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OSTI (Office of Scientific and Techni-
cal Information), located within the
Office of Energy Research, is re-
sponsible for leading the Department
of Energy’s (DOE’s) Technical
Information Management Program
and providing direction and coordina-
tion for the dissemination of scientific
and technical information resulting
from DOE research and development
(R&D) and environmental programs.
OST! supports the Department’s and
the Nation’s energy goals related to
basic and applied energy research,
U.S. competitiveness, national
security, and environment, safety,
and health by providing information
services to the Department, the
national laboratories, and other
contractors.

OSTI provides information to the
U.S. public, industry, and educational
institutions through a variety of
outlets. DOE information is available
to the public on Internet. Major DOE
databases are available through
commercial online services in the
United States and other countries
with which DOE has exchange
agreements. Reports, periodicals,
and information on CD-ROM, mag-
netic tape, and microfiche are
available to the public through the
National Technical Information
Service and the U.S. Government
Printing Office (GPO) Superintendent
of Documents and Depository Library
Program.
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The Office of
Environmental Management’s

Information For Decisions
ONLINE

The Department of Energy’s Office of Science and Technology
(OST) within the Office of Environmental Management (EM)
has established an information and communications program
titted Information For Decisions (IFD). The objective of this
program is to provide consistent information and communica-
tions products. These products are available to interested
individuals and groups in two formats: hard copy and electronic.

The primary access to the online information is provided
through Internet and, more specifically, World Wide Web
(WWW). The IFD program has designed a WWW-compatible
application that features information on the activities related to
technical programs within OST. This WWW application pro-
vides direct access to a wide variety of information on EM-
sponsored research and development programs and projects.
The information that is available is presented within the context
of a user’s viewpoint, for example, among the groups of users
that would access this information are DOE’s staff and contrac-
tor personnel. By providing information within appropriate user
parameters, this user group will have the information it needs
provided in a thematic format that allows optimal use of the
information available. The information is accessible at the
following WWW Universal Resource Location (URL):

http://fem-50.em.doe.gov

The IFD program is providing this information in formats com-
patible with the standard operating procedures of the DOE
Office of Scientific and Technical Information (OSTI) which
provides additional information in an online format.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not mecessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof.
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ABOUT THIS BIBLIOGRAPHY

The Office of Environmental Management's (EM) technical reports bibliogra-
phy is an annual publication that contains information on scientific and
technical reports sponsored by the Office of Environmental Management
added to the Energy Science and Technology Database from July 1, 1995 ~
Sept. 30, 1996. This information is divided into the following categories:
Focus Areas and Crosscutting Programs. Support Programs, Technology
integration and International Technology Exchange, are now included in the

General category. EM's Office of Science and Technology sponsors this
bibliography. Questions regarding the content of the publication should be
addressed to Diana Krop, Communications Program Manager, at 301-903-
7918 or Diana.Krop@em.doe.gov

PROGRAM ACTIVITIES

The Office of Environmental Management within the Department of
Energy (DOE) is responsible for environmental restoration, waste manage-
ment, technology development and facility transition and management. This
Office was created in 1989 to consolidate responsibility within DOE for
environmental management activities. EM develops DOE policies and plans
related to environmental restoration and waste management and is working
to foster open communication with the public.

The Office of Science and Technology (OST) was established to conduct
an aggressive, national program of applied research, development, demon-
stration, testing, and evaluation for environmental cleanup solutions that are
safe and more time- and cost-effective than those currently available. OST
brings together experts from academia, the Federal government, and private
industry to conduct a wide range of research and development. Through
these unique partnerships, OST leverages resources to develop equipment
and methods to render waste management technologies less expensive,
safe, and commercially applicable around the globe. In doing so, OST seeks
to achieve the twin goals of sustaining our environment and creating eco-
nomic prosperity.

AVAILABILITY

A searchable EM Technical Reports database is now available from OST’s
home page via the World Wide Web. The database contains information on
scientific and technical reports included in this publication and is searchable
by title, focus area, author, performing organization, DOE report number,
publication date, and abstract. The Internet address is:
http://em-50.em.doe.gov (under publications listed as EM Technical Re-
ports Database).

DOE and DOE Contractors can obtain copies from the Office of Scientific
and Technical Information, P.O. Box 62, Oak Ridge, TN 37831, Attention:
Information Services. For further information call, (423) 576-8401.

Public availability is from the U.S. Department of Commerce, Technology
Administration, National Technical information Service, Springfield, VA
22161, For further information call (703) 487-4650.
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How To Read A Citation

The principal data elements included in these citations are:

10.
11.

12.
13.
14.

15.
16.

17.

18.
19.
20.

. Abstract number within volume.
. Report number identification for report-type literature.
. Title and subtitle (non-English title may appear in

parentheses, if applicable).

. Author(s). First 10 names in the data record are printed,

then “et al.” is listed.

. Author affiliation. Only first one is listed, in parentheses

after author(s) to which it applies.

. Collaboration, if present.
. Corporate author(s) identifying corporation responsible

for document.

. Date of publication. If not known, a processing date is

in brackets.

. Number of pages or page range. Prices are based on

total pages unless special pricing applies.

Language of document if non-English.

Monograph title if citation 1s an analytic (part. chapter.
or paper) of a larger monograph.

Sponsoring organization.

Contract or grant number.

Secondary identifying number; may be a conference
number.

Conference title, location, and date, if applicable.
Order number. The “DE” order number may be used
for ordering from NTIS or OSTI, as appropriate. The
"TI" prefix is valid only at OSTI.

Sources of availability from which a copy of the docu-

ment may be obtained; usually appear as abbreviations.

(See information on following page.)

Drop note or explanatory statement.
Abstract.

Subject descriptors. Listed only if no abstract or only a

brief statement is included.

Sample Citations

oI ®

18494 (DOE/ER/40438-T1) [Development of a hydrogen and
deuterium polarized gas target for application in storage rings]: @
Progress report. Haeberli, W. Phys. V¥ collaboration. Wisconsin
Univ., Madison (USA). Depli of Physics. [1989]. 12p. Sponsored by
@®)

DOE Energy Research. DOE Contract FGOZ-QBEH40438. Order

@ Number DES9007246. Available from NTIS, PC AO3/MF A01 -
@ OSTI. GPO Dep. \@

This paper briefly discusses the Wisconsin test facility for storage
cells; results of target tests; the new UHV...

Report Analytic

9

©

18500 (INIS-SU—69, pp. 30-35) Transition energies in Ne-
like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow.
Fizichesky InstM988. (In Rus®ian). In Experimental and theoretical
physics. Collection. Order Number DE89780060. Available from NTIS
(US Sales Only), PC AQ3/MF AO1; INIS.
» Kratkins Soobshcheniya po Fizike.; no. 6.

SILVER IONS/energy-level transitions; XENON IONS/energy-

level transitions;: CORRELATIONS; D STATES; E STATES....

&

54 (DOE/ER/60888-1-Vol.1, pp. 1 15-1’17) Investigation of air @
pollution in house due to use of various fuels. Luo, Dayu {Chengdu

. Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON
(Canada). 1990.YCONF-900724-Vol.1: Indoor‘Air '90: 5th international
conference on indoor air quality and climate, Toronto (Canada), 29 Jul
- 3 aug 1990). In Indoor air '30: The fifth international conference on

indoor air quality and climate. Volume 1: Finat report. 786p. Order

Number DE90017786. Source: NTIS. ‘——'—@
Air pollution in houses caused by combustion of coal is more

serious than that by combustion of natural gas and methane (primarily

by SO, and NO,). The gas concentration after cooking is higher than

that before cooking, and it is higher in kitchen than in bedroom and

outdoor. There were mutations in the extract from TSP in 30m? airin the

bedroom, kitchen and outdoor, where coal and natural gas were used.

The supernalant saliva activity of children whose family uses coal 1s

significantly lower than that of pumping streams.




How To Use the Indexes

Five indexes are provided for approaching the content of The Office of Environmental Management Technical

Reports. Descriptions of entries in these indexes follow.

Corporate Author Index

The corporation, organization, or institution respon-
sible for the issuance of the document is listed in
this index. The entries are arranged alphabetically
and provide the title and citation number of the ref-
erence. For example, the listing for the "Report"
sample citation would appear as shown at right.

Wisconsin Univ., Madison (USA). Dept. of Physics
[Development of a hydrogen and deuterium polarized gas
target for application in storage rings}: Progress report,
15:18494 (R;US)
Wisconsin Univ., Madison (USA). Lab. of Genetics
Organization of the R chromosome region in maize: Final
progress report, June 1, 1983-May 31, 1986, 15:18255
(R;US)

Personal Author Index

Each author’'s name listed on a document cited in
this issue is indexed. An index entry provides title
and citation number; for secondary and other
names, a cross-reference is given to the primary
author name where the full index entry is located.

Hadley, D.L., See Lee, A.D., 15:17651
Haeberli, W., [Development of a hydrogen and deuterium

polarized gas target for application in storage rings]: Prog-
ress report, 15:18494 (R;US)

Subject Index

This index lists the main subject descriptors assigned
to each record by indexing professionals. A secondary
or qualifier term is used where necessary to describe
materials, objects, and processes. Document titles
may be enhanced with additional informative phrases
where necessary. An excerpt from this index appears
at right.

HYDROGEN ISOTOPES
See also DEUTERIUM
HYDROGEN 4
TRITIUM
Neutron-Rich Isotopes
Study on the strong neutron-rich nuclei of lightest elements,
15:18686 (RA;SU;In Russian)

Contract Number index

DOE technical reports are listed by contract number.
Each entry also provides the primary corporation or
organization cited for that contract number. A typical
entry is shown.

Report Number Index

Technical report literature is indexed by the alpha-
numerical identifier of the report. Patent documents
and conferences are included for convenience.
Each entry lists the citation number, the source of
availability of the document, an indicator of pres-
ence at a GPO depository library, order number,
and distribution category. A typical entry is shown.

FG02-88ER40438 Wisconsin Univ., Madison (USA).
Dept. of Physics
15:18494 DOE/ER/40438-T1
FGO02-88ER60664 Rogers and Associates
Engineering Corp.,
Salt Lake City, UT (USA)

15:18494 NTIS, OSTI
MF-411

DOE/ER/40438~ T1
E 1.99: DE89007246
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Refer also to citation(s) 635, 636, 637, 796, 1013, 1014,
1081, 1543, 2099

1 (ANL-95/46) Minimum Additive Waste Stabi-
lization (MAWS), Phase I: Soil washing final report.
Argonne National Lab., IL {(United States). Aug 1995.
53p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. Order Number
DE96012963. Source: OSTI; NTIS; INIS; GPO Dep.

As a result of the U.S. Department of Energy’s environ-
mental restoration and technology development activities,
GTS Duratek, Inc., and its subcontractors have demon-
strated an integrated thermal waste treatment system at
Fernald, OH, as part the Minimum Additive Waste Stabiliza-
tion (MAWS) Program. Specifically, MAWS integrates soil
washing, vitrification of mixed waste streams, and ion ex-
change to recycle and remediate process water to achieve,
through a synergistic effect, a reduction in waste volume,
increased waste loading, and production of a durable, leach-
resistant, stable waste form suitable for disposal. This report
summarizes the results of the demonstration/testing of the
soil washing component of the MAWS system installed at
Fernald (Plant 9). The soil washing system was designed to
(1) process contaminated soil at a rate of 0.25 cubic yards
per hour; (2) reduce overall waste volume and provide
consistent-quality silica sand and contaminant concentrates
as raw material for vitrification; and (3) release clean soit
with uranium levels below 35 pCi/g. Volume reductions
expected ranged from 50-80 percent; the actual volume re-
duction achieved during the demonstration reached 66.5
percent. The activity level of clean soil was reduced to as
low as 6 pCi/g from an initial average soil activity level of
17.6 pCilg (the highest initial level of soil provided for testing
was 41 pCi/g). Although the throughput of the soil washing
system was inconsistent throughout the testing period, the
system was online for sufficient periods to conclude that a
rate equivalent to 0.25 cubic yards per hour was achieved.

2 (ANL/CMT-ACL/CP-84790) Laboratory perfor-
mance evaluation reports for management. Lindahl, P.C.
(Argonne National Lab., IL (United States)); Hensley, J.E.;
Bass, D.A.; Johnson, P.L.; Marr, J.J.; Streets, W.E.; Warren,
S.W.; Newberry, R.W. Argonne National Lab., IL (United
States). [1995]. 4p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract W-31109-ENG-38. (CONF-
950498-1: 6. international environmental quality and waste
management conference: managing for quality - meeting
environmental challenges, Denver, CO (United States), 18-
20 Apr 1995). Order Number DES5011794. Source: OSTI;
NTIS; INIS; GPO Dep.

In support of the US DOE'’s environmental restoration ef-
forts, the Integrated Performance Evaluation Program
(IPEP) was developed to produce laboratory performance
evaluation reports for management. These reports will pro-
vide information necessary to allow DOE headquarters and
field offices to determine whether or not contracted

analytical laboratories have the capability to produce envi-
ronmental data of the quality necessary for the remediation
program. This document describes the management report.

3 (ANL/CMT-ACL/CP-85835) Development of the
Integrated Performance Evaluation Program (IPEP) for
the Department of Energy’s Office of Environmental
Management. Lindahl, P. (Argonne National Lab., IL {United
States)); Streets, E.; Bass, D.; Hensley, J.; Newberry, R.;
Carter, M. Argonne National Lab., IL (United States). [1995].
17p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31-109-ENG-38. (CONF-950495—
2: 7. national technology information exchange workshop,
Cincinnati, OH (United States), 18-20 Apr 1995). Order
Number DE95012929. Source: OSTI; NTIS; INIS; GPO Dep.

Argonne National Laboratory (ANL) and DOE’s Radiologi-
cal and Environmental Sciences Laboratory (RESL),
Environmental Measurements Laboratory (EML), and Grand
Junction Project office (GJPO) are collaborating with DOE’s
Office of Environmental Management (EM), Analytical Ser-
vices Division (ASD, EM-263) and the Environmental
Protection Agency (EPA) to develop an Integrated Perfor-
mance Evaluation Program (IPEP). The purpose of the
IPEP is to integrate information from existing PE programs
with expanded QA activities to develop information about
the quality of radiological, mixed waste, and hazardous envi-
ronmental sample analyses provided by all laboratories
supporting EM programs. The IPEP plans to utilize existing
PE programs when available and appropriate for use by
DOE; new PE programs will be developed only when no ex-
isting program meets DOEs needs. Interagency Agreements
have been developed between EPA and DOE to allow DOE
to use major existing PE programs developed by EPA. In
addition, the DOE radiological Quality Assessment Program
(QAP) administered by EML is being expanded for use in
EM work. RESL and GJPO are also developing the Mixed
Waste Performance Evaluation Program (MAPEP) to pro-
vide radiological, inorganic, and organic analytes of interest
to EM programs. The use of information from multiple PE
programs will allow a more global assessment of an individ-
ual laboratory’s performance, as well as providing a means
of more fairly comparing laboratories’ performances in a
given analytical area. The EPEP will interact with other as-
pects of the ASD such as audit and methods development
activities to provide an integrated system for assessment
and improvement of data quality.

4 (ANL/CMT-ACL/CP-86061) IPEP: The inte-
grated performance evaluation program for the
Department of Energy’s Office of Environmental Man-
agement. Lindahl, P.C. (and others); Streets, W.E.; Bass,
D.A. Argonne National Lab., IL (United States). 1995. 19p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-31109-ENG-38. (CONF-950868-6: ER
'95: environmental remediation conference: committed to
results, Denver, CO (United States), 13-18 Aug 1995). Order
Number DE95015649. Source: OSTI; NTIS; INIS; GPO Dep.
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The quality of the analytical data being provided to DOE’s
Office of Environmental Management (EM) for environmen-
tal restoration activities and the extent to which these data
meet the data quality objectives are critical in the decision-
making process. One of several quality metrics that can be
used in evaluating a laboratory is its performance in perfor-
mance evaluation (PE) programs. In support of DOE's
environmental restoration and waste management efforts,
EM has been charged with developing and implementing a
program to assess the performance of participating laborato-
ries. Argonne National Laboratory (ANL) and DOE’s
Environmental Measurements Laboratory (EML) and Radio-
logical and Environmental Sciences Laboratory (RESL) have
been collaborating on the development and implementation
of a comprehensive Integrated Performance Evaluation Pro-
gram (IPEP) for DOE-wide implementation. The IPEP will
use results from existing inorganic, organic, and radiological
PE programs when these are available and appropriate for
the analytes and matrices being determined for DOE’'s EM
activities. Existing programs include the U.S. Environmental
Protection Agency’s (EPA’s) Contract Laboratory Program
(CLP), the Water Supply (WS) and Water Pollution (WP) PE
studies for inorganic and organic analytes, and DOE’s Qual-
ity Assessment Program (QAP) for radiological analytes. In
addition, DOE has begun the development of the Mixed An-
alyte Performance Evaluation Program (MAPEP) to address
the needs of the DOE Complex. These PE programs pro-
vide a spectrum of matrices and analytes covering the
various inorganic, organic, and low-level radiologic cate-
gories found in routine environmental and waste samples.
These PE programs already provide some assessment of
laboratory performance; IPEP will expand these assess-
ments by evaluating historical performance, as well as
results from multiple PE programs, thereby providing an en-
hanced usage of the PE program information.

5 (ANL/CMT-ACL/CP-86080) IPEP: Laboratory
performance evaluation reports for management of DOE
EM programs. Hensley, J.E. (and others); Lindahl, P.C,;
Streets, W.E. Argonne National Lab., IL (United States).
1995. 10p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. (CONF-950868—
7: ER '95: environmental remediation conference:
committed to results, Denver, CO (United States), 13-18
Aug 1995). Order Number DE95015650. Source: OSTI;
NTIS; INIS; GPO Dep.

Environmental restoration program/project managers at
DOE'’s Office of Environmental Management (EM) are mak-
ing important decisions based on analytical data generated
by contracted laboratories. The Analytical Services Division,
EM-263, is developing the Integrated Performance Evalua-
tion Program (IPEP) to assess the performance of those
laboratories, based on results from Performance Evaluation
{(PE) programs. The IPEP reports will be used by the labora-
tories to foster self-assessment and improvement. In
addition, IPEP will produce PE reports for three levels of EM
management (Operations/Project Offices, Area Program Of-
fices, and Deputy Assistant Secretary Office). These reports
will be used to assess whether contracted analytical labora-
tories have the capability to produce environmental data of
the quality necessary for making environmental restoration
and waste management decisions.

6 (ANL/CMT-ACL/VU-83596) Development of the
Integrated Performance Evaluation Program (IPEP) for
the Department of Energy’s Office of Environmental
Management. Argonne National Lab., IL (United States).

2 Environmental Management Technical Reports

[1994]. 14p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract W-31109-ENG-38. (CONF-
9410147-5-Vugraphs: 35. ORNL/DOE analytical chemistry
in energy technology conference, Gatlinburg, TN (United
States), 6-8 Oct 1994). Order Number DE95013496.
Source: OSTI; NTIS; GPO Dep.

ASD’s Quality Assurance Program assures production of
credible environmental data. The Analytical Services
Division (EM-263) is responsible for developing and im-
plementing a comprehensive Integrated Performance
Evaluation Program (IPEP) for laboratories providing analyti-
cal data in support of Environmental Management
Programs. The Performance Evaluation Program describes
a laboratory’s ability to perform environmental analyses of
radiochemical, hazardous chemical and mixed waste.

7 (ANL/CMT-ACL/NVU-86798) DOFE’s Integrated
Performance Evaluation Program (IPEP) Laboratory Per-
formance Reports for Sample Management Offices.
Lindahl, P.C. Argonne National Lab., IL (United States).
[1995]. 17p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. (CONF-9505263—
VUGRAPHS: Sample and data management workshop,
Richland, WA (United States), 23-24 May 1995). Order Num-
ber DE95014095. Source: OSTI; NTIS; INIS; GPO Dep.

This report describes a program by the Analytical Ser-
vices Division (EM-263) to develope and implement a
comprehensive integrated performance evaluation program
for laboratories providing analytical data in support of EM
programs.

8 (ANL/CMT/CP-85474) Thermal oxidation vitrifi-
cation flue gas elimination system. Kephart, W.
(Foster-Wheeler Environmental Corp., Oak Ridge, TN
(United States)); Angelo, F.; Clemens, M. Argonne National
Lab., IL (United States). [1995]. 21p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31-109-
ENG-38. (CONF-950542—-2: 14. international symposium on
thermal treatment technologies: incineration conference,
Seattle, WA (United States), 8-12 May 1995). Order Number
DE95013407. Source: OSTI; NTIS; INIS; GPO Dep.

With minor modifications to a Best Demonstrated Avail-
able Technology hazardous waste incinerator, it is possible
to obtain combustion without potentially toxic emissions by
using technology currently employed in similar applications
throughout industry. Further, these same modifications will
reduce waste handling over an extended operating envelope
while minimizing energy consumption. Three by-products
are produced: industrial grade carbon dioxide, nitrogen, and
a final waste form that will exceed Toxicity Characteristics
Leaching Procedures requirements and satisfy nuclear
waste product consistency tests. The proposed system uti-
lizes oxygen rather than air as an oxidant to reduce the
quantities of total emissions, improve the efficiency of the
oxidation reactions, and minimize the generation of toxic
NO emissions. Not only will less potentially hazardous
constituents be generated; all toxic substances can be con-
tained and the primary emission, carbon dioxide — the
leading “greenhouse gas” contributing to global warming —
will be converted to an industrial by-product needed to en-
hance the extraction of energy feedstocks from maturing
wells. Clearly, the proposed configuration conforms to the
provisions for Most Achievable Control Technology as de-
fined and mandated for the private sector by the Clear Air
Act Amendments of 1990 to be implemented in 1997 and
still lacking definition.



9 (ANL/DIS/CP-84269) Development and use of
consolidated criteria for evaluation of emergency pre-
paredness plans for DOE facilities. Lemer, K.; Kier, P.H.;

Baldwin, T.E. Argonne National Lab., IL (United States).
[1995]. 6p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. (CONF-950430—-
9: 5. ANS topical meeting on emergency preparedness and
response, Savannah, GA (United States), 18-21 Apr 1995).
Order Number DE95013684. Source: OSTI; NTIS; INIS;
GPO Dep.

Emergency preparedness at US Department of Energy
(DOE) facilities is promoted by development and quality
control of response plans. To promote quality control efforts,
DOE has developed a review document that consolidates
requirements and guidance periaining to emergency re-
sponse planning from various DOE and regulatory sources.
The Criteria for Evaluation of Operational Emergency Plans
(herein referred to as the Criteria document) has been con-
structed and arranged to maximize ease of use in reviewing
DOE response plans. Although developed as a review in-
strument, the document also serves as a de facto guide for
plan development, and could potentially be useful outside
the scope of its original intended DOE clientele. As regula-
tory and DOE requirements are revised and added in the
future, the document will be updated to stay current.

10 (ANL/EA/CP-84161) Assessment of risks to
individuals from the transportation of radioactive mate-
rials. Biwer, B.M.; Monette, F.A.; LePoire, D.J.; Chen, S.Y.
Argonne National Lab., IL (United States). [1995]. 8p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract W-31-109-ENG-38. (CONF-950216-148: Waste
management '95, Tucson, AZ (United States), 26 Feb - 2
Mar 1995). Order Number DE95013392. Source: OSTI;
NTIS; INIS; GPO Dep.

The radiological impacts to individuals from the trans-
portation of radioactive materials must be assessed when
evaluating alternatives for major federal actions as required
by the National Environmental Policy Act. Public comments
on past environmental impact statements indicate that the
public is concerned about the risks of radiation exposure to
individuals along a transport route from radioactive materials
shipments. Individuals may be exposed during routine,
incident-free, transport of radioactive materials or, poten-
tially, as a result of transportation accidents. This paper
discusses the computer model RISKIND, which was devel-
oped at Argonne National Laboratory to estimate the
potential radiological risks to individuals and population sub-
groups from the transportation of radioactive materials. The
code was designed to use site-specific data to provide a de-
tailed analysis for each receptor location. This type of
analysis complements the traditional collective population
transportation risk analyses conducted for radiological trans-
portation risk assessments.

11 (ANL/EA/CP-84766) Facility accident consider-
ations in the US Department of Energy Waste
Management Program. Mueller, C. Argonne National Lab.,
IL (United States). [1994]. 8p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31-109-
ENG-38. (CONF-941102-45: Winter meeting of the
American Nuclear Society (ANS), Washington, DC (United
States), 13-18 Nov 1994). Order Number DE95011818.
Source: OSTI; NTIS; INIS; GPO Dep.

A principal consideration in developing waste manage-
ment strategies is the relative importance of Potential
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radiological and hazardous releases to the environment dur-
ing postulated facility accidents with respect to protection of
human health and the environment. The Office of Environ-

mental Management (EM) within the US Department of
Energy (DOE) is currently formulating an integrated national
program to manage the treatment, storage, and disposal of
existing and future wastes at DOE sites. As part of this pro-
cess, a Programmatic Environmental impact Statement
(PEIS) is being prepared to evaluate different waste man-
agement alternatives. This paper reviews analyses that
have been Performed to characterize, screen, and develop
source terms for accidents that may occur in facilities used
to store and treat the waste streams considered in these
alternatives. Preliminary results of these analyses are dis-
cussed with respect to the comparative potential for
significant releases due to accidents affecting various treat-
ment processes and facility configurations. Key assumptions
and sensitivities are described.

12 (ANL/EA/CP-85519) Calculation of projected
waste loads for transuranic waste management alterna-
tives. Hong, K.; Kotek, T.; Koebnick, B.; Wang, Y.; Kaicher,
C. Argonne National Lab., IL (United States). [1995]. 10p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-31-109-ENG-38. (CONF-950216-145:
Waste management '95, Tucson, AZ (United States), 26
Feb - 2 Mar 1995). Order Number DE95012938. Source:
OST!; NTIS; INIS; GPO Dep.

The level of treatment and the treatment and interim
storage site configurations (decentralized, regional, or cen-
tralized) impact transuranic (TRU) waste loads at and en
route to sites in the US Department of Energy (DOE) com-
plex. Other elements that impact waste loads are the
volume and characteristics of the waste and the unit opera-
tion parameters of the technologies used to treat it
Projected annual complexwide TRU waste loads under
various TRU waste management alternatives were calcu-
lated using the WASTE.MGMT computational model.
WASTE_MGMT accepts as input three types of data: (1) the
waste stream inventory volume, mass, and contaminant
characteristics by generating site and waste stream
category; (2) unit operation parameters of treatment tech-
nologies; and (3) waste management alternative definitions.
Results indicate that the designed capacity of the Waste Iso-
lation Pilot Plant, identified under all waste management
alternatives as the permanent disposal facility for DOE-
generated TRU waste, is sufficient for the projected
complexwide TRU waste load under any of the alternatives.

13 (ANL/EA/CP-85661) Determining training
needs from supervisors’ assessment of staff profi-
ciency in tasks and skills. Young, C. (Argonne National
Lab., IL (United States)); Hensley, J.; Lehr, J. Argonne Na-
tional Lab., IL (United States). [1995]. 14p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
31-109-ENG-38. (CONF-950216—-144: Waste management
'95, Tucson, AZ (United States), 26 Feb - 2 Mar 1995). Or-
der Number DE95012934. Source: OSTI; NTIS; GPO Dep.
To provide the basis for establishing training opportunities,
this project investigated supervisors' views of three compo-
nents of staff activities. The project established the tasks
that staff perform, identified staffs level of effectiveness in
performing these tasks, and investigated staffs level of profi-
ciency in performing the skills underlying these tasks.
Training opportunities were then determined in those areas
where knowledge and skins could be improved for staff to
perform their tasks more effectively. Staff currently perform
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their tasks sufficiently well. Furthermore, supervisors indi-
cated that for the most part staff do perform the tasks they
should perform. In carrying out these tasks, staff use primar-
iy critical thinking, problem solving, and communication
skills rather than discipline-specific skills. Although staff gen-
erally have working knowledge of most of these skills,
additional training n critical thinking and problem solving,
program and project management techniques, and commu-
nications is appropriate to further improve the organizations
effectiveness.

14 (ANLEA/CP-88164) Facilitating relative com-
parisons of health impacts from postulated accidents in
environmental impact statements. Mueller, C.J. Argonne
National Lab., IL (United States). [1996]. 12p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
31109-ENG-38. (CONF-960648-5: 21. annual conference
of the National Association of Environmental Professionals:
practical environmental directions - a changing agenda,
Houston, TX (United States), 2-6 Jun 1996). Order Number
DE96010794. Source: OSTI; NTIS; INIS; GPO Dep.

Current US Department of Energy (DOE) guidance on the
performance of accident analyses supported an environ-
mental impact statement (EIS) stresses a graded approach
that emphasizes the most important risks, calls for the eval-
uation of frequencies as well as consequences for severe
accident scenarios, and discourages the use of bounding
analyses that confound risk comparisons among EIS alter-
natives. This paper discusses methods in probabilistic risk
analysis that were developed and applied in defining acci-
dents and generating radiological source terms for the DOE
Draft Waste Management Programmatic Environmental Im-
pact Statement (WM PEIS); publication of the Final WM
PEIS is due in late summer 1996. The strengths and short-
comings of the cited probabilistic risk analysis methods used
to evaluate facility accidents are addressed, both as they re-
late to the WM PEIS and as they relate to more general EIS
applications. Key guidance is discussed that was developed
by DOE and used in shaping the techniques cited herein for
application in an EIS. Related perceptions on accidents ob-
served from the public comment process for the WM PEIS
are cited. Finally, recommendations are made on the basis
of needs as well as lessons learned in implementing the ac-
cident analysis for the WM PEIS.

15 (ANL/EA/JCP-88442) RISKIND: An enhanced
computer code for National Environmental Policy Act
transportation consequence analysis. Biwer, B.M.; LeP-
oire, D.J.; Chen, S.Y. Argonne National Lab., IL (United
States). 1996. 11p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract W-31109-ENG-38. (CONF-
960212-39: Waste management '96: HLW, LLW, mixed
wastes and environmental restoration - working towards a
cleaner environment, Tucson, AZ (United States), 25-29 Feb
1996). Order Number DE96006896. Source: OSTI: INIS;
NTIS (documentation only); ESTSC (complete software
package), P.O. Box 1020, Oak Ridge, TN 37831-1020
(United States); GPO Dep.

The RISKIND computer program was developed for the
analysis of radiological consequences and health risks to
individuals and the collective population from exposures as-
sociated with the transportation of spent nuclear fuel (SNF)
or other radioactive materials. The code is intended to pro-
vide scenario-specific analyses when evaluating alternatives
for environmental assessment activities, including those for
major federal actions involving radioactive material transport
as required by the National Environmental Policy Act
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(NEPA). As such, rigorous procedures have been imple-
mented to enhance the code’s credibility and strenuous
efforts have been made to enhance ease of use of the code.
To increase the code’s reliability and credibility, a new ver-
sion of RISKIND was produced under a quality assurance
plan that covered code development and testing, and a peer
review process was conducted. During development of the
new version, the flexibility and ease of use of RISKIND were
enhanced through several major changes: (1) a Windows"™
point-and-click interface replaced the old DOS menu sys-
tem, (2) the remaining model input parameters were added
to the interface, (3) databases were updated, (4) the pro-
gram output was revised, and (5) on-line help has been
added. RISKIND has been well received by users and has
been established as a key component in radiological trans-
portation risk assessments through its acceptance by the
U.S. Department of Energy community in recent environ-
mental impact statements (EISs) and its continued use in
the current preparation of several EISs.

16 (ANL/EA/CP-88945) A comparative review of
accident studies from recent environmental impact
statements. Mueller, C.; Folga, S.; Nabelssi, B. Argonne
National Lab., IL (United States). 1996. 9p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
31109-ENG-38. (CONF-9606114-7: 6. annual Energy
Facility Contractors Group (EFCOG) safety analysis work-
shop on doing the right thing, Knoxville, TN {United States),
5-7 Jun 1996). Order Number DE96009413. Source: OSTI;
NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) has recently pre-
pared or is in the process of preparing a number of
programmatic and site-specific environmental impact state-
ments (EISs). This study was conducted for the purpose of
reviewing the self-consistency of programmatic alternatives,
associated relative impacts, and supporting data, methods,
and assumptions in EISs prepared for related activities. The
following EISs, which deal with waste management issues,
are reviewed in this paper (the parenthetical acronyms are
referred to in Table 1): (1) Final Environmental Impact State-
ment, Savannah River Site Waste Management, DOE/
EIS-0217, Vol. ll, July 1995. (SRS WM-EIS), (2) Draft Waste
Management Programmatic Environmental Impact State-
ment for Managing Treatment, Storage, and Disposal of
Radioactive and Hazardous Waste, DOE/EIS-0200-D, Vol.
IV, Aug. 1995. (WM PEIS), (3) Final Environmental Impact
Statement, Interim Management of Nuclear Materials at the
Savannah River Site. DOE/EIS-0220, Oct. 1995. (IMNM
EIS), (4) Department of Energy Programmatic Spent Nu-
clear Fuel Management and Idaho National Engineering
Laboratory Environmental Restoration and Waste Manage-
ment Programs Environmental Impact Statement, DOE/
EIS-0203-F, April 1995. (INEL Site-Wide-EIS), (5) Draft En-
vironmental Impact Statement, Disposition of Surplus Highly
Enriched Uranium, DOE/EIS-0240-D, Oct. 1995. (HEU Dis-
position EIS), (6) Final Environmental Impact Statement,
Safe Interim Storage of Hanford Tank Wastes, Hanford Site,
Richland, Washington, DOE/EIS-0212, Oct. 1995. (SIS EIS).
This study compares the facility accident analysis
approaches used in these EiSs vis-a-vis the National Envi-
ronmental Policy Act (NEPA) guidance developed by DOE
(Recommendations for the Preparation of Environmental As-
sessments and Environmental Impact Statements, Office of
NEPA Oversight). The purpose of the comparative review of
these approaches with NEPA guidance is to identify poten-
tial preferred paths for future ElSs.



17 (ANL/EAD/TM-18-Draft) Risk assessment for
the on-site transportation of radioactive wastes for the
U.S. Department of Energy Waste Management pro-
grammatic environmental impact statement. Biwer, B.M.;
Monette, F.A.; Chen, S.Y. Argonne National Lab., IL (United
States). Apr 1995. 65p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract W-31109-ENG-38. Order
Number DE95017833. Source: OSTI; NTIS; INIS; GPO Dep.
This report documents the risk assessment performed for
the on-site transportation of radioactive wastes in the U.S.
Department of Energy (DOE) Waste Management (WM) Pro-
grammatic Environmental Impact Statement (PEIS). Risks
for the routine shipment of wastes and the impacts from po-
tential accidental releases are analyzed for operations at the
Hanford Site (Hanford) near Richland, Washington. Like
other large DOE sites, Hanford conducts waste manage-
ment operations for all wastes types; consequently, the
impacts calculated for Hanford are expected to be greater
than those for smaller sites. The risk assessment conducted
for on-site transportation is intended to provide an estimate
of the magnitude of the potential risk for comparison with
off-site transportation risks assessed for the WM PEIS.

18 (ANL/EAD/TM-21-Draft) Risk assessment for
the off-site transportation of high-level waste for the
U.S. Department of Energy Waste Management Pro-
grammatic Environmental Impact Statement. Monette,
F.A. (Argonne National Lab., IL (United States). Environ-
mental Assessment Div.); Biwer, B.M.; LePoire, D.J.; Chen,
S.Y. Argonne National Lab., IL (United States). Apr 1995.
110p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. Order Number
DE95017827. Source: OSTI; NTIS; INIS; GPO Dep.

This report describes the human health risk assessment
conducted for the transportation of high-level waste (HLW)
in support of the US Department of Energy Waste Manage-
ment Programmatic Environmental Impact Statement (WM
PEIS). The assessment considers risks to collective popula-
tions and individuals under both routine and accident
transportation conditions for truck and rail shipment modes.
The report discusses the scope of the HLW transportation
assessment, describes the analytical methods used for the
assessment, defines the alternatives considered in the WM
PEIS, and details important assessment assumptions. Re-
sults are reported for four alternatives. In addition, to aid in
the understanding and interpretation of the results, specific
areas of uncertainty are described, with an emphasis on how
the uncertainties may affect comparisons of the alternatives.
The number and scope of the WM PEIS HLW alternatives
were revised after the preparation of this report. An adden-
dum has been added to make this HLW transportation risk
assessment consistent with that presented in the WM PEIS.

19 (ANL/EAD/TM—27-Draft) Supplemental informa-
tion related to risk assessment for the off-site
transportation of transuranic waste for the U.S. Depart-
ment of Energy Waste Management Programmatic
Environmental Impact Statement. Monette, F.A.; Biwer,
B.M.; LePoire, D.J.; Chen, S.Y. Argonne National Lab., IL
(United States). Apr 1995. 120p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31109-
ENG-38. Order Number DE95017828. Source: OSTI; NTIS;
INIS; GPO Dep.

This report presents supplemental information to support
the human health risk assessment conducted for the trans-
portation of transuranic waste (TRUW) in support of the US
Department of Energy Waste Management Programmatic
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Environmental Impact Statement (WM PEIS). Detailed de-
scriptions of the transportation health risk assessment
method and resuits of the assessment are presented in
Appendix E of the WM PEIS and are not repeated in this re-
port. This report presents additional information that is not
presented in Appendix E but is necessary to conduct the
transportation risk assessment for Waste Management
(WM) contact- and remote-handed (CH and RH) TRUW. In-
cluded are definitions of the TRUW alternatives considered
in the WM PEIS, data related to the inventory and to the
physical and radiological characteristics of CH and RH
TRUW, and detailed results of the assessment for each WM
TRUW case considered. After preparation of this report, the
WM PEIS TRUW alternatives were revised as combinations
of the cases presented herein. An addendum has been
added to explain the revision and consolidate the impacts
for each alternative for the WM PEIS TRUW transportation
risk assessment.

20 (ANL/EAD/TM—-28-Draft) Risk assessment for
the transportation of hazardous waste and hazardous
waste components of low-level mixed waste and trans-
uranic waste for the U.S. Department of Energy waste
management programmatic environmental impact state-
ment. Lazaro, M.A. (and others}; Policastro, A.J.; Hartmann,
H.M. Argonne National Lab., IL (United States). Apr 1995.
93p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. Order Number
DE95017829. Source: OSTI; NTIS; INIS; GPO Dep.

This report, a supplement to Appendix E (Transpontation
Risk) of the U.S. Department of Energy Waste Management
Programmatic Environmental fmpact Statement (WM PEIS),
provides additional information supporting the accident data
for chemical risk assessment and health risk methodology
described in that appendix (Part 1), as well as providing the
uncertainty analysis and on-site risk calculations. This report
focuses on hazardous material truck accident rates, release
probabilities, and release quantities; provides the toxicologi-
cal values derived for each hazardous chemical assessed in
the WM PEIS and further details on the derivation of health
criteria; describes the method used in the transportation risk
assessments to address potential additivity of health effects
from simultaneous exposure to several chemicals and the
method used to address transportation risks for maximally
exposed individuals; presents an expanded discussion of
the uncertainty associated with transportation risk calcula-
tions; and includes the results of the on-site transportation
risk analysis. In addition, two addenda are provided to detail
the risk assessments conducted for the hazardous compo-

nents of low-level mixed waste (Addendum 1) and
transuranic waste (Addendum II).
21 (ANL/EAD/TM-35-Draft) Supplemental informa-

tion related to risk assessment for the off-site
transportation of low-level mixed waste for the U.S. De-
partment of Energy Waste Management programmatic
environmental impact statement. Monette, F.A. (and oth-
ers); Biwer, B.M.; LePoire, D.J. Argonne National Lab., IL
(United States). Apr 1995. 382p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31109-
ENG-38. Order Number DE95017801. Source: OSTI; NTIS;
INIS; GPO Dep.

This report provides supplemental information to support
the human health risk assessment conducted for the trans-
portation of low-level mixed waste (LLMW) in support of the
US Department of Energy Waste Management Program-
matic Environmental Impact Statement (WM PEIS). The
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assessment considers both the radioactive and chemical
hazards associated with LLMW transportation. Detailed de-
scriptions of the transportation health risk assessment
methods and resuits of the assessment are presented in Ap-
pendix E of the WM PEIS. This report presents additional
information that is not included in Appendix E but is neces-
sary to conduct the transportation risk assessment for
Waste Management (WM) LLMW. Included are definitions of
the LLMW alternatives considered in the WM PEIS; data re-
lated to the inventory and to the physical, chemical, and
radiological characteristics of WM LLMW; an overview of the
risk assessment methods; and detailed results of the as-
sessment for each WM LLMW case considered.

22 (ANL/ER/CP-85412) Performance specifica-~
tions for technology development. Erickson, M.D.
Argonne National Lab., IL (United States). [1995]. 10p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-31109-ENG-38. (CONF-950209-9: 4.
international symposium on field screening methods for haz-
ardous wastes and toxic chemicals, Las Vegas, NV (United
States), 22-24 Feb 1995). Order Number DE95012467.
Source: OSTI; NTIS; INIS; GPO Dep.

The objective of any instrument, technique, or method
development project is to deliver needed and usable tech-
nologies to customers. To help the US Department of
Energy’s Office of Environmental Management and its
investigators meet that goal, technology performance speci-
fications are being developed for implementation in research
and development and in documentation, testing, and evalua-
tion projects. Technology performance specifications will be
used to establish milestones, evaluate the status of ongoing
projects, and determine the success of completed projects.
Preliminary performance specifications will be required in
proposals and will be highly weighted in the technical evalu-
ation. The general performance specification approach is to
document what currently exists or is nearing completion and
compare that baseline to the customers’ needs to identify
the unmet requirements. These unmet requirements then
form the basis for the technology development needs that
OTD investigators must address. The process needs to be
quantitative, where appropriate, to focus project goals away
from vague generalities like “better” toward specifics “reduce
detection limit from 50 pg/L to 100 ng/L", or from “cheaper”
to “reduction of labor costs for step A from 4 hours to 0.5
hour.”

23 (ANL/ET/CP-88519) Development of value-
added products from alumina industry mineral wastes
using low-temperature-setting phosphate ceramics.
Wagh, A.S.; Jeong, Seung-Young; Singh, D. Argonne Na-
tional Lab., IL (United States). Energy Technology Div. Jan
1996. 9p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31109-ENG-38. (CONF-9606172-
1. 4. international alumina quality workshop, Darwin
(Australia), 2-7 Jun 1996). Order Number DE96010812.
Source: OSTI; NTIS; GPO Dep.

A room-temperature process for stabilizing mineral waste
streams has been developed, based on acid-base reaction
between MgO and H3PO4 or acid phosphate solution. The
resulting waste form sets into a hard ceramic in a few hours.
In this way, various alumina industry wastes, such as red
mud and treated potliner waste, can be solidified into ceram-
ics which can be used as structural materials in waste
management and construction industry. Red mud ceramics
made by this process were low-porosity materials (x~2 vol%)
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with a compression strength equal to portland cement con-
crete (4944 psi). Bonding mechanism appears to be result
of reactions of boehmite, goethite, and bayerite with the acid
solution, and also encapsulation of red mud particles in Mg
phosphate matrix. Possible applications include liners for
ponds and thickned tailings disposal, dikes for waste ponds,
and grouts. Compatability problems arising at the interface
of the liner and the waste are avoided.

24 (BHI-00066-Rev.2) Hanford surplus facilities
hazards identification document. Revision 2. Egge, R.G.
Bechtel Hanford, Inc., Richland, WA (United States). Feb
1996. 98p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005927. Source: OSTI; NTIS; INIS; GPO Dep.

This document provides general safety information
needed by personnel who enter and work in surplus facilities
managed by Bechtel Hanford, Inc. {BHI). The purpose of the
document is to enhance access control of surplus facilities,
educate personnel on the potential hazards associated with
these facilities prior to entry, and ensure that safety precau-
tions are taken while in the facility. Questions concerning
the currency of this information should be directed to the
building administrator (as listed in BHI-FS-01, Field Support
Administration, Section 1.1, “Access Control for ERC Sur-
plus Facilities”).

25 (BHI-00099) Environmental Restoration Con-
tractor Waste Minimization and Pollution Prevention
Plan. lLewis, R.A. Bechtel Hanford, Inc., Richland, WA
(United States). Nov 1994. 15p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96005058. Source: OSTI:
NTIS; INIS; GPO Dep.

The purpose of this plan is to establish the Environmental
Restoration Contractor (ERC) Waste Minimization and Pollu-
tion Prevention (WMin/P2) Program and outline the activities
and schedules that will be employed to reduce the quantity
and toxicity of wastes generated as a result of restoration
and remediation activities. It is intended to satisfy the US De-
partment of Energy (DOE) and other legal requirements. As
such, the Pollution Prevention Awareness program required
by DOE Order 5400.1 is included with the Pollution Preven-
tion Program. This plan is also intended to aid projects in
meeting and documenting compliance with the various re-
quirements for WMin/P2, and contains the policy, objectives,
strategy, and support activities of the WMin/P2 program.

The basic elements of the plan are pollution prevention
goals, waste assessments of major waste streams, imple-
mentation of feasible waste minimization opportunities, and
a process for reporting achievements. Various pollution pre-
vention techniques will be implemented with the support of
employee training and awareness programs to reduce waste
and still meet applicable requirements. Information about the
Hanford Site is in the Hanford Site Waste Minimization and
Pollution Prevention Awareness Program Plan.

26 (BHI-00099-Rev.1) Environmental Restoration
Contractor Waste Minimization and Pollution Prevention
Plan. Revision 1. Lewis, R.A. Bechtel Hanford, Inc., Rich-
land, WA (United States). Mar 1996. 19p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96009064. Source:
OSTI; NTIS; INIS; GPO Dep.

This plan contains the Environmental Restoration Con-
tractor (ERC) Waste Minimization and Pollution Prevention
(WMin/P2) Program. The plan outlines the activities and



schedules developed by the ERC to reduce the quantity and
toxicity of waste dispositioned as a result of restoration and
remediation activities. This plan satisfies US Department of
Energy (DOE) requirements including the Pollution Preven-
tion Awareness program required by DOE Order 5400.1
(DOE 1988), This plan is consistent with Executive Order
12856 and Secretary O'Leary's pollution prevention Policy
Statement of December 27, 1994, which set US and DOE
pollution prevention policies, respectively. It is also consis-
tent with the DOE Pollution Prevention Crosscut Plan, 1994,
which provides guidance in meeting the DOE goals in pollu-
tion prevention. The purpose of this plan is to aid ERC
projects in meeting and documenting compliance with re-
quirements for WMin/P2. This plan contains the objectives,
strategy, and support activities of the ERC Team WMin/P2
program. The basic elements of the plan are pollution pre-
vention goals, waste assessments of major waste streams,
implementation of feasible waste minimization opportunities,
and a process for reporting achievements. Wherever appro-
priate, the ERC will integrate the pollution prevention
activities in this plan into regular program activities rather
than establishing separate WMin/P2 activities. Moreover,
wherever possible, existing documents, procedures, and ac-
tivities will be used to meet WMin/P2 requirements.

27 (BHI-00116-Rev.2) 216-B-3 Main Pond supple-
mental information to the Hanford Facility Contingency
Plan (DOE/RL-93-75). Ingle, S.J. Bechtel Hanford, Inc.,
Richland, WA (United States). May 1996. 7p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96012111. Source:
OSTI; NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
216-B-8 Main Pond and is intended to be used as a supple-
ment to DOE/RL-93-75, 'Hanford Facility Contingency Plan.’
This unit-specific plan is to be used to demonstrate compli-
ance with the contingency plan requirements of the
Washington Administrative Code, Chapter 173-303 for cer-
tain Resource, Conservation and Recovery Act of 1976
waste management units. The 216-B-3 Main Pond is a sur-
face impoundment that received dangerous waste from the
Plutonium/Uranium Extraction Plant and other 200 Area op-
erations from 1945 to 1952. The 216-B-3 Main Pond has
been stabilized, backfilled, and permanently isolated from all
liquid effluent sources. Dangerous waste management activ-
ities are no longer required at the 216-B-3 Main Pond. The
216-B-3 Main Pond does not present a significant hazard to
adjacent units, personnel, or the environment. It is unlikely
that any incidents presenting hazards to the public or the
environment would occur at the 216-B-3 Main Pond.

28 (BHI-00118-Rev.2) 216-A-29 Ditch supplemen-
tal information to the Hanford Facility Contingency Plan
(DOE/RL-93-75). Ingle, S.J. Bechtel Hanford, Inc., Richland,
WA (United States). May 1996. 6p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96012109. Source: OST];
NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
216-A-29 Ditch and is intended to be used as a supplement
to DOE/RL-93-75, Hanford -Facility Contingency Plan (DOE-
RL 1993). This unit-specific plan is to be used to
demonstrate compliance with the contingency plan require-
ments of the Washington Administrative Code, Chapter 173-
303 for certain Resource Conservation and Recovery Act of
1976 waste management units. The 216-A-29 Ditch is a sur-
face impoundment that received nonregulated process and
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cooling water and other dangerous wastes primarily from
operations of the Plutonium/Uranium Extraction Plant. Active
between 1955 and 1991, the ditch has been physically iso-
lated and will be closed. Because it is no longer receiving
discharges, waste management activities are no longer re-
quired at the unit. The ditch does not present a significant
hazard to adjacent units, personnel, or the environment. it is
unlikely that any incidents presenting hazards to public
health or the environment would occur at the 216-A-29
Ditch.

29 (BHI-00119-Rev.2) 216-A-10 Crib supplemental
information to the Hanford Facility Contingency Plan
(DOE/RL-93-75). Ingle, S.J. Bechtel Hanford, Inc., Richland,
WA (United States). May 1996. 6p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
93RL12367. Order Number DE96012112. Source: OSTI;
NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
216-A-10 Crib. The Crib is a landfill that received process
condensate from the 202-A building Plutonium/Uranium Ex-
traction Plant from 1956 to 1987. The crib has not received
waste since March 1987 and will be closed under final facil-
ity standards. Waste management activities are no longer
required at the crib, and it does not present significant haz-
ard to adjacent units, personnel or the environment. It is
unlikely that any incidents presenting hazards to the public
health or the environment would occur at the 216-A-10 Crib.

30 (BH!-00120-Rev.2) 216-A-37-1 Crib supplemen-
tal information to the Hanford Facility Contingency Plan
(DOE/RL-93-75). Ingle, S.J. Bechtel Hanford, Inc., Richland,
WA (United States). May 1996. 6p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96012113. Source: OSTI;
NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
216-A-37-1- Crib and is intended to be used as a supple-
ment to DOE/RL-93-75, ‘Hanford Facility Contingency Plan’.
This plan is to be used to demonstrate compliance with the
contingency plan requirements of the Washington Adminis-
trative Code. The 216-A-37-1 Crib is a landfill used for
percolation of the 242-A Evaporator process condensate
from 1977 to 1989. Discharge to the 216-A-37-1 Crib was
discontinued in April 1989, and it has been physically
isolated and backfilled. The crib will be closed under final fa-
cility standards. Because the crib no longer receives
discharge, waste management activities are no longer re-
quired. The crib does not present a significant hazard to
public health or the environment.

31 (BH!-00121-Rev.2) 216-A-36B Crib supplemen-
tal information to the Hanford Facility Contingency Plan
(DOE/RL-93-75). Ingle, S.J. Bechtel Hanford, Inc., Richland,
WA (United States). May 1996. 7p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
93RL12367. Order Number DE96012114. Source: OSTI;
NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
216-A-36B Crib and is intended to be used as a supplement
to DOE/RL-93-75, Hanford Facility Contingency Plan (DOE-
RL 1993). This unit-specific plan is to be used to
demonstrate compliance with the contingency plan require-
ments of the Washington Administrative Code, Chapter 173-
303 for certain Resource Conservation and Recovery Act of
1976 waste management units. The 216-A-36B Crib is a
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landfill that received ammonia scrubber waste from the 202-
A Building (Plutonium/Uranium Extraction Plant) between
1966 and 1972. In 1982, the unit was reactivated to receive
additional waste from Plutonium/Uranium Extraction opera-
tions. Discharges ceased in 1987, and the crib will be
closed under final facility standards. Because the crib is not
receiving discharges, waste management activities are no
longer required. The crib does not present a significant haz-
ard to adjacent units, personnel, or the environment. There
is little likelihood that any incidents presenting hazards to
public health or the environment would occur at the 216-A-
368 Crib.

32 (BHI-00122-Rev.2) 216-S-10 Pond and Ditch
supplemental information to the Hanford Facility Contin-
gency Plan (DOE/RL-93-75). Ingle, S.J. Bechtel Hanford,
Inc., Richland, WA (United States). May 1996. 6p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE96012115.
Source: OSTI; NTIS; INIS; GPO Dep.

The 216-S-10 Pond and Ditch were used as disposal sites
for the Chemical Engineering Laboratory between 1980 and
1983. The 216-5-10 Ditch last received a discharge October
1991. Both the pond and the ditch have been physically
isolated, and the pond has been backfilled and decommis-
sioned; both will be closed under final facility standards.
Waste management activities are no longer required at the
unit. The unit does not present and significant hazard to ad-
jacent units, personnel, or the environment. It is unlikely that
any incidents presenting hazards to public health or the en-
vironment would occur at the 215-S-10 Pond and Ditch.

33 (BHI-00123-Rev.2) 216-U-12 Crib supplemental
information to the Hanford Facility Contingency Plan
(DOE/RL-93-75). Ingle, S.J. Bechtel Hanford, Inc., Richland,
WA (United States). May 1996. 7p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96012116. Source: OSTI;
NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
216-U-12 Crib and is intended to be used as a supplement to
DOE/RL-93-75, Hanford Facility Contingency Plan (DOE-RL
1993). This unit-specific plan is to be used to demonstrate
compliance with the contingency plan requirements of the
Washington Administrative Code, Chapter 173- 303 for cer-
tain Resource Conservation and Recovery Act of 1976
waste management units. The 216-U-12 Crib is a landfill
that received waste from the 291-U-1 Stack, 244-WR Vault,
244-U via tank C-5, and the UO3Plant. The crib pipeline was
cut and permanently capped in 1988, and the crib has been
backfilled. The unit will be closed under final facility stan-
dards. Waste management activities are no longer required
at the unit. The crib does not present a significant hazard to
adjacent units, personnel, or the environment. It is unlikely
that any incidents presenting hazards to public health or the
environment would occur at the 216-U-12 Crib.

34 (BHI-00175) Z plant aggregate area manage-
ment study technical baseline report. DeFord, D.H.;
Carpenter, R.W. Bechtel Hanford, Inc., Richland, WA
(United States). May 1995. 87p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96005835. Source: OSTI;
NTIS; INIS; GPO Dep.

This document was prepared in support of the develop-
ment of a Aggregate Area Management Study of Z Plant,
200 West Area, at the US Department of Energy (DOE)
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Hanford Site near Richland, Washington. It provides a tech-
nical description and operational history of the aggregate
area and results from an environmental investigation
undertaken by the Technical Baseline Section of the Envi-
ronmental Engineering Group, Westinghouse Hanford
Company (WHC) which is currently the Waste Site and Fa-
cility Research Office, Natural Resources, Bechtel Hanford,
Inc. (BHI). It is based upon review and evaluation of numer-
ous Hanford Site current and historical reports, drawings
and photographs, supplemented with site inspections and
employee interviews. No intrusive field investigations or
sampling were conducted in support of this report.

35 (BHI-00217-Rev.1) Environmental Restoration
Contractor Resource Conservation and Recovery Act
Permit Implementation Plan. Lewis, R.A. Bechtel Hanford,
Inc., Richland, WA (United States). May 1996. 21p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE96013576.
Source: OSTI; NTIS; INIS; GPO Dep.

This document contains the revised Environmental
Restoration Contractor (ERC) Implementation Plan for com-
pliance with the Dangerous Waste and Hazardous and Solid
Waste Amendment portions of the Resource Conservation
and Recovery Act (RCRA) Permit for the Treatment, Stor-
age, and Disposal of Dangerous Waste (hereafter referred
to as the “Permit”). The Permit became effective on Septem-
ber 28, 1994. The ERC has developed the Permit
Implementation Plan to ensure that the Permit is properly
implemented within the ERC project and functions. The plan
contains a list of applicable permit conditions, descriptions,
responsible organizations, and the status of compliance.
The ERC’s responsibilities for Permit implementation are
identified within both project and functional organizations.
Project Managers are responsible for complying with condi-
tions specific to a particular treatment, storage, or disposal
(TSD) unit. TSD-specific compliance in include items such
as closure plan deliverables, reporting and record keeping
requirements, or compliance with non-unit-specific tasks
such as spill reporting and emergency response. Functional
organizations are responsible for sitewide activities, such as
coordinating Permit modifications and developing personnel
training programs.

36 (BHI-00288-Rev.1) Unit-specific contingency
plan for the 183-H solar evaporation basins. Revision 1.
Zoric, J.P. Bechtel Hanford, Inc., Richland, WA (United
States). Mar 1996. 14p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-93RL12367. Order
Number DE96009919. Source: OSTI; NTIS; INIS; GPO Dep.

This document is a supplement to the Hanford Facility
Contingency Plan. It provides the unit-specific information
needed to fully comply with the Washington Administrative
Code, Chapter 173-303, “Dangerous Waste Regulations,”
for contingency plans. General emergency and response in-
formation is contained in the Hanford Facility Contingency
Plan and is not repeated in this supplement. The 183-H so-
lar evaporation basins are four concrete internal surfaces
which contained radiologically- and hazardous-contaminated
waste. The 183-H basins are currently empty, inactive and
designated as a Resource Conservation and Recovery Act
interim-status treatment, storage, and disposal unit undergo-
ing closure. There is no dangerous waste management
actively occurring. There is very little likelihood of any inci-
dents that would present hazards to public health or the
environment occurring at the 183-H basins.



37 {BHI-00412-Rev.1) 300 Area Process Trenches
supplemental information to the Hanford Facility Contin-
gency Plan (DOE/RL-93-75). Revision 1. Ingle, S.J.
Bechtel Hanford, Inc., Richland, WA (United States). May
1996. 9p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96012140. Source: OSTI; NTIS; INIS; GPO Dep.

This document is a unit-specific contingency plan for the
300 Area Process Trenches and is intended to be used as a
supplement to DOE/RL- 93-75, “Hanford Facility Contin-
gency Plan.” This unit-specific plan is to be used to
demonstrate compliance with the contingency plan require-
ments of WAC 173-303 for certain Resource, Conservation
and Recovery Act of 1976 waste management units. The
300 Area Process Trenches are surface impoundments used
to receive routine discharges of nonregulated process cool-
ing water from operations in the 300 Area, and dangerous
waste from several research and development laboratories
and the 300 Area Fuels Fabrication process. Discharges to
the trenches ceased in 1994, and the trenches were physi-
cally isolated in 1995. These trenches will be closed under
interim status. There are no waste management activities
required at the 300 Area Process Trenches. The unit does
not present any significant hazards to adjacent units, per-
sonnel, or the environment. It is unlikely that any incidents

presenting hazards to public health or the environment
would occur at the 300 Area Process Trenches.

38 (BHI-00627) The Hanford Site N Reactor build-
ings task identification and evaluation of historic
properties. Stapp, D.C.; Marceau, T.E. Bechtel Hanford,
Inc., Richland, WA (United States). Jan 1996. 78p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE96005870.
Source: OSTI; NTIS; INIS; GPO Dep.

The New Production Reactor complex at Hanford
(hereafter referred to as N Reactor) is proposed to be deac-
tivated, decommissioned, and demolished in the coming
years. Recognizing that the Hanford Site has been impor-
tant to the nation, state, and local community, a task was
funded to examine the effects that these activities may have
on the historic properties of N Reactor. The objectives of the
N Reactor buildings task were to identify potential historic
properties at N Reactor, to complete Historic Property
Inventory forms for all structures considered eligible and in-
eligible for listing in the Nationa!l Register of Historic Places,
and to prepare a Memorandum of Agreement that identifies
the measures required to mitigate any adverse effects.

39 (BH1-00628) Revegetation plan for the 116-C-1
site. Weiss, S.G. Bechtel Hanford, Inc., Richland, WA
(United States). Mar 1996. 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96009903. Source: OSTI;
NTIS; INIS; GPO Dep.

This is a demonstration revegetation project. Work should
reflect what would be potentially feasible on a large-scale
basis. That is, the methodology should be suitable for even-
tual use in restoring entire operable units—not just individual
waste sites—to some level of habitat. The information gained
from this demonstration project will be used to help deter-
mine the level of habitat restoration that is reasonably
achievable in those areas. As such, labor-intensive or ex-
tremely expensive methods, for the most part, will not be
used. The one exception to this is topsoil. A suitable amount
of topsoil (a depth of 1 m {3 ft]) to restore all the waste sites
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in the entire 100 Areas may be not only extremely expen-
sive but also cause unacceptable ecological damage to the
borrow site(s). The 116-C-1 revegetation work in this plan
will help demonstrate the results for a range of topsoil
depths so that sound decisions can be made for the amount
of topsoil that should be imported to achieve acceptable
revegetation results.

40 (BHI-00635) Environmental Analytical Labora-
tory quality assurance plan. Stacey, C. Bechtel Hanford,
Inc., Richland, WA (United States). Dec 1995. 42p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE96013568.
Source: OSTI; NTIS; INIS; GPO Dep.

The Environmental Analytical Laboratory (EAL) manage-
ment's policy provides analytical data that meets the
requirements of each client. The EAL management provides
precise, accurate, and complete documentation that ensures
concise understanding of the client's objectives. Manage-
ment will ensure that facilities, staff, instruments, and
documentation are used and maintained to maximize labo-
ratory use and data integrity. This document outlines the
organization and Quality Assurance (QA) function, describes
and depicts lines of authority, and lists the duties within the
organization. It also provides guidance for preparing stan-

dard operating procedures that outline the detailed methods
of operations and analyses.

41 (BHI-00645-Rev.1) BHI Purchase Card System
user’s guide. Mehden, P. von der. Bechtel Hanford, Inc.,
Richland, WA (United States). Apr 1996. 26p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96012138. Source:
OSTI; NTIS; INIS; GPO Dep.

The purpose of the purchase card system (P-Card Sys-
tem) is to apply enhanced acquisition tools for increased
return on ERC internal resources, and to reduce the cost of
off-the-shelf commercial items through the use of credit
cards by authorized personnel. The P-Card may be used to
make transactions either over the counter, by mail, or via
telephone. For Project employees, the P-Card provides and
easier, direct method of acquisition that requires less pro-
cess time than requisitioning. The P-C eliminates the
involvement of the procurement organization in low value-
added acquisitions and low-risk transactions. Controller
reduces the expenditure of resources in the support of low
dollar value products and services acquisition. The P- Card
System has been initiated in agreement with American Ex-
press Travel Related Services, Inc.; the credit card is and
American Express Corporate Purchasing Card. The inte-
grated network application for cardholder reconciliation and
reallocation of costs was originally government furnished
software developed by the U.S. DOE. Currently, the soft-
ware application (version 3.0 and beyond) is copyrighted by
a Bechtel Hanford, Inc. subcontractor.

42 (BHI—00714-Rev.1) BHI purchase card system
manager’s guide. Revision 1. Mehden, P. von der. Bechtel
Hanford, Inc., Richland, WA (United States). Apr 1996.
39p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96009063. Source: OSTI; NTIS; GPO Dep.

The purpose of the Purchase Card System (P-Card Sys-
tem) is to apply enhanced acquisition tools for increased
return on ERC internal resources and to reduce the cost of
standard off-the-shelf commercial items through the use of
credit cards by authorized personnel. The P-Card may be
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used to make transactions either over the counter, by mail,
or via telephone. The benefits of the System will be realized
by: project employees—provides an easier, direct method of
acquisition that requires less process time than requisition-
ing; procurement—eliminates the involvement of the
Procurement organization in low value added acquisitions
and low risk transactions; controller—reduces the expendi-
ture of resources in the support of low dollar value products
and services acquisition. This describes the P-Card system
for procurements.

43 (BHI-00792) Remedial action and waste dis-
posal project - ERDF Readiness Evaluation Plan.
Casbon, M.A. Bechtel Hanford, Inc., Richland, WA (United
States). May 1996. 35p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-93RL12367.
Order Number DE96012129. Source: OSTI; NTIS; INIS;
GPO Dep.

This Readiness Evaluation Plan presents the methodol-
ogy used to assess the readiness of the Environmental
Restoration and Disposal Facility. The scope of this plan
includes and assessment of the facilities, organizations, pro-
cedures, and regulatory approvals necessary for the safe
startup of the waste transportation to and disposal in the En-
vironmental Restoration and Disposal Facility.

44 (BHI-00814-01) Environmental restoration con-
tract radiological controls performance indicator report
for 1st Quarter '96. Shea, K.R. Bechtel Hanford, Inc., Rich-
land, WA (United States). May 1996. 16p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96012132. Source:
OSTI; NTIS; INIS; GPO Dep.

This report documents Environmental Restoration
Disposal Team performances as measured by selected per-
formance indicators. This report addresses the first quarter
of fiscal year 1996, and includes for comparison data from
the second, third, and fourth quarters of fiscal year 1995.

45 (BHI-00816) 1996 N-reactor fuel storage basin
administrative control level extension justification.
Nellesen, A.L.; Shockley, V.E. Bechtel Hanford, Inc., Rich-
land, WA (United States). May 1996. 21p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96013573. Source:
OSTI; NTIS; INIS; GPO Dep.

As provided for in Hanford Site Radiological Control Man-
ual, Article 211 and BIR-SH-02, Vol. 1, Procedure 1.17, this
document provides justification for extending the Administra-
tive Control Level (ACL) of 500 mrem per year Total Effective
Dose Equivalent (TEDE) to 1,500 mrem per year TEDE for
workers involved with N-Reactor Basin Deactivation.

46 (BNL—63201) Qualitative risk evaluation of
environmental restoration programs at Brookhaven Na-
tional Laboratory. Morris, S.C. Brookhaven National Lab.,
Upton, NY (United States). May 1996. 114p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC02-76CHO00016. Order Number DE96012423. Source:
OSTI; NTIS; INIS; GPO Dep.

This report documents the evaluation of risks associated
with environmental restoration activities at Brookhaven
National Laboratory using two tools supplied by DOE to pro-
vide a consistent set of risk estimates across the DOE
complex: Risk Data Sheets (RDS) and Relative Risk Rank-
ing. The tools are described, the process taken
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characterized, results provided and discussed. The two ap-
proaches are compared and recommendations provided for
continuing improvement of the process.

47 (CONF-940815-119) Development of an expert
system for transportation of hazardous and radioactive
materials. Ferrada, J.J.; Michelhaugh, R.D.; Rawl, R.R.
Oak Ridge National Lab., TN (United States). 20 May 1994.
6p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-840R21400. From SPECTRUM ’'94:
international nuclear and hazardous waste management
conference; Atlanta, GA (United States); 14-18 Aug 1994.
Order Number DE96010033. Source: OSTI; NTIS; INIS;
GPO Dep.

Under the sponsorship of the US Department of Energy’s
(DOE's) Transportation Management Division (EM-261), the
Transportation Technologies Group at Oak Ridge National
Laboratory (ORNL) has designed and developed an expert
system prototype application of the hazardous materials
transportation regulations. The objective of this task was to
provide a proof-of-concept for developing a computerized
expert system that will ensure straightforward, consistent,
and error-free application of the hazardous materials trans-
portation regulations. The expert system prototype entailed
the analysis of what an expert in hazardous materials ship-
ping information could/should do. From the analysis of the
different features required for the expert system prototype, it
was concluded that the developmental efforts should be di-
rected to a Windows™ 3.1 hypermedia environment.
Hypermedia technology usually works as an interactive soft-
ware system that gives personal computer users the ability
to organize, manage, and present information in a number
of formats—text, graphics, sound, and full-motion video.

48 (CONF-9409325-) Climate change in the four
corners and adjacent regions: Implications for environ-
mental restoration and land-use planning. Waugh, W.J.
(ed.). Rust Geotech, Inc., Grand Junction, CO (United
States). Sep 1995. 199p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-94AL96907.
From Workshop on climate change in the four corners and
adjacent regions: implications for environmental restoration
and land-use planning; Grand Junction, CO (United States);
12-14 Sep 1994. Order Number DE96003275. Source:
OSTI; NTIS; GPO Dep.

This document contains the workshop proceedings on Cli-
mate Change in the Four Corners and Adjacent Regions:
Implications for Environmental Restoration and Land-Use
Planning which took place September 12-14, 1994 in Grand
Junction, Colorado. The workshop addressed three ways we
can use paleoenvironmental data to gain a better under-
standing of climate change and its effects. (1) To serve as a
retrospective baseline for interpreting past and projecting
future climate-induced environmental change, (2) To differ-
entiate the influences of climate and humans on past
environmental change, and (3) To improve ecosystem man-
agement and restoration practices in the future. The papers
presented at this workshop contained information on the fol-
lowing subjects: Paleoclimatic data from the Pleistocene
and Holocene epochs, climate change and past cultures,
and ecological resources and environmental restoration. Se-
lected papers are indexed separately for inclusion in the
Energy Science and Technology Database.

