every $1 of personal income from
DOE/New Mexico for labor, another $1.43 was
generated in the state in FY 1997.

Application of the income multiplier of 2.43 to the
direct net personal income figure of nearly $1.2
billion (92 percent of wages, salaries and benefits)
yields a total impact of $2.9 billion income created
in the state by DOE/New Mexico activity. This
compared to a total impact of $2.8 billion in FY
1996.1n 1997, the BEA estimated the total personal
income in the state of New Mexico was $33.9
billion (Table 7). DOE/New Mexico activities inthe
state accounted forabout 9 percent, of the estimated
$33 9billiontotal personal income generated in the
state.

Impact on Employment

Beside the dollars-and-cents impact, DOE/AL
affects statewide employment. In addition to the
average of 19,977 full-time jobs created by
DOE/New Mexico in FY 1997, other jobs are
supported by needs for goods and services, and by
responses from individuals and businesses. Firms
filling those needs have their own employees, whoin
turn spend money with other firms who must
consequently hire people. In addition, each
individual employee needs goods and services, and
helps support other jobs—for waitresses,
mechanics, clerks, lawyers, nurses, and so on.

The employment multipliers measure the number of
indirect and induced jobs supported, onthe average,
by DOE/New Mexico. Employment multipliers
were estimatedtobe 3.66 for FY 1997 and 3.63 FY
1996: for every 100 jobs created by DOE/AL in
New Mexico, another 266 jobs were supported in
the state in FY 1997 and 263 jobs in FY 1996. This
translates to a total impact of 73,062 jobs in FY
1997 and 72,132 jobs in FY 1996, The 73,063 jobs
created or supported by DOE/New Mexico
accounted for about 9 percent of total employment
in the state for FY 1997 (Table 7) and about 10
percent in FY 1996,

Table 16 in the Appendix shows the DOE/New
Mexico indirect employment impact on private and
public sectors for FY 1997. The more
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labor-intensive sectors received a greater indirect
employment impact. Retail trade has the largest
indirect impact, about 29 percent. Other sectors
with large indirect employment impacts include
lodging and personal services (12 percent), finance,
insurance and real estate (FIRE) (9 percent), local
and state government (9 percent), health and social
services (7 percent), wholesale trade (5
percent),and other business service (5 percent).
About one of every 11 jobs in the state was directly
or indirectly supported by DOE/New Mexico for
FY 1997.

TECHNOLOGY TRANSFER

SNL Albuquerque and LANL have had a
significant effect on the state of New Mexico
through technology transfer. Organized and builtas
aresult of atomic research begun in New Mexico in
1943, these laboratories have undergone many
changes, especially in the types of scientific
research and engineering programs carried out at
the facilities. The primary mission of both
laboratories remains the same—ensuring the nation
has a reliable nuclear deterrent. However, over the
years other programs of a complementary nature or
of particular national interest have been
added—research on alternate energy sources, arms
control and verification technologies,
radiation-hardened components and
semiconductors, advancedmaterials research, laser
applications, and defense-related non-nuclear
research, to name just a few.

Almost from their inception, the laboratories have
engaged in some type of technology transfer. Both
have used traditional methods of disseminating
results of unclassified research, such as meetings
withindustrial groups, publishing technical papers,
presentationstoprofessional organizations, articles
in trade and professional journals, and daily
responses to inquiries by individuals and industries.
But with the recent emergence of a new threat to our
national security—the declining competitiveness of
key U.S. industries in world markets--transferring
technology from the national laboratories to the
private sector has taken on important new
dimensions. Growing public awareness of the
dangers of this decline has prompted efforts to
improve the nation's competitiveness by tapping the
national laboratories to support U.S. industry.




These efforts were strengthened by passage of the
National Competitiveness Technology Transfer Act
0f1989, whichclearlyidentifiestechnologytransfer
as a mission of DOE's defense program
laboratories. The Act grants the laboratories
authority for pursuing cooperative relationships
with industry, universities, and state and local
governments more aggressively for the purpose of
developing and transferring laboratory-developed
technologies to the private sector. All DOE
laboratories are developing new, more aggressive
technology transfer programs to meet this new
responsibility.

Technology transfer is a major effort directed
nationwide, but the location of AL, LANL, and
SNL in New Mexico provides a proximity
advantage to the state. Both laboratories and AL
are active with the state government's efforts to
achieve "high-tech" economic development. The
manager of AL, the director of LANL, and the
president of SNL are members of the Governor's
Science and Technology Advisory Council that
advises the Governor on high-tech development
policy issues. Loaned executives from SNL and
LANL serve as special assistants to the secretary of
NewMexico'sEconomicDevelopmentDepartment.
Without doubt, thetechnology transfer programs of
the national laboratories provide economic and
social benefits to the state of New Mexico as well as
to the nation.

Los Alamos National Laboratory

The Civilian and Industrial Technology Program
Office (CITPO) is responsible for energy
technology programs and also serves as the single
point of contact for collaborations between US
industry and Los Alamos National Laboratory.
CITPO's role is to promote the sharing that lies at
the base of successful industrial
collaborations—the sharing of employees,
equipment, expertise, and technology.

Los Alamos National Laboratory is committed to
providing New Mexico's communities with
appropriate access to the Laboratory's vast array of
technologies and to the strengths, talents, and
expertiseof its personnel. CITPOhasanaggressive
Small Business and Regional Initiative to facilitate
partnerships between the Laboratory and small
businesses and those owned by women and
minorities. Partnerships between the Laboratory
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and New Mexico's institutions, businesses, and
government organizations are seen as a crucial part
of enhancing local economic well-being.

TeleMed

The Northern New Mexico Rural Telemedicine
Project is one example of a Laboratory partnership

that is improving regional communities. TeleMed is

anInternet-basedmedical information management
system. Using software technology developed at
Los Alamos National Laboratory, healthcare
providers participating in the TeleMed project can
electronically shareimmunizationrecordsandbasic.
patientencounterinformation, includingmedication
records. Because Los Alamos software engincers

designed TeleMed to have minimal infrastructure
requirements, it is ideally suited to the rural

environmentofnorthernNewMexico. Forexample,

the participating clinics need only phone lines, low-

cost computers, and a minimal amount of software.

Under the project, 16 rural clinics and two hospitals

in northern New Mexico will gain the ability to

share medical information securely over the
Internet.

The US Department of Commerce National
Telecommunications Information Administration
officially awarded a two-year, $500,000 grant to
the Northern New Mexico Rural Telemedicine
Project. Another $500,000 in matching funds has
been provided by the rural clinics, local businesses,
Los Alamos National Laboratory, and a number of
corporate partners, bringing the total value of the
grant to $1 million.