49 (CONF-9409423-1) An implementation of
SAS® in an environmental information system. James,



T. (Univ. of Tennessee, Knoxville, TN (United States)); Zyg-
munt, B.C. Oak Ridge National Lab., TN (United States).
[1994]. 7p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. From Southeast-
e SAS User Group conference; Charleston, SC (United
States); 18-20 Sep 1994. Order Number DES6009586.
Source: OSTI; NTIS; INIS; GPO Dep.

This paper describes a software environmental database
information system that uses SAS to process data and
ORACLE® as the relational database management system
(RDBMS). The hardware includes a network of UNIX-based
servers and workstations. The relational database consists
of large tables containing envionmental measurement data,
as well as other-smaller tables with reference, metadata and
internal administrative information. The data come in a vari-
ety of formats and must be converted to conform to the
system's standards. SAS/ACCESSe and PROC SQL are
used extensively in the data processing.

50 (CONF-9504179-8) The tracking of high level
waste shipments-TRANSCOM system. Johnson, P.E;
Joy, D.S.; Pope, R.B. Oak Ridge National Lab., TN (United
States). 1995. 8p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-840R21400. From 6.
annual international conference on high level radioactive
waste management; Las Vegas, NV (United States); 30 Apr
- 5 May 1995. Order Number DE96009996. Source: OSTI,
NTIS; INIS; GPO Dep.

The TRANSCOM (transportation tracking and communi-
cation) system is the U.S. Department of Energy’s (DOE’s)
real-time system for tracking shipments of spent fuel, high-
level wastes, and other high-visibility shipments of
radioactive material. The TRANSCOM system has been op-
erational since 1988. The system was used during FY1993
to track almost 100 shipments within the US.DOE complex,
and it is accessed weekly by 10 to 20 users.

51 (CONF-9506115-9) From public participation
to stakeholder involvement: The rocky road to more in-
clusiveness. Peelle, E. Oak Ridge National Lab.,
TN (United States). [1995). 19p. Sponsored by Us-
DOE, Washington, DC (United States). DOE Contract
AC05-840R21400. From 20. National Association of Envi-
ronmental Professionals annual conference and exposition:
environmental challenges - the next twenty years; Washing-
ton, DC (United States); 10-13 Jun 1995. Order Number
DE95014275. Source: OSTI; NTIS; GPO Dep.

Surviving always at the edge of extinction, public partici-
pation in environmental decision making has an uncertain
and problematic history. From its emergence from the urban
planning and delivery system efforts of the 1960s to many
siting and non-siting uses today, it remains a battleground,
with few successes and many failures. While some com-
pelling structural, organizational and cultural explanations
for this state of affairs exist, the author offers a further one—
a too-limited definition and vision of public participation. One
then can argue for a more inclusive process such as stake-
holder involvement (S1) to enable a more viable approach to
decision making. One can argue that the narrow conceptual-
ization offered in the term public participation (PP) is partly
responsible for the meager results of decades of efforts by
earnest practitioners. Because of the limited, unique, and
self-selected publics that respond to the major PP mecha-
nisms such as public hearings, PP has become largely the
province of organized activist groups and is largely accepted
as such by most parties, including PP professionals. The
author reviews the roles of Congress, federal agencies/
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proponents, local governments, activist groups and PP pro-
fessionals in creating the current limited PP processes. She
discusses trends and prospects for moving to broader
based, more inclusive Sl approaches. The emerging S! ap-
proach presents major methodological and organizational
challenges, but offers the promise of outcomes more likely
to be legitimated and potentially more lasting.

52 (CONF-9506199-Summ.) Proceedings of pollu-
tion prevention and waste minimization tools workshop.
Lockheed Idaho Technologies Co., Idaho Falls, 1D (United
States). [1995]. 80p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC07-94ID13223. From
Pollution prevention and waste minimization tools workshop;
Salt Lake City, UT (United States); 20-21 Jun 1995. Order
Number DE96002402. Source: OSTI; NTIS; INIS; GPO Dep.

Pollution Prevention (P2) has evolved into one of DOE's
sprime strategies to meet environmental, fiscal, and worker
safety obligations. P2 program planning, opportunity identifi-
cation, and implementation tools were developed under the
direction of the Waste Minimization Division (EM-334). Forty
experts from EM, DP, ER and DOE subcontractors attended
this 2-day workshop to formulate the incentives to drive uti-
lization of these tools. Plenary and small working group
sessions were held both days. Working Group 1 identified
incentives to overcoming barriers in the area of P2 program
planning and resource allocation. Working Group 2 identified
mechanisms to drive the completion of P2 assessments and
generation of opportunities. Working Group 3 compiled and
documented a broad range of potential P2 incentives that
address fundamental barriers to implementation of cost ef-
fective opportunities.

53 (CONF-9507150-2) On-site laboratory support
of Oak Ridge National Laboratory environmental
restoration field activities. Burn, J.L.E. (Bechtel Environ-
mental, Inc., Oak Ridge, Tennessee (United States)). Oak
Ridge National Lab., TN (United States). Jul 1995. 10p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-840R21400. From 11. annual waste
testing and quality assurance symposium; Washington, DC
(United States); 23-28 Jul 1995. Order Number
DE95016346. Source: OSTI; NTIS; INIS; GPO Dep.

A remedial investigation/feasibility study has been under-
taken at Oak Ridge National Laboratory (ORNL). Bechtel
National, Inc. and partners CH2M Hill, Ogden Environmental
and Energy Services, and PEER Consultants are contracted
to Lockheed Martin Energy Systems, performing this work
for ORNL’s Environmental Restoration (ER) Program. An
on-site Close Support Laboratory (CSL) established at the
ER Field Operations Facility has evolved into a laboratory
where quality analytical screening results can be provided
rapidly (e.g., within 24 hours of sampling). CSL capabilities
include three basic areas: radiochemistry, chromatography,
and wet chemistry. Radiochemical analyses include gamma
spectroscopy, tritium and carbon-14 screens using liquid
scintillation analysis, and gross alpha and beta counting.
Cerenkov counting and crown-ether-based separation are
the two rapid methods used for radiostrontium determination
in water samples. By extending count times where appropri-
ate, method detection limits can match those achieved by
off-site contract laboratories. Volatile organic compounds are
detected by means of gas chromatography using either
headspace or purge and trap sample introduction (based on
EPA 601/602). lonic content of water samples is determined
using ion chromatography and alkalinity measurement. lon
chromatography is used to quantify both anions (based on
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EPA 300) and cations. Wet chemistry procedures performed
at the CSL include alkalinity, pH (water and soil), soil
resistivity, and dissolved/suspended solids. Besides environ-
mental samples, the CSL routinely screens health and
safety and waste management samples. The cost savings
of the CSL are both direct and indirect.

54 (CONF-950868-34) A consolidated and stan-
dardized relational database for ER data. Zygmunt, B.C.
Oak Ridge National Lab., TN (United States). [1995]. 10p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-840R21400. From ER '95: environ-
mental remediation conference: committed to results;
Denver, CO (United States); 13-18 Aug 1995. Order Num-
ber DE96003041. Source: OSTI; NTIS; INIS; GPO Dep.

The three US Department of Energy (DOE) installations
on the Oak Ridge Reservation (ORR) (Qak Ridge National
Laboratory, Y-12, and K-25) were established during World
War Il as part of the Manhattan Project that “built the bomb.”
That research, and work in more recent years, has resulted
in the generation of radioactive materials and other toxic
wastes. Lockheed Martin Energy Systems manages the
three Oak Ridge installations (as well as the Environmental
Restoration (ER) programs at the DOE plants in
Portsmouth, Ohio, and Paducah, Kentucky). DOE Oak
Ridge Operations has been mandated by federal and state
agreements to provide a consolidated repository of environ-
mental data and is tasked to support environmental data
management activities at all five installations. The Qak
Ridge Environmental Information System (OREIS) was initi-
ated to fulfill these requirements. The primary use of OREIS
data is to provide access to project results by regulators. A
secondary use is to serve as background data for other pro-
jects. This paper discusses the benefits of a consolidated
and standardized database; reasons for resistance to the
consolidation of data; implementing a consolidated data-
base, including attempts at standardization, deciding what to
include in the consolidated database, establishing lists of
valid values, and addressing quality control (QC) issues;
and the evolution of a consolidated database, which in-
cludes developing and training a user community, dealing
with configuration control issues, and incorporating historical
data. OREIS is used to illustrate these topics.

55 (CONF-9508197-1) Natural physical and
biological processes compromise the long-term perfor-
mance of compacted soil caps. Smith, E.D. Oak Ridge
National Lab., TN (United States). [1995]. 10p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC05-840R21400. From NAS workshop on barriers for long
term isolation; Denver, CO (United States); 13 Aug 1995.
Order Number DE96003027. Source: OSTI: NTIS; INIS;
GPO Dep.

Compacted soil barriers are components of essentially all
caps placed on closed waste disposal sites. The intended
functions of soil barriers in waste facility caps include re-
stricting infiltration of water and release of gases and vapors,
either independently or in combination with synthetic mem-
brane barriers, and protecting other manmade or natural
barrier components. Review of the performance of installed
soil barriers and of natural processes affecting their perfor-
mance indicates that compacted soil caps may function
effectively for relatively short periods (years to decades), but
natural physical and biological processes can be expected
to cause them to fail in the long term (decades to centuries).
This paper addresses natural physical and biological pro-
cesses that compromise the performance of compacted soil
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caps and suggests measures that may reduce the adverse
consequences of these natural failure mechanisms.

56 (CONF-9510321—1) Electronic document
management meets environmental restoration record-
keeping requirements: A case study. Burnham, S.L. Oak
Ridge National Lab., TN (United States). [1995). 6p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC05-840R21400. From 40. international ARMA
annual conference; Nashville, TN (United States); 22-25 Oct
1995. Order Number DE96005493. Source: OSTI; NTIS;
INIS; GPO Dep.

Efforts at migrating records management at five Depart-
ment of Energy sites operated under management by
Lockheed Martin Energy Systems, Inc. for Environmental
Restoration (ER) business activities are described. The cor-
porate environment, project definition, records keeping
requirements are described first. Then an evaluation of elec-
tronic document management technologies and of internal
and commercially available systems are provided. Finally
adopted incremental implementation strategy and lessons
learned are discussed.

57 (CONF-951203-30) Computer calculations of
wire-rope tiedown designs for radioactive materials
packages. Shappert, L.B. (Oak Ridge National Lab., TN
(United States)); Ratledge, J.E.; Moore, R.S.; Dorsey, E.A.
Oak Ridge National Lab., TN (United States). [1995]. 8p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-840R21400. From PATRAM ’'95: 11.
international conference on packaging and transportation of
radioactive materials; Las Vegas, NV (United States); 3-8
Dec 1995. Order Number DE96004940. Source: OSTI;
NTIS; INIS; GPO Dep.

This Regulatory Compliance Guide (RCG) provides guid-
ance on the use and selection of appropriate wire rope type
package tiedowns. It provides an effective way to encourage
and to ensure uniform implementation of regulatory require-
ments applicable to tiedowns. It provides general guidelines
for securing packages weighing 5,000 pounds or greater that
contain radioactive materials onto legal weight trucks (exclu-
sive of packagings having their own trailer with trunnion type
tiedown). This RCG includes a computerized Tiedown
Stress Calculation Program (TSCP) which calculates the
stresses in the wire-rope tiedowns and specifies appropriate
sizes of wire rope and associated hardware parameters
(such as turnback length, number of cable clips, etc.).

58 (CONF-951203-31) Shimpent mobility ac-
countability collection (SMAC). Best, R.E. {(Science
Appilications, Inc., Oak Ridge, TN (United States)); Ham-
berger, C.R.; Moerchen, M.F.; Maddigan, R.J.; Lester, P.B.;
Shappert, L.B. Oak Ridge National Lab., TN (United States).
[1995]. 8p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. From PATRAM
'95: 11. international conference on packaging and trans-
portation of radioactive materials; Las Vegas, NV (United
States); 3-8 Dec 1995. Order Number DE96004939. Source:
OSTI; NTIS; INIS; GPO Dep.

SMAC* is the US Department of Energy’s (DOE) informa-
tion system that collects, stores, and analyzes information
on all unclassified shipments to and from DOE facilities.
SMAC is operated for and under the direction of DOE’s Of-
fice of Environmental Management (EM) Transportation
Management Division (TMD). Currently, SMAC serves DOE
Headquarters, Operations offices, Field Offices, and 64 field
locations. The system provides data and analysis services



to DOE and its contractors, transportation managers, and
specialists. It is used to collect data from the sources of
transportation activities, screen the data to ensure their
quality, train personnel who collect and report the data, ana-
lyze data elements, help users conduct their own analyses,
and develop and present reports on DOE's transportation
activities to DOE and contractor management.

59 (CONF-951203-32) Offsite Shipment Campaign
Readiness Assessment (OSCRA): A tool for offsite ship-
ment campaigns. Michelhaugh, R.D. (Oak Ridge National
Lab., TN (United States)); Pope, R.B.; Bisaria, A. Oak Ridge
National Lab., TN (United States). 1995. 10p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO05-840R21400. From PATRAM '95: 11. international
conference on packaging and transportation of radioactive
materials; Las Vegas, NV (United States); 3-8 Dec 1995. Or-
der Number DE96004938. Source: OSTI; NTIS; INIS; GPO
Dep.

The Offsite Shipment Campaign Readiness Assessment
(OSCRA) tool is designed to assist program managers in
identifying, implementing, and verifying applicable trans-
portation and disposal regulatory requirements for specific
shipment campaigns. OSCRA addresses these issues and
provides the program manager with a tool to support plan-
ning for safe and compliant transportation of waste and
other regulated materials. Waste transportation and disposal
requirements must be identified and addressed in the plan-
ning phase of a waste management project. In the past, in
some cases, transportation and disposal requirements have
not been included in overall project plans. These planning
deficiencies have led to substantial defays and cost impacts.
Additionally, some transportation regulatory requirements
have not been properly implemented, resulting in substantial
fines and public embarrassment for the U.S. Department of
Energy (DOE). If a material has been processed and pack-
aged for onsite storage (prior to offsite disposal) in a
package that does not meet transportation requirements, it
must be repackaged in U.S. Department of Transportation
(DOT)-compliant packaging for transport. This repackaging
can result in additional cost, time, and personnel radiation
exposure. The original OSCRA concept was developed dur-
ing the Pond Waste Project at the K-25 Site in Oak Ridge,
Tennessee. The continued development of OSCRA as a
user-friendly tool was funded in 1995 by the DOE Office of
Environmental Management, Transportation Management
Division (TMD). OSCRA is designed to support waste man-
agement managers, site remediation managers, and
transportation personnel in defining applicable regulatory
transportation and disposal requirements for offsite shipment
of hazardous waste and other regulated materials. The need
for this tool stems from increasing demands imposed on
DOE and the need to demonstrate and document safe and
compliant packaging and shipment of wastes from various
DOE sites.

60 (CONF-951203-44) Hazardous Materials Trans-
portation Expert System (HaMTES). Michelhaugh, R.D.;
Pope, R.B.; Ferrada, J.J.; Rawl, R.R. Oak Ridge National
Lab., TN (United States). [1995]. 7p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO5-
840R21400. From PATRAM '95: 11. international
conference on packaging and transportation of radioactive
materials; Las Vegas, NV (United States); 3-8 Dec 1995. Or-
der Number DE96005662. Source: OSTI; NTIS; INIS; GPO
Dep.
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The Hazardous Materials Transportation Expert System
(HaMTES) was developed to provide straightforward and
error-free application of hazardous materials transportation
regulations. The interactive system is designed to give users
access to knowledge and skills that previously could be ob-
tained only from a highly trained and experienced expert in
the hazardous materials shipping regulations. The HaMTES,
Version 1.0, was based on the 1995 regulations. HaMTES,
Version 2.0, includes the US regulatory changes recently
enacted to align the US regulations with 1985 International
Atomic Energy Agency (IAEA) Safety Series (SS) 6. Version
2.0 also includes several other enhancements suggested
during the beta testing of Version 1.0. As DOE funding al-
lows, it is anticipated that HaMTES will be the core of the

hazardous materials module of the Automated Transporta-
tion Management System (ATMS), which was developed to
provide field offices and site contractors with the automated
tools necessary for transacting the increasingly complex
transportation management tasks. This paper describes the
development of HaMTES, its operating environment and ar-
chitecture, enhancements to HaMTES, and the use of
HaMTES.

61 (CONF-951203-72) A needs assessment for
DOE’s packaging and transportation activities - a look
into the twenty-first century. Pope, R. (Oak Ridge Na-
tional Lab., TN (United States)); Turi, G.; Brancato, R.;
Blalock, L.; Merrill, O. Oak Ridge National Lab., TN (United
States). 1995. 9p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-840R21400. From PA-
TRAM '95: 11. international conference on packaging and
transportation of radioactive materials; Las Vegas, NV
(United States); 3-8 Dec 1995. Order Number DES6010730.
Source: OSTI; NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) has performed a
department-wide scoping of its packaging and transportation
needs and has arrived at a projection of these needs for
well into the twenty-first century. The assessment, known as
the Transportation Needs Assessment (TNA) was initiated
during August 1994 and completed in December 1994. The
TNA will allow DOE to better prepare for changes in its
transportation requirements in the future. The TNA focused
on projected, quantified shipping needs based on forecasts
of inventories of materials which will ultimately require trans-
port by the DOE for storage, treatment and/or disposal. In
addition, experts provided input on the growing needs
throughout DOE resulting from changes in regulations, in
DOFE’s mission, and in the sociopolitical structure of the
United States. Through the assessment, DOE’s transporta-
tion needs have been identified for a time period extending
from the present through the first three decades of the
twenty-first century. The needs assessment was accom-
plished in three phases: (1) defining current packaging,
shipping, resource utilization, and methods of managing
packaging and transportation activities; (2) establishing the
inventory of materials which DOE will need to transport on
into the next century and scenarios which project when,
from where, and to where these materials will need to be
transported; and (3) developing requirements and projected
changes for DOE to accomplish the necessary transport
safely and economically.

62 (CONF-960265—1) Integration of biotechnology
in remediation and pollution prevention activities.
Strong-Gunderson, J.M. (Oak Ridge National Lab., TN
(United States). Environmental Sciences Div.). Oak Ridge
National Lab., TN (United States). [1996]. 5p. Sponsored by
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USDOE, Washington, DC (United States). DOE Contract
AC05-840R21400. From Environmental quality, innovative
technologies and sustainable economic development: a
NAFTA perspective; Mexico City (Mexico); 7-10 Feb 1996.
Order Number DE96005439. Source: OSTI; NTIS; INIS;
GPO Dep.

The North American Free Trade Agreement/North Ameri-
can Agreement on Environmental Cooperation provides a
mechanism for an international collaboration between the
US, Canada, and Mexico to jointly develop, modify, or refine
technologies that remediate or protect the environment.
These countries have a vested interest in this type of collab-
oration because contaminants do not respect the
boundaries of a manufacturing site, region, city, state, or
country. The Environmental Sciences Division (ESD) at Oak
Ridge National Laboratory (ORNL) consists of a diverse
group of individuals who address a variety of environmental
issues. ESD is involved in basic and applied research on the
fate, transport, and remediation of contaminants; environ-
mental assessment; environmental engineering; and
demonstrations of advanced remediation technologies. The
remediation and protection of the environment includes wa-
ter, air, and soils for organic, inorganic, and radioactive
contaminants. In addition to remediating contaminated sites,
research also focuses on life-cycle analyses of industrial
processes and the production of green technologies. The
author focuses this discussion on subsurface remediation
and pollution prevention; however, the research activities
encompass water, soil and air and many of the technologies
are applicable to all environments. The discussion focuses
on the integration of biotechnology with remediation activi-

ties and subsequently linking these biological processes to
other remediation technologies.

63 (CONF-9603148-1) The ORNL Basemapping
and Imagery Project: Data collection, processing and
dissemination. Tuttle, M.; Pace, P. Oak Ridge National
Lab., TN (United States). 1996. 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC05-
960R22464. From Geographic Information System (GIS)
enviromental management conference; Reno, NV (United
States); 13 Mar 1996. Order Number DE96008802. Source:
OSTI; NTIS; INIS; GPO Dep.

Over the past three years, the GIS and Computer Model-
ing (GCM) Group at Oak Ridge National Laboratory (ORNL),
has been engaged in creating a very comprehensive
geospatial data base for Department of Energy (DOE) in-
stallations managed by the DOE Oak Ridge Operations
Office (DOE-ORO). This effort encompasses topographic,
planimetric, land use/land cover, flood plain, digital eleva-
tion, and digital imagery data for the Oak Ridge Reservation
(ORR) and surrounding areas. The ORR covers approxi-
mately 34,800 acres and includes ORNL, the K-25 Site and
the Y-12 Plant. The geographic extent of the Base Mapping
and Imagery Project covers the ORR and surrounding area
and two other DOE plants (Portsmouth, Ohio and Paducah,
Kentucky) for a total of 166,000 acres. The resulting data
represent a major improvement in the spatial accuracy and
currency of data which are used as a foundation for environ-
mental restoration, facility studies, and other GIS data
applications. A GIS data server was also created in order to
store and disseminate the new basemapping data. This pa-
per describes the history of the Base Mapping and Imagery
Project with emphasis on the logistical aspects of data qual-
ity assessment. data tracking, and data product work flow
for a large comprehensive spatial data base. The paper then
describes the evolution of the GIS data server including its
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design from an FTP server to a NetScape-based World
Wide Web interface. This combination of data and data ac-
cess provides the ORR environmental community with a
carefully configured and managed GIS dataset.

64 (CONF-860477~7) A new approach to interpre-
tation of airborne magnetic and electromagnetic data.
Traynin, P. (Utah Univ., Salt Lake City, UT (United States).
Dept. of Geology and Geophysics); Zhdanov, M.; Nyquist,
J.; Beard, L.; Doll, W. Oak Ridge National Lab., TN (United
States). [1996]. 9p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-960R22464. From 9.
annual symposium on the application of geophysics to engi-
neering and environmental problems; Denver, CO (United
States); 15 Apr - 1 May 1996. Order Number DE96010641.
Source: OSTI; NTIS; INIS; GPO Dep.

The airborne geophysical survey carried out at the Oak
Ridge Reservation has shown that AEM can be used in
evaluating details of waste areas. However, detection of
small objects requires a flight altitude of 10-15 m which is
impossible due to natural obstacles present in the Oak
Ridge area. In these types of cases, data processing in the
downward continuation allows to improve the survey resolu-
tion and a normalized gradient provides an additional
information about the depth of buried objects.

65 (CONF-960648-1) Measuring the success of
public participation efforts associated with the U.S.
Department of energy’s environmental management ac-
tivities. Schweitzer, M.; Carnes, S.A.; Peelle, E.B.; Wolfe,
AK.; Munro, J.F. Oak Ridge National Lab., TN (United

States). 2 Jun 1996. 14p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC05-960R22464.
From 21. annual conference of the National Association of
Environmental Professionals: practical environmental direc-
tions - a changing agenda; Houston, TX (United States); 2-6
Jun 1996. Order Number DE96009890. Source: OSTI;
NTIS; INIS; GPO Dep.

For the last several years, US DOE’s Office of Environ-
mental Restoration and Waste Management (EM) has
actively pursued a policy of involving local stakeholders in
the planning and implementation of environmental manage-
ment activities at contaminated sites throughout the DOE
complex. An ongoing ORNL study is focusing on how to
measure the success of the public participation efforts. Five
DOE facilities were selected for intensive site visits; 4 or 5
additional sites were covered by telephone interviews. Key
stakeholder groups were interviewed. Based on the data
collection and preliminary analysis, 17 definitions of success
were developed for public participation programs. Objective
and subjective indicators of the success of the public partici-
pation efforts are discussed.

66 (CONF-960648-3) Factors favorable to public
participation success. Peelle, E.; Schweitzer, M.; Munro,
J.; Cames, S.; Wolfe, A. Oak Ridge National Lab., TN
(United States). [1996]). 15p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO5-
960R22464. From 21. annual conference of the National
Association of Environmental Professionals: practical envi-
ronmental directions - a changing agenda; Houston, TX
(United States); 2-6 Jun 1996. Order Number DE96009635.
Source: OSTI; NTIS; INIS; GPO Dep.

Categories of factors linked to successful public participa-
tion (PP) program outcomes include PP process,
organizational context, sociopolitical context, strategic con-
siderations and unique (special circumstances) factors. We



re-order the long list factors according to how essential, im-
portant, and unique they are and discuss their significance
and interrelationships. It is argued that bureacratic structure
and operational modes are basically in conflict with features
of successful PP programs (openness, two-way education,
communication with nonexpert outsiders). If this is so, then it
is not surprising that the factors essential for PP success in
bureacracies involve extraordinary management efforts by
agencies to bypass, compensate for, or overcome structural
constraints. We conclude by speculating about the long-term
viability of PP practices in the agency setting as well as the
consequences for agencies that attempt the problematic
task of introducing PP into their complex, mission-oriented
organizations.

67 (CONF-960706-9) Operations of the LRS6

radioactive liquid cask transport system at U.S. Depart-
ment of Energy sites. Davidson, J.S. (Lockheed Martin
Energy Systems, Oak Ridge, TN (United States)); Hornstra,
D.J.; Sazawai, V.K.; Clement, G. Lockheed Martin Energy
Systems, Inc., Oak Ridge, TN (United States). [1996]. 8p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-960R22464. From American Society of
Mechanical Engineers (ASME) pressure vessels and piping
conference; Montreal (Canada); 21-26 Jul 1996. Order Num-
ber DE96009102. Source: OSTH; NTIS; INIS; GPO Dep.

The LLR56 cask system is licensed for use in France under
Certificate of Compliance F/309/B(U)F for transport of
4,000-liter volumes of radioactive fiquids. Three LR56 cask
systems (with modifications for use at Department of Energy
(DOE) sites) have been purchased for delivery at the Han-
ford Site, Oak Ridge National taboratory (ORNL), and
Savannah River Site (SRS). The LR56 cask systems will be
used for on-site transfers of Type B quantities of radioactive
liquid waste. The ORNL unit will also be used as a Type A
packaging for transfers of radioactive liquids between DOE
sites. This paper discusses LR56 operating features and the
use of the cask system at the three DOE sites.

68 (CONF-9607107-2) Streamlined environmental
remediation characterization using remote sensing
techniques: Case studies for the US Department of En-
ergy, Oak Ridge Operations. Carden, D.M. (Department of
Energy (DOE), TN (United States). Oak Ridge Operations);
Smyre, J.L.; Evers, T.K,; King, A.L. Oak Ridge National
Lab., TN {(United States). 1996. 13p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO05-960R22464. From 18. international Society for Pho-
togrammetry and Remote Sensing's congress; Vienna
(Austria); 9-19 Jul 1996. Order Number DES6012146.
Source: OSTI; NTIS; INIS; GPO Dep.

This paper provides an overview of the DOE Oak Ridge
Operations Remote Sensing Program and discusses how
data from this program have assisted the environmental
restoration program in streamlining site-characterization ac-
tivities. Three case studies are described where remote
sensing imagery has provided a more focused understand-
ing of site problems with a resultant reduction in the need
for costly and time-consuming, ground-based sampling ap-
proaches. .

69 (CONF-960804-11) Recent experience in plan-
ning, packaging and preparing non-commercial spent
fuel for shipment within the United States. Johnson, P.E.
(Oak Ridge National Lab., TN (United States)); Shappert,
L.B.; Tumer, D.W. Oak Ridge National Lab., TN (United
States). [1996]. 5p. Sponsored by USDOE, Washington, DC
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(United States). DOE Contract AC05-960R22464. From
SPECTRUM '96: international conference on nuclear and
hazardous waste management; Seattle, WA (United States),
18-23 Aug 1996. Order Number DE96009395. Source:
OSTI; NTIS; INIS; GPO Dep.

US DOE orders dictate that the aluminium clad fuels now
stored at ORNL will be shipped to the Savannah River Site.
A number of activities had to be carried out in order to ready
the fuel for shipping, including choosing a cask capable of
transporting the fuel, repackaging the fuel, developing a
transportation plan, identifying the appropriate routes, and
carrying out a readiness self assessment. These tasks have
been successfully completed and are discussed herein.

70 (CONF-960804—12) Potential benefits and im-
pacts on the CRWMS transportation system of filling

spent fuel shipping casks with depleted uranium silicate
glass. Pope, R.B.; Forsberg, C.W.; DeHart, M.D.; Childs,
KW.; Tang, J.S. Oak Ridge National Lab., TN (United
States). [1996]. 7p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-960R22464. From
SPECTRUM '96: international conference on nuclear and
hazardous waste management; Seattle, WA (United States),
18-23 Aug 1996. Order Number DE96009394. Source:
OSTI; NTIS; INIS; GPO Dep.

A new technology, the Depleted Uranium Silicate COn-
tainer Fill System (DUSCOFS), is proposed to improve the
performance and reduce the uncertainties of geological
disposai of spent nuclear fuel (SNF), thus reducing both ra-
dionuclide release rates from the waste package and the
potential for repository nuclear criticality events. DUSCOFS
may also provide benefits for SNF storage and transport if it
is loaded into the container early in the waste management
cycle. Assessments have been made of the benefits to be
derived by placing depleted uranium silicate (DUS) glass
into SNF containers for enhancing repository performance
assessment and controlling criticality over geologic times in
the repository. Also, the performance, benefits, and impacts
which can be derived if the SNF is loaded into a multi-
purpose canister with DUS glass at a reactor site have been
assessed. The DUSCOFS concept and the benefits to the
waste management cycle of implementing DUSCOFS early
in the cycle are discussed in this paper.

71 (DOE/EIS-0218D-Summ.) Proposed nuclear
weapons nonproliferation policy concerning foreign re-
search reactor spent nuclear fuel. Summary. USDOE
Assistant Secretary for Environmental Management, Wash-
ington, DC (United States). Mar 1995. 62p. Sponsored by
USDOE, Washington, DC (United States). Order Number
DE95012336. Source: OSTI; NTIS; INIS; GPO Dep.

The United States Department of Energy and United
States Department of State are jointly proposing to adopt a
policy to manage spent nuclear fuel from foreign research
reactors. Only spent nuclear fuel containing uranium
enriched in the United States would be covered by the pro-
posed policy. The purpose of the proposed policy is to
promote U.S. nuclear weapons nonproliferation policy objec-
tives, specifically by seeking to reduce highly-enriched
uranium from civilian commerce. This is a summary of the
Draft Environmental Impact Statement. Environmental
effects and policy considerations of three Management Al-
ternative approaches for implementation of the proposed
policy are assessed. The three Management Alternatives
analyzed are: {1) acceptance and management of the spent
nuclear fuel by the Department of Energy in the United
States, (2) management of the spent nuclear fuel at one or
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more foreign facilities (under conditions that satisfy United
States nuclear weapons nonproliferation policy objectives),
and (3) a combination of components of Management Alter-
natives 1 and 2 (Hybrid Alternative). A No Action Alternative
is also analyzed. For each Management Alternative, there
are a number of alternatives for its implementation. For
Management Alternative 1, this document addresses the en-
vironmental effects of various implementation alternatives
such as varied policy durations, management of various
quantities of spent nuclear fuel, and differing financing ar-
rangements. Environmental impacts at various potential
ports of entry, along truck and rail transportation routes, at
candidate management sites, and for alternate storage tech-
nologies are also examined. For Management Alternative 2,
this document addresses two subalternatives: (1) assisting
foreign nations with storage; and (2) assisting foreign na-
tions with reprocessing of the spent nuclear fuel.

72 (DOE/EIS-0218D-Vol.1) Draft Environmental
Impact Statement on a proposed nuclear weapons non-
proliferation policy concerning foreign research reactor
spent nuclear fuel. Volume 1. USDOE Assistant Secretary
for Environmental Management, Washington, DC (United
States). Mar 1995. 444p. Sponsored by USDOE, Washing-
ton, DC (United States). Order Number DE95012337.
Source: OSTI; NTIS; INIS; GPO Dep.

The United States Department of Energy and United
States Department of State are jointly proposing to adopt a
policy to manage spent nuclear fuel from foreign research
reactors. Only spent nuclear fuel containing uranium
enriched in the United States would be covered by the pro-
posed policy. The purpose of the proposed policy is to
promote U.S. nuclear weapons nonproliferation policy objec-
tives, specifically by seeking to reduce highly-enriched
uranium from civilian commerce. Environmental effects and
policy considerations of three Management Alternative ap-
proaches for implementation of the proposed policy are
assessed. The three Management Alternatives analyzed
are: (1) acceptance and management of the spent nuclear
fuel by the Department of Energy in the United States, (2)
management of the spent nuclear fuel at one or more for-
eign facilities (under conditions that satisfy United States
nuclear weapons nonproliferation policy objectives), and (3)
a combination of components of Management Alternatives 1
and 2 (Hybrid Alternative). A No Action Alternative is also
analyzed. For each Management Alternative, there are a
number of alternatives for its implementation. For
Management Alternative 1, this document addresses the en-
vironmental effects of various implementation alternatives
such as varied policy durations, management of various
quantities of spent nuclear fuel, and differing financing ar-
rangements. Environmental impacts at various potential
ports of entry, along truck and rail transportation routes, at
candidate management sites, and for alternate storage tech-
nologies are also examined. For Management Alternative 2,
this document addresses two subalternatives: (1) assisting
foreign nations with storage; and (2) assisting foreign
nations with reprocessing of the spent nuclear fuel. Manage-
ment Alternative 3 analyzes a hybrid alternative. This
document is Vol. 1 of 2 plus summary volume.

73 (DOE/EIS-0218D-Vol.2-App.A) Proposed nu-
clear weapons nonproliferation policy concerning
foreign research reactor spent nuclear fuel: Appendix
A, environmental justice analysis. Volume 2. USDOE
Assistant Secretary for Environmental Management, Wash-
ington, DC (United States). Mar 1995. 50p. Sponsored by
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USDOE, Washington, DC (United States). Order Number
DE95012338. Source: OSTI; NTIS; INIS; GPO Dep.

This is Appendix A to a draft Environmental Impact State-
ment on a Proposed Nuclear Weapons Nonproliferation
Policy Concerning Foreign Research Reactor Spent Nuclear
Fuel. This appendix addresses environmental justice for the
acceptance of foreign research reactor spent nuclear fuel
containing uranium enriched in the United States. Analyses
of environmental justice concerns are provided in three ar-
eas: (1) potential ports of entry, (2) potential transportation
routes from candidate ports of entry to interim management
sites, and (3) areas surrounding potential interim manage-
ment sites. These analyses lead to the conclusion that the
alternatives analyzed in this Environmental Impact State-
ment (EIS) would result in no disproportionate adverse
effects on minority populations or low-income communities
surrounding the candidate ports, transport routes, or interim
management sites.

74 (DOE/EIS-0218D-Vol.2-App.B) Proposed nu-
clear weapons nonproliferation policy concerning
foreign research reactor spent nuclear fuel: Appendix
B, foreign research reactor spent nuclear fuel character-
istics and transportation casks. Volume 2. USDOE
Assistant Secretary for Environmental Management, Wash-
ington, DC (United States). Mar 1995. 61p. Sponsored by
USDOE, Washington, DC (United States). Order Number
DE95012339. Source: OSTI; NTIS; INIS; GPO Dep.

This is Appendix B of a draft Environmental Impact
Statement (EIS) on a Proposed Nuclear Weapons Nonprolif-
eration Policy Concerning Foreign Research Reactor Spent
Nuclear Fuel. It discusses relevant characterization and
other information of foreign research reactor spent nuclear
fuel that could be managed under the proposed action. It
also discusses regulations for the transport of radioactive
materials and the design of spent fuel casks.

75 (DOE/EIS-0218D-Vol.2-App.C) Proposed nu-
clear weapons nonproliferation policy concerning
foreign research reactor spent nuclear fuel: Appendix
C, marine transport and associated environmental
impacts. Volume 2. USDOE Assistant Secretary for Envi-
ronmental Management, Washington, DC (United States).
Mar 1995. 43p. Sponsored by USDOE, Washington, DC
(United States). Order Number DE95012340. Source: OSTI:
NTIS; INIS; GPO Dep.

This is Appendix C to a Draft Environmental Statement on
a Proposed Nuclear Weapon Nonproliferation Policy Con-
ceming Foreign Research Reactor Spent Nuclear Fuel.
Shipment of any material via ocean transport entails risks to
both the ship’s crew and the environment. The risks result
directly from transportation-related accidents and, in the
case of radioactive or other hazardous materials, also
include exposure to the effects of the material itself. This ap-
pendix provides a description of the approach used to
assess the risks associated with the transport of foreign re-
search reactor spent nuclear fuel from a foreign port to a
U.S. port(s) of entry. This appendix also includes a discus-
sion of the shipping configuration of the foreign research
reactor spent nuclear fuel, the possible types of vessels that
could be used to make the shipments, the risk assessment
methodology (addressing both incident-free and accident
risks), and the results of the analyses. Analysis of activities
in the port(s) is described in Appendix D. The incident-free
and accident risk assessment results are presented in terms
of the per shipment risk and total risks associated with the
basic implementation of Management Alternative 1and other



implementation alternatives. In addition, annual risks from
incident-free transport are developed.

76 (DOE/EIS-0218D-Vol.2-App.D) Proposed nu-
clear weapons nonproliferation policy concerning
foreign research reactor spent nuclear fuel: Appendix
D, selection and evaluation of potential ports of entry.
Volume 2. USDOE Assistant Secretary for Environmental
Management, Washington, DC (United States). Mar 1995.
303p. Sponsored by USDOE, Washington, DC (United

States). Order Number DE95012341. Source: OSTI; NTIS;

INIS; GPO Dep.

This is an appendix to a draft Environmental Impact State-
ment (EIS) on a proposed nuclear weapons nonproliferation
policy concerning foreign research reactor spent nuclear
fuel. This appendix describes the process used by the De-
partment of Energy in selecting the potential ports of entry
analyzed in this EIS. In addition the appendix provides the
basic information required to evaluate ports and port activi-
ties, and the potential environmental impacts (incident-free
and accidents) associated with the receipt and handling of
foreign research reactor spent nuclear fuel from vessels to
intermodal transport in potts.

77 (DOE/EIS-0218D-Vol.2-App.E) Draft environ-
mental impact statement on a proposed nuclear
weapons nonproliferation policy concerning foreign re-
search reactor spent nuclear fuel: Volume 2, Appendix
E, Evaluation of human health effects of overland trans-
portation. USDOE Assistant Secretary for Environmental
Management, Washington, DC (United States). Mar 1995.
228p. Sponsored by USDOE, Washington, DC (United
States). Order Number DE95012342. Source: OSTI; NTIS;
INIS; GPO Dep.

This Appendix provides an overview of the approach used
to assess the human health risks that may result from the
overland transportation of foreign research reactor spent nu-
clear fuel. The Appendix includes discussion of the scope of
the assessment, analytical methods used for the risk as-
sessment (i.e., computer models), important assessment
assumptions, determination of potential transportation
routes, and presents the results of the assessment. In addi-
tion, to aid in the understanding and interpretation of the
results, specific arm of uncertainty are described, with an
emphasis an how the uncertainties may affect comparisons
of the alternatives. he approach used in this Appendix is
modeled after that used in the Programmatic Spent Nuclear
Fuel Management and Idaho National Engineering Labora-
tory Draft Environmental Impact Statement (SNF&INEL
Draft EIS) (DOE, 1994b). The SNF&INEL Draft EIS did not
perform as detailed an analysis on the specific actions taken
for foreign research reactor spent nuclear fuel because of
the breadth necessary to analyze the entire spent fuel man-
agement program. However, the fundamental assumptions
used in this analysis are consistent with those used in the
SNF & INEL Draft EIS (DOE, 1994b), and the same com-
puter codes and generic release and accident data are
used. The risk assessment results are presented in this Ap-
pendix in terms of “Per-shipment” risk factors, as well as for
the total risks associated with each alternative. Per-
shipment risk factors provide an estimate of the risk from a
single spent nuclear fuel shipment between a specific origin
and destination. They are calculated for all possible origin
and destination pairs for each spent nuclear fuel type. The
total risks for a given alternative are found by multiplying the
expected number of shipments by the appropriate per-
shipment risk factors. This approach provides maximum
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flexibility for determining the risks for a large number of po-
tential alternatives.

78 (DOE/EIS—-0218D-Vol.2-App.F) Draft environ-
mental impact statement on a proposed nuclear
weapons nonproliferation policy concerning foreign re-
search reactor spent nuclear fuel: Volume 2, Appendix
F, Description and impacts of storage technology alter-
natives. USDOE Assistant Secretary for Environmental
Management, Washington, DC (United States). Mar 1995.
326p. Sponsored by USDOE, Washington, DC (United
States). Order Number DE95012343. Source: OSTI; NTIS;
INIS; GPO Dep.

This appendix presents a description and evaluation of
currently available spent nuclear fuel storage technologies,
and their applicability to foreign research reactor spent
nuciear fuel. These technologies represent the range of al-
ternatives dW would be available to implement the proposed
action. Some of these technologies are currently in use at
US Department of Energy (DOE) facilities. Several dry stor-
age cask and/or building designs have been licensed by the
US Nuclear Regulatory Commission (NRC) and are opera-
tional with commercial nuclear power plant spent fuel at
several locations. This appendix also discusses potential
storage sites and impacts of foreign research reactor spent
nuclear fuel storage at these locations.

79 (DOE/EIS~0218D-Vol.2-App.G) Draft environ-
mental impact statement on a proposed nuclear
weapons nonproliferation policy concerning foreign re-
search reactor spent nuclear fuel: Volume 2, Appendix
G, Background documents. USDOE Assistant Secretary
for Environmental Management, Washington, DC (United
States). Mar 1995. 21p. Sponsored by USDOE, Washington,
DC (United States). Order Number DE95012344. Source:
OSTI; NTIS; INIS; GPO Dep.

This appendix contains background documents, including
a fact sheet, memoranda, and a policy proposal.

80 (DOE/EM-0235) Technology catalogue. Sec-
ond edition. USDOE Office of Environmental Restoration
and Waste Management, Washington, DC (United States).
Office of Technology Development. Apr 1995. 315p. Spon-
sored by USDOE, Washington, DC (United States). Order
Number DE95011541. Source: OSTI; NTIS; INIS; GPO Dep.

The Department of Energy's (DOE'’s) Office of Environ-
mental Management (EM) is responsible for remediating
DOE contaminated sites and managing the DOE waste in-
ventory in a safe and efficient manner. EM's Office of
Technology Development (OTD) supports applied research
and demonstration efforts to develop and transfer innova-
tive, cost-effective technologies to its site clean-up and
waste-management programs within EM. The purpose of
the Technology Catalogue is to: (a) provide performance
data on OTD-developed technologies to scientists and engi-
neers responsible for preparing Remedial Investigation/
Feasibility Studies (RI/FSs) and other compliance docu-
ments for the DOE’s clean-up and waste-management
programs; and (b) identify partnering and commercialization
opportunities with industry, other federal and state agencies,
and the academic community.

81 (DOE/EM—-0239) Cost quality management as-
sessment for the Savannah River Site. Final report.
USDOE Assistant Secretary for Environmental Manage-
ment, Washington, DC (United States). Office of Engineering
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and Cost Management. Jun 1995. 130p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DE95014141. Source: OSTI; NTIS; INIS; GPO Dep.

The Office of Engineering and Cost Management (EM-24)
conducted the Round | Cost Quality Management Assess-
ment at the Savannah River Operations Office on February
3-14, 1992. Since the Round | CQMA, the mission of DOE-
SR changed from production of nuclear materials (T2, Pu) to
environmental restoration. Transition of DOE-SR from de-
fense programs to environmental management started in
January 1995. The Round il CQMA at the Savannah River
Site, conducted April 23-May 5, 1995, reviewed DOE-SR’s
cost and cost-related management practices against perfor-
mance objectives and criteria. SRS has made progress in
cost-management practices since Round | and is adopting a
more cost-conscious culture.

82 (DOE/EM-0240) Cost Quality Management As-
sessment for the Idaho Operations Office. Final report.
USDOE Assistant Secretary for Environmental Manage-
ment, Washington, DC (United States). Office of Engineering
and Cost Management. Jun 1995. 151p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DE95014140. Source: OSTI; NTIS; INIS; GPO Dep.

The Office of Engineering and Cost Management (EM-24)
conducted a Cost Quality Management Assessment of EM-
30 and EM-40 activities at the Idaho National Engineering
Laboratory on Feb. 3—19, 1992 (Round 1). The CQMA team
assessed the cost and cost-related management activities at
INEL. The Round Il CQMA, conducted at INEL Sept. 1929,
1994, reviewed EM-30, EM-40, EM-50, and EM-60 cost and
cost-related management practices against performance ob-
jectives and criteria. Round Il did not address indirect cost
analysis. INEL has made measurable progress since Round
I

83 (DOE/EM—0245) Cost quality management as-
sessment for the Rocky Flats Field Office. Final report.
USDOE Assistant Secretary for Environmental Manage-
ment, Washington, DC (United States). Office of the Deputy
Assistant Secretary for Compliance and Program Coordina-
tion. Jul 1995. 132p. Sponsored by USDOE, Washington,
DC (United States). Order Number DE95014895. Source:
OSTI; NTIS; GPO Dep.

Office of Engineering and Cost Management conducted
Round | Cost Quality Management Assessment (CQMA) of
the Rocky Flats Field Office (RFFO) on March 16-26, 1992.
Since then, the mission of RFFO has changed from produc-
tion of nuclear weapons to environmental restoration, and at
the time of Round ll, RFFO was transitioning from a Man-
agement & Operating Contractor to a Performance Based
Integrating Contractor. This will necessitate a re-evaluation
of the way RFFO conducts business. The Round Il CQMA,
conducted March 6-17, 1995, reviewed RFFQ’s cost and
management practices against performance objectives and
criteria (POCs). RFFO has made progress since Round 1. Of
the 48 relevant POCs assessed in Round |, 4 were met, 33
were partially met, and 11 were not met; in Round il, RFFO
meets 42 and partially meets 6. RFFO has a cost/
productivity improvement program that has saved $100M in
FYs 1993 and 1994. Planned savings are expected from ac-
celerated cleanup projects, re-engineering the waste
management process, and sealing materials within pipe
segments. RFFO’'s relationship with regulators and
other stakeholders has been improved. Cost- and
schedule-estimating procedures have also been improved.
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Regulations, DOE orders, and other directives are being im-
plemented in an overly conservative manner at Rocky Flats
Environmental Technology Site.

84 (DOE/EM—-0256) Fiscal Year 1994 progress in
implementing Section 120 of the Comprehensive Envi-
ronmental Rresponse, Compensation, and Liability Act.
Eighth annual report to Congress. USDOE Assistant
Secretary for Environmental Restoration and Waste Man-
agement, Washington, DC (United States). Jul 1995. 120p.
Sponsored by USDOE, Washington, DC (United States). Or-
der Number DE95017758. Source: OSTI; NTIS; INIS; GPO
Dep.

Congress passed the Comprehensive Environmental Re-
sponse, Compensation, and Liability Act (CERCLA) (Public
Law 96-510), commonly known as Superfund, in 1980. The
Superfund Amendments and Reauthorization Act (SARA)
(Public Law 99-499), which amended CERCLA in 1986,
added Section 120 regarding the cleanup of contaminated
sites at Federal facilities. Under Section 120(e}(5) of CER-
CLA, each department, agency, or instrumentality of the
Federal government responsible for compliance with Section
120 must submit an annual report to Congress concerning
its progress in implementing the requirements of Section
120. The report must include information on the progress in
reaching Interagency Agreements (IAGs), conducting Reme-
dial Investigation and Feasibility Studies (RI/FSs), and
performing remedial actions. Federal agencies that own or
operate facilities on the National Priorities List (NPL) are re-
quired to begin an RI/FS for these facilities within 6 months
after being placed on the NPL. Remediation of these facili-
ties is addressed in an IAG between the Federal agency,
the U.S. Environmental Protection Agency (EPA), and in
some instances the state within which the facility is located.
This report, prepared by the U.S. Department of Energy’s
(DOFE’s) Office of Environmental Management, is being sub-
mitted to Congress in accordance with Section 120(e)(5) of
CERCLA. It is DOE’s Eighth Annual Report to Congress and
provides information on DOE’s progress in implementing
CERCLA Section 120 in Fiscal Year 1994 (FY 94), i.e., from
October 1, 1993, to September 30, 1994. In this report the
words “site” and “facility” are used interchangeably.

85 (DOE/EM-0257) Environmental Restoration
Strategic Plan. Remediating the nuclear weapons com-
plex. USDOE Assistant Secretary for Environmental
Management, Washington, DC (United States). Aug 1995.
19p. Sponsored by USDOE, Washington, DC (United
States). Order Number DE95016164. Source: OSTI; NTIS;
INIS; GPO Dep.

With the end of the cold war, the US has a reduced need
for nuclear weapons production. In response, the Depart-
ment of Energy has redirected resources from weapons
production to weapons dismantiement and environmental
remediation. To this end, in November 1989, the US
Department of Energy (DOE) established the Office of Envi-
ronmental Restoration and Waste Management (renamed
the Office of Environmental Management in 1994). It was
created to bring under a central authority the management
of radioactive and hazardous wastes at DOE sites and inac-
tive or shut down facilities. The Environmental Restoration
Program, a major component of DOE’s Environmental Man-
agement Program, is responsible for the remediation and
management of contaminated environmental media (e.g.,
soil, groundwater, sediments) and the decommissioning of
facilities and structures at 130 sites in over 30 states and
territories.



86 (DOE/EM-0258) The transportation external
coordination working group. USDOE Office of Environ-
mental Restoration and Waste Management, Washington,
DC (United States). 1995. 2p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DE96000262. Source: OSTI; NTIS; GPO Dep.

In an effort to improve coordinated interactions between
the United States Department of Energy (DOE) and external
groups interested in transportation activities, DOE estab-
lished the Transportation External Coordination Working
Group (TEC/WG). Membership includes representatives
from State, Tribal and local governments, industry, and pro-
fessional organizations. All DOE programs with significant
transportation programs participate.

87 (DOE/EM-0263) US - Former Soviet Union en-
vironmental management activities. USDOE Office of
Environmental Restoration and Waste Management, Wash-
ington, DC (United States). Sep 1995. 33p. Sponsored by
USDOE, Washington, DC (United States). Order Number
DE96002785. Source: OST!; NTIS; INIS; GPO Dep.

The Office of Environmental Management (EM) has been

delegated the responsibility for US DOE’s cleanup of nuclear
weapons complex. The nature and the magnitude of the
waste management and environmental remediation problem
requires the identification of technologies and scientific ex-
pertise from domestic and foreign sources. This booklet
makes comparisons and describes coordinated projects and
workshops between the USA and the former Soviet Union.

88 (DOE/EM-0266) Closing the circle on the split-
ting of the atom: The environmental legacy of nuclear
weapons production in the United States and what the
Department of Energy is doing about it. USDOE Office of
Environmental Restoration and Waste Management, Wash-
ington, DC (United States). Jan 1996. 106p. Sponsored by
USDOE, Washington, DC (United States). Order Number
DE96009985. Source: OSTI; NTIS; INIS; GPO Dep.

In the grand scheme of things we are a little more than
halfway through the cycle of splitting the atom for weapons
purposes. If we visualize this historic cycle as the full sweep
of a clockface, at zero hour we would find the first nuclear
chain reaction by Enrico Fermi, followed immediately by the
Manhattan Project and the explosion of the first atomic
bombs. From two o'clock until five, the United States built
and ran a massive industrial complex that produced tens of
thousands of nuclear weapons. At half past, the Cold War
ended, and the United States shut down most of its nuclear
weapons factories. The second half of this cycle involves
dealing with the waste and contamination from nuclear
weapons production - a task that had, for the most par,
been postponed into the indefinite future. That future is now
upon us. Dealing with the environmental legacy of the Cold
War is in many ways as big a challenge for us today as the
building of the atomic bomb was for the Manhattan Project
pioneers in the 1940s. Our challenges are political and
social as well as technical, and we are meeting those chal-
lenges. We are reducing risks, treating wastes, developing
new technologies, and building democratic institutions for a
constructive debate on our future course.

89 (DOE/EM-0274) Cost management improve-
ment in the Office of Environmental Management
1991-1995. Progress report. USDOE Assistant Secretary
for Environmental Management, Washington, DC (United
States). Office of Engineering and Cost Management. Dec
1995, 39p. Sponsored by USDOE, Washington, DC (United
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States). Order Number DE96003786. Source: OSTl; NTIS;
GPO Dep.

The Department of Energy's (DOE’s) Office of Environ-
mental Management (EM) has been proactive in meeting the
cost management challenges of environmental management
activities. EM recognized the need for defining and estab-
lishing good cost management practices and has, during the
first half of the 1990s, initiated more than a dozen major
cost-management-related activities that have resulted in:
Measureable improvement in cost-and cost-related manage-
ment practices; Improved communication between field and
Headquarters and among field sites; Development of cost
management tools; Hiring of cost professionals; Involving
regulators and stakeholders early in the planning process.
The purposes of this progress report are to summarize EM's
cost management initiatives, report on the results of its
proactive approach to cleaning up the environment at rea-
sonable cost, and identify future cost management needs.

90 (DOE-EM-STD-5505-96) DOE limited standard:
Operations assessments. USDOE, Washington, DC
(United States). May 1996. 195p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DE96009462. Source: OSTI; NTIS; GPO Dep.

Purpose of this standard is to provide DOE Field Element
assessors with a guide for conducting operations assess-
ments, and provide DOE Field Element managers with the
criteria of the EM Operations Assessment Program. Sec-
tions 6.1 to 6.21 provide examples of how to assess specific
areas; the general techniques of operations assessments
(Section 5) may be applied to other areas of health and
safety (e.g. fire protection, criticality safety, quality assur-
ance, occupational safety, etc.).

91 (DOE/EW/50625-T22) Environmental Hazards
Assessment Program quarterly report, January-March
1995. Medical Univ. of South Carolina, Charleston, SC
(United States). 30 Apr 1995. 56p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE95012199. Source: OSTI;
NTIS; INIS; GPO Dep.

The objectives of the Environmental Hazards Assessment
Program (EHAP) stated in the proposal to DOE are to: de-
velop a holistic, national basis for risk assessment, risk
management, and risk communication that recognizes the
direct impact of environmental hazards on the health and
well-being of all; develop a pool of talented scientists and
experts in cleanup activities, especially in human health as-
pects; and identify needs and develop programs addressing
the critical shortage of well-educated, highly-skilled technical
and scientific personnel to address the health oriented as-
pects of environmental restoration and waste management.
This report describes activities and reports on progress for
the third quarter (January—March) of the third year of the
grant. It reports progress against these grant objectives and
the Program Implementation Plan published at the end of
the first year of the grant. Questions, comments, or requests
for further information concerning the activities under this
grant can be forwarded to Jack Davis in the EHAP office of
the Medical University of South Carolina at (803) 727-6450.

92 (DOE/EW/50625-T23) Environmental hazards
assessment program. Annual report, July 1, 1894—June
30, 1995. Medical Univ. of South Carolina, Charleston, SC
(United States). 31 Jul 1995. 106p. Sponsored by USDOE,
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Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE95016210. Source: OSTI;
NTIS; INIS; GPO Dep.

This report describes activities and reports on progress for
the third year of the DOE grant to support the Environmental
Hazards Assessment Program (EHAP). It reports progress
against grant objectives and the Program Implementation
Plan published at the end of the first year of the grant. As the
program has evolved, more projects have been funded and
many existing projects have become more complex. Thus,
to accomplish better the objectives over the years and retain
a solid focus on the total mission, we have reorganized the
grant effort from three to five majoe elements: Public and
professional outreach; Clinical programs; Science programs;
Information systems; and, Program management.

93 (DOE/EW/50625-T24) Environmental Hazards
Assessment Program. Quarterly report, April-June
1995. Medical Univ. of South Carolina, Charleston, SC
{(United States). 31 Jul 1995. 63p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE95016211. Source: OSTI;
NTIS; GPO Dep.

The objectives of this report are to: (1) develop a holistic,
national basis for risk assessment, risk management, and
risk communication that recognizes the direct impact of envi-
ronmental hazards, both chemical and radiation, on the
health and well-being of all; (2) develop a pool of talented
scientists and experts in cleanup activities, especially in hu-
man health aspects; and (3) identify needs and develop
programs addressing the critical shortage of well-educated,
highly-skilled technical and scientific personnel to address
the health oriented aspects of environmental restoration and
waste management. This report describes the progress
made this quarter in the following areas: public and profes-
sional outreach; science programs; clinical programs; and
information support and access systems.

94 (DOE/EW/50625-T25) Summer Undergraduate
Research Program: Environmental studies. McMillan, J.
(ed.). Medical Univ. of South Carolina, Charleston, SC
(United States). 1994. 127p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE95016555. Source: OSTI;
NTIS; GPO Dep.

The purpose of the summer undergraduate internship pro-
gram for research in environmental studies is to provide an
opportunity for well-qualified students to undertake an origi-
nal research project as an apprentice to an active research
scientist in basic environmental research. The students are
offered research topics at the Medical University in the sci-
entific areas of pharmacology and toxicology, epidemiology
and risk assessment, environmental microbiology, and ma-
rine sciences. Students are also afforded the opportunity to
work with faculty at the University of Charleston, SC, on
projects with an environmental theme. Ten well-qualified stu-
dents from colleges and universities throughout the eastern
United States were accepted into the program.

g5 (DOE/EW/50625~T27) Environmental Hazards
Assessment Program. Quarterly report, July-September
1995. Medical Univ. of South Carolina, Charleston, SC
(United States). 31 Oct 1995. 64p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE96001996. Source: OSTI:
NTIS; GPO Dep.
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This report describes activities and reports on progress for
the first quarter (July-September) of the fourth year of the
grant to support the Environmental Hazards Assessment
Program (EHAP) at the Medical University of South Car-
olina. It reports progress against the grant objectives and
the Program Implementation Plan published at the end of
the first year of the grant. The objectives of EHAP stated in
the proposal to DOE are to: (1) develop a holistic, national
basis for risk assessment, risk management, and risk
communication that recognizes the direct impact of environ-
mental hazards on the health and well-being of all; (2)
develop a pool of talented scientists and experts in cleanup
activities, especially in human health aspects; and (3) iden-
tify needs and develop programs addressing the critical
shortage of well-educated, highly-skilled technical and sci-
entific personnel to address the health-oriented aspects of
environmental restoration and waste management.

96 (DOE/EW/50625-T29) Environmental hazards
assessment program. Quarterly report, October—
December 1995. Medical Univ. of South Carolina,
Charleston, SC (United States). 31 Jan 1996. 69p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract FG01-92EW50625. Order Number DE96006068.
Source: OSTI; NTIS; GPO Dep.

This document is a quarterly report on the Environmental
Hazards Assessment Program (EHAP). The highlights
discussed include the following: work on immunogenic epi-
demiology of scleroderma; symposium on the environmental
Risk Assessment: does it work for the community based
family physician?; project report on low-dose rate radiation
health effects; meeting to review case study presentations
for an international Risk Assessment/Risk Mangement Fo-
rum; and an updated core curriculum computer program
models for occupational and environmental medicine.

97 (DOE/EW/50625-T30) Environmental Hazards
Assessment Program quarterly report: January-March
1996. Medical Univ. of South Carolina, Charleston, SC
(United States). 30 Apr 1996. 73p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE96010198. Source: OSTI;
NTIS; GPO Dep.

The objectives of the Environmental Hazards Assessment
Program are to: (1) develop a holistic, national basis for risk
assessment, risk management, and risk communication that
recognizes the direct impact of environmental hazards on
the health and well-being of all; (2) develop a pool of tal-
ented scientists and experts in cleanup activities, especially
in human health aspects; and (3) identify needs and develop
programs addressing the critical shortage of well-educated,
highly-skilled technical and scientific personnel to address
the health-oriented aspects of environmental restoration and
waste management. This report describes activities and re-
ports on progress for the third quarter (January—March) of
the fourth year of the grant.

98 (DOE/EW/50625-T31) Environmental Hazards
Assessment Program: Quarterly report, April-June,
1996. Medical Univ. of South Carolina, Charleston, SC
{(United States). 31 Jul 1996. 81p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625. Order Number DE96013626. Source: OSTI;
NTIS; GPO Dep.

The objectives of the Environmental Hazards Assessment
Program (EHAP) are to: (1) develop a holistic, national basis



for risk assessment, risk management, and risk communica-
tion that recognizes the direct impact of environmental
hazards on the health and well-being of all; (2) develop a
pool of talented scientists and experts in cleanup activities,
especially in human health aspects; and (3) identify needs
and develop programs addressing the critical shortage of
weli-educated, highly-skilled technical and scientific person-
nel to address the health-oriented aspects of environmental
restoration and waste management. This report describes
activities and reports for the fourth quarter (April-June) of
the fourth year of the grant. It reports progress against these
grant objectives and the Program implementation Plan.

99 (DOE/EW/50625-T32) Environmental Hazards
Assessment Program: Annual report, July 1, 1995—June
30, 1996. Medical Univ. of South Carolina, Charleston, SC
(United States). 31 Jul 1996. 106p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
92EW50625, Order Number DE96013627. Source: OSTI;
NTIS; INIS; GPO Dep.

The objectives of the Environmental Hazards Assessment
Program (EHAP) are to: (1) develop a holistic, national ba-
sis for risk assessment, risk management, and risk
communication that recognizes the direct impact of environ-
mental hazards on the health and well-being of all; (2)
develop a pool of talented scientists and experts in cleanup
activities, especially in human health aspects; and (3) iden-
tify needs and develop programs addressing the critical
shortage of well-educated, highly-skilled technical and sci-
entific personnel to address the health-oriented aspects of
environmental restoration and waste management. This re-
port describes activities and reports on progress for the
fourth year of the grant. It reports progress against these
grant objectives and the Program Implementation Plan.

100 (DOE/EW/53023-T11) Tulane/Xavier University
hazardous materials in aquatic environments of the Mis-
sissippi River Basin. Quarterly progress report, April 1,
1995-June 30, 1995. Tulane Univ.,, New Orleans, LA
(United States). [1995]). 50p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FGO1-
93EW53023. Order Number DE95016068. Source: OSTI;
NTIS; GPO Dep.

Brief summaries of individual investigators participating in
the Tulane/Xavier University Hazardous Materials in Aquatic
Ecosystems are provided.

101 (DOE/EW/53023-T13) Tulane/Xavier Universi-
ties hazardous materials in aquatic environments of the
Mississippi River Basin. Quarterly progress report, Oc-
tober 1, 1995-December 31, 1995. Tulane Univ., New
Orleans, LA (United States). [1995]. 38p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
FGO01-93EW53023. Order Number DE96005713. Source:
OSTI; NTIS; INIS; GPO Dep.

This quarterly report briefly describes research projects
ongoing in this program.

102 (DOE/EW/53023-T14) Tulane/Xavier University
hazardous materials in aquatic environments of the Mis-
sissippi River Basin. Annual technical report, January
1-December 31, 1995. Tulane Univ., New Orleans, LA
(United States). Center for Bioenvironmental Research. 2
May 1996. 129p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract FG21-93EW53023. Order
Number DE96010145. Source: OSTI; NTIS; GPO Dep.
Tulane and Xavier Universities have singled out the envi-
ronment as a major strategic focus for research and training
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for now and beyond the year 2000. In 1989, the Tulane/
Xavier Center for Bioenvironmental Research (CBR) was
established as the umbrella organization which coordinates
environmental research at both universities. In December,
1992, the Tulane/Xavier CBR was awarded a five year grant
to study pollution in the Mississippi River system. The Haz-
ardous Materials in Aquatic Environments of the Mississippi
River Basin project is a broad research and education pro-
gram aimed at elucidating the nature and magnitude of toxic
materials that contaminate aquatic environments of the Mis-
sissippi River Basin. Studies include defining the complex
interactions that occur during the transport of contaminants,
the actual and potential impact on ecological systems and

health, and the mechanisms through which these impacts
might be remediated. The Mississippi River Basin
represents a mode! system for analyzing and solving con-
tamination problems that are found in aquatic systems
world-wide. Summaries which describe objectives, goals,
and accomplishments are included on ten collaborative clus-
ter projects, two education projects, and six initiation
projects. Selected papers are indexed separately for inclu-
sion in the Energy Science and Technology Database.

103 (DOE/EW/53023-T15) Tulane/Xavier University
hazardous materials in aquatic environments of the Mis-
sissippi River basin. Quarterly progress report, January
1-March 31, 1996. Tulane Univ., New Orleans, LA (United
States). Center for Bioenvironmental Research. 17 May
1996. 49p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract FG21-93EW53023. Order Number
DE96010294. Source: OSTI; NTIS; GPO Dep.

The objectives of this report are to provide the necessary
administrative support to assure that the scientific and edu-
cational goals of the project are obtained and to assure that
all Department of Energy reporting requirements and re-
quests are fulfilled. The grant reporting is divided into three
aspects: Collaborative Cluster projects, Initiation projects
and Education projects. A cluster project is one or more
closely related collaborative, multidisciplinary research pro-
jects in which a group of investigators employs a synergistic
approach to the solution of problems in the same general
area of research. The accomplishments this quarter of
eleven cluster projects are presented. An initial project typi-
cally involves a single investigator. The purpose of the
project is to undertake pilot work, lasting no more than one
year, which will lead to the successful submission of an
externally-funded proposal or the development of a collabo-
rative cluster project. The accomplishments this quarter of
eleven initiation projects are presented. The education pro-
jects are designed to develop courses with emphasis on
environmental studies and/or to train students in areas of
environmental research.

104 (DOE/EW/53023-T16) Hazardous materials in
aquatic environments of the Mississippi River Basin
Project management. Technical quarterly progress re-
port, April 1, 1996~June 30, 1996. McLachlan, J.; Ide,
C.F.; O'Connor, S. Tulane Univ., New Orleans, LA (United
States). 1996. 75p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract FG21-93EW53023. Order
Number DE96013670. Source: OSTI; NTIS; GPO Dep.

This quarterly report summarizes accomplishments for the
Project examining hazardous materials in aquatic environ-
ments of the Mississippi River Basin. Among the many
research areas summarized are the following: assessment
of mechanisms of metal-induced reproductive toxicity in
aquatic species as a biomarker of exposure; hazardous
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wastes in aquatic environment;ecological sentinels of
aquatic contamination in the lower Mississippi River System;
remediation of selected contaminants; rapid on-site im-
munassay for heavy metal contamination; molecular
mechanisms of developmental toxicity induced by retinoids
and retinoid-like molecules; resuseable synthetic mem-
branes for the removal of aromatic and halogenated organic
pollutants from waste water; Effects of steroid receptor
activation in neurendocrine cell of the mammalian hypotha-
lamus; modeling and assessment of environmental quality of
louisiana bayous and swamps; enhancement of environ-
mental education. The report also contains a summary of
publications resulting from this project and an appendix with
analytical core protocals and target compounds and metals.

105 (DOE/EW/54069-T1) A review of the Depart-
ment of Energy classification policy and procedure.
National Academy of Sciences - National Research Council,
Washington, DC (United States). [1995]. 113p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
FCO01-94EW54069. Source: National Academy Press, 2101
Constitution Avenue, N.W., Box 285, Washington, D.C.
20055.

This book presents a discussion on the context for the
Department of Energy classification system, current opera-
tions, principles behind regulatory changes, information
policy, and methods to improve the classification systems.

106 (DOE/ID-10474-Rev.2) Idaho National Engi-
neering Laboratory (INEL) Environmental Restoration
(ER) Program Baseline Safety Analysis File (BSAF). EG
and G Idaho, Inc., Idaho Falls, ID (United States). Sep 1995.
200p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC07-941D13223. Order Number
DE96002356. Source: OSTI; NTIS; INIS; GPO Dep.

The Baseline Safety Analysis File (BSAF) is a facility
safety reference document for the ldaho National Engineer-
ing Laboratory (INEL) environmental restoration activities.
The BSAF contains information and guidance for safety
analysis documentation required by the U.S. Department of
Energy (DOE) for environmental restoration (ER) activities,
including: Characterization of potentially contaminated sites.
Remedial investigations to identify and remedial actions to
clean up existing and potential releases from inactive waste
sites Decontamination and dismantlement of surplus facili-
ties. The information is INEL-specific and is in the format
required by DOE-EM-STD-3009-94, Preparation Guide for
U.S. Department of Energy Nonreactor Nuclear Facility
Safety Analysis Reports. An author of safety analysis docu-
mentation need only write information concerning that
activity and refer to BSAF for further information or copy
applicable chapters and sections. The information and guid-
ance provided are suitable for: e Nuclear facilities (DOE
Order 5480-23, Nuclear Safety Analysis Reports) with
hazards that meet the Category 3 threshold (DOE-STD-
1027-92, Hazard Categorization and Accident Analysis
Techniques for Compliance with DOE Order 5480.23, Nu-
clear Safety Analysis Reports) e Radiological facilities
(DOE-EM-STD-5502-94, Hazard Baseline Documentation)
Nonnuclear facilities (DOE-EM-STD-5502-94) that are clas-
sified as “low” hazard facilities (DOE Order 5481.1B, Safety
Analysis and Review System). Additionally, the BSAF could
be used as an information source for Health and Safety
Plans and for Safety Analysis Reports (SARs) for nuclear fa-
cilities with hazards equal to or greater than the Category 2
thresholds, or for nonnuclear facilities with “moderate” or
“high” hazard classifications.
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107 (DOE/ID~10511) Validation of the transporta-
tion computer codes HIGHWAY, INTERLINE, RADTRAN
4, and RISKIND. Maheras, S.J.; Pippen, H.K. Science Appli-
cations International Corp., Idaho Falis, ID (United States).
May 1995. 370p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC07-921D13208. Order
Number DE96001332. Source: OSTI; NTIS; INIS; GPO Dep.

The computer codes HIGHWAY, INTERLINE, RADTRAN
4, and RISKIND were used to estimate radiation doses from
the transportation of radioactive material in the Department
of Energy Programmatic Spent Nuclear Fuel Management
and Idaho National Engineering Laboratory Environmental
Restoration and Waste Management Programs Environmen-
tal Impact Statement. HIGHWAY and INTERLINE were used
to estimate transportation routes for truck and rail ship-
ments, respectively. RADTRAN 4 was used to estimate
collective doses from incident-free transportation and the
risk (probability x consequence) from transportation acci-
dents. RISKIND was used to estimate incident-free radiation
doses for maximally exposed individuals and the conse-
quences from reasonably foreseeable transportation
accidents. The purpose of this analysis is to validate the es-
timates made by these computer codes; critiques of the
conceptual models used in RADTRAN 4 are also discussed.
Validation is defined as “the test and evaluation of the com-
pleted software to ensure compliance with software
requirements.” In this analysis, validation means that the dif-
ferences between the estimates generated by these codes
and independent observations are small (i.e., within the ac-
ceptance criterion established for the validation analysis). in
some cases, the independent observations used in the vali-
dation were measurements; in other cases, the independent
observations used in the validation analysis were generated
using hand calculations. The results of the validation analy-
ses performed for HIGHWAY, INTERLINE, RADTRAN 4,
and RISKIND show that the differences between the
estimates generated using the computer codes and inde-
pendent observations were small. Based on the acceptance
criterion established for the validation analyses, the codes
yielded acceptable results; in all cases the estimates met
the requirements for successful validation.

108 (DOE/ID/12584—230) Commercial Environmen-
tal Cleanup — The products and services directory.
Treatment, characterization and extraction/delivery/
materials handling technologies. Rust Geotech, Inc.,
Grand Junction, CO (United States); USDOE Grand Junc-
tion Projects Office, CO (United States). Nov 1995. 1200p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC04-86ID12584. (GJPO-120). Order Num-
ber DE96004909. Source: OSTI; NTIS; INIS; GPO Dep.
This directory is patterned after the telephone Yellow
Pages and is designed as a reference tool to those who may
seek commercial remedies for their environmental cleanup
problems. It offers the user the opportunity to survey 325
environmental cleanup businesses that currently market
their products and services through 1,134 applications of
commercially available technologies. Like the Yellow Pages,
the Directory furnishes the user with points-of-contact to in-
vestigate the capabilities of the listed companies to perform
within acceptable standards, practices, and costs and to
meet a user's specific needs. The three major sections of
the Directory are organized under the broad headings
of Treatment, Characterization, and Extraction/Delivery/
Materials Handling. Within each section, information is
grouped according to the applicable contaminant medium
and companies are listed alphabetically under each medium



heading. Not all vendors in the environmental cleanup busi-
ness are included in this first edition of the Directory. Future
editions will more completely reflect the status of the indus-
try. The database of the commercial cleanup products and
services Directory will be offered on the internet in the future
and will be available on the Homepage www.doe.gjpo.com.

109 (DOE/ID/12735-T35) Projects at the Western
Environmental Technology Office. Quarterly technical
progress report, January 1-March 31, 1995. MSE, Inc,,
Butte, MT (United States). [1995). 27p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC22-88|D12735. Order Number DES95013077. Source:
OSTI; NTIS; GPO Dep.

This quarterly report briefly describes recent progress in
eight projects. The projects are entitled Biomass Remedia-
tion Project; Heavy Metal-Contaminated Soil Project; MHD
Shutdown; Mine Waste Technology Program; Plasma Pro-
jects; Resource Recovery Project; Spray Casting Project;
and Watervliet Arsenal Project.

110 (DOE/ID/13167-T22) Integration/coordination
contractor support to Environmental Restoration Pro-
gram and Program Support Office. Contract status
report, September 1, 1995-September 30, 1995. Jason
Associates Corp., Idaho Falls, ID (United States). 1995.
6p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AM07-92ID13167. Order Number
DE96001019. Source: OSTI; NT1S; GPO Dep.

This status report updates activities on the following
tasks: Environmental restoration task planning; Waste man-
agement task planning; Waste management project support;
CPP stakeholder involvement; EM site specific advisory
board - Idaho National Engineering Laboratory; and, Hyper-
media document. A summary status assessment and
forecast of all tasks is provided and A cost management re-
port is included.

111 (DOE/ID/13220-T5) Magnetically controlled de-
position of metals using gas plasma. Quarterly progress
report, July 1995-September 1995. Idaho Univ., Moscow,
ID (United States). Dept. of Mechanical Engineering. 1995.
8p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract FG07-931D13220. Order Number
DE96002992. Source: OSTI; NTIS; GPO Dep.

The objective of this project is to develop a method of
spraying materials on a substrate in a controlled manner to
eliminate waste inherent in present plating processes. The
process will utilize a standard spray gun with the addition of
magnetic fields to focus and control the plasma.

112 (DOE/MC/27346-5098) Economic evaluation
and market analysis for natural gas utilization. Topical
report. Hackworth, J.H.; Koch, R.W.; Rezaiyan, A.J. K and
M Engineering and Consulting Comp., Washington, DC
(United States). Apr 1995. 170p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC21-
90MC27346. Order Number DES6000631. Source: OSTI;
NTIS; INIS; GPO Dep.

During the past decade, the U.S. has experienced a sur-
plus gas supply. Future prospects are brightening because
of increased estimates of the potential size of undiscovered
gas reserves. At the same time, U.S. oil reserves and pro-
duction have steadily declined, while oil imports have
steadily increased. Reducing volume growth of crude oil im-
ports was a key objective of the Energy Policy Act of 1992.
Natural gas could be an important alternative energy source
to liquid products derived from crude oil to help meet market
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demand. The purpose of this study was to (1) analyze three
energy markets to determine whether greater use could be
made of natural gas or its derivatives and (2) determine
whether those products could be provided on an economi-
cally competitive basis. The following three markets were
targeted for possible increases in gas use: transportation fu-
els, power generation, and cherrical feedstock. Gas-derived
products that could potentially compete in these three mar-
kets were identified, and the economics of the processes for
producing those products were evaluated. The processes
considered covered the range from commercial to those in
early stages of process development. The analysis also
evaluated the use of both high-quality natural gas and
lower-quality gases containing CO. and N levels above
normal pipeline quality standards.

113 (DOE/MC/29109-5173) Road transportable an-
alytical laboratory (RTAL) system. Quarterly report,
August-October 1995. Engineering Computer Optec-
nomics, Inc., Annapolis, MD (United States). Nov 1995.
7p. Sponsored by USDOE, Washington, DC ({United
States). DOE Contract AC21-92MC29109. Order Number
DE96004435. Source: OSTI; NTIS; GPO Dep.

Goal is the development and demonstration of a system
to meet DOE needs for rapid, accurate analysis of a wide
variety of hazardous and radioactive contaminants in soil,
groundwater, and surface waters. The system consists of a
set of individual faboratory modules. This report documents
progress on Phase Il, which is a transition to Maturity Level
5, Full-Scale Demonstration.

114 (DOE/MC/31179-96/C0O618) The GETE ap-
proach to facilitating the commercialization and use of
DOE-developed environmental technologies. Harvey,
T.N. Global Environment and Technology Foundation,
Annandale, VA (United States). 1995. 5p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
FC21-94MC31179. (CONF-9510108-36:  Environmental
technology development through industry partnership, Mor-
gantown, WV (United States), 3-5 Oct 1995). Order Number
DE96003668. Source: OSTI; NTIS; INIS; GPO Dep.

The Global Environmental Technology Enterprise (GETE)
was conceived to develop and implement strategies to facili-
tate the commercialization of innovative, cost-effective
Department of Energy (DOE)-developed environmental
technologies. These strategies are needed to aid DOE's
clean-up mission; to break down barriers to commercializa-
tion; and to build partnerships between the federal
government and private industry in order to facilitate the
development and use of innovative environmental technolo-

gies.

115 (DOE/MC/31388—-96/C0O624) Environmental
management technology demonstration and commer-
cialization. Daly, D.J. (and others); Erickson, T.A,;
Groenewold, G.H. North Dakota Univ., Grand Forks, ND
(United States). Energy and Environmental Research Cen-
ter. 1995. 5p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract FC21-94MC31388. (CONF-
9510108-29: Environmental technology development
through industry partnership, Morgantown, WV (United
States), 3-5 Oct 1995). Order Number DES6003683.
Source: OSTI; NTIS; INIS; GPO Dep.

The Energy & Environmental Research Center (EERC), a
contract-supported organization focused on technology re-
sear~%, development, demonstration, and commercialization
(RDD&C), is entering its second year of a Cooperative
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Agreement with the U.S. Department of Energy (DOE) Mor-
gantown Energy Technology Center (METC) to facilitate the
development, demonstration, and commercialization of inno-
vative environmental management (EM) technologies in
support of the activities of DOE's Office of Environmental
Science and Technology (EM-50} under DOE's EM Pro-
gram. This paper reviews the concept and approach of the
program under the METC-EERC EM Cooperative Agree-
ment and profiles the role the program is playing in the
commercialization of five EM technologies.

116 (DOE/MC/32112-96/C0632) Electrodialysis-ion
exchange for the separation of dissolved salts. Baroch,
CJ.; Grant, P.J. Wastren, Inc., Idaho Falls, ID (United
States). 1995. 11p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AR21-95MC32112. (CONF-
9510108-31: Environmental technology development
through industry partnership, Morgantown, WV (United
States), 3-5 Oct 1995). Order Number DE96003688.
Source: OSTI; NTIS; INIS; GPO Dep.

The Department of Energy generates and stores a signifi-
cant quantity of low level, high level, and mixed wastes. As
some of the DOE facilities are decontaminated and decom-
missioned, additional and possibly different forms of wastes
will be generated. A significant portion of these wastes are
aqueous streams containing acids, bases, and salts, or are
wet solids containing inorganic salts. Some of these wastes
are quite dilute solutions, whereas others contain large
quantities of nitrates either in the form of dissolved salts or
acids. Many of the wastes are also contaminated with heavy
metals, radioactive products, or organics. Some of these
wastes are in storage because a satisfactory treatment and
disposal processes have not been developed. This report
describes the process of electrodialysis-ion exchange (EDIX)
for treating aqueous wastes streams consisting of nitrates,
sodium, organics, heavy metals, and radioactive species.

117 (DOE/OR-01-1347/V4) Oak Ridge Reservation
Federal Facility Agreement. Quarterly report for the En-
vironmental Restoration Program. Volume 4, July
1995-September 1995. Oak Ridge National Lab., TN
(United States). Oct 1995. 48p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
840R21400. Order Number DE96001774. Source: OSTI;
NTIS; INIS; GPO Dep.

This quarterly progress report satisfies requirements for
the Environmental Restoration (ER) Program that are speci-
fied in the Oak Ridge Reservation Federal Facility
Agreement (FFA) established between the U.S. Department
of Energy (DOE), the U.S. Environmental Protection Agency
(EPA), and the Tennessee Department of Environment and
Conservation (TDEC). The reporting period covered herein
is July through September 1995 (fourth quarter of FY 1995).
Sections 1.1 and 1.2 provide respectively the milestones
scheduled for compietion during the reporting period and a
list of documents that have been proposed for transmittal
during the following quarter but have not been approved as
FY 1995 commitments.

118 (DOE/OR-01-1393/V3&D1) Remedial investiga-
tion/feasibility study for the Clinch River/Poplar Creek
operable unit. Volume 3. Appendix E. Oak Ridge National
Lab., TN {(United States). Sep 1995. 437p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO05-840R21400. (ORNL/ER-315/V3&D1). Order Number
DE96010203. Source: OSTI; NTIS; INIS; GPO Dep.
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This document contains Appendix E: Toxicity Information
and Uncertainty Analysis, description of methods, from the
combined Remedial Investigation/Feasibility Study Report
for the Clinch River/Poplar Crack (CR/PC) Operable Unit
(OU). The CR/PC OU is located in Anderson and Roane
Counties, Tennessee and consists of the Clinch River and
several of its embayments in Melton Hill and Watts Bar
Reservoirs. These waters have received hazardous sub-
stances released over a period of 50 years from the US
Department of Energy’s Oak Ridge Reservation (ORR), a
National Priority List site established under the Comprehen-
sive Environmental Response, Compensation, and Liability
Act. A remedial investigation has been conducted to deter-
mine the current nature and extent of any contamination and
to assess the resulting risk to human health and the envi-
ronment. The feasibility study evaluates remedial action
alternatives to identify any that are feasible for implementa-
tion and that would effectively reduce risk. Historical studies
had indicated that current problems would likely include
¥7Cs in sediment of the Clinch River, mercury in sediment
and fish of Poplar Creek and PCBs and pesticides in fish
from throughout the OU. Peak releases of mercury and
Y¥7Cs occurred over 35 years ago, and current releases are
low. Past releases of PCBs from the ORR are poorly quanti-
fied, and current releases are difficult to quantify because
levels are so low. The site characterization focused on
contaminants in surface water, sediment, and biota. Con-
taminants in surface water were all found to be below
Ambient Water Quality Criteria. Other findings included the
following: elevated metals including cesium 137 and mer-
cury in McCoy Branch sediments; PCBs and chlordane
elevated in several fish species, presenting the only major
human health risk, significant ecological risks in Poplar
Creek but not in the Clinch River.

119 (DOE/OR-01-1407-D1) Preliminary assessment
of the ecological risks to wide-ranging wildlife species
on the Oak Ridge Reservation. Sample, B.E.; Baron, L.A.;
Jackson, B.L. Oak Ridge National Lab., TN (United States).
Aug 1995. 300p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-840R21400. Order
Number DE95017552. Source: OSTI; NTIS; INIS; GPO Dep.

Historically, ecological risk assessment at CERCLA sites
[such as the Oak Ridge Reservation (ORR)], has focused
on species that may be definitively associated with a con-
taminated area or source operable unit. Consequently the
species that are generally considered are those with home
ranges small enough such that multiple individuals or a dis-
tinct population can be expected to reside within the
boundaries of the contaminated site. This approach is ade-
quate for sites with single, discrete areas of contamination
that only provide habitat for species with limited require-
ments. This approach is not adequate however for large
sites with multiple, spatially separated contaminated areas
that provide habitat for wide-ranging wildlife species. Be-
cause wide-ranging wildlife species may travel between and
use multiple contaminated sites they may be exposed to and
be at risk from contaminants from multiple locations. Use of
a particular contaminated site by wide-ranging species will
be dependent upon the amount of suitable habitat available
at that site. Therefore to adequately evaluate risks to wide-
ranging species at the ORR-wide scale, the use of multiple
contaminated sites must be weighted by the amount of suit-
able habitat on OUs. This reservation-wide ecological risk



assessment is intended to identify which endpoints are sig-
nificantly at risk; which contaminants are responsible for this
risk; and which OUs significantly contribute to risk.

120 (DOE/OR-01-1441/V2) Oak Ridge Reservation
Federal Facility Agreement: Quarterly report for
the Environmental Restoration Program. Volume 2,
January-March 1996. Department of Energy, Oak Ridge,
TN (United States). Oak Ridge Operations Office. Apr 1996.
66p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE96009976. Source: OSTI; NTIS; GPO Dep.

This report provides information about ER Program activi-
ties conducted on the Oak Ridge Reservation under the
Federal Facility Agreement (FFA). Specifically, it includes in-
formation on milestones scheduled for completion during the
reporting period as well as scheduled for completion during
the next reporting period {quarter), accomplishments of the
ER Program, concerns related to program work, and sched-
uled activities for the next quarter. It also provides a listing
of the identity and assigned tasks of contractors performing
ER Program work under the FFA.

121 (DOE/OR-01-1445-D1) US Department of En-
ergy Oak Ridge Operations Environmental Management
Public Involvement Plan for the Oak Ridge Reservation.
Oak Ridge National Lab., TN (United States); Science Appli-
cations International Corp., Oak Ridge, TN (United States).
Mar 1996. 36p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-840R21400. Order
Number DES6008331. Source: OSTI; NTIS; INIS; GPO Dep.

This document was prepared in accordance with CERCLA
requirements for writing community relations plans. It in-
cludes information on how the DOE Oak Ridge Operations
Office prepares and executes Environmental Management
Community relations activities. It is divided into three sec-
tions: the public involvement plan, public involvement in
Oak Ridge, and public involvement in 1995. Four appen-
dices are also included: environmental management in Oak
Ridge; community and regional overview; key laws, agree-
ments, and policy; and principal contacts.

122 (DOE/OSTI-3411/1) The Office of Environmen-
tal Management technical reports: A bibliography.
USDOE Office of Scientific and Technical Information
(OSTI), Oak Ridge, TN (United States). Jan 1996. 1044p.
Sponsored by USDOE, Washington, DC (United States). Or-
der Number DE96001666. Source: OSTI; NTIS; INIS; GPO
Dep.

The Office of Environmental Management's (EM) techni-
cal reports bibliography is an annual publication that
contains information on scientific and technical reports spon-
sored by the Office of Environmental Management added to
the Energy Science and Technology Database from July 1,
1994 through June 30, 1995. This information is divided into
the following categories: Focus Areas, Cross-Cutting Pro-
grams, and Support Programs. In addition, a category for
general information is included. EM's Office of Science and
Technology sponsors this bibliography.

123 (DOE/RL~91-45-Rev.3) Hanford Site Risk As-
sessment Methodology. Revision 3. Bechtel National,
inc., Richland, WA (United States). May 1995. 150p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE95017531.
Source: OSTI; NTIS; INIS; GPO Dep.
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This methodology has been developed to prepare human
health and ecological evaluations of risk as part of the Com-
prehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) remedial investigations (RI)
and the Resource conservation and Recovery Act of 1976
(RCRA) facility investigations (FI) performed at the Hanford
Site pursuant to the hanford Federal Facility Agreement and
Consent Order (Ecology et al. 1994), referred to as the Tri-
Party Agreement. Development of the methodology has
been undertaken so that Hanford Site risk assessments are
consistent with current regulations and guidance, while pro-
viding direction on flexible, ambiguous, or undefined aspects
of the guidance. The methodology identifies site-specific risk
assessment considerations and integrates them with ap-
proaches for evaluating human and ecological risk that can
be factored into the risk assessment program supporting the
Hanford Site cleanup mission. Consequently, the methodol-
ogy will enhance the preparation and review of individual
risk assessments at the Hanford Site.

124 (DOE/RL-93-33) Focused feasibility study of
engineered barriers for waste management units in the
200 areas. Bechtel Hanford, Inc., Richland, WA (United
States). May 1996. 245p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-93RL12367.
Order Number DE96013560. Source: OSTI; NTIS; INIS;
GPO Dep.

The U.S. Department of Energy {DOE) at the Hanford Site
in Washington State is organized into numerically desig-
nated operational areas consisting of the 100, 200, 300, 400,
600, and 1100 Areas. In November 1989, the U.S. Environ-
mental Protection Agency (EPA) included the 200 Areas (as
well as the 100, 300, and 1,100 Areas) of the Hanford Site
on the National Priorities List (NPL) under the Comprehen-
sive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA). Inclusion on the NPL initiates the re-
medial investigation (RI) and feasibility study (FS) process to
characterize the nature and extent of contamination, assess
risks to human health and the environment, and select re-
medial actions. The Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) was developed and
signed by representatives from the EPA, Washington State
Department of Ecology (Ecology), and DOE in May 1989 to
provide a framework to implement and integrate cleanup ac-
tivities. The scope of the agreement covers CERCLA
past-practice, Resource Conservation and Recovery Act of
1976 (RCRA) past-practice, and RCRA treatment, storage,
and disposal (TSD) activities on the Hanford Site. The 1991
revision to the Tri-Party Agreement required that an aggre-
gate area approach be implemented in the 200 Areas based
on the Hanford Site Past-Practice Strategy (HPPS) and es-
tablished a milestone (M-27-00) to complete 10 Aggregate
Area Management Study (AAMS) Reports in 1992.

125 (DOE/RL—-93-66) Hanford Remedial Action En-
vironmental Impact Statement, Richland, Washington.
Implementation Plan. USDOE Richland Operations Office,
WA (United States). Jun 1995. 167p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DE95014919. Source: OSTI; NTIS; INIS; GPO Dep.

This implementation plan was prepared in compliance in
compliance with 10 CFR 1021. It includes the following sec-
tions: introduction; purpose and need for departmental
action; scope, content, and alternatives for the HRA EIS;
public participation process; schedule for preparation of the
HRA EIS; anticipated environmental reviews and consulta-
tions; and contractor disclosure statement. The following
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appendices are also included: notice of intent, federal regis-
ter notice for extension of public scoping period, proposed
annotated outline for the draft HRA EIS, summary of final re-
port for the Hanford Future Site Uses Working Group, and
summary of comments and responses from the public scop-
ing process.

126 (DOE/RL-93-69-Rev.2) Tri-party agreement
databases, access mechanism and procedures. Revi-
sion 2. Brulotte, P.J. Westinghouse Hanford Co., Richland,
WA (United States). Jan 1996. 40p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
87RL10930. Order Number DE96005134. Source: OSTI;
NTIS; INIS; GPO Dep.

This document contains the information required for the
Washington State Department of Ecology (Ecology) and the
U.S. Environmental Protection Agency (EPA) to access
databases related to the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement). it identifies the
procedure required to obtain access to the Hanford Site
computer networks and the Tri-Party Agreement related
databases. It addresses security requirements, access
methods, database availability dates, database access pro-
cedures, and the minimum computer hardware and software
configurations required to operate within the Hanford Site
networks. This document supersedes any previous agree-
ments including the Administrative Agreement to Provide
Computer Access to U.S. Environmental Protection Agency
(EPA) and the Administrative Agreement to Provide Com-
puter Access to Washington State Department of Ecology
(Ecology), agreements that were signed by the U.S. Depart-
ment of Energy (DOE), Richland Operations Office (RL) in
June 1990, Access approval to EPA and Ecology is ex-
tended by RL to include all Tri-Party Agreement relevant
databases named in this document via the documented ac-
cess method and date. Access to databases and systems
not listed in this document will be granted as determined
necessary and negotiated among Ecology, EPA, and RL
through the Tri-Party Agreement Project Managers. The Tri-
Party Agreement Project Managers are the primary points of
contact for all activities to be carried out under the Tri-Party
Agreement. Action Plan. Access to the Tri-Party Agreement
related databases and systems does not provide or imply
any ownership on behalf of Ecology or EPA whether public
or private of either the database or the system. Access to
identified systems and databases does not include access
to network/system administrative control information, net-
work maps, etc.

127 (DOE/RL-94-61-Vol.1) 100 Area source opera-
ble unit focused feasibility study. Volume 1. USDOE
Richland Operations Office, WA (United States). Jun 1995.
896p. Sponsored by USDOE, Washington, DC {United
States). DOE Contract AC06-93RL12367. Order Number
DES5014150. Source: OSTI; NTIS; INIS; GPO Dep.

The 100 Area is one of four Hanford areas placed on the
National Priority List of waste sites in 1989 under CERCLA
authority. Purpose of this focused feasibility study (FFS) is
to provide decision makers sufficient information to select
interim remedial alternatives for IRM (interim remedial mea-
sures) candidate waste sites within the 100 Areas. Scope
covers high-priority source waste sites (sites at which there
was direct disposal of wastes or a direct release of
hazardous substances). This FFS contains three major com-
ponents; the first major component, Sections 1.0-7.0 and
Appendices A, B, and C, is the Process Document, which
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describes the Remedial Alternatives developed for remedia-
tion of the 100 Area source waste sites, evaluates these
alternatives against CERCLA and other environmental crite-
ria, and compares the alternatives against each other. The
Process Document addresses 10 logical groupings of indi-
vidual waste sites. It evaluates remedial alternatives for
each waste site group assuming their groundwater should
be protected as a potential drinking water source and the
remediated areas will be used for recreational or other occa-
sional use. A second major component of this report, the
Sensitivity Analysis (Appendix D), evaluates how the analy-
sis might change for different exposure scenarios. The third
major component comprises the operableunit specific FFSs
prepared for the 100-HR-1, 100-BC-1, and 100-DR-1 Opera-
ble Units (Appendices E, F, and G).

128 (DOE/RL-94-69) Strategic plan for Hanford site
information management. USDOE Richland Operations
Office, WA (United States). Sep 1994. 25p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-87RL10930. Order Number DE96006358. Source:
OSTI; NTIS; INIS; GPO Dep.

The Hanford Site missions are to clean up the Site, to
provide scientific knowledge and technology to meet global
needs, and to partner in the economic diversification of the
region. To achieve these long-term missions and increase
confidence in the quality of the Site’s decision making pro-
cess, a dramatically different information management
culture is required, consistent with US Department of En-
ergy (DOE) mandates on increased safety, productivity, and
openness at its sites. This plan presents a vision and six
strategies that will move the Site toward an information
management culture that will support the Site missions and
address the mandates of DOE.

129 (DOE/RL-94-96-Rev.1) Hanford Site Pollution
Prevention Plan progress report, 1994. Revision 1. West-
inghouse Hanford Co., Richland, WA (United States). Sep
1995. 150p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96001068. Source: OSTI; NTIS; INIS; GPO Dep.

This report tracks progress made during 1994 against the
goals stated in DOE/RL-92-62, Executive Summary, Han-
ford Site Pollution Prevention Plan. The Executive Summary
of the plan was submitted to the Washington State Depart-
ment of Ecology (Ecology) in September 1992. The plan,
Executive Summary, and the progress reports are elements
of a pollution prevention planning program that is required
by WAC 173-307, “Plans,” for all hazardous substance
users and/or all hazardous waste generators regulated by
Ecology. These regulations implement RCW 70.95C, “Waste
Reduction,” an act relating to hazardous waste reduction.
The act encourages voluntary efforts to redesign industrial
processes to help reduce or eliminate hazardous sub-
stances and hazardous waste byproducts, and to maximizé
the in-process reuse or reclamation of valuable spent mate-
rial. The Hanford Site is voluntarily complying with this state
regulatory-mandated program. All treatment, storage, or dis-
posal (TSD) facilities are exempt from participating; the
Hanford Site is classified as a TSD.

130 (DOE/RL-94-140) Close-out report Fitzner-
Eberhardt Arid Lands Ecology Reserve remedial action,
Hanford, Washington. Bechtel Hanford, Inc., Richland, WA
(United States). Apr 1996. 16p. Sponsored by USDOE,



Washington, DC (United States). DOE Contract ACO6-
93RL12367. Order Number DE96013574. Source: OSTI;
NTIS; INIS; GPO Dep.

The Fitzner-Eberhardt Arid Lands Ecology (ALE) Reserve
consists of 312 km? (120 mi®) of shrub-steppe land on the
western edge of the Hanford Site. It is located south of
Highway 240 and east of the point where the Yakima River
borders the site. The land was set aside as a natural re-
search area in 1967 by the Atomic Energy Commission.
Historically tribal land, the area was homesteaded by pio-
neers before it was taken by the federal government in 1943
as a security buffer to protect the Hanford Site defense pro-
duction facilities. One antiaircraft artillery battery (latter
converted to a Nike missile site) was located on this land,;
plutonium production plants or storage facilities were never
built there, A more complete account can be found in the
Preliminary Assessment Screening (PAS) Report for the
Arid Lands Ecology Reserve, Hanford. With the recent
change in mission at the Hanford Site from plutonium pro-
duction to environmental cleanup, much attention has been
given to releasing clean tracts of land for other uses. The
ALE Reserve is one such tract of land. The existing areas of
contamination in the ALE Reserve were considered to be
small. In March 1993, the U.S. Department of Energy
(DOE), the Environmental Protection Agency (EPA), and the
Washington State Department of Ecology (Ecology) signed
and Agreement in Principle in which they agreed to expedite
cleanup of the ALE Reserve. Cleanup activities and a draft
close-out report were to be completed by October 1994. Ad-
ditionally, DOE proposed to mitigate hazards that may pose
a physical threat to wildlife or humans.

131 (DOE/RL-95-17-Vol.1-Pt.1) Hanford Site annual
dangerous waste report: Volume 1, Part 1, Generator
dangerous waste report, dangerous waste. USDOE Rich-
land Operations Office, WA (United States). 1994.
457p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95012346. Source: OSTI; NTIS; INIS; GPO Dep.

This report contains information on hazardous wastes at
the Hanford Site. Information consists of shipment date,
physical state, chemical nature, waste description, waste
number, weight, and waste designation.

132 (DOE/RL-95-17-Vol.1-Pt.2) Hanford Site annual
dangerous waste report: Volume 1, Part 2, Generator
dangerous waste report, dangerous waste. USDOE Rich-
land Operations Office, WA (United States). 1994.
495p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95012347. Source: OSTI; NTIS; INIS; GPO Dep.

This report contains information on hazardous materials at
the Hanford Site. Information consists of shipment date,
physical state, chemical nature, waste description, waste
number, weight, and waste designation.

133 (DOE/RL-95-24-Rev.1) Mitigation action plan
for the environmental restoration disposal facility. Bech-
tel Hanford, Inc., Richland, WA (United States). Jan 1996.
17p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96008047. Source: OSTI; NTIS; INIS; GPO Dep.

This Mitigation Action Plan describes the mitigation ac-
tions for the Environmental Restoration Disposal Facility
(ERDF). “Mitigation” is defined in the Council on Environ-
mental Quality (CEQ) regulations implementing the National
Environmental Policy Act (NEPA) in the Code of Federal
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Regulations (CFR) Section 1508.20, Part 40, as including
one or more of the following actions: (1) Avoiding the impact
by not taking a certain action or parts of an action, (2) Mini-

mizing impacts by limiting the degree or magnitude of the
action and its implementation, (3) Rectifying the impact by
repairing, rehabilitating, or restoring the affected environ-
ment, (4) Reducing or eliminating the impact over time by
preservation and maintenance operations during the life of
the action, and (5) Compensating for the impact by replac-
ing or providing substitute resources or environments. This
Mitigation Action Plan addresses potential impacts to human
health and safety and the environment, as identified in the
ERDF Record of Decision (ROD), and includes potential im-
pacts to worker safety, air and water quality, noise, and
biological and cultural resources because of the construction
and operation of the ERDF. Mitigation measures will be
planned and executed throughout the operational life of the
ERDF. Certain mitigation measures can only be determined
as operations are initiated, because there are still uncertain-
ties regarding how the facility will be administered and
operated. The evaluation of potential mitigation options af-
fecting natural resources will be coordinated with the natural
resources Trustees. This Mitigation Action Plan discusses
the bounding requirements with which the facility must com-
ply, regardless of operational circumstances.

134 (DOE/RL-95-43) Needs assessment activity
report: April 1995. USDOE Assistant Secretary for Environ-
mental Management, Washington, DC (United States). Apr
1995. 28p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96000683. Source: OSTI; NTIS; INIS; GPO Dep.

As part of a US Department of Energy Headquarters task
(DOE-HQ), the Packaging Operations and Development
Group within Westinghouse Hanford Company (WHC) has
assessed the packaging néeds of many DOE sites. These
assessments have involved site visits and meetings with
personnel involved with transportation and packaging of
hazardous materials. By March 1995, 20 DOE facilities had
been visited. As a result, these sites been informed of some
of the packaging activities that DOE has sponsored and is
sponsoring, have been apprised of the affects of upcoming
changes to transportation regulations, have discussed their
short-term packaging needs, and have shared unique pack-
aging they have developed which may be of use to other
DOE facilities. Program successes include discovery of a
need for a reusable Type A liquid sample packaging and its
development within another DOE task, establishing commu-
nications pathways between DOE sites that have similar
transportation and packaging needs, and starting to estab-
lish a centralized packaging clearinghouse that will
coordinate DOE Complex needs and improve the cost-
effectiveness of transportation and packaging activities.

135 (DOE/RL-95-49) Radionuclide air emissions
report for the Hanford site, Calendar year 1994. Gleckler,
B.P. (Westinghouse Hanford Co., Richland, WA (United
States)); Diediker, L.P.; Jeite, S.J.; Rhoads, K.; Soldat, S.K.
Westinghouse Hanford Co., Richland, WA (United States).
Jun 1995. 139p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE95016483. Source: OSTI; NTIS; INIS; GPO Dep.

This report documents radionuclide air emissions from the
Hanford Site in 1994, and the resulting effective dose equiv-
alent to the maximally exposed member of the public,
referred to as the “MEL.” The report has been prepared and
will be submitted in accordance with reporting requirements
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in the Code of Federal Regulations, title 40, Protection of
the Environment, Part 61, “National Emissions Standards for
Hazardous Air Pollutants,” Subpart H, “National Emission
Standards for Emissions of Radionuclides Other than Radon
from Department of Energy Facilities.”

136 (DOE/RL-95-53) Nonradioactive air emissions
notice of construction for the Environmental Analytical
Laboratory. Bechtel National, Inc., Richland, WA (United
States). May 1995. 25p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-93RL12367.
Order Number DE95017511. Source: OSTI; NTIS; INIS;
GPO Dep.

This document presents emissions from the Environmen-
tal Analytical Laboratory (EAL). The facility was originally
designed and built by Westinghouse Hanford Company to
perform radiological and nonradiological screening and soils
analysis on a quick turnaround basis in support of the Com-
prehensive Environmental Response, Compensation, and
Liability, Act of 1980 (CERCLA) operable units. The facility
would like to broaden its analytical capabilities by providing
both radiological and nonradiological screening and sample
analysis for Resource Conservation and Recovery Act of 19
76 (RCRA) inactive treatment storage, and disposal (TSD)
units contained within the CERCLA operable units. The EAL
will be conducting both soil and water analysis. Air emissions
will be generated from the laboratory standards (analytes
and reagents) used for calibration. The EAL will be consid-
ered a toxic air pollution emission unit. The air emissions
from the EAL are based on the chemical quantities pro-
cessed annually. Quantities of standards and reagents used
during analysis were obtained from the laboratory inventory
list. The EAL inventory is listed in Table 1 of this document.
Each sample will be prepared, screened, labeled, and con-
trolled in the field prior to acceptance into the EAL. The
samples are then transferred to MO-425 and MO-426 (trail-
ers) that are designated for that particular type of analysis.

137 (DOE/RL—-95-56-Rev.2} 100-BC-1 Excavation
Demonstration Project Plan. Revision 2. Bechtel National,
Inc., Richland, WA (United States). Sep 1995. 150p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE95017499.
Source: OSTI; NTIS; INIS; GPO Dep.

The US Environmental Protection Agency (EPA) and the
Washington State Department of Ecology (Ecology) have re-
quested that the US Department of Energy (DOE), through
the Environmental Restoration Contractor (ERC), perform
removal actions at waste sites within the 100-BC-1 Opera-
ble Unit (OU) at the Hanford Site. To accelerate removal
actions, the EPA (lead regulatory agency), Ecology (support
regulatory agency), and DOE (responsible agency) have
chosen an expedited response action (ERA) pathway for
these removal actions. These removal actions will be non-
time critical, and will follow the applicable sections of 40
CFR 300 Subpart E, and the Comprehensive Environmental
Response, Compensation, and Recovery Act of 1980 (CER-
CLA). The Resource Conservation and Recovery Act of
1976 and the Washington State Model Toxics Control Act
Cleanup Regulations (MTCA) are key sources of applicable
or relevant and appropriate requirements (ARAR) for the re-
moval actions. Section 7.0 of this plan details the ARARS.
This document provides information and guidance on the
strategy planned to carry out the removal actions and meet
all the project objectives. This document provides the objec-
tives, site selection, subsystems, and phasing (Sections 2.0
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through 5.0) of the project. Section 6.0 ties together the pre-
vious sections and details the strategy and data needs
required to meet the project objectives while performing the
removal actions. This strategy is applicable to all sites that
will be addressed by this removal action project.

138 (DOE/RL—-95-75) Pollution Prevention Suc-
cesses Database (P2SDb) user guide. Westinghouse
Hanford Co., Richland, WA (United States); ICF Kaiser Han-
ford Co., Richland, WA (United States). Jul 1995.
47p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96001822. Source: OSTI; NTIS; INIS; GPO Dep.

When Pollution Prevention Opportunity Assessments
(P20As) were launched at the Hanford Site during the sum-
mer of 1994, the first comment received from those using
them expressed the desire for a method to report assess-
ments electronically. As a temporary measure, macros were
developed for use on word processing systems, but a more
formal database was obviously needed. Additionally, in-
creased DOE and Washington state reporting requirements
for pollution prevention suggested that a database system
would streamline the reporting process. The Pollution Pre-
vention Group of Westinghouse Hanford Company (WHC)
contracted with the Data Automation Engineering Depart-
ment from ICF Kaiser Hanford Company (ICFKH) to develop
the system. The scope was to develop a database that will
track P20As conducted by the facilities and contractors at
the Hanford Site. It will also track pollution prevention ac-
complishments that are not the result of P20As and
document a portion of the Process Waste Assessments con-
ducted in the past. To accommodate the above criteria, yet
complete the system in a timely manner, the Pollution Pre-
vention Successes Database (P2SDb) is being implemented
in three phases. The first phase will automate the work-
sheets to provide both input and output of the data
associated with the worksheets. The second phase will au-
tomate standard summary reports and ad hoc reports. The
third phase will provide automated searching of the data-
base to facilitate the sharing of pollution prevention
experiences among various users. This Users Guide ad-
dresses only the Phase 1 system.

139 (DOE/RL—95-82) Inventory of miscellaneous
streams. Lueck, K.J. Westinghouse Hanford Co., Richland,
WA (United States). Sep 1995. 100p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO06-87RL10930. Order Number DE96001634. Source:
OSTI; NTIS; INIS; GPO Dep.

On December 23, 1991, the US Department of Energy,
Richland Operations Office (RL) and the Washington State
Department of Ecology (Ecology) agreed to adhere to the
provisions of the Department of Ecology Consent Order.
The Consent Order lists the regulatory milestones for liquid
effluent streams at the Hanford Site to comply with the per-
mitting requirements of Washington Administrative Code.
The RL provided the US Congress a Plan and Schedule to
discontinue disposal of contaminated liquid effluent into the
soil column on the Hanford Site. The plan and schedule
document contained a strategy for the implementation of
alternative treatment and disposal systems. This strategy in-
cluded prioritizing the streams into two phases. The Phase 1
streams were considered to be higher priority than the Phase
2 streams. The actions recommended for the Phase 1 and 2
streams in the two reports were incorporated in the Hanford
Federal Facility Agreement and Consent Order. Miscella-
neous Streams are those liquid effluents streams identified



within the Consent Order that are discharged to the ground
but are not categorized as Phase 1 or Phase 2 Streams.
This document consists of an inventory of the liquid effluent
streams being discharged into the Hanford soil column.

140 (DOE/RL-95-84) 1994 Annual report on waste
generation and waste minimization progress as re-
quired by DOE Order 5400.1, Hanford Site. USDOE
Richland Operations Office, WA (United States). Sep 1995.
86p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96001813. Source: OSTI; NTIS; INIS; GPO Dep.

Many Waste Minimization/Pollution Prevention successes
at the Hanford Site occur every day without formal recogni-
tion. A few of the successful projects are: T-Plant helps
facilities reuse equipment by offering decontamination ser-
vices for items such as gas cylinders, trucks, and railcars,
thus saving disposal and equipment replacement costs.
Custodial Services reviewed its use of 168 hazardous clean-
ing products, and, through a variety of measures, replaced
them with 38 safer substitutes, one for each task. Scrap
steel contaminated with low level radioactivity from the in-
terim stabilization of 107-K and 107-C was decontaminated
and spld to a vendor for recycling. Site-wide programs in-

clude the following: the Pollution Prevention Opportunity
Assessment (P20A) program at the Hanford site was
launched during 1994, including a training class, a guidance
document, technical assistance, and goals; control over haz-
ardous materials purchased was achieved by reviewing all
purchase requisitions of a chemical nature; the Office Sup-
ply Reuse Program was established to redeploy unused or
unwanted office supply items. In 1994, pollution prevention
activities reduced approximately 274,000 kilograms of haz-
ardous waste, 2,100 cubic meters of radioactive and mixed
waste, 14,500,000 kilograms of sanitary waste, and 215,000
cubic meters off liquid waste and waste water. Pollution Pre-
vention activities also saved almost $4.2 million in disposal,
product, and fabor costs. Overall waste generation in-
creased in 1994 due to increased work and activity typical
for a site with an environmental restoration mission. How-
ever, without any Waste Minimization/Poliution Prevention
activities, solid radioactive waste generation at Hanford
would have been 25% higher, solid hazardous waste gener-
ation would have been 30% higher, and solid sanitary waste
generation would have been 60% higher.

141 (DOE/RL-95-94) Needs assessment activity
report: Fiscal year 1995. Westinghouse Hanford Co., Rich-
land, WA (United States). Sep 1995. 17p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE96001633. Source:
OSTI; NTIS; INIS; GPO Dep.

The Needs Assessment program has assessed the pack-
aging requirements of many U.S. Department of Energy
(DOE) sites. These assessments have involved site visits
and meetings with personnel involved with transportation
and packaging of hazardous materials. By September 1995,
24 DOE facilities had been visited, with 14 site visits occur-
ring in fiscal year 1995. As a result, these sites have been
informed of some of the packaging activities that DOE has
sponsored and is sponsoring, have been apprised of the af-
fects of upcoming changes to transportation regulations,
have discussed their near-term packaging needs, and have
shared unique packaging they have developed, which may
be of use to other DOE facilities. Program successes in-
clude discovery of a need for a reusable Type A liquid
sample packaging and its development within another DOE
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task and establishing communications pathways between
DOE sites that have similar transportation and packaging
needs. This report recommends that the Needs Assessment
activity continue to pursue the strategy of visiting DOE sites
to meet with their transportation and packaging personnel.
These visits will ensure that DOE needs are met, communi-
cations pathways between DOE sites are established and
cultivated, and redundant packaging development is identi-
fied. The site visits should be expanded to include meetings
with the long-range and strategic planners at each site, and
at the DOE-Headquarters level, to ensure that all future
transportation and packaging needs are identified early
enough to allow adequate transportation assessment and
packaging development. This activity could become a per-
manent conduit for information and will ensure that all future
DOE transportation and packaging needs are satisfied in a
cost-effective, timely, and efficient manner.

142 (DOE/RL-95-103) Hanford site guide for
preparing and maintaining generator group poliution
prevention program documentation. Westinghouse Han-
ford Co., Richland, WA (United States). Dec 1995.
40p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number

DE96005133. Source: OSTI; NTIS; INIS; GPO Dep.

This manual provides the necessary guidance to contrac-
tor generator groups for developing and maintaining
documentation of their pollution prevention (P2) program
activities. Preparation of program documentation will
demonstrate compliance with contractor and U.S. Depart-
ment of Energy (DOE) requirements, as well as state and
federal regulations. Contractor waste generator groups are
no longer required to prepare and update facility waste mini-
mization plans. Developing and maintaining program
documentation replace this requirement.

143 (DOE/RL-96-09-Rev.1) Richland Environmental
Restoration Project management action process docu-
ment. USDOE Richland Operations Office, WA (United
States). Apr 1996. 200p. Sponsored by USDOE, Washing-
ton, DC (United States). Order Number DE96013567.
Source: OSTI; NTIS; INIS; GPO Dep.

A critical mission of the U.S. Department of Energy (DOE)
is the planning, implementation, and completion of environ-
mental restoration programs at DOE facilities. An integral
part of this mission involves the safe and cost-effective envi-
ronmental restoration of the Hanford Site. For over 40 years
the Hanford Site supported United States national defense
programs, largely through the production of nuclear materi-
als. One legacy of historical Hanford Site operations is a
significant waste inventory of radioactive and/or regulated
chemical materials. Releases of these materials have, in
some cases, contaminated the Hanford Site environment.
The DOE Richland Operations Office (RL) is responsible for
protecting human health and the environment from potential
Hanford Site environmental hazards by identifying, assess-
ing, and mitigating risks posed by contaminated sites.

144 (DOE/RL-96-16-c-Vol.1) Data for the screening
assessment. Volume 1: Text, Columbia River Compre-
hensive Impact Assessment. Miley, T.B.; O'Neil, T.K;
Gilbert, R.O.; Klevgard, L.A; Walters, T.B. Pacific Northwest
National Lab., Richland, WA (United States). Jun 1996.
60p. Sponsored by USDOE, Washington, DC (United
States);Environmental Protection Agency, Washington, DC
(United States);Washington State Government, Olympia,
WA (United States). DOE Contract AC06-76RL01830.
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(PNNL-11208-Vol.1). Order Number DE96012244. Source:
OSTI; NTIS; INIS; GPO Dep.

The Columbia River is a critical resource for residents of
the Pacific Northwest. This resource drew the Manhattan
Project’s planners to the site now called Hanford to produce
nuclear weapon materials. Production of those materials has
left behind a legacy of chemical and radioactive contamina-
tion and materials that have, are, and will continue to pose a
threat to the Columbia river for the foreseeable future. To
evaluate the impact to the river from this Hanford-derived
contamination, the US Department of Energy, US Environ-
mental Protection Agency, and State of Washington
Department of Ecology (the Tri-Party agencies) initiated a
study referred to as the Columbia River Comprehensive Im-
pact Assessment (CRCIA). To address concerns about the
scope and direction of CRCIA as well as enhance regulator,
stakeholder, tribal, and public involvement, the CRCIA Man-
agement Team was formed in August 1995. A major CRCIA
Team decision was to organize CRCIA into phases, with
additional phases to be identified as warranted after comple-
tion of the initial phase. The initial phase is comprised of two
parts: (1) a screening assessment to evaluate the current
impact to the river resulting from Hanford-derived contami-
nation and (2) identification of requirements considered
necessary by the CRCIA Management Team for a compre-
hensive assessment of impact to the river. The purpose of
the screening assessment is to support cleanup decisions.
The scope of the screening assessment is to evaluate the
current risk to humans and the environment resulting from
Hanford-derived contaminants. The screening assessment
has the primary components of: identifying contaminants to
be assessed; identifying a variety of exposure scenarios to
evaluate human contaminant exposure; identifying a variety
of other species to evaluate ecological contaminant expo-

sure; and assessing risks posed by exposure of humans
and other species to the contaminants.

145 (DOE/RL-96-16-c-Vol.2) Data for the screening
assessment. Volume 2: Appendices, Columbia River
Comprehensive Impact Assessment. Miley, T.B.; O'Neil,
T.K.; Gilbert, R.O.; Klevgard, L.A.; Walters, T.B. Pacific
Northwest National Lab., Richland, WA (United States).
Jun 1996. 462p. Sponsored by USDOE, Washington,
DC (United States);Environmental Protection, Agency,
Washington, DC (United States);Washington St8te Govern-
ment, Olympia, WA (United States). DOE Contract
ACO06-76RL01830. (PNNL-11208-Vol.2). Order Number
DES6012239. Source: OSTI; NTIS; INIS; GPO Dep.

Contains computer diskettes.

The Columbia River is a critical resource for residents of
the Pacific Northwest. This resource drew the Manhattan
Project’s planners to the site now called Hanford to produce
nuclear weapon materials. Production of those materials has
left behind a legacy of chemical and radioactive contamina-
tion and materials that have, are, and will continue to pose a
threat to the Columbia river for the foreseeable future. To
evaluate the impact to the river from this Hanford-derived
contamination, the US Department of Energy, US Environ-
mental Protection Agency, and State of Washington
Department of Ecology (the Tri-Party agencies) initiated a
study referred to as the Columbia River Comprehensive Im-
pact Assessment (CRCIA). To address concerns about the
scope and direction of CRCIA as well as enhance regulator,
stakeholder, tribal, and public involvement, the CRCIA Man-
agement Team was formed in August 1995. A major CRCIA
Team decision was to organize CRCIA into phases, with
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additional phases to be identified as warranted after comple-
tion of the initial phase. The initial phase is comprised of two
parts: (1) a screening assessment to evaluate the current
impact to the river resulting from Hanford-derived contami-
nation and (2) identification of requirements considered
necessary by the CRCIA Management Team for a compre-
hensive assessment of impact to the river. The purpose of
the screening assessment is to support cleanup decisions.
The scope of the screening assessment is to evaluate the
current risk to humans and the environment resulting from
Hanford-derived contaminants. The screening assessment
has the primary components of: identifying contaminants to
be assessed; identifying a variety of exposure scenarios to
evaluate human contaminant exposure; identifying a variety
of other species to evaluate ecological contaminant expo-
sure; and assessing risks posed by exposure of humans
and other species to the contaminants. This volume com-
piles the data from this study.

146 (DOE/RL-107) Fiscal year 1996 U.S. Depart-
ment of Energy, Richland Operations Office Site
summary baseline. Johndro-Collins, A. USDOE Richland
Operations Office, WA (United States). Oct 1995.
164p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96006852. Source: OSTI; NTIS; INIS; GPO Dep.

The technical baseline is a hierarchical description of the
Hanford Site cleanup mission. This technical baseline does
not address the science, technology, or economic transition
missions. It begins with a definition of the existing conditions
at the Hanford Site, provides a description of the end prod-
uct or mission accomplishments at completion, presents a
statement of the major requirements and constraints that
must be observed during the performance of the mission,

and provides a statement of the top-level strategic approach
to accomplish the mission. Mission-level interfaces are also
described. This information is further defined hierarchically
in increasing levels of detail. This definition is composed of
the following major elements: functions that are key task de-
scriptions; requirements that are the measurable standards
to which the functions must be performed; architectures
which are specific engineering solutions or systems that
perform the functions described earlier; and verification en-
suring the system satisfies the requirements and fulfills the
functions. The above information is supplemented with the
following: interface data; risk analyses and watch lists; as-
sumptions; and required analyses.

147 (DOE/SR/18233—4) South Carolina Department
of Health and Environmental Control federal facility
agreement. Annual progress report, fiscal year 1995.
Hucks, R.L. South Carolina Dept. of Health and Environ-
mental Control, Columbia, SC (United States). 30 Jan 1996.
6p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract FG09-91SR18233. Order Number
DE96009662. Source: OSTI; NTIS; GPO Dep.

South Carolina Department of Health and Environmental
Control (SCDHEC) reviewed 105 primary documents during
fiscal year 1995 (October 1, 1994 through September 30,
1995). The primary documents reviewed consisted of 27
RCRA Facility Investigation/Remedial Investigation (RFI/RI)
workplans, 13 RFI/RI Reports, 12 Baseline Risk Assess-
ments (BRA's), 27 Site Evaluation (SE) Reports, 8
Proposed Plans, 5 Record of Decisions (ROD’s), 6 Reme-
dial Design Workplans, 6 Remedial Action Workplans and
10 miscellaneous primary documents. Numerous other ad-
ministrative duties were conducted during the reporting



period that are not accounted for above. These included, but
were not limited to, extension requests, monitoring well
approvals, and Treatability Studies. The list of outgoing cor-
respondence from SCDHEC to the Department of Energy
(DOE) and Westinghouse Savannah River Company
(WSRC) is attached.

148 (DOE/SR/18233-T1) Oversight and implemen-
tation of Federal Facility Agreement. Annual progress
report, FY 1993. Hucks, R.L. South Carolina Dept. of Health
and Environmental Control, Columbia, SC (United States).
27 Jul 1995, 5p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract FG09-91SR18233. Order

Number DE95016156. Source: OSTI; NTIS; GPO Dep.

South Carolina Department of Health and Environmental
Contro! (SCDHEC) reviewed 57 primary documents during
fiscal year 1993 (October 1, 1992 through September 30,
1993). The primary documents reviewed consisted of 24
RCRA Facility Investigation/Remedial Investigation (RFI/RI)
workplans, 26 Site Evaluation (SE) reports, 3 Proposed
Plans, 1 Record of Decision (ROD), and 3 miscellaneous
primary documents. Numerous other administrative duties
were conducted during the reporting period that are not ac-
counted for above. These included, but are not limited to,
extension requests, monitoring well approvals, treatability
studies, and site visit reports.

149 (EML-581) Semi-annual report of the Depart-
ment of Energy, Office of Environmental Management,
Quality Assessment Program. Sanderson, C.G.; Green-
law, P. USDOE Environmental Measurements Lab., New
York, NY (United States). Environmental Studies Div. 1 Jul
1996. 315p. Sponsored by WUSDOE, Washington, DC
(United States). Order Number DE96012328. Source: OSTI;
NTIS; INIS; GPO Dep.

This report presents the results from the analysis of the
44th set of environmental quality assessment samples (QAP
XLIV) that were received on or before June 3, 1996. The
QAP is designed to test the quality of environmental mea-
surements being reported to the Depariment of Energy by
it's contractors. Since 1976, samples have been prepared
and analyzed by the Environmental measurements Labora-

tory.

150 (EML-582) Report of the Department of En-
ergy, Office of Environmental Management, Quality
Assessment Program, inorganic intercomparison study.
Greenlaw, P.D. USDOE Environmental Measurements Lab.,
New York, NY (United States). Environmental Studies Div. 1
Jul 1996. 20p. Sponsored by USDOE, Washington, DC
(United States). Order Number DE96012329. Source: OSTI;
NTIS; INIS; GPO Dep.

This report presents results from the soil inorganic analy-
sis of the 44th set of environmental quality assessment
samples, of the quality assessment program, that were
received on or before June 3, 1996. The samples were ana-
lyzed for RCRA metals.

151 (ES/ER/TM-33/R2) Approach and strategy for
performing ecological risk assessments for the US De-
partment of Energy’s Oak Ridge Reservation: 1995
revision. Suter, G.W. ll; Sample, B.E.; Jones, D.S.; Ash-
wood, T.L.; Loar, J.M. Oak Ridge National Lab., TN (United
States). Sep 1995. 210p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC05-840R21400.
Order Number DE96007746. Source: OSTI; NTIS; INIS;
GPO Dep.
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The purpose of this document is to provide guidance for
planning and performing ecological risk assessments
(ERAs) on the Oak Ridge Reservation (ORR). it is the third
such document prepared for this purpose. The first ecorisk
strategy document described the ERA process and pre-
sented a tiered approach to ERAs appropriate to complex
sites. The first revision was necessitated by the consider-
able progress that has been made by the parties to the
Federal Facilities Agreement (FFA) for the ORR in resolving
specific issues relating to ERA as a result of a series of data
quality objectives (DQOs) meetings. The tiered approach to
ERAs as recommended in the first document was imple-
mented, generic conceptual models were developed, and a

general approach for developing ecological assessment
endpoints and measurement endpoints was agreed upon.
This revision is necessitated by comments from the US
Environmental Protection Agency's Region IV and the Ten-
nessee Department of Environment and Conservation
(TDEC) which clarified and modified the positions taken dur-
ing the DQO process. In particular, support for the collection
of data that would support ERAs for all OUs on the ORR
have been withdrawn. Therefore, the work plan developed
to fill the reservation-wide data needs identified in the DQO
process has also been withdrawn, and portions that are still
relevant have been incorporated into this document. The
reader should be aware that this guidance is complex and
lengthy because it attempts to cover all the reasonable con-
tingencies that were considered to be potentially important
to the FFA parties.

152 (ES/ER/TM-106) Preliminary remediation goals
for use at the U.S. Department of Energy Oak Ridge Op-
erations Office. Oak Ridge National Lab., TN (United
States). Jun 1995. 610p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC05-840R21400.
Order Number DE95013998. Source: OSTI; NTIS; INIS;
GPO Dep.

This report presents Preliminary Remediation Goals
(PRGs) for use in human health risk assessment efforts un-
der the United States Department of Energy, Oak Ridge
Operations Office Environmental Restoration (ER) Division.
Chemical-specific PRGs are concentration goals for
individual chemicals for specific medium and land use com-
binations. The PRGs are referred to as risk-based because
they have been calculated using risk assessment proce-
dures. Risk-based calculations set concentration limits using
both carcinogenic or noncarcinogenic toxicity values under
specific exposure pathways. The PRG is a concentration
that is derived from a specified excess cancer risk level or
hazard quotient. This report provides the ER Division with
standardized PRGs which are integral to the Remedial In-
vestigation/Feasibility Study process. By managing the
assumptions and systems used in PRG derivation, the Envi-
ronmental Restoration Risk Assessment Program will be
able to contro! the level of quality assurance associated with
these risk-based guideline values.

153 (ES/ER/TM—-112/R2) Environmental restoration
risk-based prioritization work package planning and risk
ranking methodology. Revision 2. Dail, J.L.; Nanstad,
L.D.; White, R.K. Lockheed Martin Energy Systems, Inc.,
Oak Ridge, TN (United States). Jun 1995. 30p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO05-840R21400. Order Number DE95015374. Source:
OSTI; NTIS; INIS; GPO Dep.
Environmental Restoration Program.
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This document presents the risk-based prioritization
methodology developed to evaluate and rank Environmental
Restoration (ER) work packages at the five US Department
of Energy, Oak Ridge Field Office (DOE-ORQ) sites [i.e.,
Oak Ridge K-25 Site (K-25), Portsmouth Gaseous Diffusion
Plant (PORTS), Paducah Gaseous Diffusion Plant (PGDP),
Oak Ridge National Laboratory (ORNL), and the Oak Ridge
Y-12 Plant (Y-12)], the ER Off-site Program, and Central
ER. This prioritization methodology was developed to sup-
port the increased rigor and formality of work planning in the
overall conduct of operations within the DOE-ORO ER Pro-
gram. Prioritization is conducted as an integral component
of the fiscal ER funding cycle to establish program budget
priorities. The purpose of the ER risk-based prioritization
methodology is to provide ER management with the tools
and processes needed to evaluate, compare, prioritize, and
justify fiscal budget decisions for a diverse set of remedial
action, decontamination and decommissioning, and waste
management activities. The methodology provides the ER
Program with a framework for (1) organizing information
about identified DOE-ORO environmental problems, (2)
generating qualitative assessments of the long- and short-
term risks posed by DOE-ORO environmental problems,
and (3) evaluating the benefits associated with candidate
work packages designed to reduce those risks. Prioritization
is conducted to rank ER work packages on the basis of the
overall value (e.g., risk reduction, stakeholder confidence)
each package provides to the ER Program. Application of
the methodology yields individual work package “scores”
and rankings that are used to develop fiscal budget re-
quests. This document presents the technical basis for the
decision support tools and process.

154 (ES/ER/TM-137) Results of the user survey of
functional requirements for the Oak Ridge Environmen-
tal Information System. Oak Ridge National Lab., TN
(United States). Mar 1995. 56p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
840R21400. Order Number DE95013299. Source: OSTI;
NTIS; GPO Dep.

Environmental Restoration Program.

The Oak Ridge Environmental Information System (OR-
EIS) user survey of functional requirements was conducted
in the spring and summer of 1994 to allow representatives
of the OREIS user community to review and confirm the
functionality of the OREIS system and to provide a method
to document user acceptance of the system. The results of
the survey confirm that the OREIS system meets data and
functional requirements of the users. It further emphasizes
that the user community is quite diverse, with many different
needs for and perspectives about OREIS, and with varying
needs for access and use of software tools. To meet the
needs of a diverse and potentially changing user commu-
nity, OREIS staff will survey the user community periodically
to obtain input on changes to user requirements for future
versions of the system.

155 (ES/ER/TM-145) Technical specification for
transferring ambient air monitoring data to the Oak
Ridge Environmental Information System (OREIS). Oak
Ridge Environmental Information System (OREIS) Program,
TN (United States). Jun 1995. 48p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
840R21400. Order Number DE95014026. Source: OSTI:
NTIS; GPO Dep.

in September 1994, a team was formed to develop, docu-
ment, and implement technical specifications for transmitting
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ambient air environmental compliance and monitoring data
to the Oak Ridge Environmental Information System
(OREIS). The approach used to transmit this data is docu-
mented in the “Plan for Integrating Environmental
Compliance and Monitoring Data into OREIS.” This plan ad-
dresses the consolidated data requirements defined by the
Federal Facility Agreement (FFA) and the Tennessee Over-
sight Agreement (TOA) as they pertain to environmental
compliance and monitoring data maintained by Energy Sys-
tems’ Oak Ridge Environmental Management organizations.
Ibis document describes. the requirements, responsibilities,
criteria, and format for transmitting ambient air compliance
and monitoring data to OREIS.

156 (ES/ER/TM-152) Terrestrial mapping of the
Oak Ridge Reservation: Phase 1. Environmental
Restoration Program. Washington-Allen, R.A. (Oak Ridge
National Lab., TN (United States)); Ashwood, T.L.; Chris-
tensen, S.W.; Offerman, H.; Scarbrough-Luther, P. Oak
Ridge National Lab.,, TN (United States). Jun 1995.
125p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE95012979. Source: OSTI; NTIS; GPO Dep.

This report presents the results of the first phase in devel-
opment of a habitat map of the terrestrial ecosystem on the
Oak Ridge Reservation (ORR). During this phase, a satellite
image of the ORR was classified into land use/land cover
types, the classified image was incorporated into a
geographic information system map of the ORR, and the ac-
curacy of the map was assessed. A habitat map is a critical
foundation for evaluation of the potential impact of historical
(or ongoing) contamination on terrestrial biota of the ORR.
The abundance and distribution of wildlife species and plant
communities of concern are intrinsically linked to the abun-
dance and distribution of habitat on which those species and
communities rely. Thus, the impact of spatially discrete
patches of contamination on those biota is directly propor-
tional to the degree of overlap between habitat and
contamination. Landsat 5 Thematic Mapper satellite imagery
was used to create the land use/land cover map. A The-
matic Mapper image consists of seven images of the same
point on the earth produced by seven separate sensors,
each of which detects a unique part of the electromagnetic
spectrum. Separately and in various combinations, these
spectral images can be correlated with vegetation type or
other land cover type. The image selected for this map was
from April 13, 1994, and covers 189,000 ha.

157 (ES/ER/TM-189) Technical specification for
transferring tank construction data to the Oak Ridge En-
vironmental Information System (OREIS). Oak Ridge
Environmental Information System (OREIS) Program, TN
{(United States). Jun 1996. 38p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
840R21400. Order Number DE96011655. Source: OSTI;
NTIS; INIS; GPO Dep.

The primary goal of this technical specification is to meet
the consolidated environmental data requirements defined
by the Federal Facility Agreement (FFA) and the Tennessee
Oversight Agreement as they pertain to tank construction
data maintained in Oak Ridge, Tennessee, by the US
Department of Energy’s Maintenance and Operations con-
tractor Lockheed Martin Energy Systems, Inc., and prime
contractors to the Department of Energy. This technical
specification describes the organizational responsibilities for
loading tank construction data into OREIS, describes the
logical and physical data transfer files, addresses business



rules and submission rules, addresses configuration control
of this technical specification, and addresses required
changes to the current OREIS data base structure based on
site requirements. This technical specification addresses the
tank construction data maintained by the Y-12, K-25, and
ORNL sites that will be sent to OREIS. The initial submis-
sion of data will include only inactive Environmental
Restoration tanks as specified by the FFA.

158 (ES/WM-30) Oak Ridge Reservation Waste
Management Plan. Turer, JW. (ed.). Oak Ridge National
Lab., TN (United States). Feb 1995. 247p. Sponsored by
USDOE, Washington, DC (United States). DOE Con-
tract AC05-840R21400. (ORNL/M-4090). Order Number

DE95012970. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents the waste management plan for the
Oak Ridge Reservation facilities. The primary purpose is to
convey what facilities are being used to manage wastes,
what forces are acting to change cuirent waste manage-
ment systems, and what plans are in store for the coming
fiscal year.

159 (ES/WM-49) Waste treatment at the La Hague
and Marcoule sites. Oak Ridge National Lab., TN (United
States); Societe Generale pour les Techniques Nouvelles
(SGN), 78 - Saint-Quentin-en-Yvelines (France); CEA
Agence Nationale pour la Gestion des Dechets Radioactifes
(ANDRA), 92 - Fontenay-aux-Roses (France); Numatec,
Inc., Bethesda, MD (United States). Apr 1995. 70p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC05-840R21400. 1AK-EGJ68V. (ORNUM-
4616), Order Number DE95015372. Source: OSTI; NTIS;
INIS; GPO Dep.

Waste Management Program.

In this report, an overview of waste treatment and solidifi-
cation facilities located at the La Hague and Marcoule sites,
which are owned and/or operated by Cogema, provided.
The La Hague facilities described in this report include the
following: The STE3 liquid effluent treatment facility (in oper-
ation); the AD2 solid waste processing facility (also in
operation); and the UCD alpha waste treatment facility (un-
der construction). The Marcoule facilities described in this
report, both of which are in operation, include the following:
The STEL-EVA liquid effluent treatment facilities for the en-
tire site; and the alpha waste incinerator of the UPI plant.
This report is organized into four sections: this introduction,
low-level waste treatment at La Hague, low-level waste
treatment at Marcoule, and new process development.
including the solvent pyrolysis process currently in the de-
velopment stage for Cogema’s plants.

160 (ES/WM-81) Function analysis for waste infor-
mation systems. Sexton, J.L.; Neal, C.T.; Heath, T.C;
Starling, C.D. Lockheed Martin Energy Systems, Inc., Oak
Ridge, TN (United States). Apr 1996. 246p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO05-960R22464. Order Number DES6011533. Source:
OSTI; NTIS; INIS; GPO Dep.

This study has a two-fold purpose. It seeks to identify the
functional requirements of a waste tracking information
system and to find feasible alternatives for meeting those re-
quirements on the Oak Ridge Reservation (ORR) and the
Portsmouth (PORTS) and Paducah (PGDP) facilities; iden-
tify options that offer potential cost savings to the US
government and also show opportunities for improved effi-
ciency and effectiveness in managing waste information;
and, finally, to recommend a practical course of action that
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can be immediately initiated. In addition to identifying
relevant requirements, it also identifies any existing require-
ments that are currently not being completely met. Another
aim of this study is to carry out preliminary benchmarking by
contacting representative companies about their strategic di-
rections in waste information. The information obtained from
representatives of these organizations is contained in an
appendix to the document; a full benchmarking effort, how-
ever, is beyond the intended scope of this study.

161 (FEMP-2363B) Effective management of regu-
lator RI/FS comments. Wolinsky, S.M.; Lojek, D.; George,
R.D.; Houser, S.M.; Strimbu, M.J. Fluor Daniel Environmen-
tal Restoration Management Corp., Fernald, OH (United

States). [1995]. 11p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC24-920R21972.
(CONF-950868-36: ER '95: environmental remediation
conference: committed to results, Denver, CO (United
States), 13-18 Aug 1995). Order Number DE96004701.
Source: OSTL NTIS; INIS; GPO Dep.

This paper describes a successful strategy that facilitates
regulatory approval of CERCLA documents required by
compliance agreement and CERCLA, based on the experi-
ence of Operable Unit 1, Waste Storage Area, of the
Fernald Environmental Management Project (FEMP). This
strategy, which has become the site standard at the FEMP,
was instrumental in obtaining regulator approval of the OU1
Rl and FS, and early approval of the Record of Decision
during a very tight compliance agreement-driven schedule.
This strategy can be applied at any DOE Superfund site, es-
pecially where there is need to recover lost schedule, an
incentive to meet milestones early, a need to improve the
refationship between the DOE and the regulators, or where
the regulatory agencies have historically provided a large
volume of comments on CERCLA documents. The strategy
focuses on early identification and resolution of issues relat-
ing to draft RI/FS documents, as raised in regulatory agency
review comments. This pro-active strategy has the potential
for schedule and cost savings, as well as for improved com-
munication between DOE and the regulators. The strategy
includes preparation of a separate comment response docu-
ment, integration of comment responses with RI/FS
documents, development of a database of agency com-
ments and their resolution, and sharing lessons learned with
preparers of subsequent RI/FS documents. The paper pro-
vides background on the FEMP and describes the FEMP
comment response strategy; DOE and regulator interface;
the Sitewide Comment Database; networked electronic file
management; the process for classifying, analyzing, and
responding to comments; integration with base RI/FS docu-
ments; and a conclusion.

162 (FEMP-2425) The Fernald wet records recov-
ery project: A case history. Stering, H.J. (Fernald
Environmental Restoration Management Corp., Cincinnati,
OH (United States)); Devir, B.R.; Hawley, R.A.; Freesmeyer,
M.T. Fernald Environmental Restoration Management Corp.,
Cincinnati, OH (United States). 22 Jun 1995. 11p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC24-920R21972. (CONF-950669-1: DOE
records management conference: Camino Real to the year
2000, Albuquerque, NM (United States), 27-30 Jun 1995).
Order Number DE95013795. Source: OSTI; NTIS; INIS;
GPO Dep.