Manykey players have contributed to the success of
the TeleMed partnership. The Northern New
Mexico Community College (NNMCC) and Los
Alamos National Laboratory sharetheleadership of
the project. NNMCC is responsible for overall
project management while Los Alamos is
responsible for managing the technical aspects of
the project, including software development.
Clinical partners include Las Clinicas del Norte (3
clinics), Health Care Centers of Northern New
Mexico (13 clinics), Espafiola Medical Center, and
Los Alamos Medical Center. Corporate partners
include Citizen 1, Dallas Semiconductor, FileNet,
Global Science and Technology, HubLink,
Information Assets Management, and Intel. A
number of agencies and individuals have also
played key roles in supporting the project, including




US Senators Jeff Bingaman and Pete Domenici; the
New Mexico Department of Health; the Los
Alamos and Rio Arriba county governments; the
UNM School of Medicine; Presbyterian Healthcare
System; and the US Departments of the Army,
Commerce, and Energy.

As the project matures, project leaders plan to add
more capabilities to the system. To date, a number
of important milestones have been met:

® An assessment was completed of the
telecommunication, hardware, and training
needs at the 18 participating healthcare

providers.

Ten fully equipped computer/servers, donated
by Intel Corporation in Albuquerque, are being
installed at participating clinics, some of which
previously had no computers.

A server was installed at NNMCC to house a
web-site for the project and to provide e-mail
between clinics.

About one-third of the participating clinics
have been connected to the Internet, and
personnel at these clinics have been trained in
the use of e-mail and Citizen 1, the medical
Internet browser.

Focus groups were held to determine the needs
and preferences of the healthcare providers that
willultimately usethetelemedicine system. The
results are being incorporated into the TeleMed
software that will be used in the project.

A Job Task Analysis was completed to
determine what is required to maintain
immunization and patient encounter records.
The results are being incorporated into the
Telemed software that will be deployed.

Currently, the project is focused on:

® Connecting the balance of the participating
clinics to the Internet and training personnel at
these clinics to use e-mail and the medical
Internet browser.

Completing software development (i.c.,
modifying TeleMed to meet the needs of the
participating healthcare providers by
incorporating the results of the focus groups
and Job Task Analysis).

Business Development

Small Business and Entrepreneurial
Initiatives

The Small Business Initiative (SBI) has been funded
by DOE Defense Programs Headquarters since FY
1993 to provide small-businesses access to the
technical expertise of a DOE national laboratory.
InFY 1996, Los Alamos National Laboratory's SBI
focused the majority of its funds on business
development in north-central New Mexico. The
Laboratory works in a variety of ways with the
small business sector.

The SBI North-Central New Mexico Economic
Impact Program supports an average of 10
developmentprojects withregional smallbusinesses
yearly. Two new Los Alamos companies have
recently been launched through this program: (1)
Energy-Related Devices, and (2) Coyote Mining
and Environmental Instruments, Inc.

Energy Related Devices

 Energy Related Devices (ERD), a two-year old
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regional company, has just received a $1 million
investment to bring its micro fuel cell technology to
the prototype stage. In doing so, ERD has merged
with Manhattan Scientifics, a company based in
New York and Santa Fe. Bob Hockaday, ERD
President, is a former Laboratory employee who
took entrepreneurial leavemore thanthree years ago
to move his technology into the market-place.

CITPO's Technology Commercialization Office
introduced Hockaday to investor Marvin Maslow
who is committed to working with Los Alamos and
will manufacture the fuel cell in Northern New
Mexico, if at all possible. To meet its one year goal
of a manufacturing prototype, the company will
require up to 18 high-tech jobs. The Laboratory has
also assisted ERD through a Cooperative Research
and Development Agreement (CRADA) providing
evaluation and testing of the fuel cell design and
performance. This CRADA, in place since April
1996, is valued at $570k to date. The collaborative
relationship will continue with funding being
provided by the small business investor.

The micro fuel cell technology, to be used in small
consumer electronic devices, will be revolutionary
in that it will be smaller, cheaper, cleaner, and
longer lasting than the batteries it would replace.




This longer-lasting energy source is possible
because hydrocarbons such as ethanol store about
50 times the energy as the same weight in batteries.
The manufacturing process uses a lithographic
technique (similar to that used to produce computer
chips) to produce the fuel cell. The fuel cells are
produced in thin sheets which can be layered and
placed inside small electronic devices, such as
cellular phones.

Manhattan Scientifics, Inc. is also parent to
Tamarack Storage Devices, another regional
company, which is developing holographic storage
media, also with technical support from Los
Alamos National Laboratory researchers.

LIBS & Coyote Mining and Environmental
Instruments, Inc. '

Multiple players have helped to make a well-
developed Los Alamos National Laboratory
technology into a great success story for several
local small businesses. In 1996 and 1997, Los
Alamos National Laboratory researcher Dr. David
Cremers won funding for two different projects with
regional small businesses under the auspices of the
Laboratory's SBI-funded Technology Maturation
Program.

The technological basis for these projects is a
Laboratory technology known as laser-induced
breakdown spectroscopy (LIBS), which can locate
valuable or hazardous substances in a variety of
media (e.g., metal, water, soil, and air). To conduct
an analysis, scientists first form a laser-spark
plasma by focusing a laser beam in or on a material.
To determine the elemental composition of the
-material, they detect and analyze the plasma light
using methods of atomic emission spectroscopy. In
less than one minute, the results of the analysis
appear on a computer screen. LIBS technology can
conduct accurate evaluations from as far as 80 feet
away from an object. For the DOE complex, this
technology will enable the quick detection of
radioactively contaminated weapon components
during pit remanufacture processes. Whether
companies or DOE laboratories are searching for
hazardous contaminants or beneficial elements,
they need a technology that can help find such
substances easily and quickly. The LIBS
technology is making this possible.

During FY 1997, LIBS became the basis of a Los
Alamos start-up company, Coyote Mining and
Environmental Instruments, Inc. (CMEI ). CMEI
is a spin-off from a CRADA collaboration between
Los Alamos National Laboratory and ICF Kaiser.
ICF Kaiser negotiated a nonexclusive license which
it has transferred to CMEI. ICF Kaiser will
continue working with both the Laboratory and
CMEI specifically as an end user of the technology.
CMET's first goal is to commercialize LIBS
technology. Thenew company planstomanufacture
and market the technology as the Field-Portable
Analyzer. These probes, now adapted toa backpack
system, will have a selected spectral region of
approximately 200 nanometers. This means they
can provide simultaneous detection of several
elements. Applications for this instrument include
mining (e.g., exploration, grade control in open pit
and underground mines, and abandoned mine
reclamation) and environmental restoration (e.g.,
characterization of sites, real-time monitoring of
cleanup activities, and post-restoration). In late
1998, CMEI will work on developing a second
LIBS analyzer specifically for the diamond
industry. The company expects to employ as many
as 10 people within the next five years.