This paper discusses a project performed to recover wet
records discovered in January 1995 at the Fernald Environ-
mental Management Project (FEMP). This paper discusses
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the emergency and record recovery phases of the project,
the technical options considered for records recovery, and
special measures which were required due to radiological
contamination of the records. Also, the root causes and
lessons learned from the incident, and path forward for future
records management operations at Fernald, are discussed.

163 (FEMP-2441) 1994 Site environmental report.
Fluor Daniel Environmental Restoration Management Corp.,
Fernald, OH (United States). Jul 1995. 221p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC24-920R21972. Order Number DE96004201. Source:
OSTI; NTIS; INIS; GPO Dep.

The Fernald site is a Department of Energy (DOE)-owned
facility that produced high-quality uranium metals for military
defense for nearly 40 years. DOE suspended production at
the site in 1989 and formally ended production in 1991. Al-
though production activities have ceased, the site continues
to examine the air and liquid pathways as possible routes
through which pollutants from past operations and current
remedial activities may leave the site. The Site Environmen-
tal Report (SER) is prepared annually in accordance with
DOE Order 5400.1, General Environmental Protection Pro-
gram. This 1994 SER provides the general public as well as
scientists and engineers with the resuits from the site’s on-
going Environmental Monitoring Program. Also included in
this report is information concerning the site’s progress to-
ward achieving full compliance with requirements set forth
by DOE, U.S. Environmental Protection Agency (USEPA),
and Ohio EPA (OEPA). For some readers, the highlights
provided in this Executive Summary may provide sufficient
information. Many readers, however, may wish to read more

detailed descriptions of the information than those which are
presented here. All information presented in this summary is
discussed more fully in the main body of this report.

164 (FEMP-2516) Remediation activities at the Fer-
nald Environmental Management Project (FEMP). Walsh,
T.J. (FERMCO, Cincinnati, OH (United States)); Danner, R.
Fernald Environmental Restoration Management Corp.,
Cincinnati, OH (United States). Fernald Environmental
Management Project. 1996. 11p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC24-920R21972. (CONF-9606125-10: Air and Waste
Management (AWM) annual meeting, Nashville, TN (United
States), 23-28 Jun 1996). Order Number DE96012142.
Source: OSTI; NTIS; INIS; GPO Dep.

The Fernald Environmental Management Project (FEMP)
is a United States Department of Energy (DOE) facility
located in southwestern Ohio. The facility began manufac-
turing uranium products in the early 1950’s and continued
processing uranium ore concentrates until 1989. The facility
used a variety of chemical and metallurgical processes to
produce uranium metals for use at other DOE sites across
the country. Since the facility manufactured uranium metals
for over thirty years, various amounts of radiological con-
tamination exists at the site. Because of the chemical and
metallurgical processes employed at the site, some haz-
ardous wastes as defined by the Resource Conservation
and Recovery Act (RCRA) were also generated at the site.
In 1989. the FEMP was placed on the National Priorities List
(NPL) requiring cleanup of the facility's radioactive and
chemical contamination under the Comprehensive Environ-
mental Response, Compensation, and Liability Act
(CERCLA). This paper discusses the proposed remediation
activities at the five Operable Units (OUs) designated at the
FEMP. In addition, the paper also examines the ongoing
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CERCLA response actions and RCRA closure activities at
the facility.

165 (INEL-94/0115-Rev.2) Waste management facil-
ities cost information: System cost”model product
description. Revision 2. Lundeen, A.S.; Hsu, K.M.; Shrop-
shire, D.E. Lockheed ldaho Technologies Co., Idaho Falls,
ID (United States). Feb 1996. 44p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO07-
94ID13223. Order Number DE96009568. Source: OSTI;
NTIS; INIS; GPO Dep.

Formerly EGG-WM-11352.

In May of 1994, Lockheed Idaho Technologies Company
(LITCO) in Idaho Falls, Idaho and subcontractors developed
the System Cost Model (SCM) application. The SCM
estimates life-cycle costs of the entire US Department of En-
ergy (DOE) complex for designing; constructing; operating;
and decommissioning treatment, storage, and disposal
(TSD) facilities for mixed low-level, low-level, transuranic,
and mixed transuranic waste. The SCM uses parametric
cost functions to estimate life-cycle costs for various treat-
ment, storage, and disposal modules which reflect planned
and existing facilities at DOE installations. In addition, SCM
can mode! new facilities based on capacity needs over the
program life cycle. The SCM also provides transportation
costs for DOE wastes. Transportation costs are provided for
truck and rail and include transport of contact-handled,
remote-handled, and alpha (transuranic) wastes. The user
can provide input data (default data is included in the SCM)
including the volume and nature of waste to be managed,
the time period over which the waste is to be managed, and

the configuration of the waste management complex (i.e.,
where each installation’s generated waste will be treated,
stored, and disposed). Then the SCM uses parametric cost
equations to estimate the costs of pre-operations (design-
ing), construction costs, operation management, and
decommissioning these waste management facilities.

166 (INEL-95/00057) ICPP radiological and toxico-
logical sabotage analysis. Kubiak, V.R.; Mortensen, F.G.
EG and G Idaho, Inc., ldaho Falls, 1D (United States).
{1995]. 8p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC07-94ID13223. (CONF-950787—
87. 36. annual meeting of the Institute for Nuclear Materials
Management, Palm Desert, CA (United States), 9-12 Jul
1995). Order Number DE96001618. Source: OSTI: NTIS;
INIS; GPO Dep.

In June of 1993, the Department of Energy (DOE) issued
Notice 5630.3A, “Protection of Departmental Facilities
Against Radiological and Toxicological Sabotage,” which
states that all significant radiological and toxicological haz-
ards at Department facilities must be examined for potential
sabotage. This analysis has been completed at the Idaho
Chemical Processing Plant (ICPP). The ICPP radiological
and toxicological hazards include spent government and
commercial fuels, Special Nuclear Materials (SNM), high-
level liquid wastes, high-level solid wastes, and process and
decontamination chemicals. The analysis effort included
identification and assessment of quantities of hazardous
materials present at the facility; identification and ranking of
hazardous material targets; development of worst case sce-
narios detailing possible sabotage actions and hazard
releases; performance of vulnerability assessments using
table top and computer methodologies on credible threat
targets; evaluation of potential risks to the public, workers,
and the environment; evaluation of sabotage risk reduction



options; and selection of cost effective prevention and miti-
gation options.

167 (INEL-95/0166) Comparative economics for
DUCRETE spent fuel storage cask handling, transporta-
tion, and capital requirements. Powell, F.P. (Sierra
Nuclear Corp., Roswell, GA (United States)). Idaho National
Engineering Lab., Idaho Falls, ID (United States). Apr 1995.
55p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC07-941D13223. Order Number
DE96014147. Source: OSTI; NTIS; INIS; GPO Dep.

This report summarizes economic differences between a
DUCRETE spent nuclear fuel storage cask and a conven-
tional concrete storage cask in the areas of handling,
transportation, and capital requirements. The DUCRETE
cask is under evaluation as a new technology that could
substantially reduce the overall costs of spent fuel and de-
pleted U disposal. DUCRETE incorporates depleted U in a
Portland cement mixture and functions as the cask’s primary
radiation barrier. The cask system design includes insertion
of the US DOE Multi-Purpose Canister inside the DUCRETE
cask. The economic comparison is from the time a cask is
loaded in a spent fuel pool until it is placed in the repository
and includes the utility and overall US system perspectives.

168 (INEL-95/0167) Conceptual design report for a
transportable DUCRETE spent fuel storage cask sys-
tem. Hopf, J.E. (Sierra Nuclear Corp., Scotts Valley, CA
(United States)). Lockheed Idaho Technologies Co., Idaho
Falls, ID (United States). Aug 1995. 71p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO07-94ID13223. Order Number DE95017516. Source:
OSTI; NTIS; INIS; GPO Dep.

A conceptual design has been developed for a spent fuel
dry storage cask that employs depleted uranium concrete
(DUCRETE) in place of ordinary concrete. DUCRETE,
which uses depleted uranium oxide rocks rather than gravel
as the concrete’s heavy aggregate, is a more efficient over-
all radiation shield (gamma and neutron) than either steel or
ordinary concrete. Thus, it allows the cask weight and size
to be substantially reduced. Also, using DUCRETE as
shielding avoids, or at least defers, disposal of the depleted
uranium as waste. This report focuses on DUCRETE cask
transportation issues. The approach studied involves placing
the storage cask into a simple steel transportation overpack.
Preliminary analyses were performed to demonstrate the
transportation system’s ability to meet the structural, ther-
mal, and shielding transportation criteria. Conservative
manual calculations were performed to demonstrate the
adequacy of the DUCRETE transportation overpack with re-
spect to structural requirements. Two-dimensional thermal
analyses were performed on the system (the DUCRETE
storage cask inside the steel overpack) using the ANSYS
thermal analysis code. Two-dimensional shielding analyses
were performed on the system with the MCNP code. Effects
of the fuel axial burnup profile and solar radiation are con-
sidered. The analyses show that the proposed system can
meet the transportation structural criteria and can easily
meet the transportation shielding criteria. The thermal crite-
ria are not as easy to meet because when the storage cask
is placed horizontally in the transportation overpack, the
DUCRETE storage cask’s ventilation duct becomes an insu-
lating dead air space. The maximum allowable temperature
for the DUCRETE, which is not yet known, will be the limit-
ing factor.
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169 (INEL-95/00175) Hazardous solvent substitu-
tion. Twitchell, K.E. EG and G Idaho, Inc., Idaho Falls, ID
(United States). [1995). 4p. Sponsored by USDOE, Wash-
ington, DC (United States). DOE Contract AC07-94|1D13223.
(CONF-9507191—1: Electric Power Research Institute rad-
waste workshop, Orlando, FL (United States), 14 Jul 1995).
Order Number DE96002050. Source: OSTI; NTIS; INIS;
GPO Dep.

Eliminating hazardous solvents is good for the environ-
ment, worker safety, and the bottom line. However, even
though we are motivated to find replacements, the big ques-
tion is ‘What can we use as replacements for hazardous
solvents?’You, too, can find replacements for your haz-
ardous solvents. All you have to do is search for them.
Search through the vendor literature of hundreds of compa-
nies with thousands of products. Ponder the associated
material safety data sheets, assuming of course that you
can obtain them and, having obtained them, that you can
read them. You will want to search the trade magazines and
other sources for product reviews. You will want to talk to
users about how well the product actually works. You may
also want to check US Environmental Protection Agency
(EPA) and other government reports for toxicity and other
safety information. And, of course, you will want to compare
the product’s constituent chemicals with the many haz-
ardous constituency lists to ensure the safe and legal use of
the product in your workplace.

170 (INEL-95/0185) ldaho National Engineering
Laboratory radiological control performance indicator
report. Fourth quarterly calendar year 1994. Aitken, S.B.
Lockheed Idaho Technologies Co., ldaho Falls, ID (United
States). Apr 1995. 22p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC07-941D13223. Order
Number DE96001340. Source: OSTI; NTIS; INIS; GPO Dep.

This document provides a report and analysis of the Radi-
ological Control Program through the fourth quarter of
calendar year 1994 (CY-1994) at the Idaho National Engi-
neering Laboratory (INEL) under the direction of Lockheed
ldaho Technologies Company (LITCO). The Radiological
Performance Indicator Report is provided in accordance with
Article 133 of the INEL Radiological Control Manual.

171 (INEL-95/00193) Material monitoring. Kotter,
W.; Zirker, L.; Hancock, J.A. EG and G Idaho, Inc., Idaho
Falls, ID {United States). 1995. 5p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO07-
94I1D13223. (CONF-9504207-3: Hazardous waste and
materials conference, Pocatello, ID (United States), 17-19
Apr 1995). Order Number DE96004001. Source: OSTI;
NTIS; INIS; GPO Dep.

Waste Reduction Operations Complex (WROC) facilities
are located at the Idaho National Engineering Laboratory
(INEL). The overall goal for the Pollution Prevention/Waste
Minimization Unit is to identify and establish the correct
amount of waste generated so that it can be reduced. Quar-
terly, the INEL Pollution Prevention (P2) Unit compares the
projected amount of waste generated per process with the
actual amount generated. Examples of waste streams that
would be addresses for our facility would include be are not
limited to: Maintenance, Upgrades, Office and Scrap Metal.
There are three potential sources of this variance: inaccu-
rate identification of those who generate the waste;
inaccurate identification of the process that generates the
waste; and inaccurate measurement of the actual amount
generated. The Materials Monitoring Program was proposed
to identify the sources of variance and reduce the variance
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to an acceptable level. Prior to the implementation of the
Material Monitoring Program, all information that was
gathered and recorded was done so through an informal es-
timation of waste generated by various personnel concerned
with each processes. Due to the inaccuracy of the prior
information gathering system, the Material Monitoring Pro-
gram was established. The heart of this program consists of
two main parts. In the first part potential waste generators
provide information on projected waste generation process.
In the second part, Maintenance, Office, Scrap Metal and
Facility Upgrade wastes from given processes is disposed
within the appropriate bin dedicated to that process. The
Material Monitoring Program ailows for the more accurate
gathering of information on the various waste types that are
being generated quarterly.

172 (INEL-95/00228) A general theory to explain
the relatively high cost of environmental restoration at
DOE facilities. Sullivan, W.H. EG and G ldaho, Inc., Idaho
Falls, ID (United States). [1995]. 10p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO07-94ID13223. (CONF-950868-22: ER '95: environmen-
tal remediation conference: committed to results, Denver,
CO (United States), 13-18 Aug 1995). Order Number
DE96001925. Source: OSTI; NTIS; INIS; GPO Dep.

Environmental Restoration costs for Department of En-
ergy (DOE) facilities have been the subject of much scrutiny
and concern for several years. General opinion is that DOE
clean-up costs are as much as three times higher than costs
for similar clean-up projects in the private sector. Conse-
quently, DOE Environmental Restoration professionals are
continually under pressure to do more with less, which, iron-
ically, can lead to additional inefficiencies in the system.
This paper proposes a general theory as to why DOE costs
are higher, explains the reasons why current conditions will
make it difficult to realize any pervasive or significant de-
creases in clean-up costs, and presents some general
changes that need to take place in the DOE system in order
to bring about conditions that will allow more efficient clean-
up to occur. The theory is based on a simple economic
model that describes the balance between the resources
spent for risk avoidance and the corresponding changes in
overall productivity as a function of risk. The elementary
concepts illustrated with the economic model, when refined
and specifically applied, have the potential to become the
catalyst for significant change-change that is absolutely nec-
essary if we truly intend to conduct environmental clean-up
with the same efficiencies as private industry.

173 (INEL-95/00234) Development of a cumulative
risk assessment for the Idaho National Engineering Lab-
oratory’s waste area group 2. Burns, D.E. EG and G
Idaho, Inc., Idaho Falls, ID (United States). 1995. 11p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC07-94ID13223. (CONF-950868—26: ER ’'95: en-
vironmental remediation conference: committed to results,
Denver, CO (United States), 13-18 Aug 1995). Order Num-
ber DE96001933. Source: OSTI; NTIS; INIS; GPO Dep.

In 1989, the Iidaho National Engineering Laboratory
(INEL) was added to the Environmental Protection Agency's
(EPA) National Priorities List of Superfund sites. A Federal
Facility Agreement and Consent Order (FFA/CO) for the
INEL was signed by the Department of Energy, Idaho Oper-
ations Office (DOE-ID), EPA, and the State of Idaho in
December 1991. The goal of this agreement is to ensure
that potential or actual INEL releases of hazardous sub-
stances to the environment are thoroughly investigated in
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accordance with the National Contingency Plan (NCP) and
that appropriate response actions are taken as necessary to
protect human health and the environment. The Test Reac-
tor Area (TRA) is included as Waste Area Group (WAG) 2 of
ten INEL. WAGs identified in the FFA/CO. WAG 2 consists of
13 operable units (OUs) which include pits, tanks, rubble
piles, ponds, cooling towers, wells, french drains, perched
water and spill areas. OU 2-13 is the Comprehensive Reme-
dial Investigation/Feasibility Study (RI/FS) for WAG 2. The
study presented here is a preliminary evaluation of the com-
prehensive risk for WAG-2. This investigation will be used
as the basis of the WAG-2 comprehensive baseline risk as-
sessment (BRA), and it will serve as a model for other INEL
comprehensive risk assessments. The WAG-2 preliminary
risk evaluation consisted of two broad phases. These
phases were (1) a site and contaminant screening that was
intended to support the identification of COPCs and risk as-
sessment data gaps, and (2) an exposure pathway analysis
that evaluated the comprehensive human health risks asso-
ciated with WAG-2. The primary purposes of the
investigation were to screen WAG-2 release sites and con-
taminants, and to identify risk assessment data gaps, so the
investigation will be referred to as the WAG-2 Screening and
Data Gap Analysis (SDGA) for the remainder of this report.

174 (INEL-95/0255(94)) 1994 Environmental moni-
toring drinking water and nonradiological effluent
programs annual report. Andersen, B.D.; Brock, T.A.;
Meachum, T.R. Lockheed ldaho Technologies Co., ldaho
Falls, ID (United States). Oct 1995. 350p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO07-94ID13223. Order Number DE96003484. Source:
OSTI; NTIS; INIS; GPO Dep.

EG&G Idaho, Inc., initiated monitoring programs for drink-
ing water in 1988 and for nonradiological parameters and
pollutants in liquid effluents in 1985. These programs were
initiated for the facilities operated by EG&G Idaho for the US
Department of Energy at the ldaho National Engineering
Laboratory. On October 1, 1994, Lockheed Idaho Technolo-
gies Company (LITCO) replaced EG&G Idaho as the prime
contractor at the INEL and assumed responsibility for these
programs. Section | discusses the general site characteris-
tics, the analytical laboratories, and sampling methodology
general to both programs. Section 2, the Drinking Water Pro-
gram, tracks the bacteriological, chemical, and radiological
parameters required by State and Federal regulations. This
section describes the drinking water monitoring activities
conducted at 17 LITCO-operated production wells and 11
distribution systems. It also contains all of the drinking water
parameters detected and the regulatory limits exceeded dur-
ing calendar year 1994. In addition, groundwater quality is
discussed as it relates to contaminants identified at the well-
head for LITCO production wells. Section 3 discusses the
nonradiological liquid effluent monitoring results for 27 liquid
effluent streams. These streams are presented with empha-
sis on calendar year 1994 activities. All parameter
measurements and concentrations were below the Resource
Conservation and Recovery Act toxic characteristics limits.

175 (INEL-95/0273) System cost model user's
manual, version 1.2. Shropshire, D. EG and G Idaho, Inc.,
ldaho Falls, ID (United States). Jun 1995. 148p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACQ7-94ID13223. Order Number DE96001354. Source:
OSTI; NTIS; INIS; GPO Dep.

The System Cost Model (SCM) was developed by Lock-
heed Martin Idaho Technologies in Idaho Falls, Idaho and



MK-Environmental Services in San Francisco, California to
support the Baseline Environmental Management Report
sensitivity analysis for the U.S. Depariment of Energy
(DOE). The SCM serves the needs of the entire DOE com-
plex for treatment, storage, and disposal (TSD) of mixed
Jow-level, low-level, and transuranic waste. The model can
be used to evaluate total complex costs based on various
configuration options or to evaluate site-specific options.
The site-specific cost estimates are based on generic as-
sumptions such as waste loads and densities, treatment
processing schemes, existing facilities capacities and func-
tions, storage and disposal requirements, schedules, and

cost factors. The SCM allows customization of the data for
detailed site-specific estimates. There are approximately
forty TSD module designs that have been further cus-
tomized to account for design differences for nonalpha,
alpha, remote-handled, and transuranic wastes. The SCM
generates cost profiles based on the model default parame-
ters or customized user-defined input and also generates
costs for transporting waste from generators to TSD sites.

176 (INEL-95/0274(1stQTR)) Idaho National Engi-
neering Laboratory Radiological Control performance
indicator report: First quarter, calendar year 1995.
Aitken, S.B. Lockheed Idaho Technologies Co., ldaho Falls,
ID (United States). Jul 1995. 82p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO7-
04iD13223. Order Number DE96001580. Source: OSTI;
NTIS; INIS; GPO Dep.

The INEL Radiological Control Performance Indicator Re-
port is provided quarterly, inaccordance with Article 133 of
the INEL Radiological Control Manual. Indicators are used
as a measure of performance of the Radiological Control
Program and as a motivation for improvement, not as a goal
in themselves. These indicators should be used by manage-
ment to assist in focusing priorities and attention and
adherence to As-Low-As-Reasonably-Achievable (ALARA)
practices. The ALARA Committees establish ALARA goals
for the INEL based on forecasts and goals provided by each
facility organizational manager or supervisor.Performance
goals are realistic and measurable. Stringent goals are set
at least annually to reflect expected workloads and improve-
ment of radiological performance. Goals higher than
previous goals may occasionally be set due to changes in
work scope or mission. The INEL Radiological Control Per-
formance Indicators consist of:  Collective dose in
person-rem; average worker dose, maximum dose to a
worker, and maximum neutron dose to a worker;the number
of skin and clothing contaminations, including the number of
contaminated wounds and facial contaminations; the number
of radioactive material intakes; the area of Contamination,
High Contamination, and Airborne Radioactivity Areas in
square feet; and airborne radioactivity events and spills.

177 (INEL-95/0274(3rdQTR)) ldaho National Engi-
neering Laboratory Radiological Control Performance
Indicator Report. Third quarter, calendar year 1995.
Reavis, R. Lockheed !daho Technologies Co., idaho Falls,
ID (United States). Dec 1995. 94p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO7-
94ID13223. Order Number DES6004528. Source: OSTI;
NTIS; GPO Dep.

The INEL Radiological Control Performance Indicator Re-
port is provided quarterly, in accordance with Article 133 of
the INEL Radiological Control Manual. Indicators are used
as a measure of performance of the Radiological Control
Program and as a motivation for improvement, not as a goal
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in themselves. These indicators should be used by manage-
ment to assist in focusing priorities and attention and
adherence to As-Low-As-Reasonably-Achievable (ALARA)
practices. The INEL Radiological Control Performance Indi-
cators consist of: collective dose in person-rem; average
work dose, maximum dose to a worker, and maximum neu-
tron dose to a worker; the number of skin and clothing
contaminations, including the number of contaminated
wounds and facial contaminations; the number of radioac-
tive material intakes resulting in a dose assessment of 10
mrem or more; the area of contamination, high contamina-
tion, and airborne radioactivity areas in square feet; and

airbome radioactivity events and spills.

178 (INEL-95/0300-Rev.1) Waste management facil-
ities cost information for transportation of radioactive
and hazardous materials. Feizollahi, F.; Shropshire, D.;
Burton, D. EG and G Idaho, Inc., Idaho Falls, ID (United
States). Jun 1995. 110p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC07-94|D13223.
(DOE/ID/12701—1-EX.SUMM.). Order Number DE96002295.
Source: OSTI; NTIS; INIS; GPO Dep.

Formerly EGG-WM-10877.

This report contains cost information on the U.S. Depart-
ment of Energy (DOE) Complex waste streams that will be
addressed by DOE in the programmatic environmental im-
pact statement (PEIS) project. It describes the results of the
task commissioned by DOE to develop cost information for
transportation of radioactive and hazardous waste. It con-
tains transportation costs for most types of DOE waste
streams: low-level waste (LLW), mixed low-level waste
(MLLW), alpha LLW and alpha MLLW, Greater-Than-Class C
(GTCC) LLW and DOE equivalent waste, transuranic (TRU)
waste, spent nuclear fuel (SNF), and hazardous waste. Unit
rates for transportation of contact-handled (<200 mrem/hr
contact dose) and remote-handled (>200 mrem/hr contact
dose) radioactive waste are estimated. Land transportation
of radioactive and hazardous waste is subject to regulations
promulgated by DOE, the U.S. Department of Transportation
(DOT), the U.S. Nuclear Regulatory Commission (NRC),
and state and local agencies. The cost estimates in this re-
port assume compliance with applicable regulations.

179 (INEL-95/00303) Experimental validation of
lead cross sections for scale and MCNP. Henrikson, D.J.
EG and G ldaho, Inc., Idaho Falls, ID (United States). 1995.
8p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC07-941D013223. (CONF-9509100-131: 5.
international conference on nuclear criticality safety, Albu-
querque, NM (United States), 17-22 Sep 1995). Order
Number DE96002522. Source: OSTI; NTIS; INIS; GPO Dep.

Moving spent nuclear fuel between facilities often requires
the use of lead-shielded casks. Criticality safety that is
based upon calculations requires experimental validation of
the fuel matrix and lead cross section libraries. A series of
critical experiments using a high-enriched uranium-
aluminum fuel element with a variety of reflectors, including
lead, has been identified. Twenty-one configurations were
evaluated in this study. The fuel element was modelled for
KENO V.a and MCNP 4a using various cross section sets.
The experiments addressed in this report can be used to
validate lead-reflected calculations. Factors influencing cal-
culated ke which require further study include diameters of
styrofoam inserts and homogenization.

180 (INEL-95/0312) ICPP environmental monitor-
ing report CY-1994. Lockheed Idaho Technologies Co.,
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Idaho Falls, ID (United States). May 1995. 49p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO07-941D13223. Order Number DE96001550. Source:
OSTI; NTIS; INIS; GPO Dep.

Summarized in this report are the data collected through
Environmental Monitoring programs conducted at the Idaho
Chemical Processing Plant (ICPP) by the Environmental
Protection Department. The ICPP is responsible for comply-
ing with all applicable Federal, State, Local and DOE Rules,
Regulations and Orders. Radiological effluent and emissions
are regulated by the DOE in accordance with the Derived
Concentration Guides (DCGs) as presented in DOE Order
5400.5. The State of Idaho regulates nonradiological waste
resulting from the ICPP operations including airborne, liquid,
and solid waste. The Environmental Department updated
the Quality Assurance (QA) Project Plan for Environmental
Monitoring activities during the third quarter of 1992. QA ac-
tivities have resulted in the ICPP’s implementation of the
Environmental Protection Agency (EPA) rules and guidelines
pertaining to the collection, analyses, and reporting of envi-
ronmentally related samples. Where no EPA methods for
analyses existed for radionuclides, LITCO methods were
used.

181 (INEL-95/00347) Activities of the INEL Sample
Management Office: Resulting in efficiency at the INEL,
Watkins, C.S.; Hoiland, S.A. Lockheed Idaho Technologies
Co., Idaho Falis, ID (United States). [1995]. 4p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC07-941D13223. (CONF-9509266—2-Ext.Abst.: Industrial
and environmental chemistry special symposium, Atlanta,
GA (United States), 17-20 Sep 1995). Order Number
DE96003503. Source: OSTI; NTIS; INIS; GPO Dep.

Short communication. IDAHO NATIONAL ENGINEERING
LABORATORY/program management; LABORATORIES/
monitoring; LABORATORIES; MONITORING; QUALITY AS-
SURANCE; CONTRACTORS; PERFORMANCE

182 (INEL-95/0422) Idaho Chemical Processing
Plant failure rate database. Alber, T.G.; Hunt, C.R.; Foga-
rty, S.P.; Wilson, J.R. EG and G Idaho, Inc., Idaho Falls, ID
(United States). Aug 1995. 70p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC07-
941D13223. Order Number DE96001367. Source: OSTI:
NTIS; INIS; GPO Dep.

This report represents the first major upgrade to the ldaho
Chemical Processing Plant (ICPP) Failure Rate Database.
This upgrade incorporates additional site-specific and
generic data while improving on the previous data reduction
techniques. In addition, due to a change in mission at the
ICPP, the status of certain equipment items has changed
from operating to standby or off-line. A discussion of how this
mission change influenced the relevance of failure data also
has been included. This report contains two data sources:
the ICPP Failure Rate Database and a generic failure rate
database. A discussion is presented on the approaches and
assumptions used to develop the data in the ICPP Failure
Rate Database. The generic database is included along with
a short discussion of its application. A brief discussion of
future projects recommended to strengthen and lend credi-
bility to the ICPP Failure Rate Database also is included.

183 (INEL-95/00426) Consensus standard require-
ments and guidance. Putman, V.L. Lockheed I|daho
Technologies Co., ldaho Falls, ID (United States). [1995].
23p. Sponsored by USDOE, Washington, DC (United
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States). DOE Contract AC07-94I1D13223. (CONF-951006—
24: Winter meeting of the American Nuclear Society (ANS),
San Francisco, CA (United States), 29 Oct - 1 Nov 1995).
Order Number DE96002533. Source: OSTI; NTIS; INIS;
GPO Dep.

This report presents information from the ANS Criticality
Alarm System Workshop relating to the consensus standard
requirements and guidance. Topics presented include: defi-
nition; nomenclature; requirements and recommendations;
purpose of criticality alarms; design criteria; signal charac-
teristics; reliability, dependability and durability; tests; and
emergency preparedness and planning.

184 (INEL-95/0455) User’s and reference guide to
the INEL RML/analytical radiochemistry sample tracking
database version 1.00. Femec, D.A. EG and G Idaho, Inc.,
Idaho Falls, ID (United States). Sep 1995. 120p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO07-94I1D13223. Order Number DE96002186. Source:
OSTI; NTIS; INIS; GPO Dep.

This report discusses the sample tracking database in use
at the Idaho National Engineering Laboratory (INEL) by the
Radiation Measurements Laboratory (RML) and Analytical
Radiochemistry. The database was designed in-house to
meet the specific needs of the RML and Analytical Radio-
chemistry. The report consists of two parts, a user's guide
and a reference guide. The user's guide presents some of
the fundamentals needed by anyone who will be using the
database via its user interface. The reference guide
describes the design of both the database and the user in-
terface. Briefly mentioned in the reference guide are the
code-generating tools, CREATE-SCHEMA and BUILD-
SCREEN, written to automatically generate code for the
database and its user interface. The appendices contain the
input files used by the these tools to create code for the
sample tracking database. The output files generated by
these tools are also included in the appendices.

185 (INEL-95/00480) Proposed criteria for the sta-
bility in earthquakes of nuclear-material shipping casks.
Morrow, W.M.; Uldrich, E.D. EG and G ldaho, Inc., Idaho
Falls, ID (United States). 1995. 6p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC07-
941D13223. (CONF-9511128~9: 5. Department of Energy
(DOE) natural phenomena hazards mitigation symposium,
Denver, CO (United States), 13-17 Nov 1995). Order Num-
ber DES6002510. Source: OSTI; NTIS; INIS; GPO Dep.

A criterion based on the ratio of potential energy required
to tip over the cask to the kinetic energy that a cask would
obtain in an earthquake is proposed. The kinetic energy is
estimated from the equation of motion for an inverted pen-
dulum, the design basis ground velocities, and design basis
spectral velocities. The previously known scaling effect
which shows that larger structures that larger structures are
more stable than smaller ones of the same geometry is
demonstrated.

186 (INEL-95/00486) The INEL approach: Envi-
ronmental Restoration Program management and
implementation methodology. Lockheed Idaho Technolo-
gies Co., Idaho Falls, ID (United States). [1996). 10p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC07-941D13223. (CONF-960212-31: Waste
management '96: HLW, LLW, mixed wastes and environ-
mental restoration - working towards a cleaner environment,
Tucson, AZ (United States), 25-29 Feb 1996). Order Num-
ber DE96007282. Source: OSTI; NTIS; INIS; GPO Dep.



The overall objectives of the INEL Environmental Restora-
tion (ER) Program management approach are to facilitate
meeting mission needs through the successful implementa-
tion of a sound, and effective project management
philosophy. This paper outlines the steps taken to develop
the ER program, and explains further the implementing tools
and processes used to achieve what can be viewed as fun-
damental to a successful program. The various examples
provided will demonstrate how the strategies for implement-
ing these operating philosophies are actually present and at
work throughout the program, in spite of budget drills and
organizational changes within DOE and the implementing
contractor. A few of the challenges and successes of the
INEL Environmental Restoration Program have included: a)
completion of all enforceable milestones to date, b) acceler-
ation of enforceable milestones, c) managing funds to
reduce uncosted obligations at year end by utilizing greater
than 99% of FY-95 budget, d) an exemplary safety record, e)
developing a strategy for partial Delisting of the INEL by the
year 2000, f) actively dealing with Natural Resource Dam-
ages Assessment issues, g) the achievement of significant
project cost reductions, h) and implementation of a partner-
ing charter and application of front end quality principles.

187 (INEL—95/00558) Using the baseline environ-
mental management report (BEMR) to examine alternate
program scenarios. Kristofferson, K. Lockheed Idaho Tech-
nologies Co., Idaho Falls, ID (United States). [1995]. 11p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC07-94ID13223. (CONF-951209-6: 17.
low-level radioactive waste management conference,
Phoenix, AZ (United States), 12-14 Dec 1995). Order Num-
ber DE96003115. Source: OSTI; NTIS; INIS; GPO Dep.

The US Department of Energy’s (DOE) Office of Environ-
mental Management (EM) released the first Baseline
Environmental Management Report (BEMR) in March, 1995.
The Congressionally-mandated report provides life-cycle
cost estimates, tentative schedules, and projected activities
necessary to complete DOE's Environmental Management
Program. This “base case” estimate is based on current pro-
gram assumptions and the most likely set of activities.
However, since the future course of the Environmental Man-
agement Program depends upon a number of fundamental
technical and policy choices, alternate program scenarios
were developed. These alternate cases show the potential
cost impacts of changing assumptions in four key areas: fu-
ture land use, program funding and scheduling, technology
development, and waste management configurations. Sev-
eral cost and program evaluation tools were developed to
support the analysis of these alternate cases. The objective
of this paper is to describe the analytical tool kit developed
to support the development of the 1995 Baseline Report and
to discuss the application of these tools to evaluate alternate
program scenarios.

188 (INEL-95/0576) Idaho National Engineering
Laboratory materials in inventory natural and enriched
uranium management and storage costs. Nebeker, R.L.
Lockheed Idaho Technologies Co., Idaho Falls, 1D (United
States). Nov 1995. 17p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC07-94ID13223. Order
Number DE96004135. Source: OSTI; NTIS; INIS; GPO Dep.

On July 13, 1994, the Office of Environmental Manage-
ment (EM) was requested to develop a planning process
that would result in management policies for dealing with
nuclear materials in inventory. In response to this request,
EM launched the Materials In Inventory (MIN) Initiative. A
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Headquarters Working Group was established to develop
the broad policy framework for developing MIN management
policies. MIN activities cover essentially all nuclear materials
within the DOE complex, including such items as spent nu-
clear fuel, depleted uranium, plutonium, natural and
enriched uranium, and other materials. In August 1995, a re-
port discussing the natural and enriched uranium pottion of
the Initiative for the Idaho National Engineering Laboratory
(INEL) was published. That report, ‘ldaho National Engineer-
ing Laboratory Materials-in-inventory, Natural and Enriched
Uraniu’.’ identified MIN under the control of Lockheed
Idaho Technologies Company at the INEL. Later, additional
information related to the costs associated with the storage
of MIN materials was requested to supplement this report.
This report provides the cost information for storing, dispos-
ing, or consolidating the natural and enriched uranium
portion of the MIN materials at the INEL. The information
consists of eight specific tables which detail present man-
agement costs and estimated costs of future activities.

189 (INEL—95/00602) Estimating and understand-
ing DOE waste management costs’. Kang, J.S. (USDOE,
Washington, DC (United States)); Sherick, M.J. Lockheed
Idaho Technologies Co., Idaho Falls, ID (United States).
[1995]. 13p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC07-941D13223. (CONF-951209-7:
17. low-level radioactive waste management conference,
Phoenix, AZ (United States), 12-14 Dec 1995). Order Num-
ber DES6003510. Source: OSTI; NTIS; INIS; GPO Dep.

This paper examines costs associated with cleaning up
the US Department of Energy’s (DOE’s) nuclear facilities,
with particular emphasis on the waste management pro-
gram. Life-cycle waste management costs have been
compiled and reported in the DOE Baseline Environmental
Management Report (BEMR). Waste management costs are
a critical issue for DOE because of the current budget con-
straints. The DOE sites are struggling to accomplish their
environmental management objectives given funding sce-
narios that are well below anticipated waste management
costs. Through the BEMR process, DOE has compiled
complex-wide cleanup cost estimates and has begun analy-
sis of these costs with respect to alternative waste
management scenarios and policy strategies. From this
analysis, DOE is attempting to identify the major cost drivers
and prioritize environmental management activities to
achieve maximum utilization of existing funding. This paper
provides an overview of the methodology DOE has used to
estimate and analyze some waste management costs, in-
cluding the key data requirements and uncertainties.

190 (INEL-95/0619) Evaluation of retrieval activi-
ties and equipment for removal of containers from the
transuranic storage area retrieval enclosure. Bannister,
R. (BNFL, Inc., Englewood, CO (United States)); Rhoden,
G.; Davies, G.B. Lockheed Idaho Technologies Co., ldaho
Falls, ID (United States); BNFL, Inc., Englewood, CO
(United States). Sep 1995. 41p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO07-
941D13223. Order Number DE96003994. Source: OSTI;
NTIS; INIS; GPO Dep.

Since 1970, the Radioactive Waste Management Com-
plex at the Ildaho National Engineering Laboratory has
accepted over 55,000 cubic meters of Transuranic contami-
nated hazardous waste for interim storage. The waste has
been neatly stored in “cell” configurations on adjoining,
above ground asphalt pads at the Transuranic Storage Area
(TSA). A number of reports have been supplied for review
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and comment describing the methodology and equipment
proposed for retrieval of drums and boxes from a storage fa-
cility at the INEL site. The contract for this review requires
two main issues to be addressed. First, the adequacy of
equipment and methodology for the retrieval of containers
which have been breached, lost structural integrity, or are
otherwise damaged, Second, to review the strategies and
equipment for retrieval of intact waste containers. These
issues are presented in the following report along with addi-
tional detail in the methodology to complete the description
of the operations required for retrieval under most opera-
tional scenarios. The documentation reviewed is considered
to be at an interim stage and is therefore expected to be
subject to the development of the methodology from the ex-
isting level of detail with input from the facility operators.
This review aims to anticipate some of this development by
providing suggested detailed methods of retrieval and equip-
ment for both normal and abnormal operations.

191 (INEL-96/00005) Measurement of 222Rn flux,
222pn emanation and ?2Ra concentration from injection
well pipe scale. Rood, A.S. (Idaho National Engineering
Lab., Idaho Falls, ID (United States)); Kendrick, D.T. Lock-
heed Idaho Technologies Co., Idaho Falls, ID (United
States). {1996]. 10p. Sponsored by USDOE, Washington,
DC (United States);American Petroleum Inst., Washington,
DC (United States). DOE Contract AC07-94I1D13223.
(CONF-960110-2: 29. midyear topical meeting of the Health
Physics Society: naturally occuring and accelerator pro-
duced radioactive material - regulation and risk assessment,
Scottsdale, AZ (United States), 7-10 Jan 1996). Order Num-
ber DE96007275. Source: OSTI; NTIS; INIS; GPO Dep.

The presence of Naturally Occurring Radioactive Material
(NORM) has been recognized since the early 1930s in
petroleum reservoirs and in oil and gas production and pro-
cessing facilities. NORM was typically observed in barite
scale that accumulated on the interior of oil production tub-
ing and in storage tank and heater-treater separation
sludge. Recent concern has been expressed over the health
impacts from the uncontrolled release of NORM to the pub-
lic. There are several potential exposure pathways to
humans from oil-field NORM. Among these is inhalation of
radon gas and its daughter products. For this exposure
pathway to be of any significance, radon must first be re-
leased from the NORM matrix and diffuse in free air. The
radon emanation fraction refers to the fraction of radon
atoms produced by the decay of radium, that migrate from
the bulk material as free gaseous atoms. The purpose of
this investigation was to characterize the radon release
rates from NORM-scale contaminated production tubing be-
ing stored above ground, characterize the radon emanation
fraction of the bulk scale material when removed from the
tubing, and characterize the radium concentrations of the
scale. Accurate characterization of *2Rn emanation frac-
tions from pipe scale may dictate the type of disposal
options available for this waste. Characterization of radon
release from stored pipes will assist in determining if con-
trols are needed for workers or members of the public
downwind from the source. Due to the sensitive nature of
this data, the location of this facility is not disclosed.

192 (INEL-96/0012) Analysis of ICPP fuel storage
rack inner tie and corner tie substructures. Nitzel, M.E.;
Rahl, R.G. Lockheed Idaho Technologies Co., Idaho Falls,
ID (United States). Jan 1996. 80p. Sponsored by USDOE,
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Washington, DC (United States). DOE Contract ACO07-
94ID13223. Order Number DE96007523. Source: OSTI;
NTIS; INIS; GPO Dep.

Finite element models were developed and analyses per-
formed for the tie plate, inner tie block assembly, and corner
tie block assembly of a 25 port fuel rack assembly designed
for installation in Pool 1 of Building 666 at the Idaho Chemi-
cal Processing Plant. These models were specifically
developed to investigate the adequacy of certain welds join-
ing components of the fuel storage rack assembly. The work
scope for the task was limited to an investigation of the
stress levels in the subject subassemblies when subjected
to seismic loads. Structural acceptance criteria used for the
elastic calculations performed were as found in the overall
rack design report as issued by the rack’s designer, Holtec
International. Structural acceptance criteria used for the
plastic calculations performed as part of this effort were as
defined in Subsection NF and Appendix F of the ASME
Boiler & Pressure Vessel Code. The results of the analyses
will also apply to the 30 port fuel storage rack design that is
also scheduled for installation in Pool 1 of ICPP 666. The
results obtained from the analyses performed for this task
indicate that the welds joining the inner tie block and corner
tie block to the surrounding rack structure meet the accep-
tance criteria. Further, the structural members (plates and
blocks) were also found to be within the allowable stress
limits established by the acceptance criteria. The separate
analysis performed on the inner tie plate confirmed the
structural adequacy for both the inner tie plate, corner tie
plate, and tie block bolts. The analysis results verified that
the inner tie and corner tie block should be capable of trans-
ferring the expected seismic load without structural failure.

193 (INEL-96/00034) Development of waste
chargeback systems at the Idaho National Engineering
Laboratory (INEL). Piscitella, R.R. Lockheed Idaho Tech-
nologies Co., Idaho Falls, ID (United States). Feb 1996. 7p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC07-94I1D13223. (CONF-960212-15: Waste
management '96: HLW, LLW, mixed wastes and environ-
mental restoration - working towards a cleaner environment,
Tucson, AZ (United States), 25-29 Feb 1996). Order Num-
ber DE96007274. Source: OSTI; NTIS; INIS; GPO Dep.

Includes vugraphs.

Chargeback systems have been discussed (and cussed),
tried, modified, and in some cases, successfully imple-
mented in the DOE complex over the years. With the current
emphasis on “Doing business like a private company,” there
has been renewed interest at the Idaho National Engineer-
ing Laboratory (INEL) in implementing chargeback systems
for waste management activities. The most recent activities
relating to chargeback at the INEL started the summer of
1995 with direction from waste operations management to
develop and pilot test a chargeback system. This paper
presents the results of this effort to date.

194 (INEL-96/0053) Idaho Chemical Processing
Plant Process Efficiency improvements. Griebenow, B.
Idaho National Engineering Lab., Idaho Falls, ID (United
States). Mar 1996. 29p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC07-84I1D13223. Order
Number DES6010359. Source: OSTI; NTIS; INIS; GPO Dep.

In response to decreasing funding levels available to sup-
port activities at the Idaho Chemical Processing Plant
(ICPP) and a desire to be cost competitive, the Department
of Energy Ildaho Operations Office (DOE-ID) and Lockheed



Idaho Technologies Company have increased their empha-
sis on cost-saving measures. The ICPP Effectiveness
Improvement Initiative involves many activities to improve
cost effectiveness and competitiveness. This report docu-
ments the methodology and results of one of those cost
cutting measures, the Process Efficiency Improvement Activ-
ity. The Process Efficiency Improvement Activity performed
a systematic review of major work processes at the ICPP to
increase productivity and to identify nonvalue-added require-
ments. A two-phase approach was selected for the activity to
allow for near-term implementation of relatively easy process
modifications in the first phase while obtaining long-term
continuous improvement in the second phase and beyond.
Phase | of the initiative included a concentrated review of
processes that had a high potential for cost savings with the
intent of realizing savings in Fiscal Year 1996 (FY-96.)
Phase Il consists of implementing long-term strategies too
complex for Phase | implementation and evaluation of pro-
cesses not targeted for Phase | review. The Phase [l effort
is targeted for realizing cost savings in FY-97 and beyond.

195 (INEL-96/0054) Hazard classification of envi-
ronmental restoration activities at the INEL. Peatross,
R.G. Lockheed Idaho Technologies Co., Idaho Falls, ID
(United States). Apr 1996. 28p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO07-
94ID13223. Order Number DE96013303. Source: OSTI;
NTIS; INIS; GPO Dep.

The following documents require that a hazard classifica-
tion be prepared for all activities for which US Depariment of
Energy (DOE) has assumed environmental, safety, and
health responsibility: the DOE Order 5481.1B, Safety Analy-
sis and Review System and DOE Order 5480.23, Nuclear
Safety Analysis Reports. A hazard classification defines the
level of hazard posed by an operation or activity, assuming
an unmitigated release of radioactive and nonradioactive
hazardous material. For environmental restoration activities,
the release threshold criteria presented in Hazard Baseline
Documentation (DOE-EM-STD-5502-94) are used to deter-
mine classifications, such as Radiological, Nonnuclear, and
Other Industrial facilities. Based upon DOE-EM-STD-5502-
94, environmental restoration activities in all but one of the
sites addressed by the scope of this classification (see Sec-
tion 2) can be classified as “Other Industrial Facility”.
DOE-EM-STD-5502-94 states that a Health and Safety Plan
and compliance with the applicable Occupational Safety and
Health Administration (OSHA) standards are sufficient safety
controls for this classification.

196 (INEL-96/0101) Environmental management re-
quirements/defensible costs project. Final report. ldaho
National Engineering Lab., Idaho Falls, ID (United States).
Feb 1996, 114p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC07-94ID13223. Order
Number DE96010362. Source: OSTI; NTIS; INIS; GPO Dep.

Lockheed |daho Technologies Company (LITCO) used a
systems engineering approach to develop the first formal
requirements baseline for ldaho National Engineering Labo-
ratory (INEL) Environmental Management (EM) Programs.
The recently signed Settlement Agreement with the State of
Idaho (Batt Agreement), along with dramatically reduced EM
funding targets from Department of Energy (DOE) head-
quarters, drove the immediacy of this effort. Programs have
linked top-level requirements to work scope to cost esti-
mates. All EM work, grouped by decision units, was
scrubbed by INEL EM programs and by an independent
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“Murder Board.” Direct participation of upper level manage-
ment from LITCO and the DOE-ldaho Operations Office
ensured best information and decisions. The result is a
scrubbed down, defensible budget tied to top-level require-
ments for use in the upcoming DOE-Headquarters’ budget
workout, the Internal Review Board, the FY98 Activity Data
Sheets submittal, and preparation of the FY97 control ac-
counts and out-year plans. In addition to the remarkable
accomplishments during the past eight weeks, major issues
were identified and documented and follow-on tasks are un-
derway which will lead to further improvements in INEL EM
program management.

197 (INEL-96/0148) Technical requirements docu-
ment for the waste flow analysis. Shropshire, D.E. Idaho
National Engineering Lab., |daho Falls, ID (United States).
May 1996. 13p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC07-941D13223. Order
Number DE96014177. Source: OSTI; NTIS; INIS; GPO Dep.

Purpose of this Technical Requirements Document is to
define the top level customer requirements for the Waste
Flow Analysis task. These requirements, once agreed upon
with DOE, will be used to flow down subsequent develop-
ment requirements to the model specifications. This
document is intended to be a “living document” which will be
modified over the course of the execution of this work
element. Initial concurrence with the technical functional re-
quirements from Environmental Management (EM)-50 is
needed before the work plan can be developed.

198 (INEL-96/0186) ICPP environmental monitor-
ing report CY-1995. Lockheed Idaho Technologies Co.,
Idaho Falls, 1D (United States). Apr 1996. 52p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC07-94ID13223. Order Number DE96013307. Source:
OSTI; NTIS; INIS; GPO Dep.

Summarized in this report are the data collected through
Environmental Monitoring programs conducted at the Idaho
Chemical Processing Plant (ICPP) by the Environmental
Protection Department. The ICPP is responsible for comply-
ing with all applicable Federal, State, Local and DOE Rules,
Regulations and Orders. Radiological effluent and emissions
are regulated by the DOE in accordance with the Derived
Concentration Guides (DCGs). The State of Idaho regulates
nonradiological waste resulting from the ICPP operations in-
cluding airborne, liquid, and solid waste. The Environmental
Department updated the Quality Assurance (QA) Project
Plan for Environmental Monitoring activities during the third
quarter of 1992. QA activities have resulted in the ICPP’s
implementation of the Environmental Protection Agency
(EPA) rules and guidelines pertaining to the collection, anal-
yses, and reporting of environmentally related samples.
Where no EPA methods for analyses existed for radionu-
clides, Lockheed ldaho Technologies Company (LITCO)
methods were used.

198 (KCP-613-5735) Pollution prevention opportu-
nity assessment approach, training, and technical
assistance for DOE contractors. FY 1995 report. Pem-
berton, S. Allied-Signal Aerospace Co., Kansas City, MO
(United States). Kansas City Div. Feb 1996. 99p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO04-76DP00613. Order Number DE96006087. Source:
OSTI; NTIS; INIS; GPO Dep.

The Department of Energy and its contractors are faced
with environmental concerns and large waste management
costs. Federal legislation and DOE Orders require sites to
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develop waste minimization/pollution prevention programs.
In response to these requirements, the Kansas City Plant
developed a pollution prevention tool called a pollution pre-
vention opportunity assessment (PPOA). Pilot assessments
resuited in the development of a graded approach to reduce
the amount of effort required for activities that utilized non-
hazardous and/or low-volume waste streams. The project’s
objectives in FY95 were to validate DOE’'s PPOA Graded
Approach methodology, provide PPOA training and techni-
cal assistance to interested DOE personnel and DOE
contractors, enhance the methodology with energy analysis
and tools for environmental restoration activities, implement
a DOE-wide PPOA database, and provide support to DOE
EM-334 in the completion of a report which estimates the
future potential for pollution prevention and waste minimiza-
tion in the DOE complex.

200 (K/ER—47/R1) Site descriptions of environmen-
tal restoration units at the Oak Ridge K-25 Site, Oak
Ridge, Tennessee. Goddard, P.L.; Legeay, A.J.; Pesce,
D.S.; Stanley, AM. Oak Ridge K-25 Site, TN (United
States). Nov 1995. 400p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC05-840R21400.
Order Number DES6003111. Source: OSTI; NTIS; INIS;
GPO Dep.

This report, Site Descriptions of Environmental Restora-
tion Units at the Oak Ridge K-25 Site, Oak Ridge,
Tennessee, is being prepared to assimilate information on
sites included in the Environmental Restoration (ER) Pro-
gram of the K-25 Site, one of three major installations on the
Oak Ridge Reservation (ORR) built during World War Ill as
part of the Manhattan Project. The information included in

this report will be used to establish program priorities so that
resources allotted to the K-25 ER Program can be best
used to decrease any risk to humans or the environment,
and to determine the sequence in which any remedial activi-
ties should be conducted. This document will be updated
periodically in both paper and Internet versions. Units within
this report are described in individual data sheets arranged
alphanumerically. Each data sheet includes entries on
project status, unit location, dimensions and capacity, dates
operated, present function, lifecycle operation, waste char-
acteristics, site status, media of concern, comments, and
references. Each data sheet is accompanied by a photo-
graph of the unit, and each unit is located on one of 13 area
maps. These areas, along with the sub-area, unit, and sub-
unit breakdowns within them, are outlined in Appendix A.
Appendix B is a summary of information on remote aerial
sensing and its applicability to the ER program.

201 (LA—13028-MS) Baseline radionuclide concen-
trations in soils and vegetation around the proposed
Weapons Engineering Tritium Facility and the Weapons
Subsystems Laboratory at TA-16. Fresquez, P.R.; Ennis,
M. Los Alamos National Lab., NM (United States). Sep
1995. 15p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-7405-ENG-36. Order Number
DES6000053. Source: OSTI; NTIS; INIS; GPO Dep.

A preoperational environmental survey is required by the
Department of Energy (DOE) for all federally funded re-
search facilities that have the potential to cause adverse
impacts on the environment. Therefore, in accordance with
DOE Order 5400.1, an environmental survey was conducted
over the proposed sites of the Weapons Engineering Tritium
Facility (WETF) and the Weapons Subsystems Laboratory
(WSL) at Los Alamos National Laboratory (LANL) at TA-16.
Baseline concentrations of tritium (*H), plutonium (3*®Pu and
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239py) and total uranium were measured in soils, vegetation
(pine needles and oak leaves) and ground litter. Tritium was
also measured from air samples, while cesium (¥'Cs) was
measured in soils. The mean concentration of airborne triti-
ated water during 1987 was 3.9 pCi/m>. Although the mean
annual concentration of *H in soil moisture at the 0-5 cm (2
in) soil depth was measured at 0.6 pCi/mL, a better back-
ground level, based on long-term regional data, was
considered to be 2.6 pCi/mL. Mean values for '¥’Cs, 2'8pPy,
239py, and total uranium in soils collected from the 0-5 cm
depth were 1.08 pCi/g, 0.0014 pCi/g, 0.0325 pCi/g, and 4.01
{ micro} g/g, respectively. Ponderosa pine (Pinus pon-
derosa) needles contained higher values of 2Py, 2°py,
and total uranium than did leaves collected from gambel's
oak (Quercus gambelii). In contrast, leaves collected from
gambel's oak contained higher levels of '¥’Cs than what
pine needles did.

202 (LA-13133-SR) 94-1 Research and Develop-
ment Project Lead laboratory support. Status report,
October 1-December 31, 1995. Dinehart, M. (comp.). Los
Alamos National Lab., NM (United States). May 1996.
61p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-7405-ENG-36. Order Number
DE96010651. Source: OSTI; NTIS; INIS; GPO Dep.

This is a quarterly progress report of the 94-1 Research
and Development Lead Laboratory Support Technical Pro-
gram Plan for the first quarter of FY 1996. The report
provides details concerning descriptions, DOE-complex-
wide material stabilization technology needs, scientific
background and approach, progress, benefits to the DOE

complex, and collaborations for selected subprojects. An ex-
ecutive summary and report on end-of-quarter spending is
included.

203 (LA-13148-MS) Ecotoxicological screen of Po-
tential Release Site 50-006(d) of Operable Unit 1147 of
Mortandad Canyon and relationship to the Radioactive
Liquid Waste Treatment Facilities project. Gonzales,
G.J.; Newell, P.G. Los Alamos National Lab., NM (United
States). Apr 1996. 27p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract W-7405-ENG-36. Order
Number DE96010042. Source: OSTI; NTIS; INIS; GPO Dep.

Potential ecological risk associated with soil contaminants
in Potential Release Site (PRS) 50-006(d) of Mortandad
Canyon at the Los Alamos National Laboratory was as-
sessed by performing an ecotoxicological risk screen. The
PRS surrounds Outfall 051, which discharges treated efflu-
ent from the Radioactive Liquid Waste Treatment Facility.
Discharge at the outfall is permitted under the Clean Water
Act National Pollution Discharge Elimination System. Ra-
dionuclide discharge is regulated by US Department of
Energy (DOE) Order 5400.5. Ecotoxicological Screening Ac-
tion Levels (ESALSs) were computed for nonradionuclide
constituents in the soil, and human risk SALs for radionu-
clides were used as ESALs. Within the PRS and beginning
at Outfall 051, soil was sampled at three points along each
of nine linear transects at 100-ft intervals. Soil samples from
3 depths for each sampling point were analyzed for the con-
centration of a total of 121 constituents. Only the results of
the surface sampling are reported in this report.

204 (LA-SUB-96-48) Product and market study for
Los Alamos National Laboratory. Building resources for
technology commercialization: The SciBus Analytical,
Inc. paradigm. Los Alamos National Lab., NM (United
States); Calidex Corp., Saratoga, CA (United States). 1 Feb



1996. 69p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-7405-ENG-36. Order Number
DE96012106. Source: OSTI; NTIS; GPO Dep.

The study project was undertaken to investigate how en-
trepreneurial small businesses with technology licenses can
develop product and market strategies sufficiently persua-
sive to attract resources and exploit commercialization
opportunities. The study attempts to answer two primary
questions: (1) What key business development strategies
are likely to make technology transfers successful, and (2)
How should the plan best be presented in order to attract re-
sources (e.g., personnel, funding, channels of distribution)?
In the opinion of the investigator, Calidex Corporation, if the
business strategies later prove to be successful, then the
plan model has relevance for any technology licensee at-
tempting to accumulate resources and bridge from
technology resident in government laboratories to the com-
mercial marketplace. The study utilized SciBus Analytical,
Inc. (SciBus), a Los Alamos National Laboratory CRADA
participant, as the paradigm small business technology li-
censee. The investigator concluded that the optimum value
of the study lay in the preparation of an actual business de-
velopment plan for SciBus that might then have, hopefully,
broader relevance and merit for other private sector technol-
ogy transfer licensees working with various Government
agencies.

205 (LA-SUB-96-97) Study of polyelectrolytes for
Los Alamos National Laboratory. Final report. Labonne,
N. (Florida State Univ., Tallahassee, FL (United States)).
Los Alamos National Lab., NM (United States); Florida State
Univ.,, Tallahassee, FL (United States). Nov 1994.
29p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-7405-ENG-36. Order Number
DES6013704. Source: OSTI; NTIS; INIS; GPO Dep.

To assess the safety of a potential radioactive waste
repository, analysis of the fluid solution containing low levels
of activity need to be performed. In some cases, the ra-
dioactivity would be so weak (3-30 pCi/L) that the solution
must be concentrated for measurement. For this purpose,
Los Alamos National Laboratory scientists are synthesizing
some water soluble polyelectrolytes, which, because they
are strong complexing agents for inorganic cations, can
concentrate the radioelements in solution. To assist in char-
acterization of these polyelectrolytes, the author has
performed experiments to determine physico-chemical con-
stants, such as pKa values and stability constants. The
complexation constants between both polyelectrolytes and
europium were determined by two methods: solvent extrac-
tion and ion exchange. Results are presented.

206 (LA-UR-95-692) Cost effectiveness studies of
environmental technologies: Volume 1. Silva, E.M.;
Booth, S.R. (eds.). Los Alamos National Lab., NM (United
States). Feb 1994. 39p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract W-7405-ENG-36. Order
Number DE95007853. Source: OSTI; NTIS; INIS; GPO Dep.

This paper examines cost effectiveness studies of envi-
ronmental technologies including the following: (1) In Situ
Air Stripping, (2) Surface Towed Ordinance Locator System,
(3) Ditch Witch Horizontal Boring Technology, (4) Direct
Sampling lon Trap Mass Spectrometer, (5) In Situ Vitrifica-
tion, (6) Site Characterization and Analysis Penetrometer
System, (7) In Situ Bioremediation, and (8) SEAMIST Mem-
brane System Technology.
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207 (LA-UR-95-1703) Decision support tools for
policy and planning. Jacyk, P.; Schultz, D.; Spangenberg,
L. Los Alamos National Lab., NM (United States). [1995].
5p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-7405-ENG-36. (CONF-9505278-1: Gen-
sym users group meeting, Cambridge, MA (United States),
24 May 1995). Order Number DE95015327. Source: OSTI;
NTIS; INIS; GPO Dep.

A decision support system (DSS) is being developed at
the Radioactive Liquid Waste Treatment Facility, Los
Alamos National Laboratory (LANL). The DSS will be used
to evaluate alternatives for improving LANL'’s existing central
radioactive waste water treatment plant and to evaluate new
site-wide liquid waste treatment schemes that are required
in order to handle the diverse waste streams produced at
LANL. The decision support system consists of interacting
modules that perform the following tasks: rigorous process
simulation, configuration management, performance analy-
sis, cost analysis, risk analysis, environmental impact
assessment, transportation modeling, and local, state, and
federal regulation compliance checking. Uncertainty han-
dling techniques are used with these modules and also with
a decision synthesis module which combines results from
the modules listed above. We believe the DSS being devel-
oped can be applied to almost any other industrial water
treatment facility with little modification because in most
situations the waste streams are less complex, fewer regu-
lations apply, and the political environment is simpler. The
techniques being developed are also generally applicable to
policy and planning decision support systems in the chemi-
cal process industry.

208 (LA-UR-95-1880) Above and beyond basic
public participation. Mathai, L.P.; Lefkoff, M.S.; Kelly, E.J.
Los Alamos National Lab., NM (United States). [1995]. 7p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-7405-ENG-36. (CONF-9506237-1: Inter-
national Congress on Hazardous Waste: impact on human
and ecological health, Atlanta, GA (United States), 5-8 Jun
1995). Order Number DE95015197. Source: OSTI; NTIS;
INIS; GPO Dep.

This paper evolved out of a discussion about public partic-
ipation as it is currently being brought to the fore-front of
clean-up activities at hazardous waste sites. There exists
much official and unofficial documentation pertaining to the
need for public involvement. The purposes for public
involvement efforts in Environmental Restoration are: to en-
able substantive input to the clean-up process; methods for
establishing formal, and now informal, mechanisms for pub-
lic input and awareness of on-going facility activities; and
the opening of better channels for communication and con-
flict resolution between the public and the facility. This
presentation will briefly outline the regulatory approach for
public outreach because many of these terms are used with
such frequency, their meanings tend to get forgotten or mis-
construed. Then, the authors will critique the most common
methods for conducting public involvement as attempted
through advisory boards and public meetings. For illustrative
purposes, they will be referring to the site they are most fa-
miliar with, which is Los Alamos National Laboratory
(LANL).

209 (LA-UR-95-2267) The restructuring of the Envi-

ronmental Restoration Program at Los Alamos National
Laboratory. Jansen, J. Los Alamos National Lab., NM
(United States). [1995]. 10p. Sponsored by USDOE, Wash-
ington, DC (United States). DOE Contract W-7405-ENG-36.
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(CONF-950868-8: ER ’95: environmental remediation con-
ference: committed to resuits, Denver, CO (United States),
13-18 Aug 1995). Order Number DE95016915. Source:
OSTI; NTIS; GPO Dep.

The Los Alamos National Laboratory (Laboratory) has
supported this country through 50 years of research and de-
velopment primarily in the area of nuclear weapons and
energy. As a result of the Laboratory’s activities, contamina-
tion of the environment occurred. The cleanup of
contaminated areas and the prevention of further contami-
nation has become an important part of the Laboratory’s
new mission: the reduction of the nuclear danger. The
cleanup of the Laboratory is somewhat unique. It is a very
large site. It includes 43 square miles of Laboratory land
that will continue to be in industrial use or under institutional
control for decades or centuries to come. It also includes
about 25 square miles of former Laboratory land that has
been converted to residential use, the Los Alamos townsite.
The unusual topography and hydrogeology of the site was
shaped during the last million years through the eruption of
a huge volcano and the ensuing erosion of the tuff-basalt
plateau into 19 canyons and associated finger-like mesas.
During the early phase of the Environmental Restoration
(ER) Program, 2,100 sites were identified as potential re-
lease sites. Sites range from a few hundred square feet to a
few acres in area. Contamination depths range from a few
to 100 feet. Typical contaminants are chemicals, heavy met-
als, radioactive constituents, and high explosives. Of
greatest concern are surface contamination, migration of the
contaminants along the surface into creeks and arroyos of
the canyons and ultimately into the Rio Grande, and migra-
tion through the earth into the drinking water aquifers.

210 (LA-UR-96-170) Dynamic quality assurance/
quality control (QA/QC) program to maximize the use of
on-site measurement. Kelly, L.A.; Roberts, J.B.; Swanson,
A.L.; Canavan, H.E. Los Alamos National Lab., NM (United
States). [1996]). 12p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract W-7405-ENG-36.
(CONF-960175-3: 4. internationa! on-site analysis meeting,
Orlando, FL (United States), 21-24 Jan 1996). Order Num-
ber DE96007169. Source: OSTI; NTIS; INIS; GPO Dep.

The use of on-site mobile laboratories at Los Alamos Na-
tional Laboratory (LANL) has increased within the last year
to accommodate the diverse analytical requirements of de-
mands for the Environmental Restoration Project (ERP). The
purpose of the mobile laboratory is to provide sample results
with the appropriate QC components within a near real time
(i.e. < 8 hours) to aid in a real time decision process such as
determining the extent of contamination and/or where to fo-
cus the sampling efforts. To meet the data quality objectives
(DQOS) of ERP, a flexible QA/QC program needs to exist.
By developing a QA/QC program containing the capability to
measure extraction efficiency and instrument sensitivity and
by participating in the DQO process, the appropriate QC can
easily be tailored to provide quick and inexpensive analytical
data while still meeting the project requirements. An QA/QC
program, consisting of both static and dynamic elements,
can be tailored to meet the ERP objectives.

211 (LA-UR-96-378) Chemical Exposure Assess-
ment Program at Los Alamos National Laboratory: A
risk based approach. Stephenson, D.J. Los Alamos Na-
tional Lab., NM (United States). [1996]. 18p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
7405-ENG-36. (CONF-960212-67: Waste management '96:
HLW, LLW, mixed wastes and environmental restoration -
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working towards a cleaner environment, Tucson, AZ (United
States), 25-29 Feb 1996). Order Number DE96008124.
Source: OSTI; NTIS; INIS; GPO Dep.

The University of California Contract And DOE Order
5480.10 require that Los Alamos National Laboratory
(LANL) perform health hazard assessments/inventories of
all employee workplaces. In response to this LANL has de-
veloped the Chemical Exposure Assessment Program. This
program provides a systematic risk-based approach to antic-
ipation, recognition, evaluation and control of chemical
workplace exposures. Program implementation focuses re-
sources on exposures with the highest risks for causing
adverse health effects. Implementation guidance includes
procedures for basic characterization, qualitative risk as-
sessment, quantitative validation, and recommendations and
reevaluation. Each component of the program is described.
It is shown how a systematic method of assessment
improves documentation, retrieval, and use of generated ex-
posure information.

212 (LBL-36825) A joint Russian-American field
test at the Chelyabinsk-65 (Mayak) Site: Test descrip-
tion and preliminary results. Wollenberg, H. (and others);
Tsang, C.F.; Frangos, W. Lawrence Berkeley Lab., CA
(United States). May 1995. 21p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO03-
76SF00098. (RAC-12; CONF-950917-11: 5. international
conference on radioactive waste management and environ-
mental remediation, Berlin (Germany), 3-9 Sep 1995). Order
Number DE95012351. Source: OSTI; NTIS; INIS; GPO Dep.

In September 1994, a Russian-American team conducted
hydrogeological, geochemical, geophysical, and radiometric
measurements in the territory of the Mayak Production As-
sociation. The primary purpose of these operations was to
examine the groundwater plume moving from Lake Karachai
toward the river. Activities encompassed isolation of hydro-
logic intervals in two wells and production of water from
these intervals, to compare isolated versus open-well
sampling methods; surface and soil-water sampling, ac-
companying radiometric measurements and subsequent
chemical analyses; and electrical resistivity profiling in areas
of expected contrasting resistivity. Preliminary results
indicate that (1) ®Co and '¥Cs are present in small concen-
trations in water of the Mishelyak River, (2) analyses of
water samples collected by a downhole sampler and of wa-
ter produced from packed-off intervals agree within limits of
laboratory accuracy, attesting to the efficacy of the sampling
methods presently used by the Russian workers; and (3)
strong contrasts occur between the electrical resistivities of
soil and bedrock. Further collaborative work is strongly rec-
ommended, and should include more detailed isolation of
intervals in wells by multi-packer installations, to better de-
termine the geochemical and hydrological characteristics of
the Karachai-Mishelyak system; deployment of a broader
soil-water and soil sampling array; a more detailed examina-
tion of the distribution and concentration of radionuclides by
high-resolution field gamma spectrometry; and a detailing of
the area’s electrical resistivity setting, using a mobile elec-
tromagnetic measurement system. ’

213 (LBL—-36928) Strongly coupled single-phase
flow problems: Effects of density variation, hydrody-
namic dispersion, and first order decay. Oldenburg,
C.M.; Pruess, K. Lawrence Berkeley Lab., CA (United
States). Mar 1995. 9p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC03-76SF00098.
(CONF-9503110-1: TOUGH 95: transport of unsaturated



ground water and heat workshop, Berkeley, CA (United
States), 20-22 Mar 1995). Order Number DES5014777.
Source: OSTI; NTIS; GPO Dep.

We have developed TOUGH2 modules for strongly cou-
pled flow and transport that include full hydrodynamic
dispersion. T2DM models two-dimensional flow and trans-
port in systems with variable salinity, while T2DMR includes
radionuclide transport with firstorder decay of a parent-
daughter chain of radionuclide components in variable
salinity systems. T2DM has been applied to a variety of cou-
pled flow problems including the pure solutal convection
problem of Elder and the mixed free and forced convection
salt-dome flow problem. In the Elder and salt-dome flow
problems, density changes of up to 20% caused by brine
concentration variations lead to strong coupling between the
velocity and brine concentration fields. T2DM efficiently cal-
culates flow and transport for these problems. We have
applied T2DMR to the dispersive transport and decay of
radionuclide tracers in flow fields with permeability hetero-
geneities and recirculating flows. Coupling in th ese
problems occurs by velocity-dependent hydrodynamic dis-
persion. Our results show that the maximum daughter
species concentration may occur fully within a recirculating
or low-velocity region. In all of the problems, we observe
very efficient handling of the strongly coupled flow and
transport processes.

214 (LBL-37333) Geological aspects of the nuclear
waste disposal problem. Laverov, N.P. (Russian Academy
of Sciences (Russian Federation)); Omelianenko, B.L.;
Velichkin, V.l. Lawrence Berkeley Lab., CA (United States).
Jun 1994. 22p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC03-76SF00098. Order
Number DE95015138. Source: OSTI; NTIS; INIS; GPO Dep.

For the successful solution of the high-level waste (HLW)
problem in Russia one must take into account such factors
as the existence of the great volume of accumulated HLW,
the large size and variety of geological conditions in the
country, and the difficult economic conditions. The most effi-
cient method of HLW disposal consists in the maximum use
of protective capacities of the geological environment and in
using inexpensive natural minerals for engineered barrier
construction. In this paper, the principal trends of geological
investigation directed toward the solution of HLW disposal
are considered. One urgent practical aim is the selection of
sites in deep wells in regions where the HLW is now held in
temporary storage. The aim of long-term investigations into
HLW disposal is to evaluate geological prerequisites for re-
gional HLW repositories.

215 (LBL-37337) Weathering products of basic
rocks as sorptive materials of natural radionuclides.
Omelianenko, B.l. (AN SSSR, Moscow (Russian Federa-
tion). Inst. Geologii Rudnykh Mestorozhdenij, Petrografii,
Mineralogii i Geokhimii); Niconov, B.S.; Ryzhov, B.l.; Shik-
ina, N.D. Lawrence Berkeley Lab., CA (United States). Jun
1994, 7p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC03-76SF00098. Order Number
DE95015137. Source: OSTI; NTIS; INIS; GPO Dep.

The principal requirements for employing natural minerals
as buffer and backfill material in high-level waste (HLW)
repositories are high sorptive properties, low water
permeability, relatively high thermal conductivity, and ther-
mostability. The major task of the buffer is to prevent the
penetration of radionuclides into groundwater. The authors
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of this report examined weathered basic rocks from three re-
gions of Russia in consideration as a suitable radioactive
waste bartrier.

216 (LBL-38151) Direct and inverse modeling of
multiphase flow systems. Finsterle, S. Lawrence Berkeley
Lab., CA (United States). Oct 1995. 13p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO03-76SF00098. (CONF-39510354-1: 1. GAMM seminar
on modelling and computation in environmental sciences,
Stuttgart (Germany), 12-13 Oct 1995). Order Number
DE96008394. Source: OSTI; NTIS; GPO Dep.

A modeling study is presented which demonstrates how
the combination of simulation and optimization techniques
can be used to improve the design of a multi-component re-
mediation system. A series of computer codes has been
developed at the Lawrence Berkeley National Laboratory to
solve forward and inverse problems in groundwater hydrol-
ogy. Simulations of non-isothermal, three-phase flow of
volatile organic compounds in three-dimensional heteroge-
neous media were performed. Inverse modeling capabilities
have been developed which can be used for both automatic
model calibration and optimization of remediation schemes.
In this study, we discuss a sequence of simulations to
demonstrate the potential use of numerical models to design
and analyze cleanup of a contaminated aquifer.

217 (ORNL/ER-183/A1) Addendum to the health
and safety plan for Waste Area Grouping 6 at Oak Ridge
National Laboratory, Oak Ridge, Tennessee. Environ-
mental Restoration Program. Clark, C. Jr.; Burman, S.N.;
Wilson, K.A. Oak Ridge National Lab., TN (United States).
Aug 1995. 12p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-840R21400. Order
Number DE95017188. Source: OSTI; NTIS; INIS; GPO Dep.

There are three purposes for this addendum to the health
and safety plan for Waste Area Grouping 6. The first pur-
pose is to provide record of a corrective action response
concerning an occurrence on WAG 6 in October 1994
(ORO-MMES-ENVRES-1994-0016.) This occurrence in-
volved a precautionary evacuation of subcontractor field
crews due to malfunctioning monitor alarms for organic va-
pors. The corrective action is to revise the WAG 6 Site
health and safety plan to improve communications during
emergency events. The second purpose is to incorporate
any outstanding health and safety issues not addressed in
the original health and safety plan for WAG 6 document
(ORNL/ER-183). The only variance of note is tritium air
monitoring in the Tumulus building. The tritium air monitor is
added in this addendum as monitoring equipment for WAG
6 with description of action level and calibration. The third
purpose of this addendum is to satisfy a condition of ap-
proval for the pending Nuclear Criticality Safety Assessment
(NCSA) pertaining to KEMA fuel storage at WAG 6. This ap-
proval condition requires the following: “The location of the
KEMA burial shall be recorded and maintained in a con-
trolied document that identifies the quantity and the general
physical conditions at the time of the entombment with an
admonishment to obtain nuclear criticality safety guidance
before altering the burial condition.” In order to satisfy the
approval, this document must be controlled. The predeces-
sor to the pending NCSA is NSR No. 0002WM22001.

218 (ORNL/ER-200/R1) Meteorological monitoring
sampling and analysis plan for the environmental moni-
toring plan at Waste Area Grouping 6, Oak Ridge
National Laboratory, Oak Ridge, Tennessee. Oak Ridge
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National Lab., TN (United States); CDM Federal Programs
Corp., Oak Ridge, TN (United States). Sep 1995.
75p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DES96006788. Source: OSTI; NTIS; INIS; GPO Dep.

This Sampling and Analysis Plan addresses meteorologi-
cal monitoring activities that wall be conducted in support of
the Environmental Monitoring Plan for Waste Area Grouping
(WAG) 6. WAG 6 is a shallow-burial land disposal facility for
low-level radioactive waste at the Oak Ridge National Labo-
ratory, a research facility owned by the US Department of
Energy and managed by Lockheed Martin Energy Systems,
Inc. Meteorological monitoring of various climatological pa-
rameters (e.g., temperature, wind speed, humidity) will be
collected by instruments installed at WAG 6. Data will be
recorded electronically at frequencies varying from 5-min in-
tervals to 1-h intervals, dependent upon parameter. The data
will be downloaded every 2 weeks, evaluated, compressed,
and uploaded into a WAG 6 data base for subsequent use.
The meteorological data will be used in water balance calcu-
lations in support of the WAG 6 hydrogeological model.

219 (ORNL/ER-206/V1) Final project report on ar-
senic biogeochemistry in the Clinch River and Watts
Bar Reservoir: Volume 1, Main text. Environmental
Restoration Program. Ford, C.J.; Byrd, J.T.; Grebmeier,
J.M.; Harris, R.A.; Moore, R.C.; Madix, S.E.; Newman, K.A.;
Rash, C.D. Oak Ridge National Lab., TN (United States).

Apr 1995. 102p. Sponsored by USDOE, Washington, DC’

(United States). DOE Contract AC05-840R21400. Order
Number DE95012537. Source: OSTI; NTIS; GPO Dep.

This document reports on the study of arsenic contamina-
tion in the Clinch River/Watts Bar Reservoir (CR/WBR)
system, downstream from the US Department of Energy’s
Oak Ridge Reservation (ORR). Arsenic is of particular
interest and concern because it occurs commonly in coal-
bearing rock and waste products, such as fly ash associated
with the burning of coal; it is classified as a Class A carcino-
gen by the Environmental Protection Agency; and disposal
of fly ash, both on and off the ORR, may have contaminated
surface water and sediments in the Clinch River and Watts
Bar Reservoir. Four main sites were sampled quarterly over
a 3-year period. Sites investigated included lower Watts Bar
Reservoir near Watts Bar Dam [Tennessee River kilometer
(TRK) 849.6), the Kingston area [Clinch River kilometer
(CRK) 1.6], Poplar Creek, and the McCoy Branch Embay-
ment. Additional sites were investigated in the vicinity of
these main stations to determine the distribution of contami-
nation and to identify possible alternative or additional
sources of arsenic.

220 (ORNL/ER-206/V2) Final project report on ar-
senic biogeochemistry in the Clinch River and Watts
Bar Reservoir: Volume 2, Quality assurance/quality con-
trol summary report for arsenic biogeochemistry in the
Clinch River and Watts Bar Reservoir. Environmental
Restoration Program. Newman, K.A.; Ford, C.J.; Byrd, J.T.
Oak Ridge National Lab., TN (United States). Apr 1995.
92p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE95012538. Source: OSTI; NTIS; GPO Dep.

Arsenic contamination was studied in the Clinch River/
Watts Bar Reservoir (CR/WBR) system downstream from
the US Department of Energy's Oak Ridge Reservation
(ORRY). Arsenic is of particular interest and concern because
(1) it occurs commonly in coal-bearing rock and waste prod-
ucts such as fly ash associated with the burning of coal, (2)
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it is classified as a Class A carcinogen by the US Environ-
mental Protection Agency, and (3) disposal of fly ash, both
on and off the ORR, may have contaminated surface water
and sediments in the Clinch River and Watts Bar Reservoir.
The present study dffers from previous reports on arsenic
concentrations in the CR/WBR system in the use of much
more sensitive and precise processing and analytical tech-
niques to measure arsenic species (arsenate, arsenite, and
organic arsenic) at levels well below the ecological and hu-
man health risk screening criteria. The absolute detection
limits using these techniques are approximately 20 to 40
pmol/L or 0.0015 to 0.003 pg/L.

221 (ORNL/ER-307) Quality Assurance Project
Plan for the treatability study of in situ vitrification of
Seepage Pit 1 in Waste Area Grouping 7 at Oak Ridge
National Laboratory. Oak Ridge National Lab., TN (United
States). Jul 1995. 90p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC05-840R21400. Order
Number DES5017047. Source: OSTI; NTIS; INIS; GPO Dep.

Environmental Restoration Program.

This Quality Assurance Project Plan (QAPjP) establishes
the quality assurance procedures and requirements to be
implemented for the control of quality-related activities for
Phase 3 of the Treatability Study (TS) of In Situ Vitrification
(ISV) of Seepage Pit 1, ORNL Waste Area Grouping 7. This
QAPjP supplements the Quality Assurance Plan for Oak
Ridge National Laboratory Environmental Restoration Pro-
gram by providing information specific to the ISV-TS. Phase
3 of the TS involves the actual ISV melt operations and
posttest monitoring of Pit 1 and vicinity. Previously, Phase 1
activities were completed, which involved determining the
boundaries of Pit 1, using driven rods and pipes and map-
ping the distribution of radioactivity using logging tools within
the pipes. Phase 2 involved sampling the contents, both lig-
uid and solids, in and around seepage Pit 1 to determine
their chemical and radionuclide composition and the spatial
distribution of these attributes. A separate QAPjP was de-
veloped for each phase of the project. A readiness review of
the Phase 3 activities presented QAPjP will be conducted
prior to initiating field activities, and an Operational
Acceptance, Test (OAT) will also be conducted with no con-
tamination involved. After, the OAT is complete, the ISV
process will be restarted, and the melt will be allowed to
increase with depth and incorporate the radionuclide con-
tamination at the bottom of Pit 1. Upon completion of melt 1,
the equipment will be shut down and mobilized to an adja-
cent location at which melt 2 will commence.

222 (ORNL/ER/Sub—87-99053/2/R1) Data base man-
agement plan for the remedial investigation/feasibility
study at Oak Ridge National Laboratory, Oak Ridge,
Tennessee. Oak Ridge National Lab., TN (United States);
Bechtel National, Inc., Oak Ridge, TN (United States). Nov
1993. 60p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE96002148. Source; OSTI; NTIS; INIS; GPO Dep.

This Data Base Management (DBM) Plan has been pre-
pared for use by Bechtel National, Inc. (Bechtel) and its
subcontractors in the performance of the Oak Ridge Na-
tional Laboratory (ORNL) Remedial Investigation/Feasibility
Study (RI/FS) program activities. The RI/FS program is be-
ing performed under subcontract to Martin Marietta Energy
Systems, Inc. (Energy Systems), the contractor operating
ORNL for the Department of Energy. This DBM Plan defines
the procedures and protocol to be followed in developing



and maintaining the data base used by Bechtel and its sub-
contractors for RI/FS activities at ORNL; describes the
management controls, policies, and guidelines to be fol-
lowed; and identifies responsible positions and their Energy
Systems functions. The Bechtel RI/FS data base will be
compatible with the Oak Ridge Environmental Information
System and will include data obtained from field measure-

ments and laboratory and engineering analyses. Personnel
health and safety information, document control, and project
management data will also be maintained as part of the
data base. The computerized data management system is
being used to organize the data according to application and
is capable of treating data from any given site as a variable
entity. The procedures required to implement the DBM Plan
are cross-referenced to specific sections of the plan.

223 (ORNL/M—4087) The Center for Environmental
Technology Innovative Technology Screening Process.
Bertrand, C.M. Oak Ridge National Lab., TN (United
States). Feb 1995. 18p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC05-840R21400. Order
Number DE95008966. Source: OST!; NTIS; INIS; GPO Dep.

The Center for Environmental Technology’s (CET) mission
is to provide a fully integrated system for accelerated
evaluation, development, commercialization, and public ac-
ceptance of creative environmental solutions which match
the foremost demands in today's environmentally sensitive
world. In short,” CET will create a means to provide quick, ef-
fective solutions for environmental needs. To meet this
mission objective, CET has created a unique and innovative
approach to eliminating the usual barriers in developing and
testing environmental technologies. The approach paves the
way for these emerging, cutting-edge technologies by coor-
dinating environmental restoration and waste management
activities of industry, universities, and the government to: ef-
ficiently and effectively transfer technology to these users,
provide market-driven, cost-effective technology programs to
the public and DOE, and aid in developing innovative ideas
by initiating efforts between DOE facilities and private indus-
try. The central part to this mission is selecting and
evaluating specific innovative technologies for demonstra-
tion and application at United States Department of Energy
(DOE) installations. The methodology and criteria used for
this selection, which is called the CET innovative Technol-
ogy Screening Process, is the subject of this paper. The
selection criteria used for the screening process were mod-
eled after other DOE technology transfer programs and
were further developed by CET's Technology Screening and
Evaluation Board (TSEB). The process benefits both CET
and the proposing vendors by providing objective selection
procedures based on predefined criteria. The selection pro-
cess ensures a rapid response to proposing vendors, all
technologies will have the opportunity to enter the selection
process, and all technologies are evaluated on the same
scale and with identical criteria.

224 (ORNL/M-4913) Attitudes and practices re-
garding disposal of liquid nuclear waste at Clinton
Laboratories in the very early years: A historical analy-
sis. Stow, S.H. Oak Ridge National Lab., TN (United
States). Feb 1996. 107p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC05-840R21400.
Order Number DE96006821. Source: OSTI; NTIS; INIS;
GPO Dep.

Many previously unreferenced documents show that the
management and disposal of the liquid nuclear waste gener-
ated at Clinton Labs (which became ORNL after 1948)
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during the 1940s was performed with the highest degree of
integrity and professionalism, contradicting today's percep-
tions. Even before construction of the laboratories in early
1943, professionals were making plans for the "safe” dis-
posal of waste through treatment and dilution at medically
prescribed levels into White Oak Creek and the Clinch
River, concern for human health permeated all the disposal

decisions. Chemical and physical treatment processes were
used to remove as much of the activity as possible before
release. Environmental and biological monitoring of the sur-
face waters was instituted very early in the disposal history.
Information learned at Clinton Labs with regard to waste dis-
posal was transferred to Hanford. By the latter part of the
1940s, the scientists were formulating fairly sophisticated re-
search programs for managing liquid waste and began
research on the disposal of low-level solid waste. This his-
torical analysis attempts to place the actions of the 1940s in
proper perspective, drawing on the attentiveness and in-
tegrity of those who participated 50 years ago. Applying
standards of the 1990s to actions in the 1940s must be
done skilfully, carefully, and with the realization that those
individuals were operating under extremely trying conditions,
with minimal knowledge of radionuclide behavior.

225 (ORNL/TM-12380) User’s manual for the ra-
dioactive decay and accumulation code RADAC.
Salmon, R.; Loghry, S.L.; Ashline, R.C. Oak Ridge National
Lab., TN (United States). Nov 1995. 166p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO05-840R21400. Order Number DE96003110. Source:
OSTI; NTIS; INIS; GPO Dep.

The RADAC computer code calculates radioactive decay
and accumulation of decayed products using an algorithm
based on the direct use of the Bateman equations and
referred to here as the yield factor method. This report ex-
plains the yield factor method, gives an overview of the
various modules in the RADAC code system, and describes
the decay and accumulation code in detail. The RADAC
code has capacity for two waste types and can accommo-
date up to 60 years of annual waste inputs. Decay times as
high as 1 million years can be calculated. The user supplies
the undecayed composition and radioactivity of the waste
placed in storage each year. The code calculates the de-
cayed composition, radioactivity, and thermal power of the
accumulated waste at the end of each year and gives the
results in terms of grams and curies of individual radionu-
clides. Calculations can be made for up to 19 waste storage
sites in a single run. For each site and each waste type, cal-
culations can be made by 1-year steps up to 60 years, by
10-year steps to 160 years, and by 6 discrete steps to 1 mil-
lion years. Detailed outputs can be printed for each waste
site and each time step by individual radionuclides. Summa-
rized outputs are also available. Excluding data-preparation
time, RADAC requires about 2 min to run 19 waste sites
with two types of transuranic waste at each site, using a 486
DX computer with a clock speed of 33 MHz. Because
RADAC uses a preselected set of decay times and does not
make in-reactor calculations, it should not be viewed as a
substitute for ORIGEN2. RADAGC is intended for use in
applications in which accumulations at the decay times pro-
vided by the code are sufficient for the user's purposes.

226 (PNL-10260-Rev.1) Financial assistance to
states and tribes to support emergency preparedness
and response and the safe transportation of hazardous
shipments: 1996 Update. Bradbury, J.A.; Leyson, J,;
Lester, M.K. Pacific Northwest Lab., Richland, WA (United
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States). Jul 1996. 109p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-76RL01830. Order
Number DE96014168. Source: OSTI; NTIS; INIS; GPO Dep.

This report revises and updates the 1995 report Financial
Assistance to States and Tribes to Support Emergency Pre-
paredness and Response and the Safe Transportation of
Hazardous Shipments, PNL-10260 (UC-620). The presenta-
tion of data and some of the data reported have been
changed; these data supersede those presented in the ear-
lier publication. All data have been updated to fiscal year
1995, with the exception of FEMA data that are updated to
fiscal year 1994 only. The report identifies and summarizes
existing sources of financial assistance to States and Tribes
in preparing and responding to transportation emergencies
and ensuring the safe transportation of hazardous ship-
ments through their jurisdictions. It is intended for use as an
information resource for the U.S. Department of Energy's
Office of Environmental Management (EM), Office of Trans-
portation, Emergency Management, and Analytical Services
(EM-76).

227 (PNL-10574) Hanford Site environmental re-
port for calendar year 1994. Dirkes, R.L.; Hanf, R.W.
(eds.). Pacific Northwest Lab., Richland, WA (United States).
Jun 1995. 375p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-76RL01830. Order
Number DE96001346. Source: OSTI; NTIS; INIS; GPO Dep.

This Hanford Site Environmental Report is prepared
annually pursuant to DOE Order 5400.1 to summarize envi-
ronmental data that characterize Hanford Site environmental
management performance and demonstrate compliance sta-
tus. The report also highlights significant environmental
programs and efforts. More detailed environmental compli-
ance, monitoring, surveillance, and study reports may be of
value; therefore, to the extent practical, these additional re-
ports have been referenced in the text. Individual papers
have been indexed separately for the database.

228 (PNL-10575) Hanford Site environmental data
for calendar year 1994: Surface and Columbia River.
Bisping, L.E. Pacific Northwest Lab., Richland, WA (United
States). Jul 1995. 300p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-76RL01830. Order
Number DE96001151. Source: OSTI; NTIS; INIS; GPO Dep.

Environmental monitoring at the Hanford Site, located in
southeastern Washington State, is conducted by Battelle
Memorial Institute, Pacific Northwest Division, as part of its
contract to operate the Pacific Northwest Laboratory (PNL)
for the US Department of Energy. The data collected pro-
vide a historical record of radionuclide and radiation levels
attributable to natural causes, worldwide fallout, and Han-
ford operations. Data are also collected to monitor several
chemicals. Pacific Northwest Laboratory publishes an
annual environmental report for the Hanford Site each cal-
endar year. The Hanford Site Environmental Report for
Calendar Year 1994 describes the Site mission and activi-
ties, general environmental features, radiological and
chemical releases from operations, status of compliance
with environmental regulations, status of programs to
accomplish compliance, and environmental monitoring activ-
ities and results. The report includes a summary of offsite
and onsite environmental monitoring data collected during
1994 b PNU's Environmental Monitoring Program. Appendix
A of that report contains data summaries created from raw
surface and river monitoring data. This volume contains the
actual raw data used to create the summaries.
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229 (PNL-10601) Toxicology profiles of chemical
and radiological contaminants at Hanford. Harper, B.L.;
Strenge, D.L.; Stenner, R.D.; Maughan, A.D.; Jarvis, M.K.
Pacific Northwest Lab., Richland, WA (United States). Jul
1995. 190p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. Order Number
DE96000877. Source: OSTI; NTIS; INIS; GPO Dep.

This document summarizes toxicology information re-
quired under Section 3.3 (Toxicity Assessment) of HSRAM,
and can also be used to develop the short toxicology pro-
files required in site assessments (described in HSRAM,
Section 3.3.5). Toxicology information is used in the dose-
response step of the risk assessment process. The
dose-response assessment describes the quantitative rela-
tionship between the amount of exposure to a substance
and the extent of toxic injury or disease. Data are derived
from animal studies or, less frequently, from studies in ex-
posed human populations. The risks of a substance cannot
be ascertained with any degree of confidence unless
dose-response relations are quantified. This document sum-
marizes dose-response information available from the US
Environmental Protection Agency (EPA). The contaminants
selected for inclusion in this document represent most of the
contaminants found at Hanford (both radiological and chemi-
cal), based on sampling and analysis performed during site
investigations, and historical information on waste disposal
practices at the Hanford Site.

230 (PNL-10608) Risk information in support of
cost estimates for the Baseline Environmental Manage-
ment Report (BEMR). Section 1. Gelston, G.M. (Pacific
Northwest Lab., Richland, WA (United States)); Jarvis, M.F.;
Warren, B.R.; Von Berg, R. Pacific Northwest Lab., Rich-
land, WA (United States). Jun 1995. 302p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-76RL01830. Order Number DE95015593. Source:
OSTI; NTIS; INIS; GPO Dep.

The Pacific Northwest Laboratory (PNL)(1) effort on the
overall Baseline Environmental Management Report
(BEMR) project consists of four installation-specific work
components performed in succession. These components
include (1) development of source terms, 92) collection of
data and preparation of environmental settings reports, (3)
calculation of unit risk factors, and (4) utilization of the unit
risk factors in Automated Remedial Action Methodology
(ARAM) for computation of target concentrations and cost
estimates. This report documents work completed for the
Nevada Test Site, Nevada, for components 2 and 3. The
product of this phase of the BEMR project is the develop-
ment of unit factors (i.e., unit transport factors, unit exposure
factors, and unit risk factors). Thousands of these unit fac-
tors are gene rated and fill approximately one megabyte of
computer information per installation. The final unit risk fac-
tors (URF) are transmitted electronically to BEMR-Cost task
personnel as input to a computer program (ARAM).
Abstracted files and exhibits of the URF information are in-
cluded in this report. These visual formats are intended to
provide a sample of the final task deliverable (the URF files)
which can be easily read without a computer.

231 (PNL—10714) Nonradiological chemical path-
way analysis and identification of chemicals of concern
for environmental monitoring at the Hanford Site. Blan-
ton, M.L.; Cooper, A.T.; Castleton, K.J. Pacific Northwest
Lab., Richland, WA (United States). Nov 1995. 80p. Spon-
sored by USDOE, Washington, DC (United States). DOE



Contract AC06-76RL01830. Order Number DES6003370.
Source; OSTI; NTIS; INIS; GPO Dep.

Pacific Northwest's Surface Environmental Surveillance
Project (SESP) is an ongoing effort tot design, review, and
conducted monitoring on and off the Hanford site. Chemi-
cals of concern that were selected are listed. Using modeled
exposure pathways, the offsite cancer incidence and hazard
quotient were calculated and a retrospective pathway analy-
sis performed to estimate what onsite concentrations would
be required in the soil for each chemical of concern and
other detected chemicals that would be required to obtain
an estimated offsite human-health risk of 1.0E-06 cancer in-
cidence or 1.0 hazard quotient. This analysis indicates that
current nonradiological chemical contamination occurring on
the site does not pose a significant offsite human-health
risk; the highest cancer incidence to the offsite maximally
exposed individual was from arsenic (1.76E-10); the highest
hazard quotient was chromium(VI) (1.48E-04). The most
sensitive pathways of exposure were surfacewater and
aquatic food consumption. Combined total offsite excess
cancer incidence was 2,09E-10 and estimated hazard quo-
tient was 2.40E-04. Of the 17 identified chemicals of
concern, the SESP does not currently (routinely) monitor ar-
senic, benzo(a)pyrene, bis(2- ethylhexyl)phthalate (BEHP),
and chrysene. Only 3 of the chemicals of concern (arsenic,
BEHP, chloroform) could actually occur in onsite soil at
concern high enough to cause a 1.0E-06 excess cancer in-
cidence or a 1.0 hazard index for a given offsite exposure
pathway. During the retrospective analysis, 20 other chemi-
cals were also evaluated; only vinyl chloride and thallium
could reach targeted offsite risk values.

232 (PNL-SA—23600) TEMPEST: A computer code
for three-dimensional analysis of transient fluid dynam-
ics. Fort, J.A. Pacific Northwest Lab., Richland, WA (United
States). Jun 1995. 5p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-76RL01830. Order
Number DE95015802. Source: OSTI; NTIS; INIS; GPO Dep.

TEMPEST (Transient Energy Momentum and Pressure
Equations Solutions in Three dimensions) is a powerful tool
for solving engineering problems in nuclear energy, waste
processing, chemical processing, and environmental
restoration because it analyzes and illustrates 3-D time-
dependent computational fluid dynamics and heat transfer
analysis. It is a family of codes with two primary versions, a
N- Version (available to public) and a T-Version (not
currently available to public). This handout discusses its ca-
pabilities, applications, numerical algorithms, development
status, and availability and assistance.

233 (PNL-SA-25593) I[ncorporating pollution into
US Department of Energy design projects: Case study
resuits and participant feedback. Dorsey, J.A. (Pacific
Northwest Lab., Richland, WA (United States)); Greitzer,
F.L.;, Raney, E.A. Pacific Northwest Lab., Richland, WA
(United States). Jun 1995. 10p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC06-76RL01830. (CONF-950646—30: Air and Waste Man-
agement Association meeting, San Antonio, TX (United
States), 18-23 Jun 1995). Order Number DE95014183.
Source: OSTI; NTIS; GPO Dep.

Pollution prevention seeks to eliminate the release of all
pollutants (hazardous and non-hazardous) to all media
(land, air, and water). Beyond: eliminating pollution at the
source, pollution prevention includes energy conservation,
water conservation, and protection of natural resources.
Therefore, pollution prevention addresses not only wastes
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exiting a process, but materials entering and being
consumed by the process as well. Historically, pollution pre-
vention activities within the US Department of Energy (DOE)
have focused on existing process waste streams — the Pol-
lution Prevention Opportunity Assessment (P20A) being the
central tool for identifying and implementing pollution pre-
vention opportunities. However, it is estimated that 70% of a
product’s total lifecycle cost is fixed by design (i.e., before
the product, process, or facility ever gets built). By moving
pollution prevention upstream into design, new opportunities
emerge for minimizing waste not only during operations, but
during construction and dismantlement of a facility as well.
This is significant because it is estimated that the environ-
mental consequences from construction of a building are
comparable to a decade of operating the building, and de-
molition creates even more waste than construction.

234 (PNL-SA-25713) Development of an educa-
tional partnership for enhancement of a computer risk
assessment model. Topper, K. (Mesa State Coll., Grand

Junction, CO (United States). Dept. of Physics and Environ-
mental Sciences); Castleton, K.; Buck, J.; Droppo, J. Jr.
Pacific Northwest Lab., Richland, WA (United States). Feb
1995. 10p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. (CONF-950216—
165: Waste management '95, Tucson, AZ (United States),
26 Feb - 2 Mar 1995). Order Number DE95014191. Source:
OSTI; NTIS; INIS; GPO Dep.

The Multimedia Environmental Pollutant Assessment Sys-
tem (MEPAS) is a computer program which evaluates
exposure pathways for chemical and radioactive releases
according to their potential human health impacts. MEPAS
simulates the exposure pathways through standard source-
to-receptor transport principles using, a multimedia
approach (air, groundwater, overland flow, soil, surface
water) in conjunction with specific chemical exposure con-
siderations. This model was originally developed by Pacific
Northwest Laboratory (PNL) to prioritize environmental con-
cerns at potentially contaminated US Department of Energy
(DOE) sites. Currently MEPAS is being used to evaluate a
range of environmental problems which are not restricted to
DOE sites. A partnership was developed between PNL and
Mesa State College during 1991. This partnership involves
the use of undergraduate students, faculty, and PNL per-
sonnel to complete enhancements to MEPAS. This has led
to major refinements to the original MEPAS shell for DOE in
a very cost-effective manner. PNL was awarded a 1993
Federal Laboratory Consortium Award and Mesa State Col-
lege was awarded an Environmental Restoration and Waste
Management Distinguished Faculty Award from DOE in
1993 as a result of this collaboration. The college has bene-
fited through the use of MEPAS within laboratories and
through the applied experience gained by the students. De-
velopment of this partnership will be presented with the goal
of aliowing other DOE facilities to replicate this program. It is
specifically recommended that DOE establish funded
programs which support this type of a relationship on an on-
going basis. Additionally, specific enhancements to MEPAS
will be presented through computer display of the program.

235 (PNL-SA—26080) Development and implemen-
tation of an analytical quality assurance plan at the
Hanford site. Kuhl-Klinger, K.J. (Pacific Northwest Lab.,
Richland, WA (United States)); Taylor, C.D.; Kawabata, K.K.
Pacific Northwest Lab., Richland, WA (United States). Aug
1995. 11p. Sponsored by USDOE, Washington, DC (United
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States). DOE Contract AC06-76RL01830. (CONF-950877—-
22: 3. American Society for Mechanical Engineers (ASME)
biennial mixed waste symposium, Baltimore, MD (United
States), 7-11 Aug 1995). Order Number DE96002716.
Source: OSTI; NTIS; INIS; GPO Dep.

The Hanford Analytical Services Quality Assurance Plan
(HASQAP) provides a uniform standard for onsite and offsite
laboratories performing analytical work in support of Hanford
Site environmental cleanup initiatives. The Hanford Site is a
nuclear site that originated during World War 11 and has a
legacy of environmental clean up issues. In early 1993, the
need for and feasibility of developing a quality assurance
plan to direct all analytical activities performed to support
environmental cleanup initiatives set forth in the Hanford
Federal Facility Agreement and Consent Order were dis-
cussed. Several group discussions were held and from them
came the HASQAP. This document will become the quality
assurance guidance document in a Federal Facility
Agreement and Consent Order. This paper presents the me-
chanics involved in developing a quality assurance plan for
this scope of activity, including the approach taken to re-
solve the variability of quality control requirements driven by

numerous regulations. it further describes the consensus-

building process and how the goal of uniting onsite and
offsite laboratories as well as inorganic, organic, and radio-
analytic disciplines under a common understanding of basic
quality control concepts was achieved.

236 (PNL-SA—26402) Overview of contamination
from US and Russian nuclear complexes. Bradley, D.J.
Pacific Northwest Lab., Richland, WA (United States). Jun
1995. 24p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. (CONF-9506245-
1: NATO meeting on nuclear submarine decommissioning
and related problems, Moscow (Russian Federation), 19-22
Jun 1995). Order Number DE95016818. Source: OST;
NTIS; INIS; GPO Dep.

This paper briefly compares the United States and Rus-
sian weapons complexes and provides a perspective on the
releases of radioactivity to the environment in both coun-
tries. Fortunately, the technologies, data, models, and
scientific experience that have been gained over the last 50
years are being shared between the US Department of En-
ergy (DOE) and Ministry of Atomic Energy of the Russian
Federation (MINATOM) which constitutes a new environ-
mental partnership between the two countries.

237 (PNL-SA—26460) Risk-based prioritization at
Hanford Nuclear Site. Hesser, W.A.; Mosely, M.T. Pacific
Northwest Lab., Richland, WA (United States). Nov 1995.
14p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. (CONF-951135-
26: 1995 International mechanical engineering congress
and exhibition, San Francisco, CA (United States), 12-17
Nov 1995). Order Number DE96004382. Source: OSTI;
NTIS; INIS; GPO Dep.

This paper describes the method used to incorporate risk-
based decision making into the Hanford resource allocation
process. This method, the Revised Priority Planning Grid, is
used as a tool to calculate benefits and benefit-to-cost ratios
for comparison of environmental cleanup activities. The tool
is based on Hanford Site objectives. Benefits are deter-
mined by estimating the impact on those objectives resulting
from funding specific environmental management activities.
Impacts are also a function of the weights associated with
the objectives. These weights in the Revised Priority Plan-
ning Grid reflect US Development of Energy management
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values, which were obtained through a formal value-
elicitation process. With modification to the objectives and
weights, the Revised Priority Planning Grid could be used in
different situations. By factoring in environmental, safety,
and heaith risk and assigning higher scores to those activi-
ties that provide the most benefit, the Revised Priority
Planning Grid is a reproducible, scientific way of scoring
competing activities or interests.

238 (PNNL-10969) TWRS privatization bibliogra-
phy. Pacific Northwest Lab., Richland, WA (United States).
Feb 1996. 36p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-76RL01830. Order
Number DE96008336. Source: OSTI; NTIS; INIS; GPO Dep.

The purpose of this bibliography is to present a select set
of documents that may be of interest to the Offeror, covering
a variety of subject areas related to the TWRS Privatization
Project. The organization of this bibliography is by subject
area. Some of the documents overlap subject areas, and
may be presented in more than one. Additionally, assign-
ment of a document to one subject area does not necessarily
preclude that document from containing information relevant
to other subject areas not identified. The subject areas in-
clude, in order of presentation:.. Waste Characterization;
Pre-treatment; High-level Waste Immobilization; Low-level
Waste Immobilization; Low-level Waste Melter Test Pro-
gram; Performance Assessment; and General Safety.

239 (PNNL-10969-Rev.1) TWRS privatization bibli-
ography. Pacific Northwest Lab., Richland, WA (United
States). Mar 1996. 49p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-76RL01830. Order
Number DE96008174. Source: OSTI; NTIS; INIS; GPO Dep.

The purpose of this bibliography is to present a select set
of documents that may be of interest to the Offeror, covering
a variety of subject areas related to the TWRS Privatization
Project. This bibliography is not, nor is intended to be, ex-
haustive or complete. It was prepared with the intent of
providing a sampling of representative documents poten-
tially helpful to Offerors. The documents referenced herein
have been identified as representative of those potentially
helpful to Offerors. This list of documents does not repre-
sent the full extent of available and potentially helpful
information, nor should it be taken as a representation of
documents determined to be of greater importance than
other documents not referenced herein. There are numer-
ous documents available to the public that are NOT cited in
this bibliography; the Offeror is encouraged to perform
searches for alternate sources of information.

240 (PNNL-10969-Rev.2) TWRS privatization bibli-
ography. Revision 2. Pacific Northwest National Lab.,
Richland, WA (United States). Apr 1996. 80p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-76RL01830. Order Number DE96011470. Source:
OSTI; NTIS; GPO Dep.

The purpose of this bibliography is to present a select set
of documents that may be of interest to the Offeror, covering
a variety of subject areas related to the TWRS Privatization
Project. This bibliography is not, nor is it intended to be, ex-
haustive or complete. It was prepared with the intent of
providing a sampling of representative documents poten-
tially helpful to Offerors. This bibliography is organized by
subject area. The subjects covered are: waste characteriza-
tion; pre-treatment; high-level waste immobilization;
low-level waste immobilization; low-level waste melter test
program; performance assessment; general; and safety.



241 (PNNL-11030) TWEAT ’95: User’s documenta-
tion update. Robertus, B.; Lambert, R. Pacific Northwest
Lab., Richland, WA (United States). Mar 1996. 45p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-76RL01830. Order Number DE96008180.
Source: OSTI; NTIS; INIS; GPO Dep.

This report is designed to be a supplement to TWEAT'94
(PVTD-C94-05.01K Rev.1). it is intended to describe the pri-
mary features of the Ternary Waste Envelope Assessment
Tool software package that have been added in FY’95 and
how to use them. It contains only minimal duplication of in-
formation found in TWEAT'94 even though all features of
TWEAT'94 will still be available. Emphasis on this Update is
the binary plotting capability and the OWL Import modifica-
tions. Like it's predecessors, this manual does not provide
instructions for modifying the program code itself. The user
of TWEAT'95 is expected to be familiar with the basic con-
cepts and operation of the TWEAT software as discussed in
TWEAT'94. Software and hardware requirements have not
changed since TWEAT'94. TWEAT has now been tested us-
ing Macintosh System software versions 6.05 through 7.5.

242 (PNNL—11080) Supplemental mathematical for-
mulations, Atmospheric pathway: The Multimedia
Environmental Pollutant Assessment System (MEPAS).
Droppo, J.G.; Buck, J.W. Pacific Northwest Lab., Richiand,
WA (United States). Mar 1996. 101p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO06-76RL01830. Order Number DE96008330. Source:
OSTI; NTIS (documentation only); ESTSC (complete soft-
ware package), P.O. Box 1020, Oak Ridge, TN 37831-1020
(United States); INIS; GPO Dep.

The Multimedia Environmental Pollutant Assessment Sys-
tem (MEPAS) is an integrated software implementation of
physics-based fate and transport models for health and en-
vironmental risk assessments of both radioactive and
hazardous pollutants. This atmospheric component report is
one of a series of formulation reports that document the
MEPAS mathematical models. MEPAS is a “multimedia”
model; pollutant transport is modeled within, through, and
between multiple media (air, soil, groundwater, and surface
water), The estimated concentrations in the various media
are used to compute exposures and impacts to the environ-
ment, to maximum individuals, and to populations.

243 (PNNL-11080-Rev.) The Muitimedia Environ-
mental Pollutant Assessment System (MEPAS)®:
Atmospheric pathway formulations. Revision. Droppo,
J.G.; Buck, J.W. Pacific Northwest National Lab., Richland,
WA (United States). Mar 1996. 95p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
76RL01830. Order Number DE96010944. Source: OSTI;
NTIS (documentation only); ESTSC (complete software
package), P.O. Box 1020, Oak Ridge, TN 37831-1020
(United States); INIS; GPO Dep.

Report is unlimited; software package is copyrighted.

The Multimedia Environmental Pollutant Assessment Sys-
tem (MEPAS) is an integrated software implementation of
physics-based fate and transport models for health and
environmental risk assessments of both radioactive and haz-
ardous pollutants. This atmospheric component report is one
of a series of formulation reports that document the MEPAS
mathematical models. MEPAS is a multimedia model; pollu-
tant transport is modeled within, through, and between
muitiple media (air, soil, groundwater, and surface water).
The estimated concentrations in the various media are used
to compute exposures and impacts to the environment, to
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maximum individuals, and to populations. The MEPAS at-
mospheric component for the air media documented in this
report includes models for emission from a source to the air,
initial plume rise and dispersion, airborne pollutant transport
and dispersion, and deposition to soils and crops. The mate-
rial in this report is documentation for MEPAS Versions 3.0
and 3.1 and the MEPAS version used in the Remedial Ac-
tion Assessment System (RAAS) Version 1.0.

244 (PNNL—-11106) CY 1995 radiation dose recon-
ciliation report and resulting CY 1996 dose estimate for
the 324 nuclear facility. Landsman, S.D.; Thornhill, R.E;
Peterson, C.A. Pacific Northwest National Lab., Richland,
WA (United States). Apr 1996. 91p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
76RL01830. Order Number DE96010136. Source: OSTI;
NTIS; INIS; GPO Dep.

In this report, the dose estimate for CY 1995 is reconciled
by month wih actual doses received. Results of the reconcil-
jation were used to revise estimates of worker dose for CY
1996. Resulting dose estimate for the facility is also in-
cluded. Support for two major programs (B-Cell Cleanout
and Surveillance and Maintenance) accounts for most of the
exposure received by workers in the faility. Most of the
expousre received by workers comes from work in the Ra-
diochemical Engineering Complex airlock. In spite of
schedule and work scope changes during CY 1995, dose
estimates were close to actual exposures received. A num-
ber of ALARA measures were taken throughout the year;
exposure reduction due to those was 20.6 Man-Rem, a 28%
reduction from the CY 1995 estimate. Baseline estimates for
various tasks in the facility were used to compile the CY
1996 dose estimate of 45.4 Man-Rem; facility goal for CY
1996 is to reduce worker dose by 20%, to 36.3 Man-Rem.

245 (SAND-93-0350) Dynamic pulse buckling of
cylindrical shells under axial impact: A comparison of
2D and 3D finite element calculations with experimental
data. Hoffman, E.L., Ammerman, D.J. Sandia National
Labs., Albuquerque, NM (United States). Apr 1995.
74p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. Order Number
DE95014529. Source: OSTI; NTIS; INIS; GPO Dep.

A series of tests investigating dynamic pulse buckling of a
cylindrical shell under axial impact is compared to several
2D and 3D finite element simulations of the event. The pur-
pose of the work is to investigate the performance of various
analysis codes and element types on a problem which is ap-
plicable to radioactive material transport packages, and
ultimately to develop a benchmark problem to qualify finite
element analysis codes for the transport package design
industry. Four axial impact tests were performed on 4 in-
diameter, 8 in-long, 304 L stainless steel cylinders with a 3/
16 in wall thickness. The cylinders were struck by a 597 b
mass with an impact velocity ranging from 42.2 to 45.1 ft/
sec. During the impact event, a buckle formed at each end
of the cylinder, and one of the two buckles became unstable
and collapsed. The instability occurred at the top of the
cylinder in three tests and at the bottom in one test. Numeri-
cal simulations of the test were performed using the
following codes and element types: PRONTO2D with ax-
isymmetric four-node quadrilaterals; PRONTO3D with both
four-node shells and eight-node hexahedrons; and
ABAQUS/Explicit with axisymmetric two-node shells and
four-node quadrilaterals, and 3D four-node shells and eight-
node hexahedrons. All of the calculations are compared to
the tests with respect to deformed shape and impact load
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history. As in the tests, the location of the instability is not
consistent in all of the calculations. However, the calcula-
tions show good agreement with impact load measurements
with the exception of an initial load spike which is proven to
be the dynamic response of the load cell to the impact. Fi-
nally, the PRONIT02D calculation is compared to the tests
with respect to strain and acceleration histories. Accelerom-
eter data exhibited good qualitative agreement with the
calculations. The strain comparisons show that measure-
ments are very sensitive to gage placement.

246 (SAND-94-0932) The effect of stratigraphic dip
on brine inflow and gas migration at the Waste Isolation
Pilot Plant. Webb, S.W. (Sandia National Labs., Albu-
querque, NM (United States)); Larson, K.W. Sandia National
Labs., Albuquerque, NM (United States). Feb 1996.
69p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. Order Number
DE96006448. Source: OST!; NTIS; INIS; GPO Dep.

The natural dip of the Salado Formation at the Waste Iso-
lation Pilot Plant (WIPP), although regionally only about 111,
has the potential to affect brine inflow and gas-migration dis-
tances due to buoyancy forces. Current models, including
those in WIPP Performance Assessment calculations, as-
sume a perfectly horizontal repository and stratigraphy. With
the addition of buoyancy forces due to the dip, brine and
gas flow patterns can be affected. Brine inflow may increase
due to countercurrent flow, and gas may preferentially mi-
grate up dip. This scoping study has used analytical and
numerical modeling to evaluate the impact of the dip on
brine inflow and gas-migration distances at the WIPP in one,
two, and three dimensions. Sensitivities to interbed perme-
abilities, two-phase curves, gas-generation rates, and
interbed fracturing were studied.

247 (SAND-94-1311) Air intake shaft performance
tests (Shaft 5): In situ data report (May 1988—July 1995).
Waste Isolation Pilot Plant (WIPP) Thermal/Structural In-
teractions Program. Munson, D.E. (Sandia National Labs.,
Albuquerque, NM (United States). Repository Isolation Sys-
tems Dept.); Hoag, D.L.; Ball, J.R.; Baird, G.T.; Jones, R.L.
Sandia National Labs., Albuguerque, NM (United States).
Jul 1995. 181p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. Order
Number DE96006196. Source: OSTI; NTIS; INIS; GPO Dep.

Data are presented from the Air intake Shaft Test, an in
situ test fielded at the Waste Isolation Pilot Plant (WIPP).
The construction of this shaft, well after the initial three ac-
cess shafts, presented an unusual opportunity to obtain
valuable detailed data on the mechanical response of a
shaft for application to seal design. These data include
selected fielding information, test configuration, instrumenta-
tion activities, and comprehensive results from a large
number of gages. Construction of the test began in Decem-
ber 1987; gage data in this report cover the period from May
1988 through July 1995, with the bulk of the data obtained
after obtaining access in November, 1989 and from the
heavily instrumented period after remote gage installation
between May, 1990, and October, 1991.

248 (SAND-94-1945) ITEP: A survey of innovative
environmental restoration technologies in the Nether-
lands and France. Roberds, W.J. (Golder Associates, Inc.,
Redmond, WA (United States)); Voss, C.F.; Hitchcock, S.A.
Sandia National Labs., Albuquerque, NM (United States);
Golder Associates, Inc., Redmond, WA (United States). May
1995. 47p. Sponsored by USDOE, Washington, DC (United
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States). DOE Contract AC04-94AL85000. Order Number
DE95015057. Source: OSTI; NTIS; INIS; GPO Dep.

The International Technology Exchange Program (ITEP)
of the Department of Energy’s (DOE’s) Office of Environ-
mental Management (EM) is responsible for promoting the
import of innovative technologies to better address EM'’s
needs and the export of US services into foreign markets to
enhance US competitiveness. Under this program, poten-
tially innovative environmental restoration technologies,
either commercially available or under development in the
Netherlands and France, were identified, described, and
evaluated. It was found that 12 innovative environmental
restoration technologies, which are either commercially
available or under development in the Netherlands and
France, may have some benefit for the DOE EM program
and should be considered for transfer to the United States.

249 (SAND-94-1946) A survey of environmental
needs and innovative technologies in Germany. Voss,
C.F. (Golder Associates, Inc., Redmond, WA (United
States)); Roberds, W.J. Sandia National Labs., Albu-
querque, NM (United States); Golder Associates, Inc.,
Redmond, WA (United States). May 1995. 132p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC04-94A185000. Order Number DE95015058. Source:
OSTI; NTIS; INIS; GPO Dep.

The International Technology Program (IT?), formerly the
international Technology Exchange Program (ITEP), of the
Department of Energy’s (DOE’s) Office of Environmental
Restoration and Waste Management (EM) is responsible for
promoting: (1) the import of innovative technologies to bet-
ter address EM’s needs; and (2) the export of US services
into foreign markets to enhance US competitiveness. Under
this program: (1) the environmental restoration market in
Germany was evaluated, including the description of the
general types of environmental problems, the environmental
regulations, and specific selected contaminated sites; and
(2) potentially innovative environmental restoration technolo-
gies, either commercially available or under development in
Germany, were identified, described and evaluated. It was
found that: (1) the environmental restoration market in Ger-
many is very large, on the order of several billion US dollars
per year, with a significant portion possibly available to US
businesses; and (2) a large number (54) of innovative envi-
ronmental restoration technologies, which are either
commercially available or under development in Germany,
may have some benefit to the DOE EM program and should
be considered for transfer to the US.

250 (SAND-94-1949) Estimating the hydrogen ion
concentration in concentrated NaCl and Na,SO4 elec-
trolytes. Rai, D. (Pacific Northwest Lab., Richland, WA
(United States)); Felmy, A.R.; Juracich, S.P.; Rao, F. Sandia
National Labs., Albuquerque, NM (United States); Pacific
Northwest Lab., Richland, WA (United States). Jun 1995.
81p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. Order Number
DE95016459. Source: OSTI; NTIS; GPO Dep.

Combination glass electrodes were tested for determining
H* concentrations in concentrated pure and mixed NaCl and
NapS0, solutions, as well as natural brine systems. NaCl,
NaxS0,, and mixtures of NaCl and Na,SOs solutions were
analyzed. Correction factors for estimating pCy* (negative
logarithm of H* concentration) were determined from mea-
sured/observed pH values. Required Gran-type titrations
were done with HCI and/or NaOH. The titration method is
described and a step-by-step procedure provided; it has



been used previously for determining pCy* values of syn-
thetic chloride-dominated brines. Precautions are required to
determine correction factors for electrolytes that react with
H* or OH~ [sulfate brines for titration with acid; magnesium
brines for titration with base because of precipitation of
Mg(OH)2}. Correction factors A (pCy* = pHgp + A) from HCI
titrations were similar to those from NaOH titrations where
the concentration of free H* was calculated using a thermo-
dynamic model. These values should be applicable to solns
with a very large range in measured pH values (2 to 12).
Because a large number of solns were titrated with HC| and
the A values are similar for HCI and NaOH titrations, the A
values for NaCl and Na2S0O4 solns were fit as a function of
molality to allow extrapolation. For NaCi solns 0 to 6.0 M, A

can be obtained by multiplying the molality by 0.159. For
Na2S04 solns 0 to 2.0 M, the values of A can be obtained
from (0.221 — 0.549X + 0.201X?), where X is the molality of
Na;S04. Orion-Ross electrode evaluations indicated that the
A values did not differ significantly for different electrodes.
Results suggest that the data in this report can be used to
estimate A values for different NaCl and NaSQO, solns even
for noncalibrated electrodes.

- 251 (SAND-95-0081C) Estimates of fire environ-
ments in ship holds containing radioactive material
packages. Koski, J.A. (Sandia National Labs., Albuquerque,
NM (United States)); Cole, J.K.; Hohnstreiter, G.F.; Wix,
S.D. Sandia, National Labs., Albuquerque, NM (United
States). [1995). 7p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. (CONF-
951203~18: PATRAM '95; 11. international conference on
packaging and transportation of radioactive materials, Las
Vegas, NV (United States), 3-8 Dec 1995). Order Number
DE96003643. Source: OSTI; NTIS; INIS; GPO Dep.

Fire environments that occur on cargo ships differ signifi-
cantly from the fire environments found in land transport.
Cargo ships typically carry a large amount of flammable fuel
for propulsion and shipboard power, and may transport
large quantities of flammable cargo. As a result, sea mode
transport accident records contain instances of long lasting
and intense fires. Since Irradiated Nuclear Fuel (INF) casks
are not carried on tankers with large flammable cargoes,
most of these dramatic, long burning fires are not relevant
threats, and transport studies must concentrate on those
fires that are most likely to occur. By regulation, INF casks
must be separated from flammable cargoes by a fire-
resistant, liquid-tight partition. This makes a fire in an
adjacent ship hold the most likely fire threat. The large size
of a cargo ship relative to any spent nuclear fuel casks on
board, however, may permit a severe, long lasting fire to oc-
cur with little or no thermal impact on the casks. Although
some flammable materials such as shipping boxes or con-
tainer floors may exist in the same hold with the cask, the
amount of fuel available may not provide a significant threat
to the massive transport casks used for radioactive materi-
als. This shipboard fire situation differs significantly from the
regulatory conditions specified in 10 CFR 71 for a fully en-
gulfing pool fire. To learn more about the differences, a
series of simple thermal analyses has been completed to
estimate cask behavior in likely marine and Jand thermal
accident situations. While the calculations are based on sev-
eral conservative assumptions, and are only preliminary,
they illustrate that casks are likely to heat much more slowly
in shipboard hold fires than in an open pool fire. The calcu-
lations also reinforce the basic regulatory concept that for
radioactive materials, the shipping cask, not the ship, is the
primary protection barrier to consider.
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252 (SAND-95-0184C) Impact limiter design for a
lightweight tritium hydride vessel transport container.
Harding, D.C.; Longcope, D.B.; Neilsen, M.K. Sandia Na-
tional Labs., Albuquerque, NM (United States). [1995]. 13p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC04-94AL85000. (CONF-951203-10: PA-
TRAM '95: 11. international .conference on packaging and
transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DE96003645. Source: OSTI; NTIS; INIS; GPO Dep.

Sandia National Laboratories (SNL) has designed an
impact-limiting system for a small, lightweight radioactive
material shipping container. The Westinghouse Savannah
River Company (WSRC) is developing this Type B package
for the shipment of tritium, replacing the outdated LP-50
shipping container. Regulatory accident resistance require-
ments for Type B packages, including this new tritium
package, are specified in 10 CFR 71 (NRC 1983). The regu-
latory requirements include a 9-meter free drop onto an
unyielding target, a 1-meter drop onto a mild steel punch,
and a 30-minute 800° C fire test. Impact limiters are used to
protect the package in the free-drop accident condition in
any impact orientation without hindering the package’s resis-
tance to the thermal accident condition. The overall design
of the new package is based on a modular concept using
separate thermal shielding and impact mitigating compo-
nents in an attempt to simplify the design, analysis, test, and
certification process. Performance requirements for the tri-
tium package’s limiting system are based on preliminary
estimates provided by WSRC. The current tritium hydride
vessel (THV) to be transported has relatively delicate valv-
ing assemblies and should not experience acceleration
levels greater than approximately 200 g's. A thermal over-
pack and outer stainless steel shell, to be designed by
WSRC, will form the inner boundary of the impact-limiting
system (see Figure 1). The mass of the package, including
cargo, inner container, thermal overpack, and outer stain-
less steel shell (not including impact limiters) should be
approximately 68 kg. Consistent with the modular design
philosophy, the combined thermal overpack and contain-
ment system should be considered essentially rigid, with the
impact limiters incurring all deformation.

253 (SAND-95-0185C) Chemical compatibility
screening results of plastic packaging to mixed waste
simulants. Nigrey, P.J.; Dickens, T.G. Sandia National
Labs., Albuquerque, NM (United States). [1995]. 15p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. (CONF-951203-3: PATRAM
'95: 11. international conference on packaging and trans-
portation of radioactive materials, Las Vegas, NV (United
States), 3-8 Dec 1995). Order Number DES6003070.
Source: OSTI; NTIS; INIS; GPO Dep.

We have developed a chemical compatibility program for
evaluating transportation packaging components for trans-
porting mixed waste forms. We have performed the first
phase of this experimental program to determine the effects
of simulant mixed wastes on packaging materials. This effort
involved the screening of 10 plastic materials in four liquid
mixed waste simulants. The testing protocol involved expos-
ing the respective materials to ~3 kGy of gamma radiation
followed by 14 day exposures to the waste simulants of 60
C. The seal materials or rubbers were tested using VTR (va-
por transport rate) measurements while the liner materials
were tested using specific gravity as a metric. For these
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tests, a screening criteria of ~1 g/m?/hr for VTR and a spe-
cific gravity change of 10% was used. It was concluded that
while all seal materials passed exposure to the aqueous
simulant mixed waste, EPDM and SBR had the lowest
VTRs. In the chlorinated hydrocarbon simulant mixed waste,
only VITON passed the screening tests. In both the simulant
scintillation fluid mixed waste and the ketone mixture simu-
lant mixed waste, none of the seal materials met the
screening criteria. It is anticipated that those materials with
the lowest VTRs will be evaluated in the comprehensive
phase of the program. For specific gravity testing of liner
materials the data showed that while all materials with the
exception of polypropylene passed the screening criteria,
Kel-F, HDPE, and XLPE were found to offer the greatest re-
sistance to the combination of radiation and chemicals.

254 (SAND-95-0193C) The development of a visu-
alization tool for displaying analysis and test results.
Uncapher, W.L. (Sandia National Labs., Albuquerque, NM
(United States). Transportation System Development Dept.);
Ammerman, D.J.; Ludwigsen, J.S.; Knight, R.D.; Wix, S.D.
Sandia National Labs., Albuquerque, NM (United States).
[1995]. 9p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. (CONF-951203—
61: PATRAM '95: 11. international conference on packaging
and transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DES6007665. Source: OSTI; NTIS; INIS; GPO Dep.

The evaluation and certification of packages for trans-
portation of radioactive materials is performed by analysis,
testing, or a combination of both. Within the last few years,
many transport packages that were certified have used a
combination of analysis and testing. The ability to combine
and display both kinds of data with interactive graphical
tools allows a faster and more complete understanding of
the response of the package to these environments. Sandia
National Laboratories has developed an initial version of a
visualization tool that allows the comparison and display of
test and of analytical data as part of a Department of
Energy-sponsored program to support advanced analytical
techniques and test methodologies. The capability of the tool
extends to both mechanical (structural) and thermal data.

255 (SAND-95-0194C) Integration of finite element
analysis and numerical optimization techniques for
RAM transport package design. Harding, D.C.; Eldred,
M.S.; Witkowski, W.R. Sandia National Labs., Albuguerque,
NM (United States). [1995]. 10p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-951203—11: PATRAM ’95: 11. in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96003655. Source: OSTI;
NTIS; INIS; GPO Dep.

Type B radioactive material transport packages must meet
strict Nuclear Regulatory Commission (NRC) regulations
specified in 10 CFR 71. Type B containers include impact
limiters, radiation or thermatl shielding layers, and one or
more containment vessels. In the past, each component was
typically designed separately based on its driving constraint
and the expertise of the designer. The components were
subsequently assembled and the design modified iteratively
until all of the design criteria were met. This approach ne-
glects the fact that components may serve secondary
purposes as well as primary ones. For example, an impact
limiter's primary purpose is to act as an energy absorber
and protect the contents of the package, but can also act as
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a heat dissipater or insulator. Designing the component to
maximize its performance with respect to both objectives can
be accomplished using numerical optimization techniques.

256 (SAND-95-0201C) Testing of the structural
evaluation test unit. Ammerman, D.J.; Bobbe, J.G. Sandia
National Labs., Albuquerque, NM (United States). [1995].
9p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC04-94AL85000. (CONF-951203-56: PA-
TRAM ’95: 11. international conference on packaging and
transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DE96007686. Source: OSTI; NTIS; INIS; GPO Dep.

In the evaluation of the safety of radioactive material
transportation it is important to consider the response of
Type B packages to environments more severe than that
prescribed by the hypothetical accident sequence in Title 10
Part 71 of the Code of Federal Regulations (NRC 1995).
The impact event in this sequence is a 9-meter drop onto an
essentially unyielding target, resulting in an impact velocity
of 13.4 m/s. The behavior of 9 packages when subjected to
impacts more severe than this is not well known. It is the
purpose of this program to evaluate the structural response
of a test package to these environments. Several types of
structural response are considered. Of primary importance
is the behavior of the package containment boundary,
including the bolted closure and 0-rings. Other areas of con-
cern are loss of shielding capability due to lead slump and
the deceleration loading of package contents, that may
cause damage to them. This type of information is essential
for conducting accurate risk assessments on the transporta-
tion of radioactive materials. Currently very conservative
estimates of the loss of package protection are used in
these assessments. This paper will summarize the results of
a regulatory impact test and three extra-regulatory impact
tests on a sample package.

257 (SAND-95-0203C) Crush performance of red-
wood for developing design procedures for impact
limiters. Cramer, S.M. (Univ. of Wisconsin, Madison, WI
(United States)); Hermanson, J.C.; McMurtry, W.M. Sandia
National Labs., Albuquerque, NM (United States). [1995].
9p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC04-94AL85000. (CONF-951203—-17: PA-
TRAM ’95: 11. international conference on packaging and
transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DE96003642. Source: OSTI; NTIS; INIS; GPO Dep.
Containers for the transportation of hazardous and ra-
dioactive materials incorporate redwood in impact limiters.
Redwood is an excellent energy absorber, but only the most
simplistic information exists on its crush properties. Tbe
stress-strain interrelationship for any wood species subject
to three-dimensional stresses is largely unknown for any all
stress condition and wood behavior at both high strains and
high strain-rates is known only in general terms. Both
stress-strain and crush failure theories have been developed
based only on uniaxial load tests. The anisotropy of wood
adds an additional complexity to measuring wood response
and developing suitable theories to describe it. A long his-
tory of wood utilization in the building industry has led to
design procedures and property information related to sim-
ple uniaxial loadings that do not inflict damage to the wood.
This lack of knowledge may be surprising for a material that
has a long history of engineered use, but the result is diffi-
culty in utilizing wood in more sophisticated designs such as
impact limiters. This study provides a step toward filling the



information gap on wood material response for high perfor-
mance applications such as impact limiters.

258 (SAND-95-0204C) Analytical determination of
package response to severe impact. Ludwigsen, J.S,;
Ammerman, D.J. Sandia National Labs., Albuquerque,
NM (United States). [1995]. 9p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-951203-50: PATRAM '95: 11. in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96007683. Source: OSTI;
NTIS; INIS; GPO Dep.

One important part of radioactive material transport risk
assessments is amount of release from packages in acci-
dents more severe than design basis accident (US NRC
10CFR71 1995). In order to remove some of the conser-
vatism from current risk assessments, an effort is ongoing to
qualify the finite element method for predicting cask
performance by comparing analytical results to test mea-
surements of the Structural Evaluation Test Unit (SETU)
cask. Comparisons of deformed shapes, strains, and accel-
erations were made for impact velocities of 13.4, 20.1, and
26.8 m/s (30, 45, and 60 mph). The 13.4 m/s impact corre-
sponds to the regulatory 9 m (30 ft) free fall, and the others
correspond to impacts with 2.25 and 4 times the kinetic en-
ergy of the regulatory impact. One other analysis at an
impact velocity of 38.0 m/s (85 mph) or 8 times regulatory
impact kinetic energy was also done.

259 (SAND-95-0211C) SeaRAM: an evaluation of
the safety of RAM transport by sea. McConnell, P. (San-
dia National Labs., Livermore, CA (United States));
Sorenson, K.B.; Carter, M.H.; Keane, M.P.; Keith, V.F;
Heid, R.J. Sandia National Labs., Livermore, CA (United
States). [1995). 9p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. (CONF-
951203—-47; PATRAM '95; 11. international conference on
packaging and transportation of radioactive materials, Las
Vegas, NV (United States), 3-8 Dec 1995). Order Number
DE96007422. Source: OSTI; NTIS; INIS; GPO Dep.

SeaRAM is a multi-year Department of Energy (DOE)
project designed to validate the safety of shipping radioactive
materials (RAM) by sea. The project has an ultimate goal of
developing and demonstrating analytic tools for performing
comprehensive analyses to evaluate the risks to humans
and the environment due to sea transport of plutonium, vitri-
fied high-level waste (VHLW), and spent fuel associated with
reprocessing and research reactors. To achieve this end,
evaluations of maritime databases and structural an thermal
analyses of particular severe collision and fire accidents
have been and will continue to be conducted. Program man-
agement for SeaRAM is based at the DOE's Office of
Environmental Restoration. Technical activities for the
project are being conducted at Sandia National Laboratories
(SNL). Several private organizations are also involved in
providing technical support, notably Engineering Computer
Optecnomics, Inc. (ECO). The technical work performed for
SeaRAM also supports DOE participation in an International
Atomic Energy Agency (JAEA) Cooperative Research Pro-
gram (CRP) entitled Accident Severity at Sea During
Transport of Radioactive Material. This paper discusses ac-
tivities performed during the first year of the project.

260 (SAND-95-0227C) Development on inelastic
analysis acceptance criteria for radioactive material
transportation packages. Ammerman, D.J.; Ludwigsen,
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J.S. Sandia National Labs., Albuquerque, NM (United
States). [1995]. 9p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. (CONF-
951203-55: PATRAM ’95: 11. international conference on
packaging and transportation of radioactive materials, Las
Vegas, NV (United States), 3-8 Dec 1995). Order Number
DE96007685. Source: OST!; NTIS; INIS; GPO Dep.

The response of radioactive material transportation
packages to mechanical accident loadings can be more ac-
curately characterized by non-linear dynamic analysis than
by the “Equivalent dynamic” static elastic analysis typically
used in the design of these packages. This more accurate
characterization of the response can lead to improved pack-
age safety and design efficiency. For non-linear dynamic
analysis to become the preferred method of package design
analysis, an acceptance criterion must be established that
achieves an equivalent level of safety as the currently used
criterion defined in NRC Regulatory Guide 7.6 (NRC 1978).
Sandia National Laboratories has been conducting a study
of possible acceptance criteria to meet this requirement. In
this paper non-linear dynamic analysis acceptance criteria
based on stress, strain, and strain-energy-density will be
discussed. An example package design will be compared
for each of the design criteria, including the approach of
NRC Regulatory Guide 7.6.

261 (SAND-95-0375C) Impact limiter tests of four
commonly used materials and establishment of an im-
pact limiter data base. McMurtry, W.M.; Hohnstreiter, G.F.
Sandia National Labs., Albuquerque, NM (United States).
[1995). 9p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. (CONF-951203-
19: PATRAM '95: 11. international conference on packaging
and transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DE96003644. Source: OSTI; NTIS; INIS; GPO Dep.

In designing a package for transporting hazardous or ra-
dioactive materials, there are a number of components
whose design can lead to the success or failure to meet reg-
ulatory requirements for Type B packages. One of these
components is the impact limiter. The primary purpose of
the impact limiter is to protect the package and its contents
from sudden deceleration. It can also act as a thermal bar-
rier. The package is protected by the impact limiter's ability
to act as an energy absorber. The crush strength of most
impact limiting materials is determined by a standard qua-
sistatic (QS) method. However it has been observed that
there are a number of factors that affect crush strength. The
material being used as an impact limiter may appear incom-
pressible because of one or more of these factors. Factors
that determine compressive strength of impact limiter mate-
rials are; the material density; the thickness of the impact
limiter material. There must be adequate material to absorb
the impact and not go into lockup, lockup up occurs when
the free volume of the material is eliminated and the crush
strength sharply increases; the angle of impact; and the
loading rate and operating temperature. All of these are in-
teractive and therefore difficult to model. It is the intent of
tests discussed in this paper to determine the dependency
of crush strength to loading rate and angle of impact to the
basic grain direction of two different densities of four impact
limiting materials.

262 (SAND-95-1758) International  technology
catalogue: Foreign technologies to support the environ-
mental restoration and waste management needs of the
DOE complex. Matalucci, R.V. (ed.) (Sandia National Labs.,
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Albugquerque, NM (United States). International Programs
Dept.); Jimenez, R.D.; Esparza-Baca, C. (ed.). Sandia Na-
tional Labs., Albuquerque, NM (United States). Jul 1995.
140p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. Order Number
DE95017835. Source: OSTI; NTIS; INIS; GPO Dep.

This document represents a summary of 27 foreign-based
environmental restoration and waste management technolo-
gies that have been screened and technically evaluated for
application to the cleanup problems of the Department of
Energy (DOE) nuclear weapons complex. The evaluation of
these technologies was initiated in 1992 and completed in
1995 under the DOE’s International Technology Coordina-
tion Program of the Office of Technology Development. A
methodology was developed for conducting a country-by-
country survey of several regions of the world where specific
environmental technology capabilities and market potential
were investigated. The countries that were selected from a
rank-ordering process for the survey included: then West
Germany, the Netherlands, France, Japan, Taiwan, the
Czech and Slovak Republics, and the Former Soviet Union.
The notably innovative foreign technologies included in this
document were screened initially from a list of several hun-
dred, and then evaluated based on criteria that examined for
level of maturity, suitability to the DOE needs, and for poten-
tial cost effective application at a DOE site. Each of the
selected foreign technologies that were evaluated in this ef-
fort for DOE application were subsequently matched with
site-specific environmental problem units across the DOE
complex using the Technology Needs Assessment CROSS-
WALK Report. For ease of tracking these technologies to
site problem units, and to facilitate their input into the DOE
EnviroTRADE Information System, they were categorized
into the following three areas: (1) characterization, monitor-
ing and sensors, (2) waste treatment and separations, and
(3) waste containment. Technical data profiles regarding
these technologies include title and description, perfor-
mance information, development status, key regulatory
considerations, intellectual property rights, institute and con-
tact personnel, and references.

263 (SAND-95-2639C) A successful effort to
involve stakeholders in the selection of a site for a cor-
rective action management unit. Conway, R. (Sandia
National Labs., Albuquerque, NM (United States));
Merkhofer, M\W.; Oms, E. Sandia National Labs., Albu-
querque, NM (United States). [1995]. 6p. Sponsored by
USDOE, Washington, DC {United States). DOE Contract
AC04-94AL85000. (CONF-960804—1: SPECTRUM '96; in-
ternational conference on nuclear and hazardous waste
management, Seattle, WA (United States), 18-23 Aug
1996). Order Number DE96002780. Source: OSTI; NTIS;
INIS; GPO Dep.