In addition to the success of CMEI, LIBS
technology has also provided a competitive
advantage to two other New Mexico companies.
The first of these, Science and Engineering
Associates (SEA), Inc., withofficesin Albuquerque
and Santa Fe, collaborated with the Laboratory to
develop the first commercial LIBS-based
subsurface soil analyzer. A result of this work is
that SEA used a Laboratory-owned LIBS
instrument for cleanup activities at the FUSRAP
(Formerly Utilized Site Remedial Action Program)
site at Luckey, OH. The contract for this work was
the result of SEA's collaboration with the
Laboratory on the development of LIBS
instruments. The potential for additional work is
excellent. In 1997, the Technology Maturation
project between SEA and LANL succeeded in
upgrading the software program for LIBS which
also helped the company. SEA now has a truck-
mounted, cone-penetrometer system for detecting
soil contaminants deep in the earth. SEA scientist
Steve Saggese, a fiber optics expert, won an R&D
100 Award for a detection instrument based on
LIBS technology. Together Saggese and Cremers




developed the idea of pit detection. The use of LIBS
technology to monitor pit interiors for
contamination will be extremely useful to the DOE
complex.

The second company, F2 Associates, Inc. of
Albuquerque, worked with Los Alamos National
Laboratory onan earlier TechMaturation projectto
develop a high speed analyzer based on LIBS for
use withthe company's laser-based coating removal
system. F2 will manufacture the system in New
Mexico, and it will be used in the removal of
contaminants from DOE facilities and
decommissioned nuclearreactors, and of paint from
commercial aircraft,

Entrepreneurial Training

The Technology Commercialization Office (TCO),
which is part of CITPO, was formed to create
improved mechanisms for using Laboratory
technologies to stimulate new business start-ups,’
attract entrepreneurs, create alternative job
opportunities, and attract business and capital to the
northern New Mexico region while continuing to
serve the nation as a whole. As part of this
initiative, the TCO sponsors workshops to
encourage entrepreneurship in the region. The
workshops are specifically designed for individuals
without a business background who wish to learn
moreaboutkey issues involved inthe business start-
up process. They are also aimed at Laboratory
employees who wish to extend their technical
creativity beyond the Laboratory.

Each workshop includes expert speakers in a key
topic area and a case study of a New Mexico start-
up business. A workshop entitled "Financing High-
Tech Ventures," held in February 1997, attracted
over one hundred interested participants from the
Laboratory and surrounding communities. This
workshop discussed the complex variety of
financing alternatives (c.g., venture capital, debt
financing, angelinvestment, and publicofferings)to
consider when starting a new venture. Key speakers
included Dick Harding from Silicon Valley Bank,
Hans Severins, theleader ofthe Silicon Valley Band
of Angels, Tom Brennan of Albuquerque's
MicroOptical Devices, and Monica Montoya,
Director of the Santa Fe Small Business
Development Center. The first workshop of 1998
will focus on the basics of writing business plans for
high-tech ventures.
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Limited Term Use of Laboratory Property

Los Alamos National Laboratory has created a
service to allow New Mexico companies the use of
specialized Laboratory equipment provided itis not
needed for Laboratory mission purposes. The
service is called the "Limited-Term Use of
Laboratory Property ("Tulip") Program. New
Mexico small businesses may borrow, free of
charge, underutilized government property for
research and development purposes. Computer
hardware and software are not available under the
Tulip program.

Sandia National Laboratories

Sandia National Laboratories has had a significant
effect on the State of New Mexico through
technology partnerships. Organized and builtasa
result of atomic research that began in New Mexico
in 1942, Sandia has undergone many changes,
especially in the types of scientific research and
engineering programs carried out at the facilities.

Sandia's primary mission remains ensuring that the
nation has a reliable nuclear deterrent, but over the
years other programs of a complementary nature or
of particular national interest have been added --
research of alternate energy sources, arms control
and verification technologies, radiation-hardened
components and semiconductors, advanced
materials research, laser applications, and defense-
related non-nuclear research, to name just a few.

Sandia National Laboratories has a long history of
successful partnerships with the private sector and
academia, whether through relatively simple
technical assistance arrangements with small
businessesorcollaborativetechnologydevelopment
with one or more large companies or a consortium.

Sandia's history of transferring technologies
developed in weapons and energy programs to the
civilian industrial sector predates the legislative
mandate for technology transfer by more than three
decades. Long before Sandia and other similar
laboratories were charged by the National
Competitiveness Technology Transfer Actof 1989
to "enhance United States competitiveness in both
domestic and international markets" by partnering
with private-sector companies, Sandia had learned
that teamwork with industry is a smart business
practice. Sandia has participated in many hundreds
of projects that have produced impressive benefits




tothe industry partners and to Sandia, enhancing its
ability to meet its DOE mission obligations.

In all of its partnering activities, Sandia is
committed to protecting national security interests,
providing fairness of opportunity, creating lasting
value to the taxpayer, and adhering to the highest
ethical standards to avoid even the appearance of
conflicts of interest.

Many New Mexico companies will find Sandia's
Small Business Initiative (described below) of
special interest.

Small-Business Initiative

Tomakeits resources more easily available to small
businesses, Sandia has e¢stablished a Small-
Business Initiative (SBI). Through the SBI
program, Sandia uses a number of types of
agreements to provide access to small businesses:
User Facility agreements allow small-business
technical personnel to gain access to many of
Sandia's facilities and equipment; Cooperative
Researchand Development agreement, in which the
small business and Sandia collaborate on a project
of mutual interest. (Both of these arrangements,
which are also available to large companies, are
described later in this text.) Technical Assistance
projects (described immediately below) have been
of special interest to small businesses. Sandia has
just completed its 1000th technical assistance
project. Sandia has participated in 357 technical
assistance projects with New Mexico companies.

Technical Assistance

The Technical Assistance agreement allows Sandia
to use its unique capabilities, expertise, and
facilities to help small businesses solve technology-
based problems. Technical assistance can take a
variety offorms—technical consultation, education
andtraining, technical information, and/oraccessto
specialized or unique equipment.

Sandia may provide technical assistance if that
assistance does not compete with services available
from private industry. Sandia has two processes for
funding technical assistance projects. The first is
total funding by the industry partner, called "funds-
in technical assistance." The second process is
limited to small businesses and is performed at no
cost to the business, using funds provided by DOE
to support the work done by Sandia—up to $5

thousand per project. This type of technical
assistance is limited to one project per year for each
small business.

Economic Impact of Technical Assistance

A broad spectrum of small manufacturing firms,
R&D companies, and scientific organizations with
various technology needs have benefited from
technical assistance projects with Sandia.

To determine the value and benefits of the program
to our stakeholders — U.S. taxpayers, the
Department of Energy, U.S. small businesses and
the participating federal laboratories — the SBI
office surveys its customers to capture both short-
term and long-term economic impact.