As part of the effort to clean up hazardous waste sites,
Sandia National Laboratories in New Mexico (SNL/NM)
adopted a novel approach to involving stakeholders in a key
decision associated with its Environmental Restoration (ER)
Project. The decision was where to locate a Corrective
Action Management Unit (CAMU), an area designed to con-
solidate, store, and treat wastes generated from cleanup
activities. The decision-making approach was a variation of
a technique known as multiattribute utility analysis (MUA).
Although MUA has rarely been undertaken during normal
Project activities, it proved to be a surprisingly effective
means for involving stakeholders in the decision process,
generating consensus over a selected site, and enhancing
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public trust and understanding of Project activities. Require-
ments and criteria for selecting CAMU sites are provided by
the Environmental Protection Agency's (EPA’s) CAMU Final
Rule (EPA 1993). Recognizing the lack of experience with
the Rule and the importance of community understanding
and support, the ER Project sought an approach that would
allow stakeholders to participate in the site-selection pro-
cess.

264 (SAND-95-2696C) Study of evacuation times
based on general accident history. Mills, G.S. (Sandia
National Labs., Albuquerque, NM (United States));
Neuhauser, K.S.; Smith, J.D. Sandia National Labs., Albu-
querque, NM (United States). [1995). 7p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-94A1.85000. (CONF-951203-5: PATRAM '95: 11, in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96003099. Source: OSTI;
NTIS; INIS; GPO Dep.

The RADTRAN 4 computer code, which calculates esti-
mates of accident dose-risk corresponding to specified
transportation scenarios, ascribes doses to potentially ex-
posed members of the public. These persons are modeled
as not being evacuated from the affected area for 24 hours
following a release of radioactive material. Anecdotal evi-
dence has suggested that this value may be unnecessarily
conservative; consequently risk estimates are unnecessarily
high. An initial survey of recent trucking accidents, reported
in newspapers and other periodicals (1988 through 1994),
that involved evacuation of the general population in the af-
fected areas was undertaken to establish the actual time
required for such evacuations. Accidents involving haz-
ardous materials other than those which are radioactive
(e.g., gasoline, insecticides, other chemicals) but also re-
quiring evacuations of nearby residents were included in the
survey. However, the resultant set of sufficiently docu-
mented trucking incidents yielded rather sparse data [1].
When the probability density distribution of the truck acci-
dent data was compared with that resulting from addition of
four other (rail and fixed site) incidents, there was no statisti-
cally significant difference between them. Therefore, in order
to improve the statistical significance of the data set, i.e.,
maximize the number of pertinent samples, a search for
evacuations resulting from all types of accidents was per-
formed. This resulted in many more references; a set of 48
incidents which could be adequately verified was compiled
and merged with the original two data sets for a total of 66
evacuation accounts.

265 (SAND-95-2736C) Verification of RADTRAN.
Kanipe, F.L.; Neuhauser, K.S. Sandia National Labs., Albu-
querque, NM (United States). [1995]. 9p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-951204—28: Fall meeting of the
American Geophysical Union, San Francisco, CA (United
States), 11-15 Dec 1995). Order Number DE96003663.
Source: OSTI; NTIS; INIS; GPO Dep.

This document presents details of the verification process
of the RADTRAN computer code which was established for
the calculation of risk estimates for radioactive materials
transportation by highway, rail, air, and waterborne modes.

266 (SAND-95-2842C) MPATHav: A software proto-
type for multiobjective routing in transportation risk
assessment. Ganter, J.H.; Smith, J.D. Sandia National



Labs., Albuguerque, NM (United States). [1995]. 15p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. (CONF-951203-25: PATRAM
'95: 11, international conference on packaging and trans-
portation of radioactive materials, Las Vegas, NV (United
States), 3-8 Dec 1995). Order Number DES6003660.
Source; OSTI; NTIS; INIS; GPO Dep.

Most routing problems depend on several important vari-
ables: transport distance, population exposure, accident
rate, mandated roads (e.g., HM-164 regulations), and prox-
imity to emergency response resources are typical. These
variables may need to be minimized or maximized, and of-
ten are weighted. 'Objectives’ to be satisfied by the analysis
are thus created. The resulting problems can be ap-
proached by combining spatial analysis techniques from
geographic information systems (GIS) with multiobjective
analysis techniques from the field of operations research
(OR); we call this hybrid multiobjective spatial analysis’
(MOSA). MOSA can be used to discover, display, and com-
pare a range of solutions that satisfy a set of objectives to
varying degrees. For instance, a suite of solutions may in-
clude: one solution that provides short transport distances,
but at a cost of high exposure; another solution that pro-
vides low exposure, but long distances; and a range of
solutions between these two extremes.

267 (SAND-95-3018C) Application of spreadsheets
to standardize transportation radiological risk assess-
ments. McClure, J.D. {(Sandia National Labs., Albuquerque,
NM (United States)); Neuhauser, K.S.; Smith, J.D. Sandia
National Labs., Albuquerque, NM (United States). [1995].
20p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. (CONF-951203-
22: PATRAM '95: 11. international conference on packaging
and transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DES6003639. Source: OSTI; NTIS; INIS; GPO Dep.

Because of the complexity, volume of data and calcula-
tions required, one preferred analytical tool to perform
transportation risk assessments is the RADTRAN computer
code. RADTRAN combines user-determined material, pack-
aging, transportation, demographic and meteorological
factors, with health physics data to calculate expected radio-
logical consequences and accident risk from transporting
radioactive materials by all commercial modes including
truck, rail, ship, air and barge. The computer code consists
of two major modules for each transport mode: the incident-
free module, in which doses from normal transport are
calculated; and the accident module, in which dose conse-
quences and probabilities are evaluated to generate risk
estimates. The purpose of this presentation is to describe
the development of a standardized procedure to perform
transportation radiological risk assessments employing con-
ventional spreadsheet programs to automate generation of
RADTRAN input files and post-processing analysis of the re-
sulting output.

268 (SAND-95-3019C) Determination of buildup
factors in titanium and depleted uranium. Jones, T.H.
(Univ. of New Mexico, Albuquerque, NM (United States));
Busch, R.D.; Miller, J.A.; Seager, K.D. Sandia National
Labs., Albuquerque, NM (United States). [1995]). 9p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. (CONF-951203-15: PATRAM
'95: 11, international conference on packaging and trans-
portation of radioactive materials, Las Vegas, NV (United
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States), 3-8 Dec 1995). Order Number DE96003640.
Source: OSTI; NTIS; INIS; GPO Dep.

Approximately 13% by volume of the US Department of
Energy (DOE) current backlog of radioactive waste is char-

acterized as high-level waste. Transportation of these
wastes requires that the waste package have adequate
shielding against gamma radiation. This project investigates
the radiation shielding performance of titanium and depleted
uranium, which have been proposed for use as gamma
shielding materials in DOE transportation packages, by
experimentally determining their buildup factors. Buildup fac-
tors are important in shield heating and radiation damage
calculations. A point-isotropic-source type of buildup factor is
the most usefui for application in the point-kernal approach
utilized in many simple shielding codes. The point-kernal
method provides reasonable results for cases in which the
shield is made of one solid material and the source can be
approximated as one homogeneous material. The point-
kernal method has been incorporated into a large number of
shielding codes treating three-dimensional geometry using
buildup factor data in some form. Buildup factors vary with a
number of parameters such as the distance of penetration
through the attenuating medium; the geometric configuration
of the attenuating medium, source and detector position; the
composition of the medium; the detector response function;
and the energy and direction of emission of the source pho-
tons, ideally taken to be monoenergetic and isotropic.

269 (SAND-95-3020C) Thermal effects of an ad-
vanced wire mesh packaging material. Wix, S.D. (Gram,
Inc., Albuquerque, NM (United States)); Pierce, J.D. Sandia
National Labs., Albuquerque, NM (United States). [1995].
1p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC04-94AL85000. (CONF-951203-29: PA-
TRAM '95: 11. international conference on packaging and
transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DE96003768. Source: OSTI; NTIS; INIS; GPO Dep.

Short communication. PACKAGING/destructive testing;
RADIOACTIVE WASTES/packaging; WASTE TRANS-
PORTATION; CONTAINERS; PACKAGING; WIRES; HEAT
RESISTANT MATERIALS

270 (SAND-96-0203C) A successful effort to in-
volve stakeholders in a facility siting decision using
LIPS with stakeholder involvement. Merkhofer, L. (Ap-
plied Decision Analysis, Inc., Menlo Park, CA (United
States)); Conway, R.; Anderson, B. Sandia National Labs.,
Albuquerque, NM (United States). [1995]. 8p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-9511179-1: State and tribal fo-
rum on risk based decision making, St. Louis, MO (United
States), 12-15 Nov 1995). Order Number DE96007682.
Source: OSTI; NTIS; INIS; GPO Dep.

Local public opposition to federal bureaucratic decisions
has resulted in public agencies rethinking the role of stake-
holders in decision making. Efforts to include stakeholders
directly in the decision-making process are on the increase.
Unfortunately, many attempts to involve members of the
public in decisions involving complex technical issues have
failed. A key problem has been defining a meaningful role
for the public in the process of arriving at a technical deci-
sion. This paper describes a successful effort by Sandia
National Laboratories (SNL) in New Mexico to involve stake-
holders in an important technical decision associated with its
Environmental Restoration {ER) Project. The decision was
where to locate a Corrective Action Management Unit
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(CAMU), a facility intended to consolidate and store wastes
generated from the cleanup of hazardous waste sites. A
formal priority setting process known as the Laboratory Inte-
gration Prioritization System (LIPS) was adapted to provide
an approach for involving the public. Although rarely applied
to stakeholder participation, the LIPS process proved sur-
prisingly effective. It produced a consensus over a selected
site and enhanced public trust and understanding of Project
activities.

271 (SAND-96-0209C) A status report on the devel-
opment and certification of the Beneficial Uses Shipping
System (BUSS) cask. Yoshimura, H.R.; Bronowski, D.R.
Sandia National Labs., Albuquerque, NM (United States).
[1996]. 10p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. (CONF-
951203-46: PATRAM '95: 11. international conference on
packaging and transportation of radioactive materials, Las
Vegas, NV (United States), 3-8 Dec 1995). Order Number
DE96007663. Source: OSTI; NTIS; INIS; GPO Dep.

In the early 1980s, the US Department of Energy (DOE)
implemented a program to encourage beneficial uses of nu-
clear byproduct materials, such as cesium-137 and
strontium-90, created during the production of defense ma-
terials. Potential uses of the cesium-137 ('*CS) isotope
included sterilizing medical products, maintaining the quality
of certain food products, and disinfecting municipal sewage
sludge. Strontium-90 (*°Sr) is a good heat source and has
been used in thermoelectric generators and other products
that require a constant supply of heat. During that same pe-
riod, a proposed facility in Albuquerque, New Mexico, was
designed to use cesium-137 to sterilize sewage sludge. To
support the sewage sludge treatment facility, Sandia Na-
tional Laboratories was funded by the DOE to develop a
Nuclear Regulatory Commission (NRC)-certified Type B
shipping container to transport cesium chloride (CsCl) or
strontium fluoride (SrF,) capsules produced by the Hanford
Waste Encapsulation and Storage Facility (WESF) in the
State of Washington. The primary purpose of the Beneficial
Uses Shipping System (BUSS) cask is to provide shielding
and confinement, as well as impact, puncture, and thermal
protection for certified, special form contents during trans-

port under normal and hypothetical accident conditions. The
BUSS cask was designed to meet dimensional and weight
constraints of the WESF and user facilities. Attaining as-low-
as-reasonably-achievable (ALARA) radiation exposures in
the design and operation of the transport system was a
major design goal. Another goal was to obtain regulatory ap-
proval of the design by preparing a safety analysis report for
packaging (SARP) (Yoshimura et al. 1993).

272 (SAND-96-0258C) An assessment of simplified
methods to determine damage from ship-to-ship colli-
sions. Parks, M.B.; Ammerman, D.J. Sandia National Labs.,
Albuquerque, NM (United States). [1996]. 9p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-951203-62: PATRAM '95: 11. in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96007667. Source: OSTI:
NTIS; INIS; GPO Dep.

Sandia National Laboratories (SNL) is studying the safety
of shipping, radioactive materials (RAM) by sea, the
SeaRAM project (McConnell, et al. 1995), which is spon-
sored by the US Department of Energy (DOE). The project
is concerned with the potential effects of ship collisions and
fires on onboard RAM packages. Existing methodologies
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are being assessed to determine their adequacy to predict
the effect of ship collisions and fires on RAM packages and
to estimate whether or not a given accident might lead to a
release of radioactivity. The eventual goal is to develop a
set of validated methods, which have been checked by com-
parison with test data and/or detailed finite element
analyses, for predicting the consequences of ship collisions
and fires. These methods could then be used to provide in-
put for overall risk assessments of RAM sea transport. The
emphasis of this paper is on methods for predicting- effects
of ship collisions.

273 (SAND-96-0282C) Analysis of a ship-to-ship
collision. Porter, V.L.; Ammerman, D.J. Sandia National
Labs., Albuguerque, NM (United States). [1996]. 8p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. (CONF-951203-63;: PATRAM
'95: 11. international conference on packaging and trans-
portation of radioactive materials, Las Vegas, NV (United
States), 3-8 Dec 1995). Order Number DE96007668.
Source: OSTI; NTIS; INIS; GPO Dep.

Sandia National Laboratories is involved in a safety as-
sessment for the shipment of radioactive material by sea.
One part of this study is investigation of the consequences
of ship-to-ship collisions. This paper describes two sets of fi-
nite element analyses performed to assess the structural
response of a small freighter and the loading imparted to
radioactive material (RAM) packages during several postu-
lated collision scenarios with another ship. The first series of
analyses was performed to evaluate the amount of penetra-
tion of the freighter hull by a striking ship of various masses
and initial velocities. Although these analyses included a
representation of a single RAM package, the package was
not impacted during the collision so forces on the package
could not be computed. Therefore, a second series of analy-
ses incorporating a representation of a row of seven
packages was performed to ensure direct package impact
by the striking ship. Average forces on a package were eval-
uated for several initial velocities and masses of the striking
ship. In addition to. providing insight to ship and package re-
sponse during a few postulated ship collisions scenarios,
these analyses will be used to benchmark simpler ship colli-

sion models used in probabilistic risk assessment analyses.

274 (SAND-96-0323C) Transportation risks associ-
ated with moving special nuclear material from RFETS
to Lowry AFB, Denver. Weiner, R.F. Sandia National
Labs., Albuquerque, NM (United States). [1996]. 4p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. (CONF-960804—2: SPECTRUM
'96: international conference on nuclear and hazardous
waste management, Seattle, WA (United States), 18-23 Aug
1996). Order Number DE96005900. Source: OSTI; NTIS;
INIS; GPO Dep.

Among the alternatives considered for the short-term dis-
position of special nuclear material now stored at the Rocky
Flats Environmental Technology Site (RFETS)was trans-
portation of the material offsite and disposition in an unused
missile silo. Such silos may be available at the Lowry Air
Force Base on the east side of Denver. Therefore, the risks
of transporting the material under consideration were ana-
lyzed. The risks were analyzed using RADTRAN 4.0.18
(Neuhauser and Kanipe, 1992). The 40-km route from
RFETS to Lowry maximized the use of limited-access di-
vided highways (26 of the 40 km): the routes from RFETS
to Denver and through Denver were on limited-access free-
way, while the route from Denver to Lowry AFB was on



secondary roads and is modeled using the RADTRAN “sub-
urban” designation. Population densities were given in the
HIGHWAY routing code available on TRANSNET, and used
1990 census figures. The source term was that given in an
available file developed for RADTRAN by Sandia National
Laboratories, and the shipment modeled contained 203
Curies of Pu-239 oxide and 47.9 Curies Pu-240 oxide. Radi-
ation exposure at 1 meter from the container surface was
1.5 mrem/hr (transport index = 1.5). RADTRAN 4.0 and
HIGHWAY are validated and verified codes; TRANSNET is
the user interface.

275 (SAND-96-0341C) Classification of poison in-
halation hazard materials into severity groups. Griego,
N.R.; Weiner, R.F. Sandia National Labs., Albuquerque,
NM (United States). [1996]. 7p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO04-94AL85000. (CONF-951203-48: PATRAM '95: 11. in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96007423. Source: OSTI;
NTIS; INIS; GPO Dep.

Approximately 1.5 billion tons of hazardous materials
(hazmat) are transported in the US annuaily, and most
reach their destinations safely. However, there are infre-
quent transportation accidents in which hazmat is released
from its packaging. These accidental releases can poten-
tially affect the health of the exposed population and
damage the surrounding environment. Although these
events are rare, they cause genuine public concern. There-
fore, the US Department of Transportation Research &
Special Programs Administration (DOT- RSPA) has spon-
sored a project to evaluate the protection provided by the
current bulk (defined as larger than 118 gallons) packagings
used to transport materials that have been classified as Poi-
son Inhalation Hazards (PIH) and recommend performance
standards for these PIH packagings. This project was lim-
ited to evaluating bulk packagings larger than 2000 gallons.
This project involved classifying the PIH into severity cate-
gories so that only one set of packaging performance
criteria would be needed for each severity category rather
than a separate set of performance criteria for each individ-
ual PIH. By grouping the PIH into Hazard Zones, Packaging
Groups and performance standards for these Hazard Zones
can be defined. Each Hazard Zone can correspond to a
Packaging Group or, as in 49CFR173 for non-bulk packag-
ings, one Packaging Group may cover more than one
Hazard Zone. If the packaging groups are chosen to corre-
spond to the classification categories presented in this
report, then the maximum allowable leak rates used to
define these categories could be used as the maximum al-
lowable leak rates for the performance oriented packaging
standards, The results discussed in this report are intended
to provide quantitative guidance for the appropriate authori-
ties to use in making these decisions.

276 (SAND-96-0370C) Geospatial analyses and
system architectures for the next generation of radioac-
tive materials risk assessment and routing. Ganter, J.H.
Sandia National Labs., Albuguerque, NM (United States).
[1996). 10p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. (CONF-
951203-57: PATRAM '95: 11. international conference on
packaging and transportation of radioactive materials, Las
Vegas, NV (United States), 3-8 Dec 1995). Order Number
DE96007427. Source: OSTI; NTIS; INIS; GPO Dep.
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This paper suggests that inexorable changes in the soci-
ety are presenting both challenges and a rich selection of
technologies for responding to these challenges. The citizen
is more demanding of environmental and personal protec-
tion, and of information. Simultaneously, the commercial and
government information technologies markets are providing
new technologies like commercial off-the-shelf (COTS) soft-
ware, common datasets, “open” GIS, recordable CD-ROM,
and the World Wide Web. Thus one has the raw ingredients
for creating new techniques and tools for spatial analysis,
and these tools can support participative study and
decision-making. By carrying out a strategy of thorough and
demonstrably correct science, design, and development,
can move forward into a new generation of participative risk
assessment and routing for radioactive and hazardous ma-
terials.

277 (SAND-96-0714C) Investigation of RADTRAN
Stop Model input parameters for truck stops. Griego,
N.R.; Smith, J.D.; Neuhauser, K.S. Sandia National Labs.,
Albuquerque, NM (United States). [1996]. 11p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-960212—44: Waste management
'96: HLW, LLW, mixed wastes and environmental restora-
tion - working towards a cleaner environment, Tucson, AZ
(United States), 25-29 Feb 1996). Order Number
DE96006980. Source: OSTI; NTIS; INIS; GPO Dep.

RADTRAN is a computer code for estimating the risks
and consequences as transport of radioactive materials
(RAM). RADTRAN was developed and is maintained by
Sandia National Laboratories for the US Department of En-
ergy (DOE). For incident-free transportation, the dose to
persons exposed while the shipment is stopped is frequently
a major percentage of the overall dose. This dose is referred
to as Stop Dose and is calculated by the Stop Model. Be-
cause stop dose is a significant portion of the overall dose
associated with RAM transport, the values used as input for
the Stop Model are important. Therefore, an investigation of
typical values for RADTRAN Stop Parameters for truck
stops was performed. The resulting data from these investi-
gations were analyzed to provide mean values, standard
deviations, and histograms. Hence, the mean values can be
used when an analyst does not have a basis for selecting
other input values for the Stop Model. In addition, the his-
tograms and their characteristics can be used to guide
statistical sampling techniques to measure sensitivity of the
RADTRAN calculated Stop Dose to the uncertainties in the
stop model input parameters. This paper discusses the de-
tails and presents the results of the investigation of stop
model input parameters at truck stops.

278 (SAND-96-0715C) Expected residence time
model. Smith, J.D.; Neuhauser, K.S.; Kanipe, F.L. Sandia
National Labs., Albuquerque, NM (United States). [1996].
7p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC04-94A1.85000. (CONF-960212-43: Waste
management '96: HLW, LLW, mixed wastes and environ-
mental restoration - working towards a cleaner environment,
Tucson, AZ (United States), 25-29 Feb 1996). Order Num-
ber DE96006979. Source: OSTI; NTIS; INIS; GPO Dep.
The Transportation Technology Department of Sandia Na-
tional Laboratories develops analytical and computational
tools for the US Department of Energy to assess the radio-
logical consequences and risks from the transportation of
radioactive materials by all modes. When large quantities of
materials are to be transported movements may occur over
an extended period of time in what is collectively referred as
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a “shipping campaign”. Since the routes over which the ship-
ments occur often remain the same, cumulative exposure to
individuals inhabiting the population zones adjacent to the
transport links must be estimated. However, individuals do
not remain in the same residences throughout their lifetimes
and, in fact, move quite often. To appropriately allocate ex-
posures among populations over extended periods of time,
perhaps years, requires a model that accounts for three
population categories; (1) the original populations residing in
the areas adjacent to the transport links, (2) individuals mov-
ing out and (3) individuals moving into residences in the
designated areas. The model described here accounts for
these conditions and will be incorporated as a user option in
the RADTRAN computer code for transportation conse-
quence and risk analysis (Reference 1). RADTRAN is a
computer code for estimating the consequences and risks
associated with the transport of radioactive materials.

279 (SAND-96-0850C) Multiattribute utility analysis
as a framework for public participation siting a haz-
ardous waste facility. Merkhofer, M.\W. (Applied Decision
Analysis, Inc., Menlo Park, CA (United States)); Conway, R.;
Anderson, R.G. Sandia National Labs., Albuguerque,
NM (United States). [1996). 8p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC04-94AL85000. (CONF-9605147—1: 1996 prioritization
methodology workshop, Oakland, CA (United States), 14-15
May 1996). Order Number DE96008867. Source: OSTI;
NTIS; INIS; GPO Dep.

How can the public play a role in decisions involving com-
plicated scientific arguments? This paper describes a public
participation exercise in which stakeholders used multiat-
tribute utility analysis to select a site for a hazardous waste
facility. Key to success was the ability to separate and ad-
dress the two types of judgements inherent in environmental
decisions: technical judgements on the likely consequences
of alternative choices and value judgements on the impor-
tance or seriousness of those consequences. This enabled
technical specialists to communicate the essential technical
considerations and allowed stakeholders to establish the
value judgements for the decision. Although rarely used in
public participation, the multiattribute utility approach ap-
pears to provide a useful framework for the coliaborative
resolution of many complex environmental decision prob-
lems.

280 (SAND-96-1922C) Use of inelastic analysis to
determine the response of packages to puncture acci-
dents. Ammerman, D.J.; Ludwigsen, J.S. Sandia National
Labs., Albuquerque, NM (United States). [1996]. 5p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. (CONF-960706-29: American
Society of Mechanical Engineers (ASME) pressure vessels
and piping conference, Montreal (Canada), 21-26 Jul 1996).
Order Number DE96013238. Source: OSTI NTIS; INIS;
GPO Dep.

The accurate analytical determination of the response of
radioactive material transportation packages to the hypo-
thetical puncture accident requires inelastic analysis
techniques. Use of this improved analysis method recudes
the reliance on empirical and approximate methods to deter-
mine the safety for puncture accidents. This paper will
discuss how inelastic analysis techniques can be used to
determine the stresses, strains and deformations resulting
from puncture accidents for thin skin materials with different
backing materials. A method will be discussed to assure
safety for all of these types of packages.
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281 (WHC-EP-0850-1) Hanford Facility resource
conservation and recovery act permit general inspec-
tion plan. Beagles, D.B. Westinghouse Hanford Co.,
Richland, WA (United States). Dec 1995. 16p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE96006831. Source:
OSTI; NTIS; INIS; GPO Dep.

The Hanford Facility Resource Conservation and Recov-
ery Act Permit, General Inspection Requirements, includes a
requirement that general facility inspections be conducted of
the 100, 200 East, 200 West, 300, 400, and 1100 Areas and
the banks of the Columbia River. This inspection plan de-
scribes the activities that shall be conducted for a general
inspection of the Hanford Facility.

282 (WHC-EP-0853-Vol.2) DNFSB Recommenda-
tion 94-1 Hanford Site Integrated Stabilization
Management Plan. Volume 2. McCormack, R.L. Westing-
house Hanford Co., Richland, WA (United States). Aug
1995. 43p. Sponsored by USDOE, Washington, DC (United
States). Order Number DE95017152. Source: OSTI; NTIS;
GPO Dep.

The Hanford Site Integrated Stabilization Management
Plan (SISMP) is being developed in support of the US De-
partment of Energy’s (DOE) Defense Nuclear Facilities
Safety Board (DNFSB) Recommendation 94-1 Integrated
Program Plan (IPP). Volume 1 of the SISMP identifies the
technical scope and costs associated with Hanford Site
plans to resolve concerns identified in DNFSB Recommen-
dation 94-1. Volume 2 of the SISMP provides the Resource
Loaded Integrated Schedules for Spent Nuclear Fuel Project
and Plutonium Finishing Plant activities identified in Volume
1 of the SISMP. Appendix A provides the schedules and
progress curves related to spent nuclear fuel management.
Appendix B provides the schedules and progress curves re-
lated to plutoniumbearing material management. Appendix
C provides programmatic logic diagrams that were refer-
enced in Volume 1 of the SISMP.

283 (WHC-EP-0857) Statement of work for analyti-
cal services provided to Westinghouse Hanford
Company by the Pacific Northwest Laboratory Analyti-
cal Chemistry Laboratory. Perry, J.K. Westinghouse
Hanford Co., Richland, WA (United States). Apr 1995.
24p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95012822. Source: OST!; NTIS; INIS; GPO Dep.

This statement of work establishes the laboratory analyti-
cal criteria and requirements for the fiscal year 1995
radioactive airborne emissions measurement program for
the Hanford Site.

284 (WHC-EP-0889) Hanford Isotope Project
strategic business analysis Cesium-137 (Cs-137). West-
inghouse Hanford Co., Richland, WA (United States). Oct
1995. 141p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96006823. Source: OSTI; NTIS; INIS; GPO Dep.

The purpose of this business analysis is to address the
beneficial reuse of Cesium 137 (Cs-137) in order to utilize a
valuable national asset and possibly save millions of tax dol-
lars. Food irradiation is the front runner application along
with other uses. This business analysis supports the objec-
tives of the Department of Energy National isotope Strategy
distributed in August 1994 which describes the DOE plans
for the production and distribution of isotope products and
services. As part of the Department’s mission as stated in



that document. “The Department of Energy will also con-
tinue to produce and distribute other radioisotopes and
enriched stable isotopes for medical diagnostics and thera-
peutics, industrial, agricultural, and other useful applications
on a businesslike basis. This is consistent with the goals
and objectives of the National Performance Review. The
Department will endeavor to look at opportunities for private
sector to co-fund or invest in new ventures. Also, the De-
partment will seek to divest from ventures that can more
profitably or reliably be operated by the private sector.”

285 (WHC-EP-0890) Hanford isotope project

strategic business analysis yttrium-90 (Y-90). Westing-
house Hanford Co., Richland, WA (United States). Oct 1995.
111p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DES6006824. Source: OSTI; NTIS; INIS; GPO Dep.

The purpose of this analysis is to address the short-term
direction for the Hanford yitrium-90 (Y-90) project. Hanford
is the sole DOE producer of Y-90, and is the largest reposi-
tory for its source in this country. The production of Y-90 is
part of the DOE Isotope Production and Distribution (IP and
D) mission. The Y-90 is “milked” from strontium-90 (Sr-90),
a byproduct of the previous Hanford missions. The use of
Sr-90 to produce Y-90 could help reduce the amount of
waste material processed and the related costs incurred by
the clean-up mission, while providing medical and economic
benefits. The cost of producing Y-90 is being subsidized by
DOE-IP and D due to its use for research, and resultant low
production level. It is possible that the sales of Y-20 could
produce full cost recovery within two to three years, at two
curies per week. Preliminary projections place the demand
at between 20,000 and 50,000 curies per year within the
next ten years, assuming FDA approval of one or more of
the current therapies now in clinical trials. This level of pro-
duction would incentivize private firms to commercialize the
operation, and allow the government to recover some of its
sunk costs. There are a number of potential barriers to the
success of the Y-90 project, outside the control of the Han-
ford Site. The key issues include: efficacy, Food and Drug
Administration (FDA) approval and medical community ac-
ceptance. There are at least three other sources for Y-90
available to the US users, but they appear to have limited
resources to produce the isotope. Several companies have
communicated interest in entering into agreements with
Hanford for the processing and distribution of Y-90, includ-
ing some of the major pharmaceutical firms in this country.

286 (WHC-SA-2788) NRF TRIGA packaging.
Clements, M.D. Westinghouse Hanford Co., Richland, WA
(United States). Nov 1995. 6p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. (CONF-951203-37: PATRAM '95: 11. in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96005196. Source: OSTI;
NTIS; INIS; GPO Dep.

Training Reactor Isotopes, General Atomics (TRIGA®)
Reactors are in use at four US Department of Energy (DOE)
complex facilities and at least 23 university, commercial, or
government facilities. The development of the Neutron Ra-
diography Facility (NRF) TRIGA packaging system began in
October 1993. The Hanford Site NRF is being shut down
and requires an operationally user-friendly transportation
and storage packaging system for removal of the TRIGA
fuel elements. The NRF TRIGA packaging system is de-
signed to remotely remove the fuel from the reactor and
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transport the fuel to interim storage (up to 50 years) on the
Hanford Site. The packaging system consists of a cask and
an overpack. The overpack is used only for transport and is
not necessary for storage. Based upon the cask’s small size
and light weight, small TRIGA reactors will find it versatile
for numerous refueling and fuel storage needs. The NRF
TRIGA packaging design also provides the basis for devel-
oping a certifiable and economical packaging system for
other TRIGA reactor facilities. The small size of the NRF
TRIGA cask also accommodates placing the cask into a
larger certified packaging for offsite transport. The Westing-
house Hanford Company NRF TRIGA packaging, as

described herein can serve other DOE sites for their onsite
use, and the design can be adapted to serve university re-
actor facilities, handling a variety of fuel payloads.

287 (WHC-SA-2796) Type A radioactive liquid sam-
ple packaging family. Edwards, W.S. Westinghouse
Hanford Co., Richland, WA (United States). Nov 1995. 10p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC06-87RL10930. (CONF-951203-36: PA-
TRAM '95: 11. international conference on packaging and
transportation of radioactive materials, Las Vegas,
NV (United States), 3-8 Dec 1995). Order Number
DE96005195. Source: OST!; NTIS; INIS; GPO Dep.

Westinghouse Hanford Company (WHC) has developed
two packagings that can be used to ship Type A quantities
of radioactive liquids. WHC designed these packagings to
take advantage of commercially available items where feasi-
ble to reduce the overall packaging cost. The Hedgehog
packaging can ship up to one liter of Type A radioactive lig-
uid with no shielding and 15 cm of distance between the
liquid and the package exterior, or 30 ml of liquid with 3.8
cm of stainless steel shielding and 19 cm of distance be-
tween the liquid and the package exterior. The One Liter
Shipper can ship up to one liter of Type A radioactive liquid
that does not require shielding.

288 (WHC-SA-2831) Project planning at the Han-
ford Site for International Atomic Energy Agency (IAEA)
safeguards of excess fissile material. Smith, B.W. (Pacific
Northwest Lab., Richland, WA (United States)); McRae,
L.P.; Walker, A.C. Westinghouse Hanford Co., Richland, WA
(United States). Jun 1995. 7p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
87RL10930. (CONF-950787-59: 36. annual meeting of the
Institute for Nuclear Materials Management, Palm Desert,
CA (United States), 9-12 Jul 1995). Order Number
DE95015737. Source: OSTI; NTIS; INIS; GPO Dep.

In his September 1993 address to the United Nations Gen-
eral Assembly, President Clinton proposed several initiatives
to promote nuclear nonproliferation. One element is of these
initiatives was that the United States offered to place excess
fissile material under International Atomic Energy Agency
@A) safeguards. Three Department of Energy (DOE) facili-
ties were identified as part of a phased approach for initial
implementation. This paper describes the planning process
used to provide information to assist the DOE in making de-
cisions for the initial offer, outlines tasks to be performed,
and develops a budget request. The process consisted of:
(1) Characterizing the Hanford Site from the perspective of
IAEA safeguards; (2) identify key issues to be resolved; (3)
developing budget estimates and schedules; (4) interfacing
with other DOE components and the IAEA to clarify ex-
pected activities; and (5) initiating additional data collection
and preparatory activities to reduce planning uncertainties.
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289 (WHC-SA-2835) Facility preparations for the
initial International Atomic Energy Agency Inpsection of
Hanford Site excess material. Johnson, W.C. (USDOE
Richland Operations. Office, WA (United States)); Scott,
D.D.; Bartlett, W.D.; Delegard, C.H.; McRae, L.P.; Six, D.E.;
Amacker, O.P. Westinghouse Hanford Co., Richland, WA
(United States). Sep 1995. 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
87RL10930. (CONF-950923-19: 5. international conference
on facility-safeguards interface, Jackson Hole, WY (United
States), 24-30 Sep 1995). Order Number DE96002796.
Source: OSTI; NTIS; GPO Dep.

In September 1993 President Clinton offered to place ex-
cess US nuclear materials under IAEA safeguards. In
January 1994, the Hanford Site was identified as the second
site in the US to be prepared for placement on the eligibility
list for LAEA safeguards selection. Planning and preparation
started at Hanford in February 1994, The PFP mission is to
provide safe storage of Category 1 and 2 special nuclear
material (SNM) and laboratory support to the Hanford Site.
The mission includes the stabilizing and packaging of SNM
for temporary storage sufficient to support the deactivation
and cleanup function of the facility. The storage of Category
1 and 2 SNM at this facility indirectly supports national secu-
rity interests, and safe storage is accomplished in a manner
that ensures the health and safety of the public and employ-
ees are not compromised. The PFP is located in the
approximate center of the Hanford Site inside the 200 West
Area. The PFP is within a designated protected area (PA)
and is located approximately 10.5 km from the Columbia
River and 34 km northwest of the Richland city limits. The,
Hanford Site is located in Southeastern Washington and has
been associated with plutonium production since the mid
1940s. Excess plutonium oxide has been placed under
IAEA safeguards in a phased approach at the PFP’s Pluto-
nium Storage Vault. This paper is an overview and summary
of the many tasks required to meet IAEA safeguards re-
quirements.

290 (WHC-SA-2855) Studies of the chemistry of
transuranium elements and technetium at the Institute
of Physical Chemistry, Russian Academy of Sciences,
supported by the US Department of Energy. Peretrukhin,
V.F. (Russian Academy of Sciences, Moscow (Russian Fed-
eration). Inst. of Physical Chemistry); Delegard, C.H.
Westinghouse Hanford Co., Richland, WA (United States).
Apr 1995, 5p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. (CONF-
950917-10: 5. international conference on radioactive
waste management and environmental remediation, Berlin
(Germany), 3-9 Sep 1995). Order Number DE95011570.
Source: OSTI; NTIS; INIS; GPO Dep.

Studies at Hanford in the 1980s revealed the potential for
actinides to form stable soluble complexes in alkaline me-

dia, simulating radioactive tank waste. Pu(IV) hydrous oxide
and Pu(VI) solubility increased with hydroxide concentration,
ionic strength, and aluminate/carbonate concentrations.
Subsequent contacts between US and Russian researchers
in 1993 led to a technical literature review of the chemistry
of TRU and Tc in alkaline media; this review addresses
oxidation states, solubility, speciation, redox reactions, elec-
trochemistry, radiation chemistry, and separations in alkaline
media. As an outgrowth, a program of fundamental and ap-
plied chemistry studies of TRU and Tc is being conducted at
IPC/RAS with US DOE support: solubility, redox reagents,
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coprecipitation, and radiation chemistry. This overview pro-
vides information on the Hanford Site tank waste system,
US DOE technological needs, and IPC/RAS developments.

291 (WHC-SA-2885) Assessment for potential ra-
dionuclide emissions from stacks and diffuse and
fugitive sources on the Hanford Site. Davis, W.E. (West-
inghouse Hanford Co., Richland, WA (United States));
Schmidt, J.W.; Gleckler, B.P.; Rhoads, K. Westinghouse
Hanford Co., Richland, WA (United States). Jun 1995, 32p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC06-87RL10930. (CONF-9507119-1: Sum-
mer national meeting of the American Institute of Chemical
Engineers, Boston, MA (United States), 30 Jul - 2 Aug
1995). Order Number DE95016338. Source: OSTI; NTIS;
INIS; GPO Dep.

By using the six EPA-approved methods, instead of only
the original back calculation method for assessing the 84
WHC registered stacks, the number of stacks requiring con-
tinuous monitoring was reduced from 32 to 19 stacks. The
intercomparison between results showed that no correlation
existed between back calculations and release fractions.
Also the NDA, upstream air samples, and powder release
fraction method results were at least three orders of magni-
tude fower then the back calculations results. The most
surprising results of the assessment came from NDA. NDA
was found to be an easy method for assessing potential
emissions. For the nine stacks assessed by NDA, all nine of
the stacks would have required continuous monitoring when
assessed by back calculations. However, when NDA was
applied all stacks had potential emissions that would cause
an EDE below the > 0.1 mrem/y standard. Apparent DFs for
the HEPA filter systems were calculated for eight nondesig-
nated stacks with emissions above the detection limit.
These apparent DFs ranged from 0.5 to 250. The EDE dose
to the MEI was calculated to be 0.028 mrem/y for diffuse
and fugitive emissions from the Hanford Sited. This is well
below the > 0.1 mrem/y standard.

292 (WHC-SA-2890) Comparison of the N Reactor
and Ignalina Unit No. 2 Level 1 Probabilistic Safety As-
sessments. Coles, G.A.; McKay, S.L. Westinghouse
Hanford Co., Richland, WA (United States). Jun 1995. 11p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC06-87RL10930. (CONF-950914-2: Ameri-
can Nuclear Society international topical conference on the
safety of operating reactors, Seattle, WA (United States),
17-23 Sep 1995). Order Number DE95015811. Source:
OSTI; NTIS; INIS; GPO Dep.

A multilateral team recently completed a full-scope Level
1 Probabilistic Safety Assessment (PSA) on the Ignalina
Unit No. 2 reactor plant in Lithuania. This allows comparison
of results to those of the PSA for the U.S. Department of
Energy's (DOE) N Reactor. The N Reactor, although unique
as a Western design, has similarities to Eastern European
and Soviet graphite block reactors.

293 (WHC-SA-2931-FP) Information/records
management-defensible budgets for the 21st century.
DiLiberto, A.J.; Whittet, L.A. Westinghouse Hanford Co.,
Richland, WA (United States). Aug 1995. 15p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. (CONF-950876—2: 19. annual sympo-
sium of the Nuclear Information Records Management
Association, Washington, DC (United States), 27-30 Aug
1995). Order Number DE96001103. Source: OSTI; NTIS;
GPO Dep.



This paper provides to the Nuclear Information and
Records Management Association (NIRMA) members the
skills, knowledge, and information needed to develop
performance-based cost estimating. It includes a detailed
basis of estimates o represent a work breakdown structure

that is technically complete, fully documented, defensible to
various external reviews, and validatable.

294 (WHC-SA-2935) Hanford site Computer Auto-
mated Mapping Information System (CAMIS). Rush, S.F.
(ICF Kaiser Hanford Co., Richland, WA (United States)).
Westinghouse Hanford Co., Richland, WA (United States).
Sep 1995, 20p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. (CONF-
9509349-1: Geographic technology in government, Reston,
VA (United States), 6 Sep 1995). Order Number
DE96009103. Source: OSTI; NTIS; INIS; GPO Dep.

The Computer Automated Mapping Information System
(CAMIS) provides sitewide, networked access to CAD
based geographically referenced data. CAMIS allows
multiple organizations to maintain and share their data. In-
formation collected and managed according to site-wide
standards, enables each organization to focus their limited
resources on data issues tied to their own discipline without
having to collect or manage reference data outside their
respective domains. Sharing information also minimizes re-
dundant data and helps improve the overall quality of the
sites' data resources.

295 (WHC-SA-2959) Interpretation of large-strain
geophysical crosshole tests. Dmevich, V.P. (School of
Civil Engineering, West Lafayette, IN (United States));
Salgado, R.; Ashmawy, A.; Grant, W.P.; Vallenas, P. West-
inghouse Hanford Co., Richland, WA (United States); ICF
Kaiser Hanford Co., Richland, WA (United States). Oct
1995, 7p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. (CONF-9511128—
14: 5. Department of Energy (DOE) natural phenomena
hazards mitigation symposium, Denver, CO (United States),
13-17 Nov 1995). Order Number DE96005192. Source:
OSTI; NTIS; INIS; GPO Dep.

At sites in earthquake-prone areas, the nonlinear dynamic
stress-strain behavior of soil with depth is essential for
earthquake response analyses. A seismic crosshole test has
been developed where large dynamic forces are applied in a
borehole. These forces generate shear strains in the sur-
rounding soil that are well into the nonlinear range. The
shear strain amplitudes decrease with distance from the
source. Velocity sensors located in three additional holes at
various distances from the source hole measure the particle
velocity and the travel time of the shear wave from the
source. This paper provides an improved, systematic inter-
pretation scheme for the data from these large-strain
geophysical crosshole tests. Use is made of both the mea-
sured velocities at each sensor and the travel times. The
measured velocity at each sensor location is shown to be a
good measure of the soil particle velocity at that location.
Travel times to specific features on the velocity time history,
such as first crossover, are used to generate travel time
curves for the waves which are nonlinear. At some distance
the amplitudes reduce to where the stress-strain behavior is
essentially linear and independent of strain amplitude. This
fact is used together with the measurements at the three
sensor locations in a rational approach for fitting curves of
shear wave velocity versus distance from the source hole
that allow the determination of the shear wave velocity and
the shear strain amplitude at each of the sensor locations as
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well as the shear wave velocity associated with small-strain
(linear) behavior. The method is automated using off-the-
shelf PC-based software. The method is applied to
large-strain crosshole tests performed as part of the studies
for the design and construction of the proposed Mutti-

Function Waste Tank Facility planned for Hanford Site.

296 (WHC-SA-2964) Comparison of RESRAD with
hand calculations. Rittmann, P.D. Westinghouse Hanford
Co., Richland, WA (United States). Sep 1995. 20p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-87RL10930. (CONF-951209-4: 17. low-level
radioactive waste management conference, Phoenix, AZ
(United States), 12-14 Dec 1995). Order Number
DE96002797. Source: OSTI; NTIS; INIS; GPO Dep.

This report is a continuation of an earlier comparison done
with two other computer programs, GENIl and PATHRAE.
The dose calculations by the two programs were compared
with each other and with hand calculations. These band cal-
culations have now been compared with RESRAD Version
5.41 to examine the use of standard models and parameters
in this computer program. The hand calculations disclosed a
significant computational error in RESRAD. The Pu-241 in-
gestion doses are five orders of magnitude too small. In
addition, the external doses from some nuclides differ
greatly from expected values. Both of these deficiencies
have been corrected in later versions of RESRAD.

297 (WHC-SA—2975) An overview of the Radioiso-
tope Thermoelectric Generator Transporation System
Program. McCoy, J.C. Westinghouse Hanford Co., Rich-
land, WA (United States). Oct 1995. 25p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-87RL10930. (CONF-960109-10: STAIF 96: space
technology and applications international forum, Albu-
querque, NM (United States), 7-11 Jan 1996). Order
Number DE96003113. Source: OSTI; NTIS; INIS; GPO Dep.

Radioisotope Thermoelectric Generators (RTG) convert
the heat generated by radioactive decay to electricity using
thermocouples. RTGs have a long operating life, are rea-
sonably lightweight, and require little or no maintenance
once assembled and tested. These factors make RTGs par-
ticularly attractive for use in spacecraft However, because
RTGs contain significant quantities of radioactive materials,
normally plutonium-238 and its decay products, they must
be transported in packages built in accordance with Title 10,
Code of Federal Regulations, Part 71. The US Department
of Energy assigned the Radioisotope Thermoelectric Gen-
erator Transportation System (RTGTS) Program to
Westinghouse Hanford Company in 1988 to develop a sys-
tem meeting the regulatory requirements. The program
objective was to develop a transportation system that would
fully comply with 10 CFR 71 while protecting RTGs from ad-
verse environmental conditions during normal conditions of
transport (e.g., shock and heat). The RTGTS is scheduled
for completion in December 1996 and will be available to
support the National Aeronautics and Space Administrations
Cassini mission to Saturn in October 1997. This paper
provides an overview of the RTGTS and discusses the hard-
ware being produced. Additionally, various program
management innovations mandated by recent ma or
changes in the US Department of Energy structure and re-
sources will be outlined.

298 (WHC-SA-2979) Radioisotope Thermoelectric
Generator Transporation System licensed hardware sec-
ond certification test series and package shock mount
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system test. Ferrell, P.C.; Moody, D.A. Westinghouse Han-
ford Co., Richland, WA (United States). Oct 1995.
20p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. (CONF-960109—
11:  STAIF 96: space technology and applications
international forum, Albuquerque, NM (United States), 7-11
Jan 1996). Order Number DE96003112. Source: OSTI;
NTIS; INIS; GPO Dep.

This paper presents a summary of two separate drop test
a e performed in support of the Radioisotope Thermoelectric
Generator (RTG) Transportation System (RTGTS). The first
portion of this paper presents the second series of drop test-
ing required to demonstrate that the RTG package design
meets the requirements of Title 10, Code of Federal Regula-
tions, “Part 71” (10 CFR 71). Results of the first test series,
performed in July 1994, demonstrated that some design
changes were necessary. The package design was modified
to improve test performance and the design changes were
incorporated into the Safety Analysis Report for Packaging
(SARP). The second full-size certification test article (CTA-2)
incorporated the modified design and was tested at the US
Department of Energy’s (DOE) Hanford Site near Richland,
Washington. With the successful completion of the test se-
ries, and pending DOE Office of Facility Safety Analysis
approval of the SARP, a certificate of compliance will be is-
sued for the RTG package allowing its use. The second
portion of this paper presents the design and testing of the
RTG Package Mount System. The RTG package mount was
designed to protect the RTG from excessive vibration during
transport, provide shock protection during on/off loading,
and provide a mechanism for moving the RTG package with
a forkiift. Military Standard (MIL-STD) 810E, Transit Drop
Procedure (DOE 1989), was used to verify that the shock
limiting system limited accelerations in excess of 15 G's at
frequencies below 150 Hz. Results of the package mount
drop tests indicate that an impact force of 15 G's was not
exceeded in any test from a free drop height of 457 mm (18
in.).

299 (WHC-SA-2980) A compendium of the ra-
dioisotope thermoelectric generator transportation
system and recent programmatic changes. Becker, D.L,;
McCoy, J.C. Westinghouse Hanford Co., Richland, WA
(United States). Mar 1996. 7p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
87RL10930. (CONF-960706-12:  American Society of
Mechanical Engineers (ASME) pressure vessels and.piping
conference, Montreal (Canada), 21-26 Jul 1996). Order
Number DE96009891. Source: OSTI; NTIS; INIS; GPO Dep.

Because RTGs contain significant quantities of radioactive
materials, usually plutonium-238 and its decay products,
they must be transported in packages built in accordance
with 10 CFR 71 (1994). To meet these regulatory require-
ments, US DOE commissioned Westinghouse Hanford Co.
in 1988 to develop a Radioisotope Thermoelectric Generator
Transportation System (RTGTS) that would fully comply
while protecting RTGs from adverse environmental condi-
tions during normal transport conditions (eg, mainly shock
and heat). RTGTS is scheduled for completion Dec. 1996
and will be available to support NASA’s Cassini mission to
Saturn in Oct. 1997. This paper provides an overview of the
RTGTS project, discusses the hardware being produced,
and summarizes various programmatic and management in-
novations required by recent changes at DOE.
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300 (WHC-SA-2995-FP) Air pollution control at a
DOE facility. Curn, B.L. Westinghouse Hanford Co., Rich-
land, WA (United States). Nov 1995. 7p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. (CONF-951173-2: 18. world energy en-
gineering congress, Atlanta, GA (United States), 8-10 Nov
1995). Order Number DE96003498. Source: OSTI; NTIS;
INIS; GPO Dep.

The Department of Energy (DOE) plutonium production
program Produced some of the greatest scientific and engi-
neering accomplishments of all time. It is remarkable to
consider the accomplishments of the Manhattan Project.
The Reactor on the Hanford Site, the first production reactor
in the world, began operation only 13 months after the start
of construction. The DOE nuclear production program was
also instrumental in pioneering other fields such as health
physics an radiation monitoring. The safety record of these
installations is remarkable considering that virtually every
significant accomplishment was on the technological thresh-
old of the time. One other area that the DOE Facilities
pioneered was the control of radioactive particles and gases
emitted to the atmosphere. The high efficiency particulate air
filter (HEPA) was a development that provided high collec-
tion efficiencies of particulates to protect workers and the
public. The halogen and noble gases also were of particular
concern. Radioactive iodine is captured by adsorption on
activated carbon or synthetic zeolites. Besides controlling
radioncuclide air poliution, DOE facilities are concerned with
other criteria pollutants and hazardous air pollutant emis-
sions. The Hanford Site encompasses all those air pollution
challenges.

301 (WHC-SA-3006-FP) Technical liaison with the
Institute of Physical Chemistry (Russian Academy of
Science). Delegard, C.H. Westinghouse Hanford Co., Rich-
land, WA (United States). Dec 1995. 7p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. (CONF-960158—1: Efficient separations
and processing crosscutting program 1996 technical meet-
ing, Gaithersburg, MD (United States), 16-19 Jan 1996).
Order Number DE96004831. Source: OSTI; NTIS; INIS;
GPO Dep.

The Institute of Physical Chemistry of the Russian
Academy of Science (IPC/RAS) is engaged by the DOE to
conduct studies of the fundamental and applied chemistry of
the transuranium elements (TRU; primarily neptunium, plu-
tonium, and americium; Np, Pu, Am) and technetium Tcin
alkaline media. This work is being supported by the DOE
because the radioactive wastes stored in underground tanks
at DOE sites (Hanford, Savannah River, and Oak Ridge)
contain TRU and T, are alkaline, and the chemistries of
TRU and Tcare not well developed in this system. Previous
studies at the IPC/RAS centered on the fundamental chem-
istry and on coprecipitation. Work continuing in FY 1996 will
focus more on the applied chemistry of the TRU and T.in al-
kaline media and continue effort on the coprecipitation task.

302 (WHC-SA-3013) Type B Drum packages. Ed-
wards, W.S. Westinghouse Hanford Co., Richland, WA
(United States). Nov 1995. 10p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. (CONF-951203-38: PATRAM '95: 11. in-
ternational conference on packaging and transportation of
radioactive materials, Las Vegas, NV (United States), 3-8
Dec 1995). Order Number DE96005190. Source: OSTI;
NTIS; INIS; GPO Dep.



The Type B Drum package is a container in which a sin-
gle drum containing Type B quantities of radioactive material
will be packaged for shipment. The Type B Drum containers
are being developed to fill a void in the packaging and trans-
portation capabilities of the US Department of Energy
(DOE), as no double containment packaging for single
drums of Type B radioactive material is currently available.
Several multiple-drum contdiners and shielded casks
presently exist. However, the size and weight of these
containers present multiple operational challenges for
single-drum shipments. The Type B Drum containers will of-
fer one unshielded version and, if needed, two shielded
versions, and will provide for the option of either single or
double containment. The primary users of the Type B Drum
container will be any organization with a need to ship single
drums of Type B radioactive material. Those users include
laboratories, waste retrieval facilities, emergency response
teams, and small facilities.

303 (WHC-SA-3053) ISOSHLD 4.0. Greenborg, J.;
Schmittroth, F.A.; Rittman, P.D.; Roetman, V.E. Westing-
house Hanford Co., Richland, WA (United States). Mar
1996. 13p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. (CONF-960415—
38: American Nuclear Society (ANS) Radiation Protection
and Shielding Division topical meeting on advancements
and applications in radiation protection and shielding, Fal-
mouth, MA (United States), 21-25 Apr 1996). Order Number
DE96009910. Source: OSTI; NTIS; INIS; GPO Dep.

ISOSHLD was developed to carry out routine shielding
calculations that would otherwise be very laborious. More
sophisticated methods exist, but there is still need for easy-
to-use reliable computer codes. The code has been revised
several times including PC and mainframe-based versions.
These versions generally represent different objectives and
differ in code, data, and supported features. The current ver-
sion includes all features. It has a 30 group energy range
from 10 keV and 10 MeV. Bremsstrahlung is included,
MODE 1 capability is retained (fission product inventories
from decay and transmutation), and the libraries now fully
support the actinides. There were several design objectives
in this latest revision; modernization, state-of-the-art nuclear
data, and full capability including source generation and
time dependent calculations.

304 (WHC-SD-CP-DRD-002) Conceptual baseline
document for the nuclear materials safeguards system.
Nelson, R.A. Westinghouse Hanford Co., Richland, WA
(United States). Aug 1995. 34p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
87RL10930. Order Number DE96050000. Source: OSTI;
NTIS; INIS; GPO Dep.

This document defines the baseline scope, schedule, and
cost requirements of the Nuclear Materials Safeguards Sys-
tem (NMSS) replacement for the Plutonium Finishing Plant.
The Nuclear Material Safeguards System (NMSS), operat-
ing in PFP, comprises data from several site safeguards
systems that have been merged since 1987. NMSS was
designed and implemented to the state of computer technol-
ogy for the mid 1970’s. Since implementation, the hardware
vendor has stopped producing computer systems and the
availability of personnel trained and willing to work with the
technology has diminished. Maintenance has become ex-
pensive and 'reliability is a serious concern. -This effort
provides a replacement in kind of the NMSS, using modern,
scalable, upgradable hardware and software to the same
standards used for the Hanford Local Area Network (HLAN)
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system. The NMSS Replacement is a Client/Server architec-
ture designed on a Personal Computer based local area
network (LAN) platform. The LAN is provided through an
ethernet interface running the Transmission Control Proto-
col/internet Protocol (TCP/IP). This architecture conforms to
the HLAN standard, including the End System Operating
Environment (ESOE). The Server runs the Microsoft Win-
dows NT’ Server operating system, Microsoft SQL Server2
database management system, and application tools.
Clients run Microsoft Windows’ and application software pro-
vided as part of the system. The interface between the
clients and the database is through Microsoft ODBC4.

305 (WHC-SD-CP-LB-036) Method performance for
radioanalytical chemistry. Catlow, S.A. Westinghouse
Hanford Co., Richland, WA (United States). 1 Sep 1995.
21p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96050002. Source: OSTI; NTIS; INIS; GPO Dep.

This document provides method qualification data for
radioanalytical procedures as required by WHC-SD-CP-
QAPP-016. A short description of the Methodology, the
original source(s) of the methodology, a MDC example, and
precision and accuracy from historic data. v

\
306 (WHC-SD-CP-QAPP-016-Rev.1) 222-S Labora-
tory Quality Assurance Plan. Revision 1. Meznarich, H.K.
Westinghouse Hanford Co., Richland, WA (United States).
31 Jul 1995. 300p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE96001067. Source: OSTI; NTIS; INIS; GPO Dep.

This Quality Assurance Plan provides,quality assurance
(QA) guidance, regulatory QA requirements (e.g., 10 CFR
830.120), and quality control (QC) specifications for analyti-
cal service. This document follows the U.S Department of
Energy (DOE) issued Hanford Analytical Services Quality
Assurance Plan (HASQAP). In addition, this document
meets the objectives of the Quality Assurance Program pro-
vided in the WHC-CM-4-2, Section 2.1. Quality assurance
elements required in the Guidelines and Specifications for
Preparing Quality Assurance Program Plans (QAMS-004)
and Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans (QAMS-005) from the US
Environmental Protection Agency (EPA) are covered
throughout this document. A quality assurance index is pro-
vided in the Appendix A. This document also provides and/
or identifies the procedural information that governs labora-
tory operations. The personnel of the 222-S Laboratory and
the Standards Laboratory including managers, analysts, QA/
QC staff, auditors, and support staff shall use this document
as guidance and instructions for their operational and quality
assurance activities. Other organizations that conduct activi-
ties described in this document for the 222-S Laboratory
shall follow this QA/QC document.

307 (WHC-SD-CP-QAPP-017) Quality Assurance
Program Plan for the Waste Sampling and Characteriza-
tion Facility. Grabbe, R.R. Westinghouse Hanford Co.,
Richland, WA (United States). 2 Mar 1995. 105p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE95008870. Source:
OSTI; NTIS; INIS; GPO Dep.

The objective of this Quality Assurance Plan is to provide
quality assurance (QA) guidance, implementation of
regulatory QA requirements, and quality control (QC) speci-
fications for analytical service. This document follows the
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Department of Energy (DOE)-issued Hanford Analytical Ser-
vices Quality Assurance Plan (HASQAP) and additional
federal [10 US Code of Federal Regulations (CFR) 830.120]
QA requirements that HASQAP does not cover. This docu-
ment describes how the Ilaboratory implements QA
requirements to meet the federal or state requirements, pro-
vides what are the default QC specifications, and/or
identifies the procedural information that governs how the
laboratory operates. In addition, this document meets the
objectives of the Quality Assurance Program provided in the
WHC-CM-4-2, Section 2.1. This document also covers QA
elements that are required in the Guidelines and Specifica-
tions for Preparing Quality Assurance Program Plans
(QAPPs), (QAMS-004), and Interim Guidelines and Specifi-
cations for Preparing Quality Assurance Product Plans
(QAMS-005) from the Environmental Protection Agency
(EPA). A QA Index is provided in the Appendix A.

308 (WHC-SD-CP-TI-171) Flowsheet for shear/
leach processing of N Reactor fuel at PUREX. Enghusen,
M.B. Westinghouse Hanford Co., Richland, WA (United
States). 13 Apr 1995. 81p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-87RL10930.
Order Number DE95011573. Source: OSTI; NTIS; INIS;
GPO Dep.

This document was originally prepared to support the
restart of the PUREX plant using a new Shear/Leach head
end process. However, the PUREX facility was shutdown
and processing of the remaining N Reactor fuel is no longer
considered an alternative for fuel disposition. This document
is being issued for reference only to document the activities
which were investigated to incorporate the shear/leach pro-
cess in the PUREX plant.

309 (WHC-SD-CP-TI-197) GENII dose calculations
for offsite maximum individual and populations from
Plutonium Finishing Plant. Nguyen, L.V. Westinghouse
Hanford Co., Richland, WA (United States). 29 Sep 1995.
66p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96050003. Source: OSTI; NTIS; INIS; GPO Dep.

Document describes the potential dose consequences to
the offsite maximum individual and population for ground
and stack level releases at the offsite receptors from the
Plutonium Finishing Plant.

310 (WHC-SD-EN-CSUD-002) ABCASH plotting
program users guide. Troyer, G.L. Westinghouse Hanford
Co., Richland, WA (United States). 25 Apr 1995. 15p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-87RL10930. Order Number DE95011652.
Source: OSTI; NTIS; INIS; GPO Dep.

The Automated Bar Coding of Air Samples at Hanford
(ABCASH) system provides an integrated data collection,
sample tracking, and data reporting system for radioactive
particulate air filter samples. The ABCASH plotting program
provides a graphical trend report for ABCASH of the perfor-
mance of air sample results. This document provides an
operational guide for using the program. Based on sampie
location identifier and date range, a trend chart of the avail-
able data is generated. The trend chart shows radiological
activity versus time. General indications of directional trend
of the concentrations in air over time may be discerned.
Comparison limit set point values are also shown as derived
from the ABCASH data base.
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311 (WHC-SD-FF-CSWD-055-Rev.1) R-1 (C-620-A)
and R-2 (C-620-B) air compressor control logic, com-
puter software description. Revision 1. Wailter, K.E.
Westinghouse Hanford Co., Richland, WA (United States). 8
Jun 1995. 36p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE95014314. Source: OSTI; NTIS; INIS; GPO Dep.

This document provides an updated computer software
description for the software used on the FFTF R-1 (C-620-
A) and R-2 (C-620-B) air compressor programmable
controllers. Logic software design changes were required to
allow automatic starting of a compressor that had not been
previously started.

312 (WHC-SD-FF-CSWD-056-Rev.1) R-189 (C-620)
air compressor control logic software documentation.
Revision 1. Walter, K.E. Westinghouse Hanford Co., Rich-
land, WA (United States). 8 Jun 1995. 39p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE95014313. Source:
OSTI; NTIS; INIS; GPO Dep.

This relates to FFTF plant air compressors. Purpose of
this document is to provide an updated Computer Software
Description for the software to be used on R-189 (C-620-C)
air compressor programmable controllers. Logic software
design changes were required to allow automatic starting of
a compressor that had not been previously started.

313 (WHC-SD-LL-ATP-023) GENRTC Project No.
2F3E0A, OCB A-382, acceptance test procedure. Aker-
son, A.W. Westinghouse Hanford Co., Richland, WA (United
States). 10 Apr 1995. 75p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-87RL10930.
Order Number DE95010739. Source: OSTI; NTIS; GPO
Dep.

This test procedure provides the steps necessary to verify
correct functional operation of controls, annunciators,
alarms, protective relays and related systems impacted by
CENRTC #2F3E0A, Microwave Transfer Trip Project, modifi-
cation work performed under work package 6B-93-00040/M
(CENRTC 2F3E0OA MWTT OCB A-382 PACKAGE).

314 (WHC-SD-MP-SWD-30001-Rev.7) Certification
of MCNP Version 4A for WHC computer platforms. Revi-
sion 7. Carter, L.L. Westinghouse Hanford Co., Richland,
WA (United States). 3 May 1995. 72p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE95011546. Source:

OSTI; NTIS; INIS; GPO Dep.

MCNP is a general-purpose Monte Carlo code that can be
used for neutron, photon, or coupled neutron/photon trans-
port, including the capability to calculate eigenvalues for
critical systems. The code treats an arbitrary three-
dimensional configuration of materials in geometric cells
bounded by first- and second-degree surfaces, and some
special fourth-degree surfaces (elliptical tori).

315 (WHC-SD-NR-TSR-001) Fuel supply shutdown
facility interim operational safety requirements. Besser,
R.L.; Brehm, J.R.; Benecke, M.W.; Remaize, J.A. Westing-
house Hanford Co., Richland, WA (United States). 23 May
1995. 26p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95013341. Source: OSTI; NTIS; INIS; GPO Dep.

These Interim Operational Safety Requirements (IOSR)
for the Fuel Supply Shutdown (FSS) facility define accept-
able conditions, safe boundaries, bases thereof, and



management or administrative controls to ensure safe oper-
ation. The IOSRs apply to the fue! material storage buildings
in various modes (operation, storage, surveillance).

316 (WHC-SD-PRP-HA-012-Rev.1) 283-E and 283-
W Hazards Assessment. Sutton, L.N. Westinghouse
Hanford Co., Richland, WA (United States). 8 Sep 1995.
34p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DEY6050020. Source: OSTI; NTIS; INIS; GPO Dep.

This document establishes the technical basis in support
of Emergency Planning Activites for the 283-E and 283-W
Facilities on the Hanford Site. Through this document, the
technical basis for the development of facility specific Emer-
gency Action Levels and the Emergency Planning Zone is
demonstrated.

317 (WHC-SD-SNF-ATP-010) Acceptance test pro-
cedure for High Pressure Water Jet System. Crystal, J.B.
Westinghouse Hanford Co., Richland, WA (United States).
30 May 1995. 21p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE95015652., Source: OSTI; NTIS; INIS; GPO Dep.

The overall objective of the acceptance test is to demon-
strate a combined system. This includes associated tools
and equipment necessary to perform cleaning in the 105 K
East Basin (KE) for achieving optimum reduction in the level
of contamination/dose rate on canisters prior to removal
from the KE Basin and subsequent packaging for disposal.
Acceptance tests shall include necessary hardware to
achieve acceptance of the cleaning phase of canisters. This
acceptance test procedure will define the acceptance testing
criteria of the high pressure water jet cleaning fixture. The
focus of this procedure will be to provide guidelines and in-
structions to control, evaluate and document the acceptance
testing for cleaning effectiveness and method(s) of removing
the contaminated surface layer from the canister presently
identified in KE Basin. Additionally, the desired result of the
acceptance test will be to deliver to K Basins a thoroughly
tested and proven system for underwater decontamination
and dose reduction. This report discusses the acceptance
test procedure for the High Pressure Water Jet.

318 (WHC-SD-SNF-PLN-008) Small Water System
Management Program: 100 K Area. Hunacek, G.S. Jr.
(Westinghouse Hanford Co., Richland, WA (United States)).
Westinghouse Hanford Co., Richland, WA (United States);
Wastren, Inc., Idaho Falls, ID (United States). 29 Jun 1995.
71p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95016345, Source: OSTI; NTIS; INIS; GPO Dep.

Purposes of this document are: to provide an overview of
the service and potable water system presently in service at
the Hanford Site's 100 K Area; to provide future system
forecasts based on anticipated DOE activities and pro-
grams; to delineate performance, design, and operations
criteria; and to describe planned improvements. The objec-
tive of the small water system management program is to
assure the water system is properly and reliably managed
and operated, and continues to exist as a functional and vi-
able entity in accordance with WAC 246-290-410.

319 (WHC-SD-SQA-CSA-20398) CSER 95-008: Crit-
icality storage category for grouted K Basin cartridge
filters at CWC. Miller, E.M. Westinghouse Hanford Co.,
Richland, WA (United States). 19 May 1995. 7p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
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AC08-87RL10930. Order Number DE95013344. Source:
OSTI; NTIS; INIS; GPO Dep.

The 13 containers from K Basins hold one cartridge filter
each. The filters removed solids from the K Basins water be-
fore the water went to air-cooled chillers. The filters are
about 75.7 cm (30 inches) in diameter and 86 cm (34
inches) tall (based on an outline on drawing H-1-34709
(Reference 1)). This is a volume of 388 liters. Drawing H-1-
34709 (Reference 1) shows the configuration of the
concreted 122 cm (48 inch) diameter culvert cut to 124 cm
(49 inches) long and shows the imbedded steel. The cuivert
is 0.35 cm (0.138 inches) thick and has a volume of 1450
liters. There are four 127 cm (50 inch) long 2 inch by 3/4
inch steel bars and reinforcing steel in the container. The
culvert and four bars weigh 169.6 kg. The cylindrical culvert
is oriented vertically with an 11 gauge bottom plate welded
on and then filled to 15 cm (6 inches) with grout. The car-
tridge filter, bagged in 20 mill plastic (Reference 2), is then
placed in the center of the culvert and the culvert is filled
with concrete. Four of the 13 culverts were then put verti-
cally into 152 cm (5 foot) diameter culverts about 61 cm (2
feet) high, centered radially, and concreted into the larger
base. The two configurations weigh about 3600 and 5400
kgs, respectively.

320 {(WHC-SD-TP-CSWD-002-Vol.2) Radcalc for
Windows. Volume 2: Technical manual. Green, J.R.
Westinghouse Hanford Co., Richland, WA (United States).
27 Sep 1995. 39p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE96050093. Source: OSTI; NTIS; INIS; GPO Dep.

Radcalc for Windows is a userfriendly menu-driven
Windows-compatible software program with applications in
the transportation of radioactive materials. It calculates the
radiolytic generation of hydrogen gas in the matrix of low-
level and high-level radioactive waste using NRC-accepted
methodology. it computes the quantity of a radionuclide and
its associated products for a given period of time. In
addition, the code categorizes shipment quantities as ra-
dioactive, Type A or Type B, limited quantity, low specific
activity, highway route controlled, and fissile excepted using
DOT definitions and methodologies, as outlined in 49 CFR
Subchapter C. The code has undergone extensive testing
and validation. Volume | is a User's Guide, and Volume Il is
the Technical Manual for Radcalc for Windows

321 (WHC-SD-TP-RPT-015-Rev.1) Transportation
impact analysis for the shipment of low specific activity
nitric acid. Revisison 1. Green, J.R. Westinghouse Han-
ford Co., Richland, WA (United States). 16 May 1995.
83p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95013330. Source: OSTI; NTIS; INIS; GPO Dep.

This is in support of the Plutonium-Uranium Extraction
(PUREX) Facility Low Specific Activity (LSA) Nitric Acid
Shipment Environmental Assessment. It analyzes potential
toxicological and radiological risks associated with trans-
portation of PUREX Facilty LSA Nitric Acid from the
Hanford Site to Portsmouth VA, Baltimore MD, and Port
Elizabeth NJ.

322 (WHC-SD-TP-SEP-034) Safety evaluation for
packaging CPC metal boxes. Romano, T. Westinghouse
Hanford Co., Richland, WA (United States). 15 May 1995.
2p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95012577. Source: OSTI; NTIS; INIS; GPO Dep.
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This Safety Evaluation for Packaging (SEP) provides au-
thorization for the use of Container Products Corporation
(CPC) metal boxes, as described in this document, for the
interarea shipment of radioactive contaminated equipment
and debris for storage in the Central Waste Complex (CWC)
or T Plant located in the 200 West Area. Authorization is
granted until November 30, 1995. The CPC boxes included
in this SEP were originally procured as US Depariment of
Transportation (DOT) Specification 7A Type A boxes. A re-
view of the documentation provided by the manufacturer
revealed the documentation did not adequately demonstrate
compliance to the 4 ft drop test requirement of 49 CFR
173.465(c). Preparation of a SEP is necessary to document
the equivalent safety of the onsite shipment in lieu of
meeting DOT packaging requirements until adequate docu-
mentation is received. The equivalent safety of the shipment
is based on the fact that the radioactive contents consist of
contaminated equipment and debris which are not dis-
persible. Each piece is wrapped in two layers of no less
than 4 mil plastic prior to being placed in the box which has
an additional 10 mil liner. Pointed objects and sharp edges
are padded to prevent puncture of the plastic liner and
wrapping.

323 (WHC-SD-WM-MAR-007) Waste Encapsulation
and Storage Facility mission analysis report. Lund, D.P.
Westinghouse Hanford Co., Richland, WA (United States).
24 May 1995. 25p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE95013879. Source: OSTI; NTIS; INIS; GPO Dep.

This report defines the mission for thie Waste Encapsula-
tion and Storage Facility (WESF). It contains summary
information regarding the mission analysis which was per-
formed by holding workshops attended by relevant persons
involved in the WESF operations. The scope of the WESF
mission is to provide storage of Cesium (Cs) and Strontium
(Sr) capsules, previously produced at WESF, until every
capsule has been removed from the facility either to another
storage location, for disposal or for beneficial use by public
or private enterprises. Since the disposition of the capsules
has not yet been determined, they may be stored at WESF
for many years, even decades. The current condition of the
WESF facility must be upgraded and maintained to provide
for storage which is safe, cost effective, and fully compliant
with DOE direction as well as federal, state, and local laws
and regulations. The Cs capsules produced at WESF were
originally released to private enterprises for uses such as
the sterilization of medical equipment; but because of the
leakage of one capsule, all are being returned. The systems,
subsystems, and equipment not required for the storage
mission will be available for use by other projects or private
enterprises. Beyond the storage of the Cs and Sr capsules,
no future mission for the WESF has been identified.

324 (WHC-SD-WM-UM-030) ISO-PC Version 1.98:
User’s guide. Rittmann, P.D. Westinghouse Hanford Co.,
Richland, WA (United States). 2 May 1995. 36p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO06-87RL10930. Order Number DE95012788. Source:
OSTI; NTIS; INIS; GPO Dep.

This document describes how to use Version 1.98 of the
shielding program named ISO-PC. Version 1.98 corrects all
known errors in ISOSHLD-II. In addition, a few numeric
problems have been eliminated. There are three new
namelist variables, 25 additional shielding materials, and 5
more energy groups. The two major differences with the
original ISOSHLD-I! are the removal of RIBD(radioisotope
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buildup and decay) source generator, and the removal of
the non-uniform source distribution parameter, SSV1. This
version of ISO-PC works with photon energies from 10 KeV
to 10 MeV using 30 energy groups.

325 (WHC-SP-0098-6) Routine environmental mon-
itoring schedule, calendar year 1995. Schmidt, J.W.;
Markes, B.M.; McKinney, S.M. Westinghouse Hanford Co.,
Richland, WA (United States). Dec 1994. 115p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO06-87RL10930. Order Number DE95015812. Source:
OSTI; NTIS; INIS; GPO Dep.

This document provides Bechtel Hanford, Inc. (BHI) and
Westinghouse Hanford Company (WHC) a schedule of
monitoring and sampling routines for the Operational Envi-
ronmental Monitoring (OEM) program during calendar year
(CY) 1995. Every attempt will be made to consistently follow
this schedule; any deviation from this schedule will be docu-
mented by an internal memorandum (DSI) explaining the
reason for the deviation. The DSI will be issued by the
scheduled performing organization and directed to Near-
Field Monitoring. The survey frequencies for particular sites
are determined by the technical judgment of Near-Field
Monitoring and may depend on the site history, radiological
status, use and general conditions. Additional surveys may
be requested at irregular frequencies if conditions warrant.
All radioactive wastes sites are scheduled to be surveyed at
least annually. Any newly discovered wastes sites not docu-
mented by this schedule will be included in the revised
schedule for CY 1995.

326 (WHC-SP-0564-37) Westinghouse Hanford
Company Health and Safety Performance Report. First
quarter calendar year 1995. Lansing, K.A. Westinghouse
Hanford Co., Richland, WA (United States). May 1995.
94p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE95013514. Source: OSTI; NTIS; GPO Dep.

During the first quarter of CY 1995, four of the WHC
sitewide ALARA performance goals were completed on or
ahead of schedule. One of the completed goals related to
reduction of radiological areas at WHC-managed facilities.
Due to anticipated resource reductions and increased scope
of work, several facilities escalated their reduction schedule.
This allowed the ALARA goal to be completed and exceeded
ahead of schedule. Industrial Safety and Health initiatives
are being pursued in areas such as workplace ergonomics,
safety training, and standards development. Positive efforts
are ongoing in the areas of management commitment and
employee involvement through the WHC Voluntary Protec-
tion Program. Successful implementation continues through
the President's Accident Prevention Council (PAPC) and
division employee Accident Prevention Councils. The Com-
pany now has established CY 1995 PAPC goals. Major
programmatic accomplishments completed during this
reporting period include the Department of Energy-
Headquarters (DOE-HQ) formally endorsing the Radiological
Control organization’s approach toward development of the
Radiation Protection Program (RPP) document. The DOE-
HQ has recognized the significant contributions and
leadership that Radiological Control has provided in plan-
ning and implementation of this “model example of an RPP”
across the DOE complex and is encouraging other sites to
contact WHC for assistance in developing their RPPs.

327 (WHC-SP-0564-39) Westinghouse Hanford
Company health and safety performance report. Third



quarter calendar year 1995. Lansing, K.A. Westinghouse
Hanford Co., Richland, WA (United States). Nov 1995.
108p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96005129. Source: OSTI; NTiS; INIS; GPO Dep.

The lost/restricted workday severity rate posted in CY
1994 of 45.50 was a significant improvement over the prior
years and, remarkably, this rate has been reduced to 16.40
thus far in CY 1995 (Table 2-2). The indications from this
sustained reduction are that employee, management,
HEHF, and accident investigator efforts to manage injuries
are becoming stronger (page 2-8). Congratulations to the
Human Resources Department for working over 835,000
hours without a lost workday away injury/illness! The last
lost workday away case occurred on 12/17/92. The Workers
Compensation Report shows significant reduction in the
amount of money expended for medical treatments and time
loss due to industrial injuries. The cost of insurance contin-
ues to decrease. Continued savings can be attributed to
aggressive claims and safety case management, an en-
hanced attitude by management creating a positive and
proactive safety awareness culture, and a more aggressive
return-to-work philosophy.

328 (WHC-SP-0665-17) Quarterly environmental
radiological survey summary: Second Quarter 1995 100,
200, 300, and 600 Areas. McKinney, S.M. Westinghouse
Hanford Co., Richland, WA (United States). 27 Jul 1995.
22p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DESY6001070. Source: OSTI; NTIS; INIS; GPO Dep.

This report provides a summary of the radiological sur-
veys performed in support of the operational environmental
monitoring program at the Hanford Site. The Second Quar-
ter 1995 survey results and the status of actions required
from current and past reports are summarized.

329 (WHC-SP-0856-Rev.2) Maintenance implemen-
tation plan for T Plant. Revision 2. Ayers, W.S.
Westinghouse Hanford Co., Richland, WA (United States).
May 1995. 70p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10830. Order
Number DE95013579. Source: OSTI; NTIS; INIS; GPO Dep.

This document is a Maintenance Implementation Plan
(MIP) for the T Plant Facility complex located in the 200
West Area of the Hanford Reservation in Washington state.
This plan has been developed to provide a disciplined ap-
proach to maintenance functions and to describe how the T
Plant facility will implement and comply with the regulations
according to US DOE order 4330.4B, entitled Maintenance
Management Program, Chapter 2.0 “Nuclear Facilities”.
Physical structures, systems, processes, as well as ali asso-
ciated equipment specifically assigned to these groups are
included in the MIP.

330 (WHC-SP-0969-48) Site management system
executive summary report — March 1995. Schultz, E.A.
Westinghouse Hanford Co., Richland, WA (United States).
Mar 1995. 35p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE95013581. Source: OSTI; NTIS; INIS; GPO Dep.

Performance data for March 1995 reflects a continued un-
favorable schedule variance and favorable cost variance.
The March fiscal-year-to-date (FYTD) schedule variance is
an unfavorable $105.5M. EM-30 (Office of Waste Manage-
ment) is the biggest contributor ($81.9 million) to the
behind-schedule condition. The majority of the EM-30
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schedule variance is associated with the Tank Waste Reme-
diation System {TWRS) program. A breakdown of individual
program performance is listed on page 6. The TWRS sched-
ule variance totals a negative $63.0 million and is attributed
to the delay in receiving key decision 0 (KD-0) for Project
W-314, “Tank Farm Restoration and Safe Operations”; the
delay in receiving KD-3 for Project W-320, “106-C Sluicing”;
late deployment of the rotary and push mode sampling
trucks due to equipment and operational issues; late place-
ment of melter contracts; and the Multi-Function Waste Tank
Facility (MWTF) workscope still being a part of the baseline.
Class | change requests are in process to rebaseline the ac-
tivities associated with KDs. An aggressive sampling
schedule has been developed for the rotary and push mode
sampling activity. Thirty-seven enforceable agreement mile-
stones were schedule FYTD. Thirty-six (97 percent) of the
thirty-seven were completed on or ahead of schedule and
one (3 percent) is delinquent. The Department of Energy,
Richland Operations Office entered into dispute resolution
on April 7, 1995, for the delinquent milestone. Six (13 per-
cent) of the 39 remaining enforceable agreement milestones
scheduled for FY 1995 are forecast to be late. Additional in-
formation on these milestones can be found on pages 13
through 15. Performance data reflects a significant favorable
$25.7 million (4 percent) cost variance. The majority of the
cost variance is atiributed to progress towards achievement
of productivity commitment goals and is expected to con-
tinue for the remainder of this fiscal year.

331 (WHC-S5P-0969-52) Hanford Site performance
summary — EM funded programs, July 1995. Schultz,
E.A. Westinghouse Hanford Co., Richland, WA (United
States). Jul 1995. 30p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-878L10930. Order
Number DE96001818. Source: OSTI; NTIS; INIS; GPO Dep.

Performance data for July 1995 reflects a 4% unfavorable
schedule variance and is an improvement over June 1995.
The majority of the behind schedule condition is attributed to
EM-30, (Office of Waste Management). The majority of the
EM-30 schedule variance is associated with the Tank Waste
Remediation System (TWRS) Program. The TWRS sched-
ule variance is attributed to the delay in obtaining key
decision 0 (KD-0) for Project W-314, “Tank Farm Restora-
tion and Safe Operations” and the Multi-Function Waste
Tank Facility (MWTF) workscope still being a part of the
baseline. Baseline Change Requests (BCRs) are in process
rebaselining Project W-314 and deleting the MWTF from the
TWRS baseline. Once the BCR’s are approved and imple-
mented, the overall schedule variance will be reduced to
$15.0 million. Seventy-seven enforceable agreement mile-
stones were scheduled FYTD. Seventy-one (92%) of the
seventy-seven were completed on or ahead of schedule,
two were completed late and four are delinquent. Perfor-
mance data reflects a continued significant favorable cost
variance of $124.3 million (10%). The cost variance is at-
tributed to process improvements/efficiencies, elimination of
low-value work, workforce reductions and is expected to
continue for the remainder of this fiscal year. A portion of
the cost variance is attributed to a delay in billings which
should self-correct by fiscal year-end.

332 (WHC-SP-0969-53) Hanford site performance
summary: EM funded programs August 1995. Schultz,
E.A. Westinghouse Hanford Co., Richland, WA (United
States). Aug 1995. 31p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-87RL10930. Order
Number DE96003260. Source: OSTI; NTIS; INIS; GPO Dep.
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This document presents information about the milestones
achieved by the Environmental Management program at the
Hanford Site. This information is presented is context of cost
of each milestone.

333 (WHC-SP-0969-54) Hanford Site performance
summary: EM funded programs. Edwards, C. Westing-
house Hanford Co., Richland, WA (United States). Sep
1995. 28p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. Order Number
DE96004643. Source: OSTI; NTIS; INIS; GPO Dep.

Hanford performance at fiscal year end reflects a three
percent unfavorable schedule variance ($46.3 million*)
which was an improvement over August 1995 ($46.3 million
for September versus $65.9 million for August) and is below
established reporting thresholds (greater than 3 percent).
The majority of the behind schedule condition (53 percent)
is attributed to EM-40 (Office of Environmental Restoration
[ER]) and is a result of late receipt of funds, procurement
delays, and US Army Corps of Engineers (USACE) work
planned but not accomplished. Other primary contributors to
the behind schedule condition are associated with tank farm
upgrades, high-level waste disposal and work for others
(support to the US Department of Energy-Headquarters
[DOE-HQY]). The remaining behind schedule condition is dis-
tributed throughout the remaining Hanford programs and do
not share common causes. A breakdown of individuals
listed on page 8.

334 (WHC-SP-1103-Rev.1) Information manage-
ment fiscal year 1996 site support program plan, WBS
6.4. Revision 1. Westinghouse Hanford Co., Richland, WA
(United States). Sep 1995. 300p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
87RL10930. Order Number DE96003351. Source: OSTI;
NTIS; GPO Dep.

In the recent past, information resource management
(IRM) was a neatly separable component of the overall DOE
mission, concerned primarily with procuring and implement-
ing automatic data processing (ADP) systems. As the DOE
missions have shifted from producing product to managing
processes, those clear lines have blurred. Today, IRM is
firmly embedded in all aspects of the DOE mission. BCS
Richland, Inc., (BCSR) provides IRM for the Hanford Site.
The main focus in executing this mission is to meet customer
goals by providing high-quality, timely, and cost-effective
electronic communication, computing, and information ser-
vices. Information resources provide the US Department of
Energy, Richland Operations Office (RL) and the Hanford
Site contractors the ability to generate, store, access, and
communicate information quickly, reliably, and cost effec-
tively. BCSR plans, implements, and operates electronic
communication, computing and information management
systems that enable effective operation of the Hanford Site.
Five strategic initiatives to encompass the vision provide
guidance and focus to the information technology (IT) direc-
tion for developing the BCSR program plan. These strategic
initiatives are the program vision and are as follows: primary
focus; fast response; accessible information; world class in-
formation management infrastructure; powerful desktop. The
business directions that guide the development of the BCSR
Program Plan are: (1) emphasize providing cost-effective
and value-added communication, computing, and informa-
tion systems products and services to the Site missions; (2)
strengthen the alignment of products and services with Site
projects and programs and eliminate duplications Sitewide;
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(3) focus on the effective resolution of critical Site informa-
tion management (IM) issues.

335 (WHC-SP-1132) External communication FY
1995 Site Support Program Plan WBS 6.10.6. Whiting,
W.P. Westinghouse Hanford Co., Richland, WA (United
States). Sep 1994. 50p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-87RL10930. Order
Number DES6005137. Source: OSTI; NTIS; INIS; GPO Dep.
External Communications activities provide value to the
company, its projects, and DOE by achieving compliance to
more than 30 DOE orders, DOE directives, policies, state
and federal laws. Through the systematic development of
informed consent involving Hanford management, stake-
holders, the general public and regulators, Hanford cleanup
is better able to proceed in concert with involved parties. Ex-
ternal Communications provides further efficiencies as the
single point of contact for media interactions which other-
wise would be scattered throughout WHC programs.
Enhanced efficiency is expected from the realignment of
multi-purpose communication teams which are dedicated to
five key programmatic areas: TWRS Communications,
Transition Facilities Communications, Spent Fuels Commu-
nications, Waste, Analytical and Environmental Services
Communications, and Program Communications Services.

336 (WHC-SP-1138-Rev.1) Engineering testing and
technology projects FY 1996 Site Support Program
Plan, WBS 6.3.3 and 6.3.8. Revision 1. Brown, L.C. West-
inghouse Hanford Co., Richland, WA (United States). Oct
1995. 70p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96001631. Source: OSTI; NTIS; INIS; GPO Dep.

The engineering laboratory services for development, as-
sembly, testing, and evaluation to support the resolution of
WHC, Hanford, and DOE complex wide engineering issues
for 1996 are presented. Primary customers are; TWRS,
spent nuclear fuels, transition projects, liquid effluent pro-
gram, and other Hanford contractors and programs.
Products and services provided include: fabrication and
assembly facilities for prototype and test equipment, devel-
opment testing, proof of principle testing, instrumentation
testing, nondestructive examination application development
and testing, prototype equipment design and assembly,
chemical engineering unit operations testing, engineering
test system disposal, and safety issue resolution.

337 (WHC-SP-1166) Liaison activities with the In-
stitute of Physical Chemistry/Russian Academy of
Science Fiscal Year 1995. Delegard, C.H. Westinghouse
Hanford Co., Richland, WA (United States). Sep 1995.
30p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-87RL10930. Order Number
DE96002793. Source: OSTI; NTIS; INIS; GPO Dep.
Investigations into the chemistry of alkaline Hanford Site
tank waste (TTP RL4-3-20-04) were conducted in Fiscal
Year 1995 at Westinghouse Hanford Company under the
support of the Efficient Separations and Processing Cross-
cutting Program (EM-53). The investigation had two main
subtasks: liaison with the Institute of Physical Chemistry of
the Russian Academy of Science and further laboratory test-
ing of the chemistry of thermal reconstitution of Hanford Site
tank waste. Progress, which was achieved in the liaison
subtask during Fiscal Year 1995, is summarized as follows:
(1) A technical dialogue has been established with Institute
scientists. (2) Editing was done on a technical literature



review on the chemistry of transuranic elements and tech-
netium in alkaline media written by researchers at the
Institute. The report was issued in May 1995 as a Westing-
house Hanford Company document. (3) Four tasks from the
Institute were selected for support by the U.S. Department
of Energy. Work on three tasks commenced on 1 March
1995; the fourth task commenced on 1 April 1995. (4) Tech-
nical information describing the composition of Hanford Site
tank waste was supplied to the Institute. (5) A program re-
view of the four tasks was conducted at the Institute during
a visit 25 August to 1 September, 1995. A lecture on the ori-
gin, composition, and proposed treatment of Hanford Site
tank wastes was presented during this visit. Eight additional
tasks were proposed by Institute scientists for support in
Fiscal Year 1996. (6) A paper was presented at the Fifth In-
ternational Conference on Radioactive Waste Management
and Environmental Remediation (ICEM'95) in Berlin,

Germany on 3 to 9 September, 1995 on the solubility of ac-
tinides in alkaline media.

338 (WHC-SP-1168) Packaging design criteria for
the Type B Drum. Edwards, W.S.; Smith, R.J.; Wells, A.H.
Westinghouse Hanford Co., Richland, WA (United States).
Sep 1995, 26p. Sponsored by USDOE, Washington, DC
{(United States). DOE Contract AC06-87RL10930. Order
Number DE96001632. Source: OSTI; NTIS; INIS; GPO Dep.

The Type B Drum package is a transportation cask capa-
ble of shipping a single 55-gal (208 L) drum of transuranic
(TRU) waste. The Type B Drum is smaller than existing cer-
tified packages, such as the TRUPACT-II cask, but will allow
payloads with higher thermal and gas generation rates, thus
providing greater operational flexibility. The Type B Drum
package has double containment so that plutonium contents
and other radioactive material may be transported in Type B
quantities. Conceptual designs of unshielded and shielded
versions of the Type B Drum were completed in Report on
the Conceptual Design of the Unshielded Type B Drum
Packaging and Report on the Conceptual Design of the
Shielded type B Drum Packaging (WEC 1994a, WEC
1994b), which demonstrated the Type B Drum to be a viable
packaging system. A Type B package containment system
must withstand the normal conditions of transport and the
hypothetical accident conditions, which include a 9-m (30-it)
drop onto an unyielding surface and a 1-m (3-ft) drop onto a
15-cm (6-in.) diameter pin, and a fire and immersion scenar-
ios.

339 (WHC-SP-1169) Site Support Program Plan
Infrastructure Program. Westinghouse Hanford Co., Rich-
land, WA (United States). 26 Sep 1995. 250p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE96005135. Source:
OSTJ; NTIS; INIS; GPO Dep.

The Fiscal Year 1996 Infrastructure Program Site Suppoit
Program Plan addresses the mission objectives, workscope,
work breakdown structures (WBS), management approach,
and resource requirements for the Infrastructure Program.
Attached to the plan are appendices that provide more de-
tailed information associated with scope definition. The
Hanford Site's infrastructure has served the Site for nearly
50 years during defense materials production. Now with the
challenges of the new environmental cleanup mission, Han-
ford's infrastructure must meet current and future mission
needs in a constrained budget environment, while complying
with more stringent environmental, safety, and health regu-
lations. The infrastructure requires upgrading, streamlining,
and enhancement in order to successfully support the site
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mission of cleaning up the Site, research and development,
and economic transition.

340 (WINCO-1197) Using ytterbium-169 for safe
and economical industrial radiography. Dowalo, J.A.
Westinghouse Idaho Nuclear Co., Inc., |daho Falls, ID
(United States). Jan 1994. 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO7-
841D12435. Order Number DE96003482. Source: OSTI;
NTIS; INIS; GPO Dep.

Safety has become an issue of paramount importance for
industrial radiography. Many NDE facilities and suppliers are
finding the cost of performing radiography Prohibitive due to
heightened safety concems for radiation area protection.
The most common sources used in radiography, Iridium-192
and Cobalt-60, result in high radiation fields over a large
area. Even when collimators are used large radiation fields
can result from multicurie source radiography. Radiographic
operations are being forced to find alternative test methods
and techniques to the use of the old stand-by sources.
These alternate methods are not always as comprehensive
a test as full volumetric examination with radiography. Since
Iridium and Cobalt are in such wide spread use, they are
sometimes called upon to perform test of materials which
are not in their optimum sensitivity range.

341 (WSRC-MS-94-0255) The Savannah River En-
vironmental Technology Field Test Platform: Phase 2.
Rossabi, J.; Riha, B.D.; Eddy-Dilek, C.A.; Pemberton, B.E.;
May, C.P.; Jarosch, T.R.; Looney, B.B.; Raymond, R. West-
inghouse Savannah River Co., Aiken, SC (United States).
14 Mar 1995. 21p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC09-89SR18035. Order
Number DE95060138. Source: OSTI; NTIS; INIS; GPO Dep.

The principal goal in the development of new technologies
for environmental monitoring and characterization is trans-
ferring them to organizations and individuals for use in site
assessment and compliance monitoring. The DOE complex
has devised several strategies to facilitate this transfer in-
cluding joint research projects between private industries
and government laboratories or universities (CRADAs) and
streamlined licensing procedures. One strategy that has
been under-utilized is a planned sequence gradually moving
from laboratory development and field demonstration to long
term evaluation and onsite use. Industrial partnership and
commercial production can be initiated at any step based on
the performance, market, user needs, and costs associated
with the technology. This approach allows use of the tech-
nology by onsite groups for compliance monitoring tasks
(e.g. Environmental Restoration and Waste Management),
while following parallel research and development organiza-
tions the opportunity to evaluate the long term performance
and to make modifications or improvements to the technol-

ogy. This probationary period also provides regulatory
organizations, potential industrial partners, and potential
users with the opportunity to evaluate the technology’s per-
formance and its utility for implementation in environmental
characterization and monitoring programs.

342 (WSRC-MS-95-0478) HyTech - The Hydrogen
Technology Laboratory at Savannah River. Motyka, T.;
Knight, J.R.; Heung, L.K.; Lee, M.W. Westinghouse Savan-
nah River Co., Aiken, SC (United States). [1995]. 8p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC09-89SR18035. (CONF-960601-2: 11.
world hydrogen energy conference: designing the energy
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link, Stuttgart (Germany), 23-27 Jun 1996). Order Number
DES6009651. Source: OSTI; NTIS; INIS; GPO Dep.

SRS recently announced the formation of the Hydrogen
Technology Laboratory (HyTech) to work with industry and
government in developing technologies based on the site’s
four decades of experience with tritium and other forms of
H. HyTech will continue to sustain the site’s ongoing role in
H technology applications for defense programs. In addition,
the laboratory will work with the chemical, transportation,
power, medical, and other industries to develop and test
related technologies. HyTech, which is located in the Savan-
nah River Technology Center, will make use of its facilities
and staff, as well as the infrastructure within the site’s Tri-
tium Facilities. More than 80 SRS scientists, engineers, and
technical professionals with backgrounds in chemistry, engi-
neering, materials science, metallurgy, physics, and
computer science will work with the laboratory. This paper
describes some of HyTech’s current initiatives in the area of
H storage, transportation, and energy applications.

343 (WSRC-TR-94-100-12) SRTC Monthly Report
December 1994. Ferrel, JM. Westinghouse Savannah
River Co., Aiken, SC (United States). 19 Apr 1995.
13p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC09-89SR18035. Order Number
DE95060145. Source: OSTI; NTIS; GPO Dep.

This is the Savannah River Technology Center monthly
report for December 1994.
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Refer also to citation(s) 20, 127, 144, 145, 212, 215, 219,
220, 232, 242, 243, 246, 253, 657, 666, 670, 671, 703, 707,
738, 750, 821, 823, 824, 834, 938, 943, 962, 988, 998, 999,
1037, 1039, 1192, 1259, 1260, 1263, 1998, 2009, 2024,
2031, 2034, 2037, 2043, 2068, 2079, 2090, 2113, 2118,
2122, 2123, 2128, 2190, 2192, 2240, 2280, 2287, 2307,
2308, 2310, 2311, 2312, 2326, 2327, 2360, 2382, 2383,
2397, 2486, 2496, 2540, 2548, 2590, 2622, 2626

344 (ANL—95/7) Surveillance of Site A and Plot M
report for 1994. Goichert, N.W. Argonne National Lab., IL
(United States). May 1995. 71p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-
31109-ENG-38. Order Number DE95013276. Distribution:
UC-2020. Source: OSTI; NTIS; INIS; GPO Dep.

The results of the environmental surveillance program
conducted at Site A/Plot M in the Palos Forest Preserve
area for 1994 are presented. The surveillance program is
the ongoing remedial action that resulted from the 1976-
1978 radiological characterization of the site. That study
determined that very low levels of hydrogen-3 (as tritiated
water) had migrated from the burial ground and were
present in two nearby hand-pumped picnic wells. The cur-
rent program consists of sample collection and analysis of
air, surface and subsurface water, and bottom sediment.
The results of the analyses are used to (1) monitor the mi-
gration pathway of water from the burial ground (Plot M) to
the hand-pumped picnic wells, (2) establish if buried ra-
dionuclides other than hydrogen-3 have migrated, and (3)
generally characterize the radiological environment of the
area. Hydrogen-3 in the Red Gate Woods picnic wells was
still detected this year, but the average and maximum
concentrations were significantly less than found earlier. Tri-
tiated water continues to be detected in a number of wells,
boreholes, dolomite holes, and a surface stream. For many
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years it was the only radionuclide found to have migrated in
measurable quantities. Analyses since 1984 have indicated
the presence of low levels of strontium-90 in water from a
number of boreholes next to Plot M. The available data
does not allow a firm conclusion as to whether the presence
of this nuclide represents recent migration or movement that
may have occurred before Plot M was capped. The results
of the surveillance program continue to indicate that the ra-
dioactivity remaining at Site A/Plot M does not endanger the
health or safety of the public visiting the site, using the pic-
nic area, or living in the vicinity.

345 (ANL/CMT/CP-88385) Transport through low
porosity media — microstructure and uncertainty analy-
sis. Tam, S.W.; Steindler, M.J. Argonne National Lab., IL
(United States). [1996]. 5p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31109-
ENG-38. (CONF-960421-31: 7. annual international
high-level radioactive waste management conference, Las
Vegas, NV (United States), 29 Apr - 3 May 1996). Order
Number DE96008398. Source: OSTI; NTIS; INIS; GPO Dep.

Short communication. RADIONUCLIDE MIGRATION/
computerized simulation; SOILS/radionuclide migration; RA-
DIOACTIVE WASTES/underground disposal; POROSITY;
SOILS; GROUND WATER; MONTE CARLO METHOD;
BENTONITE

346 (ANL/EA/CP-84187) Options for improving haz-
ardous waste cleanups using risk-based criteria. Elcock,
D. Argonne National Lab., Washington, DC (United States).
[1995]. 16p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-31-109-ENG-38. (CONF-950646—
27: Air and Waste Management Association meeting, San
Antonio, TX (United States), 18-23 Jun 1995). Order Num-
ber DE95013712. Source: OSTI; NTIS; INIS; GPO Dep.

This paper explores how risk- and technology-based crite-
ria are currently used in the RCRA and CERCLA cleanup
programs. It identifies ways in which risk could be further in-
corporated into RCRA and CERCLA cleanup requirements
and the implications of risk-based approaches. The more
universal use of risk assessment as embodied in the risk
communication and risk improvement bills before Congress
is not addressed. Incorporating risk into the laws and regula-
tions governing hazardous waste cleanup, will allow the use
of the best scientific information available to further the goal
of environmental protection in the United States while con-
taining costs. and may help set an example for other
countries that may be developing cleanup programs,
thereby contributing to enhanced global environmental man-
agement.

347 (ANL/EA/CP-85472) A Bayesian/geostatistical
approach to the design of adaptive sampling programs.
Johnson, R.L. {Argonne National Lab., IL (United States).
Environmental Assessment Div.). Argonne National Lab., IL
(United States). [1995]. 17p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31109-
ENG-38. (CONF-950159—2: Geostatistics for environmental
and geotechnical applications, Phoenix, AZ (United States),
26-27 Jan 1995). Order Number DE95013500. Source:
OSTI; NTIS; GPO Dep.

Traditional approaches to the delineation of subsurface
contamination extent are costly and time consuming. Recent
advances in field screening technologies present the possi-
bility for adaptive sampling programs—programs that adapt
or change to reflect sample results generated in the field. A
coupled Bayesian/geostatistical methodology can be used to



guide adaptive sampling programs. A Bayesian approach
quantitatively combines “soft” information regarding contami-
nant location with “hard” sampling results. Soft information
can include historical information, non-intrusive geophysical
survey data, preliminary transport modeling results, past ex-
perience with similar sites, etc. Soft information is used to
build an initial conceptual image of where contamination is
likely to be. As samples are collected and analyzed, indica-
tor kriging is used to update the initial conceptual image.
New sampling locations are selected to minimize the uncer-
tainty associated with contaminant extent. An example is
provided that illustrates the methodology.

348 (ANL/EA/CP-86379) Streamlined RI/FS plan-
ning for the groundwater operable unit at the Weldon
Spring Site. Picel, M.H.; Durham, L.A,; Blunt, D.L.; Hart-
mann, H.M. Argonne National Lab., IL (United States). 1995.
6p. Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-31109-ENG-38. (CONF-950868—43: ER

'95: environmental remediation conference: committed to
results, Denver, CO (United States), 13-18 Aug 1995). Order
Number DE96007243. Source: OSTI; NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) is conducting
cleanup activities at the chemical plant area of the Weldon
Spring Site located in St. Charles County, Missouri, about 48
km (30 mi) west of St. Louis and 22 km (14 mi) southwest of
the City of St. Charles. The 88-ha (217-acre) chemical plant
area is chemically and radioactively contaminated as a re-
sult of uranium processing activities conducted by the U.S.
Atomic Energy Commission during the 1950s and 1960s.
The Army also used the chemical plant area for the produc-
tion of explosives in the 1940s. The Weldon Spring Site
chemical plant area was listed on the National Priorities List
(NPL) in 1989. Adjacent to the chemical plant area is an-
other NPL site known as the Weldon Spring Ordnance
Works. The ordnance works area is a former explosive pro-
duction facility that manufactured trinitrotoluene (TNT) and
dinitrotoluene (DNT) during World War Ii. The ordnance
works area covers 7,000 ha (17,232 acres); cleanup of this
site is managed by the U.S. Army Corps of Engineers (CE).

349 (ANL/EA/CP-87306) Optimized remedial
groundwater extraction using linear programming.
Quinn, J.J. Argonne National Lab., IL (United States).
[1995]). 11p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract W-31109-ENG-38. (CONF-
950868-38: ER '95: environmental remediation conference:
committed to results, Denver, CO (United States), 13-18
Aug 1995). Order Number DE96005536. Source: OSTI;
NTIS; INIS; GPO Dep.

Groundwater extraction systems are typically installed to
remediate contaminant plumes or prevent further spread of
contamination. These systems are expensive to install and
maintain. A traditional approach to designing such a well-
field uses a series of trial-and-error simulations to test the
effects of various well locations and pump rates. However,
the optimal locations and pump rates of extraction wells are
difficult to determine when objectives related to the site hy-
drogeology and potential pumping scheme are considered.
This paper describes a case study of an application of linear
programming theory to determine optimal well placement
and pump rates. The objectives of the pumping scheme
were to contain contaminant migration and reduce contami-
nant concentrations while minimizing the total amount of
water pumped and treated. Past site activities at the area
under study included disposal of contaminants in pits. Sev-
eral groundwater plumes have been identified, and others
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may be present. The area of concern is bordered on three
sides by a wetland, which receives a portion of its input bud-
get as groundwater discharge from the pits. Optimization of
the containment pumping scheme was intended to meet
three goals: (1) prevent discharge of contaminated ground-
water to the wetland, (2) minimize the total water pumped
and treated (cost benefit), and (3) avoid dewatering of the
wetland (cost and ecological benefits). Possible well loca-
tions were placed at known source areas. To constrain the
problem, the optimization program was instructed to prevent
any flow toward the wetland along a user-specified border.
In this manner, the optimization routine selects well loca-
tions and pump rates so that a groundwater divide is
produced along this boundary.

350 (ANL/EA/CP-87307) Application of a com-
putationally efficient geostatistical approach to
characterizing variably spaced water-table data. Quinn,
J.J. Argonne National Lab., IL (United States). [1996]. 9p.

Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-31109-ENG-38. (CONF-950868—44: ER
'95: environmental remediation conference: committed to
results, Denver, CO (United States), 13-18 Aug 1995). Order
Number DE96007241. Source: OSTI; NTIS; INIS; GPO Dep.

Geostatistical analysis of hydraulic head data is useful in
producing unbiased contour plots of head estimates and rel-
ative errors. However, at most sites being characterized,
monitoring wells are generally present at different densities,
with clusters of wells in some areas and few wells
elsewhere. The problem that arises when kriging data at dif-
ferent densities is in achieving adequate resolution of the
grid while maintaining computational efficiency and working
within software fimitations. For the site considered, 113 data
points were available over a 14-mi? study area, including 57
monitoring wells within an area of concern of 1.5 mi®. Vari-
ogram analyses of the data indicate a linear model with a
negligible nugget effect. The geostatistical package used in
the study allows a maximum grid of 100 by 100 cells. Two-
dimensional kriging was performed for the entire study area
with a 500-ft grid spacing, while the smaller zone was mod-
eled separately with a 100-ft spacing. In this manner, grid
cells for the dense area and the sparse area remained small
relative to the well separation distances, and the maximum
dimensions of the program were not exceeded. The spatial
head results for the detailed zone were then nested into the
regional output by use of a graphical, object-oriented data-
base that performed the contouring of the geostatistical
output. This study benefitted from the two-scale approach
and from very fine geostatistical grid spacings relative to
typical data separation distances. The combining of the
sparse, regional results with those from the finer-resolution
area of concern yielded contours that honored the actual
data at every measurement location. The method applied in
this study can also be used to generate reproducible, unbi-
ased representations of other types of spatial data.

351 (ANLJEAD/TM—-42) Derivation of guidelines for
uranium residual radioactive material in soil at the
former Baker Brothers, Inc., Site, Toledo, Ohio. Nimma-
gadda, M.; Kamboj, S.; Yu, C. Argonne National Lab., IL
(United States). Apr 1995. 22p. Sponsored by USDOE,
Washington, DC {(United States). DOE Contract W-31109-
ENG-38. Order Number DE95012410. Source: OSTI; NTIS;
INIS; GPO Dep.

Residual radioactive material guidelines for uranium in soil
were derived for the former Baker Brothers, Inc., site in
Toledo, Ohio. This site has been identified for remedial
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action under the U.S. Department of Energy’s (DOE’s) For-
merly Utilized Sites Remedial Action Program (FUSRAP).
Single-nuclide and total-uranium guidelines were derived on
the basis of the requirement that following remedial action,
the 50-year committed effective dose equivalent to a hypo-
thetical individual living or working in the immediate vicinity
of the site should not exceed a dose constraint of 30 mrem/
yr for the current use and likely future use scenarios or a
dose limit of 100 mrem/yr for less likely future use scenar-
ios. The DOE residual radioactive material guideline
computer code, RESRAD, was used in this evaluation;
RESRAD implements the methodology described in the
DOE manual for establishing residual radioactive material
guidelines. Three scenarios were considered; each as-
sumed that for a period of 1,000 years following remedial
action, the site would be used without radiological restric-
tions. The three scenarios varied with regard to the type of
site use, time spent at the site by the exposed individual,
and sources of food and water consumed. The evaluation
indicates that the dose constraint of 30 mrem/yr would not
be exceeded for uranium (including uranium-234, uranium-
235, and uranium-238) within 1,000 years, provided that the
soil concentration of total combined uranium (uranium-234,
uranium-235, and uranium-238) at the former Baker Broth-
ers site did not exceed 710 pCi/g for Scenario A (industrial
worker, current use) or 210 pCi/g for Scenario B (resident -
municipal water supply, a likely future use). The dose limit of
100 mrem/yr would not be exceeded at the site if the total
uranium concentration of the soil did not exceed 500 pCi/g
for Scenario C (subsistence farmer - on-site well water, a
plausible but unlikely future use).

352 (ANL/EAD/TM—49) Floodplain/wetlands assess-
ment for the remediation of Vicinity Property 9 at the
Weldon Spring Site, Weldon Spring, Missouri.
Lonkhuyzen, R.A. Van (Argonne National Lab., IL (United
States). Environmental Assessment Div.). Argonne National
Lab., IL (United States). Nov 1995. 8p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
31109-ENG-38. Order Number DE96005924. Source: OSTI;
NTIS; INIS; GPO Dep.

The US Department of Energy (DOE) proposes to exca-
vate contaminated soil at Vicinity Property 9 (VP9), a
0.64-ha (1.6-acre) parcel near the Weldon Spring Site in
Missouri. A palustrine wetland approximately 0.10 ha (0.25
acre) in size within VP9 would be excavated. Site restoration
should allow palustrine wetland to become reestablished.
No long-term impacts to floodplains are expected.

353 (ANL/ER/CP-86429) Integration of geophysics
within the Argonne expedited site characterization Pro-
gram at a site in the southern High Plains. Hastings, B.;
Hildebrandt, G.; Meyer, T.; Saunders, W.; Burton, J.C. Ar-
gonne National Lab., IL (United States). [1995]. 29p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract W-31109-ENG-38. (CONF-950450-8: 8.
annual symposium on the application of geophysics to envi-
ronmental and engineering problems, Orlando, FL (United
States), 23-27 Apr 1995). Order Number DE95011792.
Source: OST!; NTIS; GPO Dep.

An Argonne National Laboratory Expedited Site Charac-
terization (ESC) program was carried out at a site in the
central United States. The Argonne ESC process empha-
sizes an interdisciplinary approach in which all available
information is integrated to produce as complete a picture as
possible of the geologic and hydrologic controls on contami-
nant distribution and transport. As part of this process, all
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pertinent data that have been collected from previous inves-
tigations are thoroughly analyzed before a decision is made
to collect additional information. A seismic reflection program
recently concluded at the site had produced inconclusive
results. Before we decided whether another acquisition pro-
gram was warranted, we examined the existing data set to
evaluate the quality of the raw data, the appropriateness of
the processing sequence, and the integrity of the interpreta-
tion. We decided that the field data were of sufficient quality
to warrant reprocessing and reinterpretation. The main thrust
of the reprocessing effort was to enhance the continuity of a
shallow, low-frequency reflection identified as a perching
horizon within the Ogallala formation. The reinterpreted seis-
mic data were used to locate the boundaries of the perched
aquifer, which helped to guide the Argonne ESC drilling and
sampling program. In addition, digitized geophysical well log
data from previous drilling programs were reinterpreted and
integrated into the geologic and hydrogeologic model.

354 (ANL/ES/CP-85247) Ultrasonic process for
remediation of organics-contaminated groundwater/
wastewater. Wu, J.M.; Peters, R.W. Argonne National Lab.,
IL (United States). [1995]. 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-31-109-
ENG-38. (CONF-9505217-3: Air & Waste Management
Association Policy meeting, Washington, DC (United
States), 10-12 May 1995). Order Number DE95013690.
Source: OSTI; NTIS; INIS; GPO Dep.

A technology is being developed that employs ultrasonic-
wave energy for remediation of groundwater/wastewater
contaminated with volatile organic compounds such as car-

bon tetrachloride (CCls) and trichloroethylene (TCE). This

paper presents the updated results of a laboratory investiga-
tion of ultrasonic groundwater remediation using synthetic
groundwaters prepared with laboratory deionized water. Key
process parameters investigated included steady-state tem-
perature, contaminant concentration, solution pH, sonication
time, and intensity of the applied ultrasonics-wave energy.
High destruction efficiencies of the target contaminants were
achieved, and the sonication time required for a given de-
gree of destruction decreased with increasing intensity of
the applied ultrasonic energy. The sonication time can be
further reduced by adding a chemical oxidant such as hy-
drogen peroxide.

355 (ANL/ES/CP-86536) Plutonium mobility stud-
ies in soil sediment decontaminated by means of a
soil-washing technology. Negri, M.C. (Argonne National
Lab., IL (United States)); Orlandini, K.A.; Swift, N.;
Carfagno, D. Argonne National Lab., IL (United States).
[1995]. 12p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract W-31109-ENG-38. (CONF-
9505101-7: Conference on challenges and innovations in
the management of hazardous waste, Washington, DC
(United States), 10-12 May 1995). Order Number
DE95013719. Source: OSTI; NTIS; INIS; GPO Dep.

The ACT*DE*CONSM process extracts plutonium from
contaminated soils/sediments by means of a series of wash-
ings with a blend of chemicals, that includes a chelating
agent, an oxidant, and carbonates. At the end of the pro-
cess, the Pu level in the soil is lowered to 25-30 pCi/g from
an initial contamination level averaging 500 pCi/g. The ra-
dionuclide still present in the soil at the end of the treatment
must be strongly immobilized in or onto the soil particles to
minimize the risk of its percolation to the aquifer and/or up-
take by vegetation. This paper reports the investigation of
residual Pu mobility as Ky (distribution coefficient) in the



treated soil/sediment. Six batches of contaminated soil were
treated simultaneously by means of the ACT*DE*CONSM
process. Some batches of the treated soil were amended
with a standard fertilizer treatment of compost and nutrient
and brought to pH 8.5. The treated soil, treated and fertil-
ized soil, and the untreated controls were then incubated at
18°C for 90 days. At four different times, a small aliquot of
soil was retrieved from each of the batches and contacted
with rainwater for six days to determine the Pu solid/liquid
distribution and Ky. Results indicated that a higher total
amount of Pu was leached from the untreated soil, probably
as a consequence of the higher content of available/
exchangeable Pu in this soil compared with the treated
ones. Treated/fertilized soils showed Pu leaching at interme-
diate levels between those for treated and untreated soils, at
least for the first 30 days of incubation. K4 values at the be-
ginning of the incubation period were significantly fower in
the untreated and treated/fertilized soils compared with
those for the treated-only, but at 90 days, these values were
substantially equal among the three different soils. Traces of
the chelant were detectable only in treated, unfertilized soil.

356 (BHI~00046-Rev.1) Safety assessment for the
proposed pilot-scale treatability tests for the 200-UP-1
and 200-ZP-1 groundwater operable units. Revision 1.
Lehrschall, R.R. (IT Hanford, Inc., Richland, WA (United

States)); Oestreich, D.K. Bechtel Hanford, Inc., Richland, .

WA (United States). Dec 1994. 83p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
93RL.12367. Order Number DES6005866. Source: OSTI;
NTIS; INIS; GPO Dep.

This safety assessment provides an analysis of the
proposed pilot-scale treatability test activities to be and con-
ducted within the 200 Area groundwater operable units on
the Hanford Site. The 200-UP-1 and 200-ZP-1 operable
units are located in the 200 West Area of the Hanford Site.
These tests will evaluate an ion exchange (IX) water purifi-
cation treatment system and granular activated carbon
(GAC). A detailed engineering analysis of (GAC) adsorption
for remediation of groundwater contamination. A detailed
engineering analysis of the IX treatment system. The princi-
pal source of information for this assessment, states that the
performance objective of the treatment systems is to re-
move 90% of the uranium and technetium-99 (**Tc) from the
extracted groundwater at the 200-UP-1 site. The perfor-
mance objective for 200-ZP-1 is to remove 90% of the
carbon tetrachloride (CCly), chloroform, and trichloroethy-

lene (TCE) from the extracted groundwater.

357 (BHI-00055-Rev.1) Qualitative risk assessment
for the 100-NR-2 Operable Unit. Revision 1. IT Corpora-
tion (IT Corp., Las Vegas, NV (United States)). Bechtel
Hanford, Inc., Richland, WA (United States); IT Corp., Las
Vegas, NV (United States). Mar 1995. 70p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96005867. Source:
OSTI; NTIS; INIS; GPO Dep.

This qualitative risk assessment provides information
about the 100- NR-2 Groundwater Operable Unit of the
Hanford reservation. Topics discussed in this report are:
data evaluation; human health risk assessment overview;
ecological evaluations; summary of uncertainty; results of
both the ecological and human health evaluations; toxicity
assessment; risk characterization; and a summary of con-
taminants of potential concern.
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358 (BHI-00079-Rev.) Groundwater protection plan
for the Environmental Restoration Disposal Facility.
Weekes, D.C.; Jaeger, G.K.; McMahon, W.J.; Ford, B.H.
Bechtel Hanford, Inc., Richland, WA (United States). Jan
1996. 107p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005929. Source: OSTI; NTIS; INIS; GPO Dep.

This document is the groundwater protection plan for the
Environmental Restoration Disposal Facility (ERDF) Project.
This plan is prepared based on the assumption that the
ERDF will receive waste containing hazardous/dangerous
constituents, radioactive constituents, and combinations of
both. The purpose of this plan is to establish a groundwater
monitoring program that (1) meets the intent of the applica-
ble or relevant and appropriate requirements, (2) documents
baseline groundwater conditions, (3) monitors those condi-
tions for change, and (4) allows for modifications to
groundwater sampling if required by the leachate man-
agement program. Groundwater samples indicate the
occurrence of preexisting groundwater contamination in the
uppermost unconfined aquifer below the ERDF Project site,
as a result of past waste-water discharges in the 200 West
Area. Therefore, it is necessary for the ERDF to establish
baseline groundwater quality conditions and to monitor
changes in the baseline over time. The groundwater moni-
toring program presented in this plan will provide the means
to assess onsite and offsite impacts to the groundwater. In
addition, a separate leachate management program will pro-
vide an indication of whether the liners are performing within
design standards.

359 (BHI-00124) Integrated test plan for the field
demonstration of the supported liquid membrane unit.
Dunks, K.L.; Hodgson, K.M. Bechtel Hanford, Inc., Richland,
WA (United States). Jun 1995. 54p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
93RL12367. Order Number DE96005708. Source: OSTI;
NTIS; INIS; GPO Dep.

This Integrated Test Plan describes the operation and
testing of a hybrid reverse osmosis (RO)/coupled transport
(CT) groundwater remediation test unit, also referred to as
the Environmental Restoration Technology Demonstrations
at the Hanford Site. The SLM will be used to remove
uranium, technetium-89, and nitrate from a selected ground-
water source at the Hanford Site. The overall purpose of this
test is to determine the efficiency of the RO/CT membranes
operating in a hybrid unit, the ease of operating and main-
taining the SLM, and the amount of secondary waste
generated as a result of processing. The goal of the SLM is
to develop a RO/CT process that will be applicable for re-
moving contaminants from almost any contaminated water.
This includes the effluents generated as part of the day-to-
day operation of most any US Department of Energy (DOE)
site. The removal of contaminants from the groundwaters
before they reach the Columbia River or offsite extraction
wells will reduce the risk that the population will be exposed
to these compounds and will reduce the cost of subsequent
groundwater cleanup.

360 (BHI-00135-Rev.1) N-Springs barrier wall
drilling program data package. Revision 1. Johnson,
V.M.; Lindsey, K.A.; Serne, J.R.; Edrington, R.S.; Mitchell,
T.H. Bechtel Hanford, Inc., Richland, WA (United States).
Mar 1995. 300p. Sponsored by USDOE, Washington, DC
{(United States). DOE Contract AC06-93RL12367. Order
Number DE96005051. Source: OSTI; NTIS; INIS; GPO Dep.

Environmental Management Technical Reports 75



SUBSURFACE CONTAMINANTS

This revision provides results of geotechnical site charac-
terization field work performed from September 1994 to
February 1995 by the Environmental Restoration Contractor
(ERC) to support the proposed installation of 3,000-ft-long
sheet-pile wall at N-Springs. N-Springs, which is located
along the banks of the Columbia River at 100-N Area, was
contaminated during the operation of the 1301-N and 1325-
N liquid waste disposal facilities (LWDF). The work scope
included the following: blow count sampling to determine
relative penetration resistance of formation; geologic logging
of the Hanford formation, the Ringold Formation, and the
Ringold upper mud; geohydrologic characterization of the
Ringold upper mud and unit E; soil chemistry; and elevation
of the Ringold upper mud. The purpose of this report is to
present a compilation of data gathered during field activities.

361 (BHI-00147-Rev.02) N Springs pump-and-treat
well design. Revision 2. Borghese, J.V.; Edrington, R.S,;
Walker, L.D. Bechtel Hanford, Inc., Richland, WA (United
States). Jun 1995. 15p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-93RL12367. Order
Number DE96005056. Source: OSTI; NTIS; INIS; GPO Dep.
Past practices in the 100-N Area have resulted in contam-
ination of soils and underlying groundwater. The release of
large volumes of water to the 1301-N and 1325-N liquid
waste disposal facilities (LWDF) has resulted in transport of
contaminants, particularly %°Sr, to the Columbia River. Since
the shutdown of N Reactor in 1987, the releases to the
LWDF have been discontinued. Results from groundwater
monitoring programs indicate that the principal contaminants
in the groundwater downgradient of the 1301-N and 1325-N
cribs are tritium and %°Sr. Other radionuclides are also
present, but these are below regulatory limits. The scope of
this document is to provide guidelines and design criteria for
two extraction wells, one injection well, and rehabilitation of
well 199-N-14. The new extraction and injection wells will be
drilled to the bottom of the unconfined aquifer and completed
with a fully penetrating screen. The extraction wells will be
screened across the entire aquifer so that water samples
can be collected at discrete intervals. The results of sample
analyses and analysis of geophysical logs should indicate
zones of higher contamination. Once this determination has
been made, the zone of higher contamination can be packed
off within the well so that water is pumped from this zone.

362 (BHI-00149) 200-UP-1 vertical profiling activity
summary report. Ford, B.H. Bechtel Hanford, Inc., Rich-
land, WA (United States). Jan 1995. 45p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96005059. Source:
OSTI; NTIS; INIS; GPO Dep.

This report summarizes and interprets hydrochemical re-
sults collected in support of the 200-UP-1 Groundwater
Operable Unit Contaminant Vertical Profiling Activity. Two
primary contaminants of concern (uranium and technetium-
99 [®¥Tc)) and two secondary contaminants (nitrate and
carbon tetrachloride) are present in the groundwater along
the southeastern edge of the 200 West Area. These
contaminants are the subject of 200-UP-1 operable unit in-
vestigation activities. Contaminant distribution maps are
presented. Potential source units for uranium, *Tc, and ni-
trate within the mapped area are the 216-U-1 and 216-U-2
cribs, the 216-U-8 crib, and the 216-U-12 crib. The 216-U-
16 crib is important in that effluent disposal to it provided
hydraulic driving force for the movement of contaminants to
groundwater beneath the 216-U-1 and 216-U-2 cribs. The
data and interpretations presented in this report will be used

76 Environmental Management Technical Reports

to support characterization and remedial decisions for the
200-UP-1 operable unit.

363 (BHI-00158) Review of selected 100-N waste
sites related to N-Springs remediation projects. DeFord,
D.H.; Carpenter, R.W. Bechtel Hanford, Inc., Richland, WA
(United States). Jan 1996. 17p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96005053. Source: OSTI;
NTIS; INIS; GPO Dep.

This document has been prepared in support of the envi-
ronmental restoration program at the US Department of
Energy’s Hanford Site near Richland, Washington, by the
Bechtel Hanford, Inc. Facility and Waste Site Research Of-
fice. It provides historical information that documents and
characterizes selected waste sites that are related to the N-
Springs remediation projects. The N-Springs are a series of
small, inconspicuous groundwater seepage springs located
along the Columbia River shoreline near the 100-N Reactor.
The spring site is hydrologically down-gradient from several
100-N Area liquid waste sites that are believed to have been
the source(s) of the effluents being discharged by the
springs. This report documents and characterizes these
waste sites, including the 116-N-1 Crib and Trench, 116-N-3
Crib and Trench, unplanned releases, septic tariks, and a
backwash pond.

364 (BHI-00159) Design criteria for, the 200-ZP-1
interim remedial measure. Mudge, J.F.; Olson, J.W. Bech-
tel Hanford, Inc., Richland, WA (United States). Aug 1995.
50p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005054. Source: OSTI; NTIS; INIS; GPO Dep.

The Interim Remedial Measure Proposed Plan for the
200-ZP-1 Operable Unit recommended a pump and treat
action to contain contaminated groundwater and limit further
degradation of groundwater due to elevated concentrations
of carbon tetrachloride, chloroform, and trichloroethylene in
the 200-ZP-1 Operable Unit. This design criteria document
defines the Project. The Project encompasses: site prepara-
tion; development of groundwater wells for monitoring,
extraction, and injection; extraction and injection equipment;
construction of a treatment system with support buildings/
utilities; management; engineering design, analysis, and re-
porting; and operation and maintenance. A groundwater
pump and treat system, hereafter the System, will be com-
posed of extraction wells, a piping network, treatment
equipment, water storage, and injection wells. Based upon
engineering judgment, the selected technology in the pro-
posed plan (DOE-RL 1994a) is air stripping of the organic
contaminants followed by vapor-phase adsorption onto
granulated activated carbon (GAC); liquid-phase GAC may
be required as a polishing step. The Treatment Equipment
refers to air stripping towers, adsorption vessels, water
pumps, air blowers, instrumentation, and control devices
which will be procured as a turn-key system.

365 (BH!-00161) Risk-based decision analysis for
groundwater operable units. Chiaramonte, G.R. Bechtel
Hanford, Inc., Richland, WA (United States). Jan 1995.
30p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005055. Source: OSTI; NTIS; INIS; GPO Dep.

This document proposes a streamlined approach and
methodology for performing risk assessment in support of
interim remedial measure (IRM) decisions involving the re-
mediation of contaminated groundwater on the Hanford Site.



This methodology, referred to as “risk-based decision analy-
sis,” also supports the specification of target cleanup
volumes and provides a basis for design and operation of
the groundwater remedies. The risk-based decision analysis
can be completed within a short time frame and concisely
documented. The risk-based decision analysis is more ver-
satile than the qualitative risk assessment (QRA), because it
not only supports the need for [RMs, but also provides crite-
ria for defining the success of the IRMs and provides the
risk-basis for decisions on final remedies. For these rea-
sons, it is proposed that, for groundwater operable units, the
risk-based decision analysis should replace the more elabo-
rate, costly, and time-consuming QRA.

366 (BHI-00164-Rev.1) N Springs expedited re-
sponse action performance monitoring plan. Revision 1.

Bechtel Hanford, Inc., Richland, WA (United States). Aug
1995, 164p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005057. Source: OSTI; NTIS; INIS; GPO Dep.

Groundwater contained in the 100-NR-2 Operable Unit is
contaminated with various radionuclides derived from waste
water disposal practices and spills associated with 100-N
Reactor operations. Of primary concern is the presence of
high levels of ®Sr in the groundwater and the discharge of
90gr.contaminated groundwater to the nearby Columbia
River through historic river bank seeps known as “N
Springs.” A pump-and-treat system is being installed to re-
move %Sr contamination from the groundwater as part of
the N Springs expedited response action (ERA). The
groundwater extraction system will consist of four extraction
and two injection wells with a proposed initial treatment
capacity of 50 gal/min. The proposed location of the ground-
water extraction system relative to the %g3r groundwater
plume is presented.

367 (BHI-00180-Rev.) Geophysical investigation of
the 120-KE-3 and 118-K-2 sites, 100-KR-2 operable unit.
Bergstrom, K.A.; Mitchell, T.H.; Bolin, B.J. Bechtel Hanford,
Inc., Richland, WA (United States). Apr 1995. 10p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE96006964.
Source: OSTI; NTIS; INIS; GPO Dep.

Geophysical investigations using ground-penetrating radar
(GPRY) and electromagnetic induction (EMI) were conducted
at two waste sites, 120-KE-8 and 118-K-2, in the 100-K
Area (Figure 1). Both of the sites are located within Opera-
ble Unit 100-KR-2, The 120-KE-3 waste site (Figure 2), also
known as the 183-Filter Water Facility Trench and 100-KE-3,
received sulfuric acid sludge from sulfuric acid storage tanks
that were contaminated with 700 kg of mercury. The trench
is documented as 3 ft wide by 3 ft deep by 40 ft long. How-
ever, part or all of the trench was excavated when an
outside contractor attempted to recover the mercury (Car-
penter and Cote 1994). Therefore, the actual size of the
“disturbed area” from the trench and subsequent excavation
is unknown. The objective of the geophysical investigation
was to locate the original or reworked trench. The 118- K-2
site (Figure 3) was reportedly used to dispose radioactive
sludge from the 116-KE-4 and 116-KW-3 retention basins.
The size of the “trench” is unknown and documentation
shows it in two different locations. No other information si
available on the site. The objective of the investigation was
to locate the trench.

368 (BH!-00185-Rev.) Reevaluation of the N-
Springs barrier wall. Knepp, A.J.; Serne, J.R.; Ford, B.H.;

SUBSURFACE CONTAMINANTS

Connelly, M.P.; Jacksha, G.L. Bechtel Hanford, Inc., Rich-
land, WA (United States). Apr 1995. 59p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96005937. Source:
OSTI; NTIS; INIS; GPO Dep.

The quantity of the radioactive isotope ®Sr entering the
Columbia River at N-Springs is estimated to be 1.6 Ci over
10 years (0.16 Ci/yr). This new estimate is based on data
collected during the installation of eight boreholes along the
alignment of a proposed sheet pile barrier. New information
was used to refine the hydrogeologic conceptualization of
groundwater flow and contaminant transport at N-Springs.
this revised estimate is significantly lower than the original
estimate of 1.2 Cifyr. Barrier walls of 2,000 ft and 3,000 ft in
length were estimated to allow 0.03 Cifyr. Barrier walls of

2,000 ft and 3,000 ft in length were estimated to allow 0.03.

Ci/yr and 0.004 cilyr of %9gr, respectively, to enter the
Columbia River. Strontium-90 is found preferentially on soil
between the historical water table and the current water
table and in the area between the 1301-N crib and the N-
Springs wells NS-1 through NS-6. Past operations of the
1301-N and 1325-N Liquid Waste Disposal Facilities ele-
vated the pre-existing groundwater table by approximately
20 ft in some locations, bringing contaminated liquids into
contact with soils that are now found above the existing wa-
ter table. An approximately 1500-ft-long erosional feature
was identified along the proposed barrier wall alignment en-
compassing these N-Springs wells. Strontium-90 found on
soils in portions of this area are in direct contact with
Columbia River water. Low concentrations found in N-
Springs wells support the conclusion that the exchange of

95 with the Columbia River is minimal.

369 (BHI-00187) Engineering evaluation/
conceptual plan for the 200-UP-1 groundwater operable
unit interim remedial measure. Myers, D.A; Swanson,
L.C.; Weeks, R.S.; Giacinto, J.; Gustafson, F.W.; Ford, B.H.;
Wittreich, C.; Parnell, S.; Green, J. Bechtel Hanford, Inc.,
Richland, WA (United States). Apr 1995. 50p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96005050. Source:
OSTI; NTIS; INIS; GPO Dep.

This report presents an engineering evaluation and con-
ceptual plan for an interim remedial measure (ERM) to
address a uranium and technetium-99 groundwater plume
and an associated nitrate contamination plume in the 200-
UP-1 Groundwater Operable Unit located in the 200 West
Area of the Hanford Site. This report provides information
regarding the need and potentially achievable objectives
and goals for an IRM and evaluates altematives to contain
elevated concentrations of uranium, technetium-89, nitrate,
and carbon tetrachloride and to obtain information neces-
sary to develop final remedial actions for the operable unit.

370 (BHI-00187-Rev.1) Engineering evaluation/
conceptual plan for the 200-UP-1 groundwater operable
unit interim remedial measure. Bechtel Hanford, Inc.,
Richland, WA (United States). Mar 1996. 54p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96012117. Source:
OSTI; NTIS; INIS; GPO Dep.

This report presents an engineering evaluation and con-
ceptual plan for an interim remedial measure (IRM) to
address an uranium and technetium 99 groundwater plume
in the 200-UP-1 Groundwater Operable Unite located in the
200 West Area of the Hanford Site. This repont provides in-
formation regarding the need for an IRM and its potential
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achievable objectives and goals. The report also evaluates
alternatives to contain elevated concentrations of uranium
and technetium 99 and to obtain information necessary to
develop final remedial actions for the operable unit.

371 (BHI-00187-Rev.2) Engineering evaluation/
conceptual plan for the 200-UP-1 Groundwater Operable
Unit interim remedial measure. Revision 2. Bechtel Han-
ford, Inc., Richland, WA (United States). Mar 1996.
62p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96009914. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents an engineering evaluation and con-
ceptual plan for an interim remedial measure (IRM) to
address a uranium and technetium-99 groundwater plume in
the 200-UP-1 Groundwater Operable Unit located in the 200
West Area of the Hanford Site. This report provides informa-
tion regarding the need for an IRM and its potentially
achievable objectives and goals. The report also evaluates
alternatives to contain elevated concentrations of uranium
and technetium-99 and to obtain information necessary to
develop final remedial actions for the operable unit.

372 (BHI-00194) 200-ZP-1 Phase interim remedial
measure conceptual design report. Olson, J.W.; Wind-
mueller, C.R.; Parnell, S.E.; Mudge, J.G. Bechtel Hanford,
Inc., Richland, WA (United States). Apr 1995. 306p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE96005873.
Source: OSTI; NTIS; INIS; GPO Dep.

This report presents the conceptual design for a pump-
and-treat system [interim remedial measure (IRM) system]
to reduce the volatile organic compound (VOC) content of
the 200-ZP-1 Operable Unit groundwater. This conceptual
design is for the 200-ZP-1, phase 2 IRM. The IRM was de-
fined and presented in the Engineering Evaluation/
Conceptual Plan for the 200-ZP-1 Operable Unit Interim Re-
medial Measure (BHI 1994) and the Interim Remedial
Measure Proposed Plan for the 200-ZP-1 Operable Unit
(DOE-RL 1994). The IRM consists of removing groundwater
via extraction wells, treating via air stripping and vapor-
phase granular activated carbon (GAC), and injection of
treated water back into the aquifer. Air stripping and vapor-
phase GAC were chosen because of their effectiveness at
removing VOC from groundwater and adsorbing VOC in the
vapor phase (EPA 1991a, 1991b). Following development of
the conceptual plan, the design criteria were defined in the
Design Criteria for the 200-ZP-1 Interim Remedial Measure
(BHI 1995). These criteria present the basic objectives and
criteria for the IRM. These criteria form the basis for the IRM
design. The 200-ZP-1 IRM is composed of three phases.
Phase | is a treatability test, currently underway south of the
234-57 Plant in the 200 West Area, consisting of groundwa-
ter extraction, liquid-phase GAC treatment, and injection of
treated water. Phase 2 expands the measure from a treata-
bility test to a full-scale remedial measure. The phase 2 IRM
will use air stripping and vapor-phase GAC treatment and
will operate at 200 gpm. Phase 3 is an optional phase. If the
performance of phase 2 justifies increasing the treatment
rate, it will be increased up to a maximum of 500 gpm. This
option is accounted for in the conceptual plan as an in-
crease to 300 gpm in fiscal year 1996 and another increase
to 500 gpm in fiscal year 1997.

373 (BH!-00345-Rev.1) Pore water chromium con-

centration at 100-H Reactor Area adjacent to fall
chinook salmon spawning habitat of the Hanford Reach,
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Columbia River. Revision 1. Hope, S.J.; Peterson, R.A.
Bechtel Hanford, Inc., Richland, WA (United States). Feb
1996. 61p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005832. Source: OSTI; NTIS; INIS; GPO Dep.

Groundwater underlying the 100-H Reactor Area dis-
charges into the Columbia River in the vicinity of fall chinook
salmon (Onchorynchus tshawytscha) spawning habitat
within the Hanford Reach. Hexavalent chromium is a con-
taminant of concern that is found in the groundwater. The
contaminant is considered toxic to aquatic ecological recep-
tors, as its concentrations exceed the US Environmental
Protection Agency’s chronic ambient water quality criteria
(AWQC) of 11 pg/L. A methodology was designed and im-
plemented to successfully obtain pore water samples from
salmon spawning habitat located near the 100-H Reactor
Area. Background data were obtained from three transacts,
each containing two sample sites, upstream at Vemita Bar.
Pore water was obtained from the substrate by divers from a
depth of 46 cm (18 in.), which is deeper than the 10 to 40
cm (4 to 16 in.) substrate depth typically excavated by fall
chinook salmon during spawning. Chromium was detected
at levels above AWQC at three of 31 sample sites. One ex-
planation for not detecting chromium at the remaining sites
is that the interface between river water flowing within the
substrate and groundwater upwelling into the substrate is
below the 45 cm (18 in.) depth that was sampled. The po-
tential impacts of contaminated groundwater discharge on
the success of salmon spawning are uncertain.

374 (BHI-00402) Data validation summary report
for the 100-HR-3 Round 8, Phases 1 and 2 groundwater
sampling task. Bechtel Hanford, Inc., Richland, WA (United
States); Golder Associates, Inc., Golden, CO (United
States). Jan 1996. 77p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-93RL12367. Order
Number DE96008013. Source: OSTI; NTIS; INIS; GPO Dep.
This report presents a summary of data validation results
on groundwater samples collected for the 100-HR-3 Round
8 Groundwater Sampling task. The analyses performed for
this project consisted of: metals, general chemistry, and ra-
diochemistry. The laboratories conducting the analyses were
Quanterra Environmental Services (QES) and Lockheed An-
alytical Services. As required by the contract and the WHC
statement of work (WHC 1994), data validation was con-
ducted using the Westinghouse data validation procedures
for chemical and radiochemical analyses (WHC 1993a and
1993b). Sample results were validated to levels A and D as
described in the data validation procedures. At the comple-
tion of validation and verification of each data package, a
data validation summary was prepared and transmitted with
the original documentation to Environmental Restoration
Contract (ERC) for inclusion in the project QA record.

375 (BHI-00409) Data validation summary report
for the 100-BC-5 Operable Unit Round 8 Groundwater
Sampling. Kearney, A.T. (Kearney (A.T.), Inc., Chicago, IL
(United States)). Bechtel Hanford, Inc., Richland, WA
(United States). Mar 1996. 143p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
93RL12367. Order Number DE96008048. Source: OSTI;
NTIS; INIS; GPO Dep.

The information provided in this validation summary report
includes data from the chemical analyses of samples from
the 100-BC-5 Operable Unit Round 8 Groundwater Sam-
pling Investigation. All of the data from this sampling event
and their related quality assurance samples were reviewed



and validated to verify that the reported sample results were
of sufficient quality to support decisions regarding remedial
actions performed at this site. Sample analyses included
metals, general chemistry and radiochemistry.