Surveysare conductedimmediatelyafteratechnical
assistance case closes and again about one year
after closure. The surveys focus on the following
areas of interest: jobs created, jobs retained,
revenue increases, process and quality
improvements, reduced costs, access to new
markets, new sales contracts, and the development
of new products. Some results of the most recent
survey follow:

® The median total economic benefit cited was
$30,000 per technical assistance case. Total
economic impact is defined as the sum total
(current and projected) of new revenues,
avoidance of sales lost, and cost avoidance
resulting from technical assistance.

® Abroaddistribution of values were reported by
SBI customers for total economic impact--
ranging from 0% to $19,000,000.

® A median oftwojobs were created pertechnical
assistance.

A pilot study of long-term impact revealed that a
significantamount of business activity related to the
technical assistance occurred at least one year later.
Of'the six New Mexico companies interviewed in
the study of long-term impact, we found 8 new
contracts generated with a combined value of $55
million in annual revenues and 105 new jobs
created--at least one year after technical assistance
was recetved. In addition, we discovered 5 new
contracts currently in negotiation with anticipated
future value of $70 million.




Sandia has participated in 438 technical assistance
projects with companies in New Mexico.

In addition to technical assistance projects,
opportunities for working with Sandiaare many and
varied.

Cooperative Research and Development
Agreements (CRADAS)

Through cooperative research and development
agreements, Sandia participates with industry and
universities in mutually beneficial collaborative
projects. Typically, Sandia and one or more
partners from industry or academia share costs and
pool the results from a particular research and
development project. Such collaborations satisfy
critical needs in the private sector while
strengthening and enhancing Sandia's ability to
continue to perform its DOE mission
responsibilities.

Sandia CRADA partners include municipal
governments, universities, industrial consortia,
other laboratories, and large and small businesses.
Projects involve a broad range of technologies
including materials and materials processing,
advancedmanufacturingandprecisionengineering,
microelectronics and photonics, advanced
computing and information technologies, modeling
and simulation, robotics and intelligent systems,
failure analysis and reliability technologies, and
energy and environmental technologies.

Since our first CRADA was signed in June 1991,
we have initiated 335 CRADA s with a total value
of more than $850 million. Sandia has participated
in 54 CRADAs with New Mexico companies.

Licenses

Sandia also issues licenses to its technologies.
Within broad guidelines governing, for example,
conflict-of-interest and fairness-of- opportunity
activities, Sandia is free to negotiate a variety of
terms and conditions for its technology licenses.
These terms and conditions are intended to protect
the federal government's investment in the
technology, to encourage the licensee to make
additional investments, and to ensure
commercialization of the technology and the
attendant benefits to the U.S. economy.

To promote the effective use of our technologies in
as many ways as possible, we try to license a given
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technology non- exclusively or exclusively to
different users for specific fields of use. Our aimis
to remain flexible and take into account the unique
circumstances of each technology and licensee.

Sandia granted 59 licenses this year and has granted
atotal of 28 licenses to companies in New Mexico.

User Facilities

Many of Sandia's unique facilities such as its
Combustion Research Facility; Component
Modeling and Characterization Laboratory;
Design, Evaluation, and Test Technology Facility;
and others can be accessed by private-sector
companies, universities, and other laboratories
through a simple agreement. Research and
technology development activities conducted in
these facilities satisfy a broad spectrum of dual-use
needs for government and industry.

Sandia has signed more than 30 user-facility
agreements with New Mexico companies.

Intermediaries

Sandia is pleased to work with intermediary
organizations that facilitate the transfer of Sandia
technologies to small businesses through
independent, complementary, actions.
Intermediaries may include organizations such as
small-business development centers, government
agencies, universities, and community colleges, and
Technology Ventures Corporation.

A nonprofit organization established in 1993 by
Martin Marietta, now Lockheed Martin,
Technology Venturesis an important contributor in
the formation of new businesses built on leading-
edge technologies developed at Department of
Energy laboratories, and in the expansion of
existing businesses. It also assists in obtaining
funding for many of its client companies. Among
Technology Ventures' clients are a number of
companies that were founded on technologies
developed at Sandia: Quantum Manufacturing,
Inc.; Boissiere Engineering & Applied Robotics,
Inc.; ATTIIN, Inc.; JEC Technologies, Inc.; Micro-
Optical Devices, Inc.; MuSE Technologies, Inc.;
and Silicon MicroDevices, Inc.




ACL
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AL

BEA

CAO

CTA
DOE
ELQ
EPA
EQRC

ES
FAA
FIRE

Fw
FY
GOCO

/0
IPO
ITRI

KAFB
LANL

MSHA

CRADA

Advanced Computing Laboratory
Atomic Energy Commission
Albuquerque Operations Office

Bureau of Economic Analysis,
U.S. Department of Commerce

Carlsbad Area Office

Cooperative Research and
Development Agreement

Central Training Academy
Department of Energy
Employment Location Quotient
Environmental Protection Agency

Electronics Quality/Reliability
Center

Employment Security
Federal Aviation Administration

Finance, Insurance, and Real
Estate

Factor Weights
Fiscal Year

Government-Owned and
Contractor Operated

Input-Output
Industrial Partnership Office

Inhalation Toxicology Research
Institute

Kirtland Air Force Base

Los Alamos National Laboratory

M&H-SM Co., Inc.

Mason and Hanger-Silas Mason
Co., Inc.

Mine Safety Health
Administration

Management and Operating

GLOSSARY OF TERMS

NCMS

NIST

NMSU
R&D
SCIAD
SIC
SNL
STC

TRANSAX
TRU
TSTC

TTR
UMTRA

UNM
WERC

WIPP
WSI
WTAC

XLQ

National Center for
Manufacturing Sciences

National Institute of Standards
and Technology

New Mexico State University
Research and Development
Sandia’s Science Advisor
Standard Industrial Classification
Sandia National Laboratories

Superconducting Technology
Center

Transportation Accident Exercise
Transuranic

Transportation Safeguards
Training Center

Tonopah Test Range

Uranium Mill Tailings Remedial
Actions

University of New Mexico

Waste-Management Education
and Research Center

Waste Isolation Pilot Plant
Wackenhut Services Inc.

Waste Isolation Pilot Project
Technical Assistance Contractor

Output Location Quotient
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APPENDIX

REGIONAL INPUT-OUTPUT MODELING
TECHNIQUE

Input-Output Model Flow Diagram

Figure 9 is a visual representation of the steps
involved in the regional input-output modeling
process. Industry input-output tables for the U.S.
for 1997, the most recent year available, were
obtained from the interindustry Economics
Division of the BEA within the U.S. Department
of Commerce. This national data provided the
initial input in the form of the latest national direct
requirements matrix of 490 private and public
input-output sectors.

A regional model sector plan of 37 local regional
sectors, not including DOE and households
sectors, was developed from the 490 national
sectors. Sector delineation was based on the
following aspects of the state’s economy:

(1) major industries or commodity groups,

(2) unique industries that appear to influence the
level of economic activity significantly, and

(3) sector interactions thought to be important for
later policy evaluation.

As a result of obtaining the BEA 1992 base year
I/0 model, the DOE/NMSU I/O model was

updated from a 1987 base year to a 1992 base
year for the FY 1996 and FY 1997 analysis. The
revised /O model used the same number of
economic sectors (37) as the 1982 and 1987 based
I/O models. The economic sectors were
restructured to better reflect economic activity in
the state of New Mexico; therefore, the results of
the 1992 based 1/0 model are not comparable with
the results from the 1977, 1982, and 1987 based
/O models. Compared to the previous
DOE/NMSU VO model agriculture, mining, and
construction sectors were not changed. The 11
manufacturing sectors were redefined to 12 sectors
by breaking computers, office and service
equipment out of rubber, plastics, and
miscellaneous manufacturing (sector 17). The new
manufacturing sectors are ordnance and chemical,
food and kindred products; textiles and apparel;
lumber and wood products; paper and publishing;
petroleum, refining and products; glass, stone, and
clay products; primary fabrication and metal;
computer, office, and service equipment; electrical
equipment; scientific instruments; and all other
(sectors 7-17). Transportation, Communications
and Utilities (TCU) was left unchanged with four
sectors. Trade was left unchanged with 2 sectors:
wholesale and retail. FIRE sectors were combined
into one sector (sector 26). The service sectors

INITIAL FINAL
INPUTS OUTPUTS
Latest National
Direct Require- Regional
ments Matrix — Economic
475 Public & Activity
Private VO Impact Data
Sectors
INTERMEDIATE INTERMEDIATE FINAL
Regional CALCULATIONS QUTPUT—=  INPUT CALCULATIONS
Model
Sector Plan .
Regional Modst Ragnonraeleh‘ﬂodel Matrix Inversion Regional
Data Reduction c DI'I!I of and Economic Employment
C;,)omputer O:A atrix Impact Data Impact Data
Location rogram (38 Sectors) Computer Model
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Factor Weights
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Cost Data INPUTS -- DIRECT
IMPACTS BY SECTO
- Reglonal
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Income Est. & Data — (Sector(s) Impact Data
Special Sector Impacted. $ Flows
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Figure 9. Input-Output Model Flow Diagram.
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were also left unchanged with nine separate sectors
(sectors 27-34): lodging and personal services;
data and computer processing; management
consulting; engineering; other business; automobile
and other repair, amusements, recreation and
videos; health, education, and social, and
government services (sector 35).

Collapsing the 490 nationai sectors into 37
regional sectors required the calculation of location
quotients and factor weights for the 490 national
sectors from employment and output data.
Application of location quotients on a row-by-row
basis and factor weights on a column-by-column
basis to the national direct coefficients matrix and
summing within sectors, results in the aggregation
of the 490-by-490 national to a 37-by-37
regional/state matrix. Location quotients adjust the
level of purchasing of inputs from the national
level to a regional level.

Calculating special sector data, including both the
DOE/New Mexico (sector 38) and houscholds
(sector 39) resulted in 39 sectors, as shown in
subsequent tables throughout the report. The
DOE/New Mexico expenditure pattern, or in-state
production function, was developed by contacting
appropriate individuals in organizations designated
as contractors or field offices (DOE/New Mexico)
for total operating and capital budget information
and the pertinent breakdown of expenditures into
the 39 sectors. Direct coefficients for column 38
(DOE/New Mexico) were simply dollar amounts
in various sectors divided by the total operating
and capital budget. In Row 38 output coefficients
do not exist because DOE/New Mexico does not
produce output for in-state consumption directly.
In order to calculate Type II multipliers, the
household sector must be included in the
processing sector. Column coefficients for
personal consumption expenditures and row
coefficients for labor costs were calculated from
the national use table.

The intermediate and final modeling processes
involves the model calculating a regional direct
coefficients matrix, a regional direct, indirect, and
induced coefficients matrix (through matrix
inversion), Type II economic activity multipliers,
and appropriate output that allow ecasy hand
calculation of Type II income and employment
multipliers.
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Location Quotients, Factor Weights, Average
Wages

Location quotients adjust the level of input
purchasing in the national coefficients table to
create a regional coefficients table. The two types
of location quotients used in this analysis were the
employment location quotient and output location
quotient. Both types of location quotients assess
the importance of an industry in a region with its
relative importance in the nation. The employment
location quotient uses employment figures, while
the output location quotient uses dollar volume of
output.

A location quotient equal to 1 indicates the region
is producing its domestic needs specific to that
industry. A location quotient less than 1 implies
the region is not producing its domestic needs in
relation to the industry, and therefore, part of the
industry-specific consumption of that region is
imported. A location quotient greater than 1
implies the region is producing goods for export.
At least two assumptions are necessary for this
technique to be viable: (1) consumption patterns
are fairly similar for the nation and the region; and
(2) imports are small relative to total production.
Reference 1 gives an excellent overview of
location quotients.

Location quotients were calculated for the state of
New Mexico using 1997 employment data for all
sectors except agriculture. Output location
quotients were calculated for the agriculture
sectors using 1996 cash receipts and value of
production data. Again, the national technical
coefficients are from 1992. In using 1996-1997
data to derive a coefficients matrix for the state, it
is assumed the production process did not change
significantly between 1992 and the 1997 time
period, and the techniques of production in the
state of New Mexico for 1997 are similar to those
in the U.S. for 1992.

The Employment Location Quotient (ELQ) is
defined as:

ELQ=(e/e)/(E/E)
where

ELQ is defined as the employment location

quotient,

e; is the regional employment in the ith industry




is the total employment in the region,

E; is the national employment in the ith industry,
and

E is the total national employment.

The Qutput Location Quotient (XLQ) is defined
as:

XLQ=(x/x)/(Xi/X)

where
XLQ is defined as the dollar output location
quotient,

x; is the dollar output of the ith industry in the
region,

x is the dollar output of all industry in the
region,

X; is the dollar output nationally of the ith
industry, and

X is the total dollar output of all industry in the

nation.

The output location quotient was used in this study
for the agriculture sectors only, because data on
employment in those sectors was incomplete.

Calculation of Employment Location
Quotients, Industry Specific Average Wages,
and Coefficient Combining Factor Weights

Employment location quotients, factor weights,
and average wages (for all sectors except
agriculture) were obtained from the New Mexico
Department of Labor in Albuquerque for this
study. The ES-202 report gives 1st quarter data on
the number of employees, number of firms, and
total wages paid, sorted by the four-digit Standard
Industrial Classification (SIC) code number for the
state.

Calculation of location quotients proceeded as
follows. Each of the 490 sectors of the national
data was numbered consecutively for
identification. Using the ES-202 state employment
data and the SIC codes corresponding to each of
the 490 national sectors, the number of specific
industry employees (g;), as well as total wages (for
calculation of average wages), were noted for each
appropriate sector. National employment for each
SIC code was also noted (E;). Derivation of
location quotients was (e/E;)/constant (the
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constant is the total employment in the state
divided by total employment in the nation).

Employment data were also used to derive factor
weights, which were calculated from the
proportional employment (output for agriculture)
of each of the 490 sectors relative to the state
model sector plan. Factor weights are defined as
follows:

where

Fw;  is the factor weight for the national sector

contained in the jth regional (state) sector,

1 is a national sector (1, ..., 490),

J 1is a regional sector (1, ..., 35) Sectors 36

through 39 are calculated separately and
added to the regional model in a later step
after the national matrix has been reduced.

k isthe set of all national sectors contributing to
regional sector j.

e; is the regional employment in national sector
L

g, is the regional employment in national sector

I that is a member of set k.

In other words, the factor weight, Fw;, is the
fraction of regional employment (output for
agriculture) in national sector I relative to total
regional employment in all national sectors
contributing to regional sector j. Factor weights
are used in two ways: (1) to calculate each
aggregated sector’s average wage. (Each sector’s
average wage was multiplied by its factor weight
and summed for the aggregate,) and (2) to
aggregate the 490 x 490 national matrix to a 39 x
39 regional matrix within the model.

One shortcoming of using employment location
quotients is that the only data available was
covered employment. The ES-202 report
“summarizes employment and wage data for
workers covered by state unemployment insurance
laws and for civilian workers covered by the
program of Unemployment Compensation for
Federal Employees.” Therefore, certain services
(such as real estate and domestic servants) may
not be completely covered, and small “mom and
pop” businesses (especially in the agriculture
sector) were excluded.




Also, all construction sectors at the national level
were identified by the two-digit SIC codes 15-17.
Construction sectors were therefore not
differentiable. Thus, all were aggregated into one
construction sector at the state level and the
appropriate location quotient was calculated for
the aggregated sector.

Calculation of Output Location Quotients

Output location quotients were calculated for both
sectors 1 and 2. Regional sector 1 (livestock and
livestock products) includes these national sectors;
dairy farm products, poultry and eggs, meat
animals, and miscellaneous livestock. Regional
sector 2 (other agricultural products) includes
these national sectors; cotton, food grains, feed
grains, grass seeds, tobacco, fruits, tree nuts,
vegetables, sugar crops, miscellaneous crops, oil-
bearing crops, forest products, and greenhouse and
nursery products. To calculate the output location
quotients for the two regional agricultural sectors,
the following formula was used:

XLQ=(x/X))/(x/X) [see previous notation]

Cash receipts and value of production data were
used for the dollar output portion of the output
location quotient equation. Cash receipts data were
available for all agricultural sectors at the regional
level. Value of production data were used for
agricultural sectors at the national level if cash
receipts data were not available. Value of
production, as applied to crops, is derived by
multiplying production by the estimated season
average price received by farmers for that portion
of the commodity actually sold. Thus, cash
receipts data for each agricultural sector were
added for the region to give x; and cash receipts
and value of production data for the U.S. were
used for X;. Each sector’s composition was
checked for consistency between regional and
national levels.

The denominator of the output location quotient
equation, (x/X), is the dollar output of all industry
in the region divided by the total dollar output of
all industry in the nation. Output of all industry for
the region is not available: thus, personal income
was used as a proxy to provide a relative size for
both x and X.

Factor weights for each agricultural sector were
calculated in a manner similar to that described

above for other sectors that used employment data.
Dollar output for each agricultural sector was
divided by the total dollar output for the
corresponding aggregated sector.

Factor weights for the agricultural sectors were
used only in the aggregation of sectors in the
national matrix to the two agricultural sectors in
the state matrix. Average weekly earnings for
agriculture for crops, livestock, and forestry were
obtained from “Covered Employment and Wages,”
Quarterly Report, First Quarter, 1997, New
Mexico Employment Security Department,
Economic Research and Analysis Bureau,
Albuquerque, New Mexico. Annual wages were
derived by multiplying the weighted average
weekly earnings by 52.

STATE AND LOCAL GOVERNMENT
IMPACTS

During January and February, 1993, an extensive
study of state and local government taxes
impacting New Mexico businesses was completed.
The overall objective of this study was to estimate
the direct tax and expenditure patterns coefficients
for local and state governments for the current
1987-based DOE/NMSU I/0 model. All possible
avenues of state and local taxation and
expenditures within the state of New Mexico were
examined. Taxes imposed on businesses and
individuals, and fees paid annually imposed on
businesses and professionals were the avenues
investigated during the data collection process.

In the tax study, an effort was made to examine all
possible avenues of state and local taxation on
businesses operating within the state of New
Mexico. It is important to note that with
approximately 100 communities, nearly 90 school
districts, numerous special taxing districts, 33
counties, and the state authority, the actual taxes
(or tax rates) affecting a particular business will
vary by location throughout the state. The tax
study results are therefore averages considering all
levied taxes. There were about 15 significant tax
categories, with the major ones being; gross
receipts tax, property tax, personal income tax,
corporate income tax, gasoline tax, oil and gas
taxes (several), etc. To estimate the economic
impact of taxes, it is important not only to
categorize the taxing entities (state or local




government), but to also know which governmental
unit is the final recipient of the collected taxes. For
example, the state collects the gross receipts tax
but sends to the local government units their
portion of the collection. Thus, gross receipts tax
revenues must be divided between the two in
accordance with final disbursement. Also, it must
be noted the taxed entity is not the one we may
commonly think it is. Consider the gross receipts
tax that the consumer pays on groceries, clothing,
medicine, and other purchases: while the consumer
pays the tax initially, the reporting entity is the
business that collects the tax from the consumer.
Therefore, the gross receipts tax is a business tax
even though we may feel it is largely levied on
individuals. The tax impacts are estimated for the
reporting units, which may be either businesses or
individuals.

The results of the tax study are incorporated into
the “Production Function” of each of the economic
model sectors defined in this report. These results
show the incidence of state and local government
taxes on businesses varies from a low of 0.8
percent (milling, planning, and structural wood
products, and motor freight transportation and
warchousing) to a high of about 11 percent
(petroleum refining and products) of a business’s
dollar volume activity. The DOE and its direct
contractors pay 2.4 percent of the cost of services
rendered in-state and local government taxes.
Individuals pay an average of 1.7 percent of each
dollar earned (income tax, property tax, etc.)

Including the payment of state and local
government taxes by businesses and individuals
into the economic impact model resuits in a higher
percentage of activity being captured by the model.
Thus the multiplier effects with taxes included are
greater but more representative of the actual
impact of the DOE on New Mexico. The state and
local government impacts are being updated and
are being used in the FY 1997 analysis.

DOE/NEW MEXICO EXPENDITURES
PATTERNS

The expenditure pattern (production function) of
DOE/New Mexico was derived as follows:

Regional expenditures as well as operating and
capital budgets for FY 1996 and FY 1997 were
collected from DOE/AL contractors in the state.
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For DOE/AL contractors not in the state, only
amounts expended in the state were collected.
Total expenditures in the state during FY 1996
and FY 1997 were also collected for the DOE/AL
and other DOE offices that spend money in New

Mexico. The expenditure information was
obtained by each of the 39 model sectors, to the
extent possible (because smaller contractors and
field offices could not provide a detailed
breakdown).

MODEL RESULTS

Tables 9 and 10 for FY 1996 and Tables 11 and
12 for FY 1997 are the data received from the
various elements of DOE/New Mexico. These data
were summarized in Tables 4 and 5 in the previous
section,

The input-output modeling process results in the
following output: (1) a direct coefficient matrix,
and (2) a direct, indirect, and induced coefficient
matrix. From these matrices, various multipliers
for economic activity and income and employment
can be derived.

COEFFICIENTS

The Direct Coefficients (expenditures) in the
DOE/New Mexico column (sector 38) constitute
the DOE/New Mexico in-state production function
(Table 13). These were calculated by dividing each
in-state expenditure in sectors 1 through 39 of the
input-output tables by the FY 1997 DOE/New
Mexico total expenditures (Tables 11 and 12).

The direct coefficient matrix shows the amount of
input (from New Mexico) required for each
industry from all industries to produce one dollar’s
worth of output (Table 14). The direct, indirect,
and induced coefficient matrix identifies the total
impact generated from a $1 increase in the activity
of a specific industry (Table 15).

As discussed below, the regional modeling
technique employed for the DOE economic studies
produces a direct coefficients matrix that contains
three state and local government sectors—one for
government services (enterprise) and one each for
state and local non-service (non-enterprise)
activities. A review of the national modeling
techniques employed by the BEA strongly
indicates that state and local government tax (non-
enterprise) supported activities for a state like New



Mexico are under represented. Such “under
representation” will create an upward bias in the
regional model results when New Mexico
government sectors, calculated from an empirical
study, are added to the direct coefficients matrix.
To neutralize this upward bias, the direct
coefficients for sectors 1 through 35 (private
sectors), sector 36 (government services), and
sector 39 (households or labor costs) have been
proportionally adjusted. These adjustments were
made relative to the state and local tax coefficients
for each of the 37 affected sectors in the regional
model. The adjustments will assure there is no
upward bias in the model as a result of adding
empirically derived state and local tax coefficients
to the average production function for industries
represented in each of the I/O model sectors, and
that the regional model direct coefficients matrix
does not contain a column (production function
representation) that sums to more than 1. Fringe
benefits are used to compute total unit labor costs
i.e. cost per employee. The I/O model for the FY
1997 and FY 1996 analysis was revised. The
fringe benefit coefficients in the I/O model were
updated.

MULTIPLIERS

The Type I multiplier takes into account only
direct and indirect changes resulting from an
increase of $1 in the output of an industry. In this
case, households (the induced effect) are excluded
from the impact calculation. The Type II activity
multiplier is a more realistic measure because it
takes into account direct and indirect effects plus
induced effects resulting from including
households.

These additional induced effects include household
income generation through payments for labor
services as well as the associated consumer
spending.

One of the major uses of input-output information
is to assess the effect on an economy of
developments initiated from outside the economy
(exogenous changes on New Mexico). The most
important items derived from an input-output
model are the multipliers. Three of the most
frequently used types of multipliers estimate the
effects of the exogenously induced changes on (1)
outputs of sectors in the economy, (2) income

earned by households, and (3) employment, in
physical terms, that is expected to be generated
due to changes in output. The notion of multipliers
rests upon the difference between the initial effect
of an exogenous change in demand and the total
effects of that change.

The Type II economic activity (output) multiplier
measures the volume of activity generated among
various sectors of a region due to a $1 exogenous
change in a sector. For example, the economic
activity multiplier for DOE in 1997 is 3.48 (Table
8). This number is close to the column sum (3.45)
of sector 38-DOE, in the direct, indirect, and
induced coefficient matrix. The column sum
differs only by the adjustment for fringe benefit
losses to out-of-state entities and the addition of
interests, rents, and dividends not directly
calculated by the matrix portion of the model.

Table 8. Type Il Multipliers for
DOE/New Mexico, FY 1996

and FY 1997.
Economic
Year Activity Income Employment
FY 1996 3.43 2.42 3.63
FY 1997 3.48 2.43 3.66

A multiplier of 3.48 for FY 1997 indicates that for
every $1 spent by DOE on materials, labor,
benefits, equipment, services, etc., another $2.48
is generated in the state for a total impact of
$3.48.

Income multipliers measure the indirect and
induced effects associated with new income
generated from payments to labor at DOE offices
and GOCO facilities. In the model, these Type 11
multipliers are derived by dividing the net direct,
indirect, and induced income impacts generated by
the model, and by direct net salaries and wages
(mainly, net income not including transfer
payments). The income multiplier for FY 1997
was estimated to be 2.43 compared to 2.39 for FY
1996. A multiplier of 2.43 for FY 1997 indicates
that for every $1 of income generated by
DOE/NM for labor and another $1.43 is generated
in the state for a total impact of $2.43.

Employment multipliers measure the number of
indirect and induced jobs supported, on average,
relative to one employee of DOE/New Mexico. In




the model, these Type TI muitipliers are derived by
dividing the total employment impact generated by
the model by direct employment figures. For DOE,
the employment multiplier is 3.66 in 1997 (Table
8). This multiplier indicates that for every 100 jobs
that are created by DOE, another 262 jobs are
supported in the state.

Table 16 gives the DOE indirect employment
impact, using Type IT multipliers for FY 1997, by
sector. The labor-intensive sectors obviously have
a greater indirect employment impact. The “retail
trade” sector has the largest indirect employment
impact at 30 percent of the total. Other sectors
with large indirect employment impact include
FIRE (10 percent), lodging and personal services
(9 percent), local and state government (7 percent),
health, education and social services (8 percent),
wholesale trade (4 percent), and other business
services (4 percent).

The income multiplier is lower than the
employment multiplier for both FY 1996 and FY
1997 because many of the jobs created directly by
DOE pay above-average wages compared to
sectors where DOE’s indirect impact is large in
terms of employment—such as retail and service
sectors. However, such sectors tend to generate a
great deal of economic activity throughout the
state.
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Table 13. DOE NM Direct Coefficients, FY 1997.

Direct

Sector Coefficient

1. Livestock & Livestock Products 0.000000
2. Other Agricultural Products 0.000003
3. Forestry & Fishery Products 0.000003
4. Agric., Forestry & Fishery Services 0.000095
5. Mining, Crude Petroleum & Natural Gas 0.000685
6. Construction 0.016219
7. Ordnance & Chemical Manufacturing 0.000034
8. Food & Kindred Products Manufacturing 0.000070
9. Textiles Products & Apparel Manufacturing 0.000013
10. Lumber & Wood Products Manufacturing 0.000046
11. Paper & Publishing Manufacturing 0.000156
12. Petroleum Refining & Products Manufacturing 0.000316
13. Glass, Stone & Clay Products Manufacturing 0.000169
14. Primary & Fabricated Metals Manufacturing 0.003555
15. Computer, Office & Service Equipment Manufacturing 0.007743
16. Electrical Equipment Manufacturing 0.001386
17. Scientific Instruments Manufacturing 0.000417
18. All Other Manufacturing 0.000256
19. Motor Freight Transportation & Warehousing 0.000107
20. All Other Transportation 0.000826
21. Communication 0.004281
22. Electric & Gas Utilities 0.012715
23. Water & Other Utilities 0.000106
24. Wholesale Trade 0.028689
25. Retail Trade 0.043966
26. Finance, Insurance & Real Estate 0.001681
27. Hotel Restaurant & Other Personal Services 0.000748
28. Data Processing & Computer Services 0.035791
29. Management & Consulting Services 0.015209
30. Engineering, Architecture & Surveying Services 0.020299
31. Other Business Services 0.042095
32. Automobile & Other Repair Services 0.002529
33. Amusement, Recreation & Video Services 0.000396
34. Hedlth, Education & Social Services 0.007336
35. Government Services 0.011434
36. Local Government 0.009068
37. State Government 0.014442
38. United States Department of Energy 0.000000
39. Households 0.442717
Total New Mexico Expenditures 0.725601
Total Operating and Capital Budget 1.000000

a. Any transfer of money for services or products between specified activities is
counted only in the activity of the last receiving agency.
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Table 16. Indirect Volume and Employment Impacts by Sub-sector, US DOE, State of New Mexico, FY 1997.

Volume Employment

Sector ($000) % Jobs %

1. Livestock and Livestock Products 18413, 0.4 49, 0.1
2. Other Agricultural Products 21544, 0.5 120, 0.2
3. Forestry and Fishery Products 1033. 0.0 4, 0.0
4. Agricultural, Forestry, and Fishery Services 4487 . 0.1 93. 0.2
5. Mining, Crude Petroleum, and Natural Gas 113985. 2.6 387. 0.7
6. Construction 169684, 3.9 1914, 3.6
7. Ordnance & Chemical Manufacturing 6487. 0.1 38. 0.1
8. Food and kindred Products 77577. 1.8 392. 0.7
9. Textile Products and Apparel 13475. 0.3 144, 0.3
10. Lumber and Wood Products 5628. 0.1 59. 0.1
11. Paper and Publishing 20743, 0.5 235. 0.4
12. Petroleum Refining and Products 87226. 2.0 58. 0.1
13. Glass, Stone and Clay Products 12023. 0.3 118. 0.2
14. Primary and Fabricated Metals 23606. 0.5 206. 0.4
15. Computer, Office and Service equipment 53537. 1.2 315, 0.6
16. Electrical Equipment 34931. 0.8 177. 0.3
17. Scientific Instruments 4635, 0.1 28. 0.1
18. All Other Manufacturing 14230. 0.3 151. 0.3
19. Transportation and Warehousing 31616. 0.7 430. 0.8
20. All Other Transportation 51935. 1.2 626. 1.2
21. Communication : 107027. 2.4 912. 1.7
22. Electric and Gas Utilities 202714, 4.6 289. 0.5
23. Water and Other Utilities 23397, 0.5 109. 0.2
24. Wholesale Trade 214331, 4,93 2478, 4.7
25. Retail Trade 746463. 17.0 15164. 28.6
26, Finance, Insurance and Real Estate - 606805. 13.8 4687, 8.8
27. Hotel Restaurant and Other Personal Services 214198, 4.9 6099. 11.5
28. Data Processing and Computer Services 146990, 3.3 1317, 2.5
29. Management and Consulting Services 86116, 2.0 533. 1.0
30. Engineering and Related Services 86938. 2.0 716. 1.3
31. Other Business Services 291824. 6.6 2871. 5.4
32. Automobile and Other Repair Services 151688. 3.5 1404. 2.6
33. Amusements, Recreation and Video Services 79848, 1.8 1667, 3.1
34, Health, Education and Social Services 205603 . 4.7 3805. 7.2
TOTAL Private Sector 3930735. 89.5 47594, 89.7

35, Government Services 77844, 1.8 839. 1.6
36. Local Government 137538. 3.1 1812. 3.4
37. State Government 245556. 5.6 2841. 5.4
TOTAL Public Sector 460937. 10.5 5492, 10.3
TOTAL Private and Public Sectors 4391673, 100.0 53085. 100.0

Totals may not add due to rounding

48




Table 17. Indirect Volume and Employment Impacts by Sub-sector, US DOE, State of New Mexico, FY 1997.

Volume Employment
Sector ($000) Jobs

1. Agriculture 45477 . 266.2

2. Mining 113985, 387.2

3. Construction 169684, 1913.7

4. Manufacturing 354097. 1920.8

5. Transportation, Communication, Utilities 416689, 2365.4

6. Wholesale and Retail Trade 960794. 17641.5

7. Finance, Insurance, and Real Estate 606805. 4687 .4

8. Other Services and Education 1263205, 18411.4

9. Local, State, and Other Government Services 460937. 5491.8

TOTAL 4391673. 53085.5

10. US Department of Energy 0. 0.0
11. Households 0. 0.0

Totals may not add due to rounding




Table 18. Income and Jobs Impact, US DOE, State of New Mexico, FY 1997.

Income Jobs

($000)
Direct Salaries and Wages "ii;égééj_ ’ ---i;;;;j—
Indirect Salaries and Wages 1147994, 47594,
Interests, Dividends, and Rents 384342, n/a
Total Private Sector 2722904, 67571,
Total Public Sector 174791. 5492.

Transfer Payments -- ( 6. ) n/a

Net Impact 2897695. 73062.

Table 19. Type II Multipliers, US DOE, State of New Mexico, FY 1997.

Economic
Activity Income Jobs
($000) (8000)
Direct impacts 2938235, 1190569, 19977.
Indirect and induced impacts 7289368, 1707126. 53085.
Total impacts 10227603, 2897695, 73062,

Type II Multipliers 3.48 2.43 3.66