376 (BHI-00410) 200-ZP-1 Semi-Annual Groundwa-
ter Sampling validation summary: March 1995. Bechtel
Hanford, Inc., Richland, WA (United States); Los Alamos
Technical Associates, Inc., NM (United States). Feb 1996.
21p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96008194. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents a summary of data validation results
for groundwater samples collected from the 200-ZP-1 Semi-
Annual Groundwater Sampling-March 1995 Project. The
analyses performed for this project include the following:
General Chemistry: anions (nitrate), and Volatiles: target
compound list [TCL] + carbon tetrachloride [CC14], chloro-
form, trichloroethane [TCE]. The objectives of this project
were to validate a minimum of 10% of the samples to level
C as outlined in the data validation procedures (WHC 1993).
In addition, this report provides a summary of the data as
defined by laboratory performance criteria and project-
specific data quality objectives to ensure the data are
acceptable for use on the 200-ZP-1 Semi-Annual Ground-
water Sampling-March 1995 Project.

377 (BHI-00416-Rev.2) Risk-based decision analy-
sis for the 200-BP-5 groundwater operable unit.
Revision 2. Chiaramonte, G.R. Bechtel Hanford, Inc., Rich-
land, WA (United States). Feb 1996. 35p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96005932. Source:
OSTI; NTIS; INIS; GPO Dep.

This document presents data from a risk analysis that was
performed on three groundwater contaminant piumes within
the 200-BP-5 Operable Unit. Hypothetical exposure scenar-
ios were assessed based on current and future plume
conditions. For current conditions, a hypothetical industrial
groundwater scenarios were assumed. The industrial inges-
tion scenario, which is derived from HSRAM, was not used
for drinking water and should not be implied by this risk
analysis that the DOE is advocating use of this groundwater
for direct human ingestion. Risk was calculated at each
monitoring well using the observed radionuclide concentra-
tions in groundwater from that well. The calculated values
represent total radiological incremental lifetime cancer risk.
Computer models were used to show the analytical flow and
transport of contaminants of concern.

378 (BHI-00432) Construction quality assurance
report for the prototype surface barrier. Buckmaster, M.A.
Bechtel Hanford, Inc., Richland, WA (United States). Nov
1995, 595p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DES6004508. Source: OSTI; NTIS; INIS; GPO Dep.

This construction quality assurance (CQA) report follows
the requirements of the prototype surface barrier CQA plan,
describes the construction work sequence, and reports
significant inspection activities for project W-263 and con-
struction of the barrier over the 21 6-B-57 Crib. This report
compiles the material testing into tabulation and block evalu-
ations and reports the compliance requirements for each
separate construction work activity (e.g., subgrade, compos-
ite asphalt barrier, and drainage layer). Each work activity is
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tied to the respective specification section and related de-
sign drawings. The report provides a basis for defining the
work attested to by the CQA Officer.

379 (BHI-00446) Well drilling summary report for
well 199-N-106A. Walker, L.D. Bechtel Hanford, Inc., Rich-
land, WA (United States). Feb 1996. 99p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96008046. Source:
OSTI; NTIS; INIS; GPO Dep.

Past liquid waste disposal practices within the 100-N Area
have resulted in the contamination of the underlying sedi-
ments and groundwater. The release of large volumes of
liquid effluent to the 1301-N and 1325-N Liquid Waste Dis-
posal Facilities caused the transport of ®Sr and other
contaminants to the groundwater. Further discussion of 100-
N Area hydrogeology is provided in Hartman and Lindsey
(1993). A pump-and-treat system combined with a vertical
barrier is the preferred alternative for the N Springs Expe-
dited Response Action. This document is a compilation of
the data collected during the drilling of well 199-N-106A, an
extraction well for the 100-N Pump-and-Treat Project.

380 (BHI-00456) Preliminary engineering assess-
ment of treatment alternatives for groundwater from the
Hanford 200 Area 200-BP-5 plumes. Bechtel Hanford, Inc.,
Richland, WA (United States). May 1996. 51p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DES96012120. Source:
OSTI; NTIS; INIS; GPO Dep.

This report presents the results of the Preliminary Engi-
neering Assessment of Treatment Alternatives (PEATA), an
engineering evaluation of potential treatment alternatives for
groundwater extracted from the 200-BP-5 Area’s 216-BY
Cribs and 216-B-5 Reverse Well plumes. The primary objec-
tive of the PEATA was to identify treatment technologies that
are worth further consideration (i.e., treatability testing or a
more refined engineering evaluation). It will also provide a
basis for evaluating the results of the treatability testing that
is currently being conducted on the presumptive remedy of
ion exchange with disposal of spent resin and will serve as
a guide for selection of other technologies for additional test-
ing. Because there are little data or past experience with
groundwater similar to the BY-Crib and B-5 Reverse Well
Plumes, treatment efficiencies cannot be predicted with cer-
tainty and rigorous treatment system designs and costs
cannot be developed. This applies to all alternatives, includ-
ing the presumptive remedy of ion exchange. The approach
for this study was to develop conceptual designs and ap-
proximate costs for the treatment technologies that were
most likely to be effective on the BY-Crib and B-5 Reverse
Well groundwater.

381 (BHI-00458) 200-UP-1 groundwater pump-
and-treat Phase 1 quarterly report, September
1995-November 1995. Myers, D.A.; Gustafson, F.W.; Wit-
treich, C.D. Bechtel Hanford, Inc., Richland, WA (United
States). Mar 1996. 52p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-93RL12367. Order
Numbgr DE96009915. Source: OSTI; NTIS; GPO Dep.

A groundwater pump-and-treat activity is being performed
in the 200-UP-1 Groundwater Operable Unit. The purpose
of the pump and treat is to contain and treat elevated con-
centrations of uranium and technetium-99 in the 200-UP-1
Operable Unit and collect data on aquifer response to the
pump and treat. The pump and treat began operations in
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March 1994 as a pilot-scale treatability test to assess the ef-
fectiveness of an ion-exchange treatment system to remove
uranium and technetium-99 from extracted groundwater.
Pump-and-treat operations continued through August 1995,
at which time the system was upgraded to increase the flow
rate from 57 to 190 L/min, consistent with the interim reme-
dial measure (IRM) proposed plan for 200-UP-1. Wells were
installed to provide additional groundwater extraction and
reinjection capacity, to enhance containment of high con-
centrations of uranium and technetium-99, and to improve
aquifer response/remediation monitoring. The upgraded
pump-and-treat system, referred to as the Phase 1 system,
is expected to continue operating until an IRM record of de-

cision is issued and implemented. This report summarizes
and evaluates treatment, hydrologic, and geochemistry data
collected for the initial quarter of 200-UP-1 Phase 1 pump-
and-treat operations.

382 (BHI-00463) Hazard classification for the 200-
ZP-1 Operable Unit Phase 2 and 3 interim remedial
measure. Oestreich, D.K. Bechtel Hanford, Inc., Richland,
WA (United States). Apr 1996. 15p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96008964. Source: OSTI;
NTIS; INIS; GPO Dep.

This safety assessment documents the Final Hazard
Classification (FHC) for Phase 2 and 3 interim remedial
measure (IRM) activities to be conducted in the 200 West
Area of the Hanford Site. The 200-ZP-1 Phase 2 and 3 IRM
activities will involve the air stripping of carbon tetrachloride
(CCls) from extracted groundwater using a packed-bed strip-
per column followed by gas-phase adsorption of the CCl,
from the stripper off-gas onto a granular activated carbon
(GAC) bed. The stripper is designed to be operated at a
feedwater flow rate of up to 1,893 L/min (500 gal/min) and
to remove 13.6 kg/day (30.0 Ib/day) of CCls. For Phase 2,
which includes the initial year of operation, it is planned to
operate the stripper at 568 L/min (150 gal/min). The process
flow diagram for the Phase 2 and 3 system is shown.

383 (BHI-00464) Hanford sitewide grounwater
remediation - supporting technical information. Chiara-
monte, G.R. Bechtel Hanford, Inc., Richland, WA (United
States). May 1996. 91p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-93RL12367.
Order Number DE96012121. Source: OSTI; NTIS; INIS;
GPO Dep.

The Hanford Sitewide Groundwater Remediation Strategy
was issued in 1995 to establish overall goals for groundwa-
ter remediation on the Hanford Site. This strategy is being
refined to provide more detailed justification for remediation
of specific plumes and to provide a decision process for
long-range planning of remediation activities. Supporting this
work is a comprehensive modeling study to predict move-
ment of the major site plumes over the next 200 years to
help plan the remediation efforts. The information resulting
from these studies will be documented in a revision to the
Strategy and the Hanford Site Groundwater Protection Man-
agement Plan. To support the modeling work and other
studies being performed to refine the strategy, this support-
ing technical information report has been produced to
compile all of the relevant technical information collected to
date on the Hanford Site groundwater contaminant plumes.
The primary information in the report relates to conceptual-
ization of the source terms and available history of
groundwater transport, and description of the contaminant
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plumes. The primary information in the report relates to con-
ceptualization of the source terms and available history of
groundwater transport, description of the contaminant
plumes, rate of movement based on the conceptual model
and monitoring data, risk assessment, treatability study in-
formation, and current approach for plume remediation.

384 (BHI-00465) Aquifer test results, 200-UP-1
operable unit IRM plume: Wells 299-W19-39 and 299-
W19-36. Swanson, L.C. Bechtel Hanford, Inc., Richland, WA
(United States). Mar 1996. 23p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE96008963. Source: OSTI;
NTIS; INIS; GPO Dep.

An aquifer test was conducted at 200-UP-1 extraction well
299-W19-39 from September 6 to 8, 1995. The testing pro-
cess consisted of pumping groundwater from the extraction
well, using the surface treatment system to purify the water,
and reinjecting the water through weil 299-W19-36. Multiple
observation wells were used to measure the response of the
aquifer during the pumping and recovery phases of the test.
Tables 1 and 2 list each well monitored and give well loca-
tion and configuration information. Pretest monitoring
inittated on August 31, 1995 was used to establish water-
level trends and barometric pressure responses in the
extraction, injection, and observation wells. Water-level
monitoring continued for about 2 weeks after pumping
ceased. The objectives of the aquifer test were to determine
large-scale aquifer properties to confirm hydraulic conductiv-
ity input values used in previous numerical modeling work,
to evaluate the long-term performance of the extraction and
monitoring wells, and to estimate the radial extent of the
drawdown cone (i.e., the expected capture area and depth).
All of the test objectives were met. A discussion of the test
results follows.

385 {BHI-00552) Validtion summary report for the
200-UP-1 groundwater round 2. Bechtel Hanford, Inc.,
Richland, WA (United States). Jan 1996. 51p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96005869. Source:
OSTI; NTIS; INIS; GPO Dep.

This document presents a summary of data validation re-
sults on groundwater samples collected for the 200-UP-1
Groundwater Round 2 Project. The analyses performed for
this project were as follows: metals; general chemistry in-
cluding anions, total organic carbon, total dissolved solids,
total suspended solids, and alkalinity; radiochemistry includ-
ing gross alpha, technetium-99, strontium-90, iodine-129,
plutonium-238/239/240, and total uranium; volatiles includ-
ing volatile organics; and semivolatiles including semivolatile
organics. This summary report validates sample delivery
groups and provides a summary of the data as defined by
laboratory performance criteria and project-specific data
quality objectives to ensure that the data is acceptable for
use on the 200-UP-1 Groundwater Round 2 Project.

386 (BHI-00553) Validation summary report for the
100-KR-4 Groundwater Round 8. Bechtel Hanford, Inc.,
Richland, WA (United States); Los Alamos Technical Asso-
ciates, Inc., NM (United States). Jan 1996. 82p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96008049. Source:
OSTI; NTIS; INIS; GPO Dep.

This report presents a summary of data validation results
on groundwater samples collected for the 100-KR-4 Ground-
water Round 8 Project. The analyses performed for this



project were as follows: Metals: inductively coupled plasma
(ICP) metals (filtered and unfiltered); General chemistry:
anions (fluoride, chloride, nitrate, nitrite, phosphate, and sul-
fate) and turbidity; and Radiochemistry: carbon-14, gamma
scan, gross alpha, gross beta, strontium-90, tritium, and
uranium-234/235/238. The objectives of this project were to
validate all sample delivery groups (SDG) at level D as de-
fined in the data validation procedures.

387 (BHI-00554) Validation summary report for the
100-HR-3 Groundwater Round 9 Phase 1 and 2. Bechtel
Hanford, Inc., Richland, WA (United States); Los Alamos
Technical Associates, Inc., NM (United States). Feb 1996.
105p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DES6008045. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents a summary of data validation results
on groundwater samples collected for the 100-HR-3
Groundwater Round 9-Phase | and Il Project. The analyses
performed for this project were as follows: Metals—
inductively coupled plasma (ICP) metals (filtered and
unfiltered); General Chemistry-anions (fluoride, chloride, ni-
trate, nitrite, phosphate, and sulfate), turbidity, ammonia,
nitrate+nitrite, and sulfide; and Radiochemistry—gross alpha,
gross beta, technetium-99, tritium, and uranium-234/235/
238. The objectives of this project were to validate sample
detection limit as defined in the data validation procedures
(WHC 1993)." In addition, this report provides a summary of
the data as defined by laboratory performance criteria and
project-specific data quality objectives.

388 (BHI-00555-Rev.) Data validation summary
report for the 100-NR-2 operable unit groundwater sam-
pling round 8. Kearney, A.T. Bechtel Hanford, Iinc.,
Richland, WA (United States). Feb 1996. 137p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96005934. Source:
OSTI; NTIS; INIS; GPO Dep. :

The information provided in this validation summary report
includes data from the chemical analyses of samples from
the 100-NR-2 Operable Unit Round 8 Groundwater Sam-
pling Investigation. Data from this sampling event and their
related quality assurance (QA) samples were reviewed and
validated in accordance with Westinghouse Hanford Com-
pany (WHC) guidelines at the requested level. Sample
analyses included metals, general chemistry, and radio-
chemistry. Forty-eight (48) metals samples were analyzed by
Quanterra Environmental Services (QES) and Lockheed An-
alytical Services (LAS). The metals samples were validated
using WHC protocols specified in WHC (1992a). All metals
data were qualified based on this guidance. The container
for sample number BOGJW?7 in Sample Delivery Group
(SDG) No. W0721-QES was broken in transit and therefore
no results were available for validation. Table 1 lists the met-
als SDGs that were validated for this sampling event.

389 (BHI-00556) Data validation summary report
for the 100-BC-5 Operable Unit Round 9 Groundwater
Sampling. Revision 0. Kearney, A.T. Bechtel Hanford, Inc.,
Richland, WA (United States). Mar 1996. 94p. Sponsored by
USDOE, Washington; DC (United States). DOE Contract
AC06-93RL12367. Order Number DE96008208. Source:
OSTI; NTIS; INIS; GPO Dep.

The information provided in this validation summary report
includes chemical analyses of samples from 100-BC-5 Op-
erable Unit Round 9 Groundwater sampling data. Data from
this sampling event and their related quality assurance (QA)
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samples were reviewed and validated in accordance with
Westinghouse Hanford Company (WHC) guidelines at the
requested level. Sample analyses included metals, general
chemistry, and radiochemistry. Sixty metals samples were
analyzed by Quanterra Environmental Services (QES) and
Lockheed Analytical Services (LAS). The metals samples
were validated using WHC protocols specified in Data Vali-
dation Procedures for Chemical Analyses. All qualifiers
assigned to the metals data were based on this guidance.
The Table 1.1 lists the metals sample delivery group (SDG)
that were validated for this sampling event.

390 (BHI-00557) Data validation summary report
for the 100-FR-3 Operable Unit Round 8 Groundwater.
Kearney, A.T. (Kearney (A.T.), Inc., Chicago, IL (United
States)). Bechtel Hanford, Inc., Richland, WA (United
States). Mar 1996. 301p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-93RL12367.
Order Number DE96008028. Source: OSTI; NTIS; INIS;
GPO Dep.

The information provided in this validation summary report
includes data from the chemical and radiochemical analyses
of samples from the 100-FR-3 Operable Unit Groundwater
Round 8. Data from this sampling event and their related
quality assurance (QA) samples were reviewed and vali-
dated in accordance with Westinghouse Hanford Company
(WHC) guidelines at the requested level.

391 (BHI-00607) Adquifer test plan in support of N
Springs ERA Performance Monitoring. McMahon, W.J.
Bechtel Hanford, Inc., Richland, WA (United States). Oct
1995. 17p. Sponsored by USDOE, .Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96012139. Source: OSTI; NTIS; INIS; GPO Dep.

A series of aquifer tests is planned in October and
November, 1995 at N Springs pump-and-treat extraction
wells. Data collected during the tests will aid in the evalua-
tion of system effectiveness and efficiency in reducing the
flux of Strontium 90 into the Columbia River. This test plan
describes the aquifer testing and the operations monitoring
planned for the other extraction wells comprising the pump-
and-treat system. This test plan will be revised as necessary
when aquifer testing is planned at other welils and when
other wells become available for testing. The goal of the
aquifer testing and operations monitoring is to evaluate the
impact of the pump-and-treat system on the aquifer and
Strontium 90 contamination, and to enhance current knowl-
edge of the aquifer flow system. This test plan provides
technical guidance for conducting the aquifer tests, informa-
tion on test design and operations monitoring, and data
collection requirement for the tests.

392 (BHI-00608) Hanford statewide groundwater
flow and transport model calibration report. Law, A,
Panday, S.; Denslow, C.; Fecht, K.; Knepp, A. Bechtel Han-
ford, Inc., Richland, WA (United States). Apr 1996.
148p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DEY6012122. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents the results of the development and
calibration of a three-dimensional, finite element model
(VAM3DCG) for the unconfined groundwater flow system at
the Hanford Site. This flow system is the largest radioac-
tively contaminated groundwater system in the United
States. Eleven groundwater plumes have been identified
containing organics, inorganics, and radionuclides. Because
groundwater from the unconfined groundwater system flows
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into the Columbia River, the development of a groundwater
flow model is essential to the long-term management of
these plumes. Cost effective decision making requires the
capability to predict the effectiveness of various remediation
approaches. Some of the alternatives available to remediate
groundwater include: pumping contaminated water from the
ground for treatment with reinjection or to other disposal fa-
cilities; containment of plumes by means of impermeable
walls, physical barriers, and hydraulic control measures;
and, in some cases, management of groundwater via
planned recharge and withdrawals. Implementation of these
methods requires a knowledge of the groundwater flow sys-
tem and how it responds to remedial actions.

393 (BHI-00701) Groundwater cleanup discussion
paper. Vedder, B.L. Bechtel Hanford, Inc., Richland, WA
(United States). Dec 1995. 22p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
93RL12367. Order Number DE96005878. Source: OSTI;
NTIS; INIS; GPO Dep.

Contaminated groundwater is present beneath a variety of
locations at the Hanford Site. In many instances, extensive
groundwater cleanup is unrealistic based upon existing re-
mediation technologies and costs involved. Nevertheless,
under the US Environmental Protection Agency's (EPA) in-
terpretation of the Comprehensive Environmental Response
Compensation and Liability Act of 1980 (CERCLA), contami-
nated groundwater generally must be cleaned up to meet
maximum contamination levels (MCL) or maximum contami-
nation level goals (MCLG) established under the Safe
Drinking Water Act if the groundwater, prior to contamina-
tion, could have been used at some future date as a source
of drinking water. In a similar manner, Resource Conserva-
tion and Recovery Act of 1976 (RCRA) standards require
cleanup of groundwater at hazardous waste treatment, stor-
age, and disposal units to meet MCLs unless alternate
concentration fimits (ACL) have been established. As “rele-
vant and appropriate requirements” under CERCLA, these
RCRA provisions typically must be met for contaminated
groundwater at CERCLA sites. Because of these require-
ments, “Hanford groundwater must be remediated to meet
drinking water standards unless a regulatory allowed alter-
native is authorized” (see Appendix A for further details
pertaining to regulatory requirements for groundwater
cleanup). Three primary regulatory alternatives exist that
could be used to support less stringent groundwater restora-
tion efforts. These are (1) reclassifying groundwater to
administratively establish a non-drinking water source, (2)
establishing ACLs for contaminant plumes, or (3) using one
or more of the CERCLA waivers. This discussion paper pro-
vides implementation guidance relating to the ACL option.

394 (BHI-00719) N-Springs aquifer test report for
Well 199-N-103A. McMahon, W.J. Bechtel Hanford, Inc.,
Richland, WA (United States). Dec 1995. 28p. Sponsored by
USDOE, Washington, DC {United States). DOE Contract
AC06-93RL12367. Order Number DE96005872. Source:
OSTI; NTIS; INIS; GPO Dep.

An aquifer test was conducted at Well 199-N-103A during
the week October 23-27, 1995, using equipment installed as
part of the N Springs expedited response action (ERA)
pump-and-treat. The test included both aquifer hydraulic and
contaminant response to pumping. The test procedure is de-
scribed in the aquifer test plan. All pumping, purge water,
and monitoring equipment was previously installed for the
pump-and-treat system. Execution of the test was coordi-
nated with pump-and-treat operations to avoid disrupting the

82 Environmental Management Technical Reports

remediation system. Results are presented to support the
evaluation criteria of the pump-and-treat system effective-

ness at reducing the flux of %Sr to the Columbia River.

395 (BHI-00753) 100-N in situ treatment zone de-
sign and acquisition strategy plan. Sykes, K.L. Bechtel
Hanford, Inc., Richland, WA (United States). Mar 1996.
38p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DES6008027. Source: OSTI; NTIS; INIS; GPO Dep.

This document describes a plan for the design and acqui-
sition of the 100-N in situ treatment zone (ISTZ) treatability
test and contains design and acquisition strategy information
gathered from references. This treatability test is being
conducted in accordance with the Comprehensive Environ-
mental Response, Compensation, and Liability Act of 1980
(CERCLA) to support the selection of long-term remedial al-
ternatives for contaminated groundwater underlying the
100-N Area of the Hanford Site. The requirements for con-
ducting the treatability test are presented in the In Situ
Treatability Test Plan (DOE-RL, 1995). The purpose of this
treatability test is to verify laboratory scale testing of the
ISTZ technology under actual field conditions. This test will
also provide preliminary construction information which will
be included in the 100-NR-1 and 100-NR-2 Corrective
Measures Study (CMS). Additional information such as ef-
fectiveness of the ISTZ as a long-term remedial action to
address Strontium-90 (*°Sr) release to the Columbia River
at N-Springs will be made available in the close-out report
for this project.

396 (BHI-00764) 100-HR-3 and 100-KR-4 interim re-
medial measure pump-and-treat acquisition and design
strategy plan. Lau, E.; Winters, J.N. Bechtel Hanford, Inc.,
Richland, WA (United States). Apr 1996. 24p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO06-93RL12367. Order Number DE96012125. Source:
OSTI; NTIS; INIS; GPO Dep.

This document describes a plant for the acquisition/design
for the 100-HR-3 and 100-KR-4 groundwater pump-and-
treat systems. These pump- and-treat systems are the
proposed plan for the interim remedial measure at the 100-
HR-3 and 100-KR-4 Operable Units.

397 (BHI-00770) 100-HR-3 and 100-KR-4 pump-
and-treat drilling description of work. Auten, J.E.; Myers,
D.A. Bechtel Hanford, Inc., Richiand, WA (United States).
May 1996. 31p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-93RL12367. Order

Number DE96012123. Source: OSTI; NTIS; INIS; GPO Dep.

This document describes the installation of wells neces-
sary to implement the 100-HR-3 and 100-KR-4 Interim
Remedial Action. the placement of welis is based on numer-
ical modeling and requirements contained in the Record of
Decision dated 4-1-1996. All of the wells drilled for this
project will be designed as potential production wells. Five
wells will be drilled in the 100-H Area to supplement seven
existing wells. Initially, three of the wells will be injection
wells; the remaining two wells will be used for compliance
monitoring wells. These wells will be used in conjunction
with two existing wells. in the 100-K Area, thirteen wells will
be drilled to supplement two existing wells; five of the wells
be used as extraction wells, four of the wells will be used as
injection wells, and the remaining four wells will be used as
compliance monitoring wells.

398 (BNL-52469) Overview of research and devel-
opment in subsurface fate and transport modeling.



Sullivan, T.M. (Brookhaven National Lab., Upton, NY
(United States)); Chehata, M. Brookhaven National Lab.,
Upton, NY (United States). May 1995. 95p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC02-76CH00016. Order Number DE95012459. Distribu-
tion: UC-2010. Source: OST; NTIS; INIS; GPO Dep.

The US Department of Energy is responsible for the re-
mediation of over 450 different subsurface-contaminated
sites. Contaminant plumes at these sites range in volume
from several to millions of cubic yards. The concentration of
contaminants also ranges over several orders of magnitude.
Contaminants include hazardous wastes such as heavy
metals and organic chemicals, radioactive waste including
tritium, uranium, and thorium, and mixed waste, which is a
combination of hazardous and radioactive wastes. The
physical form of the contaminants includes solutes,
nonaqueous phase liquids (NAPLs), and vapor phase con-
taminants such as volatilized organic chemicals and radon.
The subject of contaminant fate and transport modeling is
multi-disciplinary, involving hydrology, geology, microbiol-
ogy, chemistry, applied mathematics, computer science, and
other areas of expertise. It is an issue of great significance
in the United States and around the world. As such, many
organizations have substantial programs in this area. In
gathering data to prepare this report, a survey was per-
formed of research and development work that is funded by
US government agencies to improve the understanding and
mechanistic modeling of processes that control contaminant
movement through subsurface systems. Government agen-
cies which fund programs that contain fate and transport
modeling components include the Environmental Protection
Agency, Nuclear Regulatory Commission, Department of
Agriculture, Department of Energy, National Science Foun-
dation, Department of Defense, United States Geological
Survey, and National Institutes of Health.

399 (BNL-61458) Effect of groundwater on soil-
structure interaction. Xu, J. (Brookhaven National Lab.,
Upton, NY (United States)); Bandyopadhyay, K.K.; Kassir,
M.K. Brookhaven National Lab., Upton, NY (United States).
[1995]. 6p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC02-76CH00016. (CONF-950740~
69: Joint American Society of Mechanical Engineers
(ASME)/Japan Society of Mechanical Engineers (JSME)
pressure vessels and piping conference, Honolulu, HI
(United States), 23-27 Jul 1995). Order Number
DE95014518. Source: OSTI; NTIS; INIS; GPO Dep.

This paper presents results of a parametric study per-
formed to investigate the effect of pore water in saturated
soils on the response of nuclear containment structures to
seismic motions. The technique employed uses frequency
domain algorithm which incorporates impedances for both
dry and saturated soils into an SSI model. A frequency do-
main time history analysis is carried out using the computer
code CARES for a typical PWR containment structure.
Structural responses presented in terms of floor response
spectra indicate that considering the presence of the pore
water in soils could benefit the design of massive nuclear
containment structures.

400 (CONF-940815-117) White Oak Creek em-
bayment sediment retention structure design and
construction. Van Hoesen, S.D. (Oak Ridge National Lab.,
TN (United States)); Kimmell, B.L; Page, D.G.; Wilkerson,
R.B.; Hudson, G.R.; Kauschinger, J.L.; Zocolla, M. Oak
Ridge National Lab., TN (United States). [1994]. 5p. Spon-
sored by USDOE, Washington, DC (United States). DOE
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Contract AC05-840R21400. From SPECTRUM ’'94: inter-
national nuclear and hazardous waste management
conference; Atlanta, GA (United States); 14-18 Aug 1994.
Order Number DE96009620. Source: OSTI; NTIS; INIS;
GPO Dep.

White Oak Creek is the major surface water drainage
throughout the Department of Energy (DOE) Oak Ridge Na-
tional Laboratory (ORNL). Samples taken from the lower
portion of the creek revealed high levels of Cesium 137 and
lower level of Cobalt 60 in near surface sediment. Other
contaminants present in the sediment included: lead, mer-
cury, chromium, and PCBs. In October 1990, DOE, US
Environmental Protection Agency (EPA), and Tennessee
Department of Environment and Conservation (TDEC)
agreed to initiate a time critical removal action in accor-
dance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) to prevent the
transport of the contaminated sediments into the Clinch
River system. This paper discusses the environmental,
regulatory, design, and construction issues that were en-
countered in conducting the remediation work.

401 (CONF-950483—11) Subsurface microbial com-
munities  and degradative  capacities  during
trichloroethylene bioremediation. Pfiffner, S.M.; Ringel-
berg, D.B.; Hedrick, D.B.; Phelps, T.J.; Palumbo, A.V. Oak
Ridge National Lab., TN (United States). [1995]. 13p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC05-840R21400. From 3. international in situ
and on-site bioreclamation symposium; San Diego, CA
(United States); 24-27 Apr 1995. Order Number
DE96010666. Source: OSTI; NTIS; INIS; GPO Dep.

Subsurface amendments of air, methane, and nutri-
ents were investigated for the in situ stimulation of
trichloroethylene- degrading microorganisms at the US DOE
Savannah River Integrated Demonstration. Amendments
were injected into a lower horizontal well coupled with vac-
uum extraction from the vadose zone horizontal well. The
amendments were sequenced to give increasingly more ag-
gressive treatments. Microbial populations and degradative
capacities were monitored in groundwaters samples bi-
monthly.

402 (CONF-9504123-2) Biological tracer for waste
site characterization. Strong-Gunderson, J. Oak Ridge Na-
tional Lab., TN (United States). [1995]. 3p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC05-840R21400. From Innovative concepts technology
and business opportunities; Denver, CO (United States); 20-
21 Apr 1995. Order Number DE95014598. Source: OSTH;
NTIS; INIS; GPO Dep.

Remediating hazardous waste sites requires detailed site
characterization. In groundwater remediation, characterizing
the flow paths and velocity is a major objective. Various trac-
ers have been used for measuring groundwater velocity and
transport of contaminants, colloidal particles, and bacteria
and nutrients. The conventional techniques use dissolved
solutes, dyes. and gases to estimate subsurface transport
pathways. These tracers can provide information on trans-
port and diffusion into the matrix, but their estimates for
groundwater flow through fractured regions are very conser-
vative. Also, they do not have the same transport
characteristics as bacteria and suspended colloid tracers,
both of which must be characterized for effective in-place re-
mediation. Bioremediation requires understanding bacterial
transport and nutrient distribution throughout the acquifer,
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knowledge of contaminants s mobile colloidal particles is
just essential.

403 (CONF-950646—21) Chemical oxidation of
volatile and semi-volatile organic compounds in soil.
Gates, D.D.; Siegrist, R.L.; Cline, S.R. Oak Ridge National
Lab., TN (United States). [1995]. 16p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO05-840R21400. From Air and Waste Management Asso-
ciation meeting; San Antonio, TX (United States); 18-23 Jun
1995. Order Number DE95013048. Source: OSTI; NTIS;
INIS; GPO Dep.

Subsurface contamination with fuel hydrocarbons or
chilorinated hydrocarbons is prevalent throughout the Depart-
ment of Energy (DOE) complex and in many sites managed
by the Environmental Protection Agency (EPA) Superfund
program. The most commonly reported chlorinated hydro-
carbons (occurring > 50% of DOE contaminated sites) were
trichloroethytene (TCE), 1, 1, 1,-trichloroethane (TCA), and
tetrachloroethylene (PCE) with concentrations in the range
of 0.2 ug/kg to 12,000 mg/kg. The fuel hydrocarbons most
frequently reported as being present at DOE sites include
aromatic compounds and polyaromatic compounds such as
phenanthrene, pyrene, and naphthalene. The primary
sources of these semi-volatile organic compounds (SVOCs)
are coal waste from coal fired electric power plants used at

many of these facilities in the past and gasoline spills and
leaks. Dense non-aqueous phase liquids (DNAPLs) can mi-
grate within the subsurface for long periods of time along a
variety of pathways including fractures, macropores, and mi-
cropores. Diffusion of contaminants in the non-aqueous,
aqueous, and vapor phase can occur from the fractures and
macropores into the matrix of fine-textured media. As a
result of these contamination processes, removal of contam-
inants from the subsurface and the delivery of treatment
agents into and throughout contaminated regions are often
hindered, making rapid and extensive remediation difficult.

404 (CONF-950868-33) Waste and cost reduction
using dual wall reverse circulation drilling with multi-
level groundwater sampling for contaminant plume
delineation. Smuin, D.R. Oak Ridge National Lab., TN
(United States). [1995). 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC05-
840R21400. From ER '95: environmental remediation
conference: committed to results; Denver, CO (United
States); 13-18 Aug 1995. Order Number DE96003047.
Source: OSTI; NTIS; INIS; GPO Dep.

This paper describes the drilling and sampling methods
used to delineate a groundwater contaminant plume at the
Paducah Gaseous Diffusion Plant (PGDP) during the
Groundwater Monitoring IV characterization. The project
was unique in that it relied upon dual wall reverse circulation
drilling instead of the traditional hollow stem auger method.
The Groundwater Monitoring program sought to character-
ize the boundaries, both vertically and horizontally, of
the northeast plume which contains both %Tc and
trichloroethene. This paper discusses the strengths and
weaknesses of the drilling method used by investigators.

405 (CONF-951006-10) Estimation of contaminant
transport in groundwater beneath radioactive waste dis-
posal facilities. Wang, J.C.; Tauxe, J.D.; Lee, D.W. Oak
Ridge National Lab., TN (United States). 25 May 1995. 16p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-840R21400. From Winter meeting of
the American Nuclear Society (ANS); San Francisco, CA
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(United States); 29 Oct - 1 Nov 1995. Order Number
DE95014577. Source: OSTI; NTIS; INIS; GPO Dep.

Performance assessments are required for low-level
radioactive waste disposal facilities to demonstrate compli-
ance with the performance objectives, consider human
exposures from water, air, and inadvertent intruder path-
ways. Among these, the groundwater pathway analysis
usually involves complex numerical simulations with results
which are often difficult to verify and interpret. This paper
presents a technique to identify and simplify the essential
parts of the groundwater analysis. The transport process of
radionuclides including infiltration of precipitation, leachate
generation, and advection and dispersion in the groundwater
is divided into several steps. For each step, a simple analyti-
cal model is constructed and refined to capture the dominant
phenomena represented in the complex analysis included in
a site-specific performance assessment. This step-wise ap-
proach provides a means for gaining insights into the
transport process and obtaining reasonable estimates of rel-
evant quantities for facility design and site evaluation.

406 (CONF-960539-2) Relating groundwater and
sediment chemistry to microbial characterization at a
BTEX-contaminated site. Pfiffner, S.M. (Oak Ridge Na-
tional Lab., TN (United States)); Palumbo, A.V.; McCarthy,
J.F; Gibson, T. Oak Ridge National Lab., TN (United
States). 1996. 22p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-960R22464. From 18.
symposium on biotechnology for fuels and chemicals;
Gatlinburg, TN (United States); 5-9 May 1996. Order Num-
ber DE96012081. Source: OSTI; NTIS; INIS; GPO Dep.

The National Center for Manufacturing Science is investi-
gating bioremediation of petroleum hydrocarbon at a site in
Belleville, Michigan. As part of this study we examined the
microbial communities to help elucidate biodegradative pro-
cesses currently active at the site. We observed high
densities of aerobic hydrocarbon degraders and denitrifiers
in the less-contaminated sediments. Low densities of iron
and sulfate reducers were measured in the same sedi-
ments. In contrast, the highly-contaminated sediments
showed low densities of aerobic hydrocarbon degraders and
denitrifiers and high densities of iron and sulfate reducers.
Methanogens were also found in these highly-contaminated
sediments. These contaminated sediments also showed a
higher biomass, by phospholipid fatty acids, and greater ra-
tios of phospholipid fatty acids which indicate stress within
the microbial community. Aquifer chemistry analyses indi-
cated that the more-contaminated area was more reduced
and had lower sulfate than the less-contaminated area.
These conditions suggest that the subsurface environment
at the highly-contaminated area had progressed into sulfate
reduction and methanogensis. The less-contaminated area,
although less reduced, also appeared to be progressing into
primarily iron- and sulfate-reducing microbial communities.
The proposed treatment to stimulate bioremediation
includes addition of oxygen and nitrate. Groundwater chem-
istry and microbial analyses revealed significant differences
resulted from the injection of dissolved oxygen and nitrate in
the subsurface. These differences included increases in pH
and Eh and large decreases in BTEX, dissolved iron, and
sulfate concentrations at the injection well.

407 (CONF-960804-8) Discovery, interception, and
treatment of a groundwater plume: Oak Ridge National
Laboratory. Lee, R. (Oak Ridge National Lab., TN (United
States). Energy Div.); Ketelle, D. Oak Ridge National Lab.,



TN (United States). [1996]. 8p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC05-960R22464. From SPECTRUM '96: international
conference on nuclear and hazardous waste management;
Seattle, WA (United States); 18-23 Aug 1996. Order Num-
ber DE96009633. Source: OSTI; NTIS; INIS; GPO Dep.

A radiological groundwater plume was discovered to be
discharging into a surface stream and portions of the storm
drain network at Oak Ridge National Laboratory (ORNL). A
CERCLA removal action was initiated to address the dis-
charges. The plume was found to be migrating 65 degrees
oblique to the overall hydraulic gradient and was identified
only after historic data were analyzed and field tests were
performed under the working hypothesis of stratabound flow
and transport. A detailed geologic and hydrologic analysis
was performed that accurately predicted the 3-dimensional
plume configuration from a single point datum where signifi-
cantly elevated contaminant levels were found in a bedrock
core hole. Subsequent sampling found that direct dis-
charges of contamination existed in the stream only in the
location of the predicted stratum. The affected storm drain
outfall discharges were suspected to be the major contribu-
tors to 9°Sr surface water risk from ORNL. Thus, the
selected removal action focused on eliminating the known

seepage to the storm drain network. Intercept system opera-
tions reduced the total surface water ®°Sr flux by about 90%.
Ongoing investigations seek to identify the source of the
plume with the hope that the intercept system may eventu-
ally be deactivated. However, the efficiency of the system
exceeded expectations and demonstrated that a good
understanding of the hydrodynamics is a prerequisite to suc-
cess. The relatively trouble free operation of the system also
indicates that simple technologies can serve as effective
measures to address immediate problems.

408 (DOE/AL-050520.0000) Remedial action plan
and site design for stabilization of the inactive uranium
mill tailings site at Falls City, Texas. Remedial action se-
lection report, attachment 2, geology report; attachment
3, groundwater hydrology report; and attachment 4, wa-
ter resources protection strategy. Final report. Texas
State Government, Falls City, TX (United States). Sep 1992.
736p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract FC04-87AL20532. Order Number
DE96013586. Source: OSTI; NTIS; INIS; GPO Dep.

The uranium processing site near Falls City, Texas, was
one of 24 inactive uranium mill sites designated to be reme-
diated by the U.S. Department of Energy (DOE) under Title |
of the Uranium Mill Tailings Radiation Control Act of 1978
(UMTRCA). The UMTRCA requires that the U.S. Nuclear
Regulatory Commission (NRC) concur with the DOE’s reme-
dial action plan (RAP) and certify that the remedial action
conducted at the site complies with the standards promul-
gated by the U.S. Environmental Protection Agency (EPA).
The RAP, which includes this summary remedial action se-
lection report (RAS), serves a two-fold purpose. First, it
describes the activities proposed by the DOE to accomplish
long-term stabilization and control of the residual radioactive
materials at the inactive uranium processing site near Falls
City, Texas. Second, this document and the remainder of
the RAP, upon concurrence and execution by the DOE, the
State of Texas, and the NRC, becomes Appendix B of the
Cooperative Agreement between the DOE and the State of
Texas.

409 (DOE/AL/62350-21F-Rev.1-Attach.3-App.A) Re-
medial Action Plan and Site Design for stabilization of
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the inactive Uranium Mill Tailings sites at Slick Rock,
Colorado: Appendix A to Attachment 3, Tables. Final.
Jacobs Engineering Group, Inc., Albuguerque, NM (United
States); Morrison-Knudsen Corp., San Francisco, CA
(United States). Sep 1995. 605p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO4-
91AL62350. Order Number DE96000225. Source: OSTI;
NTIS; INIS; GPO Dep.

This volume contains tables of data on ground water
quality for the study on ground water hydrology, which is at-
tachment 3 of this series of reports.

410 (DOE/AL/62350—43-Rev.2) Baseline risk as-
sessment of ground water contamination at the
Monument Valley uranium mill tailings site Cane Valley,
Arizona. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Mar 1996. 148p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96011537. Source: OSTI;
NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) Uranium Mill Tail-
ings Remedial Action (UMTRA) Project consists of the
Surface Project (Phase 1) and the Ground Water Project
(Phase ll). Under the UMTRA Surface Project, tailings,

radioactive contaminated soil, equipment, and materials as-
sociated with the former uranium ore processing at UMTRA
Project sites are placed into disposal cells. The cells are de-
signed to reduce radon and other radiation emissions and to
minimize further contamination of ground water. Surface
cleanup at the Monument Valley UMTRA Project site near
Cane Valley, Arizona, was completed in 1994. The Ground
Water Project evaluates the nature and extent of ground wa-
ter contamination that resulted from the uranium ore
processing activities. The Ground Water Project is in its be-
ginning stages. Human health may be at risk from exposure
to ground water contaminated by uranium ore processing.
Exposure could occur by drinking water pumped out of a hy-
pothetical well drilled in the contaminated areas. Adverse
ecological and agricultural effects may also result from expo-
sure to contaminated ground water. For example, livestock
should not be watered with contaminated ground water. A
risk assessment describes a source of contamination, how
that contamination reaches people and the environment, the
amount of contamination to which people or the ecological
environment may be exposed, and the health or ecological
effects that could result from that exposure. This risk as-
sessment is a site-specific document that will be used to
evaluate current and potential future impacts to the public
and the environment from exposure to contaminated ground
water. The results of this evaluation and further site investi-
gations will be used to determine a compliance strategy to
comply with the UMTRA ground water standards.

411 (DOE/AL/62350-57-Rev.2) Baseline risk as-
sessment of groundwater contamination at the uranium
mill tailings site, near Gunnison, Colorado. Revision 2.
Jacobs Engineering Group, Inc., Albuquerque, NM (United
States). Jun 1996. 156p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-91AL62350.
Order Number DE96013531. Source: OSTI; NTIS; INIS;
GPO Dep.

This report is the second site-specific risk assessment
document prepared for the Ground Water Project at the
Gunnison site. A preliminary risk assessment was con-
ducted in 1990 to determine whether long-term use of
ground water from private wells near the Gunnison site had
the potential for adverse health effects. Due to the results of
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that preliminary risk assessment, the residents were pro-
vided bottled water on an interim basis. In July 1994, the
residents and the nearby Valco cement/concrete plant were
given the option to connect to anew alternate water supply
system, eliminating the bottled water option. This document
evaluates current and potential future impacts to the public
and the environment from exposure to contaminated ground
water. The results of this evaluation and further site charac-
terization will be used to determine whether more action is
needed to protect human health and the environment and to
comply with the EPA standards.

412 (DOE/AL/62350-65-Rev.1) Baseline risk as-
sessment of ground water contamination at the uranium
mill tailings site near Riverton, Wyoming. Revision 1. Ja-
cobs Engineering Group, Inc., Albuguerque, NM (United
States). Sep 1995. 130p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-91AL62350.
Order Number DE96000235. Source: OSTI; NTIS; INIS;
GPO Dep.

The Uranium Mill Tailings Remedial Action (UMTRA)
Project consists of two phases: the Surface Project and the
Ground Water Project. At the UMTRA Project site near
Riverton, Wyoming, Surface Project cleanup occurred from
1988 to 1990. Tailings and radioactively contaminated soils
and materials were taken from the Riverton site to a dis-
posal cell in the Gas Hills area, about 60 road miles (100
kilometers) to the east. The surface cleanup reduces radon
and other radiation emissions and minimizes further ground
water contamination. The UMTRA Project's second phase,
the Ground Water Project, will evaluate the nature and ex-
tent of ground water contamination at the Riverton site that
has resulted from the uranium ore processing activities.
Such evaluations are used at each site to determine a strat-
egy for complying with UMTRA ground water standards
established by the US Environmental Protection Agency
(EPA) and if human health risks could result from exposure
to ground water contaminated by uranium ore processing.
Exposure could hypothetically occur if drinking water were
pumped from a well drilled in an area where ground water
contamination might have occurred. Human health and envi-
ronmental risks may also result if people, plants, or animals
are exposed to surface water that has mixed with contami-
nated ground water.

413 (DOE/AL/62350-70-Rev.1) Guidance document
for preparing water sampling and analysis plans for UM-
TRA Project sites. Revision 1. Jacobs Engineering Group,
inc., Albuquerque, NM (United States). Sep 1995.
30p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96000234. Source: OSTI; NTIS; INIS; GPO Dep.

A water sampling and analysis plan (WSAP) is prepared
for each Uranium Mill Tailings Remedial Action (UMTRA)
Project site to provide the rationale for routine ground water
sampling at disposal sites and former processing sites. The
WSAP identifies and justifies the sampling locations, analyti-
cal parameters, detection limits, and sampling frequency for
the routine ground water monitoring stations at each site.
This guidance document has been prepared by the Techni-
cal Assistance Contractor (TAC) for the US Department of
Energy (DOE). Its purpose is to provide a consistent techni-
cal approach for sampling and monitoring activities
performed under the WSAP and to provide a consistent for-
mat for the WSAP documents. It is designed for use by the
TAC in preparing WSAPs and by the DOE, US Nuclear Reg-
ulatory Commission, state and tribal agencies, other
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regulatory agencies, and the public in evaluating the content
of WSAPS.

414 (DOE/AL/62350-72-Rev.2) UMTRA project tech-
nical assistance contractor quality assurance
implementation plan for surface and ground water, Re-
vision 2. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Nov 1995. 40p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96003086. Source: OSTI;
NTIS; INIS; GPO Dep.

This document contains the Technical Assistance Contrac-
tor (TAC) Quality Assurance Implementation Plan (QAIP) for
the Uranium Mill Tailings Remedial Action (UMTRA) Project.
The QAIP outlines the primary requirements for integrating
quality functions for TAC technical activities applied to the
surface and ground water phases of the UMTRA Project.
The QA program is designed to use monitoring, audit, and
surveillance activities as management tools to ensure that
UMTRA Project activities are carried out in amanner to pro-
tect public health and safety, promote the success of the
UMTRA Project, and meet or exceed contract requirements.

415 (DOE/AL/62350-87-Rev.1) UMTRA Project wa-
ter sampling and analysis plan, Durango, Colorado.
Revision 1. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 60p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96000239. Source: OSTI;
NTIS; INIS; GPO Dep.

Planned, routine ground water sampling activities at the
US Department of Energy (DOE) Uranium Mill Tailings Re-
medial Action (UMTRA) Project site in Durango, Colorado,
are described in this water sampling and analysis plan. The
plan identifies and justifies the sampling locations, analytical
parameters, detection limits, and sampling frequency for the
routine monitoring stations at the site. The ground water
data are used to characterize the site ground water compli-
ance strategies and to monitor contaminants of potential
concern identified in the baseline risk assessment (DOE,
1995a). Regulatory basis for routine ground water monitor-
ing at UMTRA Project sites is derived from the US EPA
regulations in 40 CFR Part 192 (1994) and EPA standards of
1995 (60 FR 2854). Sampling procedures are guided by the
UMTRA Project standard operating procedures (SOP) (JEG,
n.d.), the Technical Approach Document (TAD) (DOE, 1989),
and the most effective technical approach for the site.

416 (DOE/AL/62350-90S) Supplement to the UM-
TRA Project water sampling and analysis plan,
Ambrosia Lake, New Mexico. Jacobs Engineering Group,
Inc., Albugquerque, NM (United States). Aug 1995. 7p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-91AL62350. Order Number DE96000240.
Source: OSTI; NTIS; INIS; GPO Dep.

The Ambrosia Lake Uranium Mill Tailings Remedial Action
(UMTRA) Project site is in McKinley County, New Mexico.
As part of UMTRA surface remediation, residual radioactive
materials were consolidated on the site in a disposal cell that
was completed July 1995. The need for ground water moni-
toring was evaluated and found not to be necessary beyond
the completion of the remedial action because the ground

water in the uppermost aquifer is classified as limited use.

417 (DOE/AL/62350-95-Rev.1) UMTRA Project wa-
ter sampling and analysis plan, Canonsburg,
Pennsylvania. Revision 1. Jacobs Engineering Group, Inc.,



Albuguerque, NM (United States). Sep 1995. 30p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-91AL62350. Order Number DE96000656.
Source; OSTI; NTIS; INIS; GPO Dep.

Surface remedial action was completed at the US Depart-
ment of Energy (DOE) Canonsburg and Burrel! Uranium Mill
Tailings Remedial Action (UMTRA) Project sites in south-
western Pennsylvania in 1985 and 1987, respectively. The
Burrell disposal site, included in the UMTRA Project as a
vicinity property, was remediated in conjunction with the re-
medial action at Canonsburg. On 27 May 1994, the Nuclear
Regulatory Commission (NRC) accepted the DOE final
Long-Term Surveillance Plan (LTSP) (DOE, 1993) for Burrell
thus establishing the site under the general license in 10
CFR §40.27 (1994). In accordance with the DOE guidance
document for long-term surveillance (DOE, 1995), all NRC/
DOE interaction on the Burrell site’s long-term care now is
conducted with the DOE Grand Junction Projects Office in
Grand Junction, Colorado, and is no longer the responsibil-
ity of the DOE UMTRA Project Team in Albuquerque, New
Mexico. Therefore, the planned sampling activities de-
scribed in this water sampling and analysis plan (WSAP) are
limited to the Canonsburg site. This WSAP identifies and
justifies the sampling locations, analytical parameters,
detection limits, and sampling frequencies for routine moni-
toring at the Canonsburg site for calendar years 1995 and
1996. Currently, the analytical data further the site charac-
terization and demonstrate that the disposal cell's initial
performance is in accordance with design requirements.

418 (DOE/AL/62350-97-Rev.1) UMTRA project wa-
ter sampling and analysis plan, Falls City, Texas.
Revision 1. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 60p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96000447. Source: OSTI;
NTIS; INIS; GPO Dep.

Planned, routine ground water sampling activities at the
US Department of Energy (DOE) Uranium Mill Tailings Re-
medial Action (UMTRA) Project site near Falls City, Texas,
are described in this water sampling and analysis plan
(WSAP). The following plan identifies and justifies the
sampling locations, analytical parameters, and sampling fre-
quency for the routine monitoring stations at the site. The
ground water data are used for site characterization and risk
assessment, The regulatory basis for routine ground water
monitoring at UMTRA Project sites is derived from the US
Environmental Protection Agency (EPA) regulations in 40
CFR Part 192. Sampling procedures are guided by the UM-
TRA Project standard operating procedures (SOP) (JEG,
nd.), the Technical Approach Document (TAD) (DOE,
1989), and the most effective technical approach for the
site. The Falls City site is in Karnes County, Texas, approxi-
mately 8 miles [13 kilometers southwest of the town of Falls
City and 46 mi (74 km) southeast of San Antonio, Texas.
Before surface remedial action, the tailings site consisted of
two parcels. Parcel A consisted of the mill site, one mill
building, five tailings piles, and one tailings pond south of
Farm-to-Market (FM) Road 1344 and west of FM 791. A
sixth tailings pile designated Parcel B was north of FM 791
and east of FM 1344.

419 (DOE/AL/62350-99-Rev.1) UMTRA Project wa-
ter sampling and analysis plan, Salt Lake City, Utah.
Revision 1. Jacobs Engineering Group, Inc., Albuguerque,
NM (United States). Jun 1995. 56p. Sponsored by USDOE,
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Washington, DC (United States). DOE Contract ACO04-
91AL62350. Order Number DE95015576. Source: OSTI;
NTIS; INIS; GPO Dep.

This water sampling and analysis plan describes planned,
routine ground water sampling activities at the US Depant-
ment of Energy Uranium Mill Tailings Remedial Action
Project site in Salt Lake City, Utah. This plan identifies and
justifies sampling locations, analytical parameters, detection
limits, and sampling frequencies for routine monitoring of
ground water, sediments, and surface waters at monitoring
stations on the site.

420 (DOE/AL/62350-116-Rev.1) Baseline risk as-
sessment of ground water contamination at the
Uranium Mill Tailings Site near Green River, Utah. Revi-
sion 1. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Sep 1995. 200p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04-
91AL62350. Order Number DE96002053. Source: OSTI;
NTIS; INIS; GPO Dep.

The Uranium Mill Tailings Remedial Action (UMTRA)
Project consists of the Surface Project (phase 1) and the
Ground Water Project (phase 2). For the UMTRA Project
site located near Green River, Utah, the Surface Project
cleanup occurred from 1988 to 1989. The tailings and ra-
dioactively contaminated soils and materials were removed
from their original locations and placed into a disposal cell
on the site. The disposal cell is designed to minimize radia-
tion emissions and minimize further contamination of ground
water beneath the site. The UMTRA Project's second
phase, the Ground Water Project, evaluates the nature and
extent of ground water contamination resulting from uranium
processing and determines a strategy for ground water com-
pliance with the Environmental Protection Agency (EPA)
ground water standards established for the UMTRA Project.
For the Green River site, the risk assessment helps deter-
mine whether human health risks result from exposure to
ground water contaminated by uranium processing. This risk
assessment report is the first site-specific document pre-
pared for the UMTRA Ground Water Project at the Green
River site. What follows is an evaluation of current and pos-
sible future impacts to the public and the environment from
exposure to contaminated ground water. The results of this
evaluation and further site characterization will be used to
determine what is necessary, if anything, to protect human
health and the environment while complying with EPA stan-
dards.

421 (DOE/AL/62350—117S) Supplement to the UM-
TRA Project water sampling and analysis plan, Riverton,
Wyoming. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 5p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04-
91AL62350. Order Number DES6000658. Source: OSTI;
NTIS; INIS; GPO Dep.

This water sampling and analysis plan (WSAP) supple-
ment supports the regulatory and technical basis for water
sampling at the Riverton, Wyoming, Uranium Mill Tailings
Remedial Action (UMTRA) Project site, as defined in the
1994 WSAP document for Riverton (DOE, 1994). Further,
the supplement serves to confirm the Project’s present un-
derstanding of the site relative to the hydrogeology and
contaminant distribution as well as the intent to continue to
use the sampling strategy as presented in the 1994 WSAP
document for Riverton. Ground water and surface water
monitoring activities are derived from the US Environmental
Protection Agency regulations in 40 CFR Part 192 and 60
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FR 2854. Sampling procedures are guided by the UMTRA
Project standard operating procedures (JEG, n.d.), the Tech-
nical Approach Document (DOE, 1989), and the most
effective technical approach for the site. Additional site-
specific documents relevant to the Riverton site are the
Riverton Baseline Risk Assessment (BLRA) (DOE, 1995a)
and the Riverton Site Observational Work Plan (SOWP)
(DOE, 1995b).

422 (DOE/AL/62350-118S) Supplement to the UM-
TRA Project water sampling and analysis plan, Mexican
Hat, Utah. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 3p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04-
91AL62350. Order Number DE96000655. Source: OSTI:
NTIS; INIS; GPO Dep.

This water sampling and analysis plan (WSAP) supple-
ment supports the regulatory and technical basis for water
sampling at the Mexican Hat, Utah, Uranium Mill Tailings
Remedial Action (UMTRA) Project site, as defined in the
1994 WSAP document for Mexican Hat (DOE, 1994).
Further, the supplement serves to confirm our present un-
derstanding of the site relative to the hydrogeology and
contaminant distribution as well as our intention to continue
to use the sampling strategy as presented in the 1994
WSAP document for Mexican Hat. Ground water and sur-
face water monitoring activities are derived from the US
Environmental Protection Agency regulations in 40 CFR
Part 192 (1991) and 60 FR 2854 (1995). Sampling proce-
dures are guided by the UMTRA Project standard operating
procedures (JEG, n.d.), the Technical Approach Document
(DOE, 1989), and the most effective technical approach for
the site. Additional site-specific documents relevant to the
Mexican Hat site are the Mexican Hat Long-Term Surveil-
lance Plan (currently in progress), and the Mexican Hat Site
Observational Work Plan (currently in progress).

423 (DOE/AL/62350-121-Rev.1) UMTRA project wa-
ter sampling and analysis plan, Naturita, Colorado.
Revision 1. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 50p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96000448. Source: OSTI;
NTIS; INIS; GPO Dep.

Planned, routine ground water sampling activities for cal-
endar year 1995 to 1997 at the US Department of Energy
(DOE) Uranium Mill Tailings Remedial Action (UMTRA)
Project site near Naturita, Colorado, are described in this
water sampling and analysis plan. The following plan
identifies and justifies the sampling locations, analytical pa-
rameters, detection limits, sampling frequency, and specific
rationale for each routine monitoring station at the site. The
regulatory basis for routine ground water monitoring at UM-
TRA Project sites is derived from the US Environmental
Protection Agency (EPA) regulations in 40 CFR Part 192.
Sampling procedures are guided by the UMTRA Project
standard operating procedures (SOP) (JEG, n.d.), the Tech-
nical Approach Document (TAD) (DOE, 1989), and the most
effective technical approach for the site.

424 (DOE/AL/62350—-122S) Supplement to the UM-
TRA Project water sampling and analysis plan,
Monument Valley, Arizona. Jacobs Engineering Group,
Inc., Albuquerque, NM (United States). Sep 1995. 3p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-91AL62350. Order Number DE96000654.
Source: OSTI; NTIS; INIS; GPO Dep.
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This water sampling and analysis plan (WSAP) supple-
ment supports the reguiatory and technical basis for water
sampling at the Riverton, Wyoming, Uranium Mill Tailings
Remedial Action (UMTRA) Project site, as defined in the
1994 WSAP document for Riverton (DOE, 1994). Further,
the supplement serves to confirm the Project’s present un-
derstanding of the site relative to the hydrogeology and
contaminant distribution as well as the intent to continue to
use the sampling strategy as presented in the 1994 WSAP
document for Riverton. Ground water and surface water
monitoring activities are derived from the US Environmental
Protection Agency regulations in 40 CFR Part 192 and 60
FR 2854. Sampling procedures are guided by the UMTRA
Project standard operating procedures (JEG, n.d.), the Tech-
nical Approach Document (DOE, 1989), and the most
effective technical approach for the site. Additional site-
specific documents relevant to the Riverton site are the
Riverton Baseline Risk Assessment (BLRA) (DOE, 1995a)
and the Riverton Site Observational Work Plan (SOWP)
(DOE, 1995b).

425 (DOE/AL/62350—-1258) Supplement to the UM-
TRA Project water sampling and analysis plan, Maybell,
Colorado. Jacobs Engineering Group, Inc., Albuquergue,
NM (United States). Sep 1995. 5p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04-
91AL62350. Order Number DE96000659. Source: OSTI;
NTIS; INIS; GPO Dep.

This water sampling and analysis plan (WSAP) supple-
ment supports the regulatory and technical basis for water
sampling at the Maybell, Colorado, Uranium Mill Tailings Re-
medial Action (UMTRA) Project site, as defined in the 1994
WSAP document for Maybell (DOE, 1994a). Further, this
supplement serves to confirm our present understanding of
the site relative to the hydrogeology and contaminant distri-
bution as well as our intention to continue to use the
sampling strategy as presented in the 1994 WSAP docu-
ment for Maybell. Ground water and surface water
monitoring activities are derived from the US Environmental
Protection Agency regulations in 40 CFR Part 192 (1994)
and 60 CFR 2854 (1 995). Sampling procedures are guided
by the UMTRA Project standard operating procedures (JEG,
n.d.), the Technical Approach Document (DOE, 1989), and
the most effective technical approach for the site. Additional
site-specific documents relevant to the Maybell site are the
Maybell Baseline Risk Assessment (currently in progress),
the Maybell Remedial Action Plan (RAP) (DOE, 1994b}, and
the Maybell Environmental Assessment (DOE, 1995).

426 (DOE/AL/62350-132-Rev.2) UMTRA Project wa-
ter sampling and analysis plan, Gunnison, Colorado.
Revision 2. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 40p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96000653. Source: OSTI;
NTIS; INIS; GPO Dep.

Surface remedial action at the Gunnison Uranium Mill Tail-
ings Remedial Action Project site began in 1992; completion
is expected in 1995. Ground water and surface water will be
sampled semiannually at the Gunnison processing site
(GUN-01) and disposal site (GUN-08). Results of previous
water sampling at the Gunnison processing site indicate that
ground water in the alluvium is contaminated by the former
uranium processing activities. Background ground water
conditions have been established in the uppermost aquifer
(Tertiary gravels) at the Gunnison disposal site. Semiannual
water sampling is scheduled for the spring and fall. Water



quality sampling is conducted at the processing site (1) to
ensure protection of human health and the environment, 2
for ground water compliance monitoring during remedial
action construction, and (3) to define the extent of contami-
nation. At the processing site, the frequency and duration of
sampling will be dependent upon the nature and extent of
residual contamination and the compliance strategy chosen.
The monitor well locations provide a representative distribu-
tion of sampling points to characterize ground water quality
and ground water flow conditions in the vicinity of the sites.
The list of analytes has been modified with time to reflect
constituents that are related to uranium processing activities
and the parameters needed for geochemical evaluation.

427 (DOE/AL/62350-133-Rev.1-Ver.6) UMTRA
Project water sampling and analysis plan, Grand Junc-
tion, Colorado, Revision 1, Version 6. Jacobs Engineering
Group, Inc., Albuguerque, NM (United States). Sep 1995.
30p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96000691. Source: OSTI; NTIS; INIS; GPO Dep.

This water sampling and analysis plan describes the
planned, routine ground water sampling activities at the
Grand Junction US DOE Uranium Mill Tailings Remedial Ac-
tion (UMTRA) Project site (GRJ-01) 'in Grand Junction,
Colorado, and at the Cheney Disposal Site (GRJ-03) near
Grand Junction. The plan identifies and justifies the sam-
pling locations, analytical parameters, detection limits, and
sampling frequencies for the routine monitoring stations at
the sites. Regulatory basis is in the US EPA regulations in
40 CFR Part 192 (1994) and EPA ground water quality stan-
dards of 1995 (60 FR 2854). This plan summarizes resuits
of past water sampling activities, details water sampling ac-
tivities planned for the next 2 years, and projects sampling
activities for the next 5 years.

428 (DOE/AL/62350-134-Rev.1) Baseline risk as-
sessment of ground water contamination at the uranium
mill tailings site near Salt Lake City, Utah. Revision 1.
Jacobs Engineering Group, Inc., Albuquerque, NM (United
States). Sep 1995. 120p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-91AL62350.
Order Number DE96000238. Source: OSTI; NTIS; INIS;
GPO Dep.

The Uranium Mill Tailings Remedial Action (UMTRA)
Project consists of two phases: the first is the Surface
Project, and the second is the Ground Water Project. For
the UMTRA Project site known as the Vitro site, near Salt
Lake City, Utah, Surface Project cleanup occurred from
1985 to 1987. The UMTRA Project's second phase, the
Ground Water Project, evaluates the nature and extent of
ground water contamination resulting from uranium process-
ing and determines a strategy for ground water compliance
with the Environmental Protection Agency (EPA) ground wa-
ter standards established for the UMTRA Project. A risk
assessment is the process of describing a source of con-
tamination and showing how that contamination may reach
people and the environment. The amount of contamination
people or the environment may be exposed to is calculated
and used to characterize the possible health or environmen-
tal effects that may result from this exposure. This risk
assessment report is the first site-specific document pre-
pared for the UMTRA Ground Water Project at the Vitro site.
The results of this report and further site characterization of
the Vitro site will be used to determine what is necessary, if
anything, to protect human health and the environment
while complying with EPA standards.
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429 (DOE/AL/62350-145-Rev.1) Baseline risk as-
sessment of ground water contamination at the uranium
mill tailings site near Lakeview, Oregon. Revision 1. Ja-
cobs Engineering Group, Inc., Albuquerque, NM (United
States). Dec 1995. 250p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-91AL62350.
Order Number DE96004146. Source: OSTI; NTIS; INIS;
GPO Dep.

Surface cleanup at the Uranium Mill Tailings Remedial Ac-
tion (UMTRA) Project site near Lakeview, Oregon was
completed in 1989. The Ground Water Project evaluates the
nature and extent of ground water contamination that re-
sulted from the uranium ore processing activities. The
Ground Water Project is in its beginning stages. Human

health may be at risk from exposure to ground water con-
taminated by uranium ore processing. Exposure could occur
by drinking water pumped out of a hypothetical well drilled in
the contaminated areas. Ecological risks to plants or
animals may result from exposure to surface water and sed-
iment that have received contaminated ground water. A risk
assessment describes a source of contamination, how that
contamination reaches people and the environment, the
amount of contamination to which people or the ecological
environment may be exposed, and the health or ecological
effects that could result from that exposure. This risk as-
sessment is a site-specific document that will be used to
evaluate current and potential future impacts to the public
and the environment from exposure to contaminated ground
water. The results of this evaluation and further site charac-
terization will determine whether any action is needed to
protect human health or the ecological environment.

430 (DOE/AL/62350-145-Rev.2) Baseline risk as-
sessment of ground water contamination at the
Uranium Mill Tailings Site near Lakeview, Oregon. Revi-
sion 2. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Mar 1996. 191p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96008307. Source: OSTI;
NTIS; GPO Dep.

The U.S. Department of Energy (DOE) Uranium Mill Tail-
ings Remedial Action (UMTRA) Project consists of the
Surface Project (Phase 1) and the Ground Water Project
(Phase Il). Under the UMTRA Surface Project, tailings, con-
taminated soil, equipment, and materials associated with the
former uranium ore processing at UMTRA Project sites are
placed into disposal cells. The cells are designed to reduce
radon and other radiation emissions and to minimize further
contamination of ground water. Surface cleanup at the UM-
TRA Project site near Lakeview, Oregon, was completed in
1989. The mill operated from February 1958 to November
1960. The Ground Water Project evaluates the nature and
extent of ground water contamination that resulted from the
uranium ore processing activities. The Ground Water Project
is in its beginning stages. Human health may be at risk from
exposure to ground water contaminated by uranium ore pro-
cessing. Exposure could occur by drinking water pumped
out of a hypothetical well drilled in the contaminated areas.
Ecological risks to plants or animals may result from expo-
sure to surface water and sediment that have received
contaminated ground water. A risk assessment describes a
source of contamination, how that contamination reaches
people and the environment, the amount of contamination to
which people or the ecological environment may be ex-
posed, and the health or ecological effects that could result
from that exposure. This risk assessment is a site-specific
document that will be used to evaluate current and potential
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future impacts to the public and the environment from expo-
sure to contaminated ground water. The results of this
evaluation and further site characterization will determine
whether any action is needed to protect human health or the
ecological environment.

431 (DOE/AL/62350—-146S) Supplement to the UM-
TRA project water sampling and analysis plan, Slick
Rock, Colorado. Jacobs Engineering Group, Inc., Albu-
querque, NM (United States). Sep 1995. 9p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DE96000660. Source:
OST}; NTIS; INIS; GPO Dep.

The water sampling and analysis plan (WSAP) provides
the regulatory and technical basis for ground water and sur-
face water sampling at the Uranium Mill Tailings Remedial
Action (UMTRA) Project Union Carbide (UC) and North
Continent (NC) processing sites and the Burro Canyon dis-
posal site near Slick Rock, Colorado. The initial WSAP was
finalized in August 1994 and will be completely revised in ac-
cordance with the WSAP guidance document (DOE, 1995)
in late 1996. This version supplements the initial WSAP, re-
flects only minor changes in sampling that occurred in 1995,
covers sampling scheduled for early 1996, and provides a
preliminary projection of the next 5 years of sampling and
monitoring activities. Once surface remedial action is com-
pleted at the former processing sites, additional and more
detailed hydrogeologic characterization may be needed to
develop the Ground Water Program conceptual ground wa-
ter model and proposed compliance strategy. In addition,
background ground water quality needs to be clearly defined
to ensure that the baseline risk assessment accurately esti-
mated risks from the contaminants of potential concern in
contaminated ground water at the UC and NC sites.

432 (DOE/AL/62350—147-Rev.1) Baseline risk as-
sessment of ground water contamination at the
Uranium Mill Tailings Sites near Slick Rock, Colorado.
Revision 1. Jacobs Engineering Group, Inc., Albuquerque,
NM (United States). Sep 1995. 200p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DE96000662. Source:
OSTI; NTIS; INIS; GPO Dep.

Two UMTRA (Uranium Mill Tailings Remedial Action)
Project sites are near Slick Rock, Colorado: the North Conti-
nent site and the Union Carbide site. Currently, no one uses
the contaminated ground water at either site for domestic or
agricultural purposes. However, there may be future land
development. This risk assessment evaluates possible
future health problems associated with exposure to contami-
nated ground water. Since some health problems could
occeur, it is recommended that the contaminated ground wa-
ter not be used as drinking water.

433 (DOE/AL/62350-157-Rev.) Site observational
work plan for the UMTRA Project site at Falls City,
Texas. Jacobs Engineering Group, Inc., Albuguerque, NM
(United States). Jun 1995. 300p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE95015575. Source: OSTI;
NTIS; INIS; GPO Dep.

Produced by the US Department of Energy (DOE), this
site observational work plan (SOWP) will be used to
determine site-specific activities to comply with the US Envi-
ronmental Protection Agency (EPA) ground water standards
at this Uranium Mill Tailings Remedial Action (UMTRA)
Project site. The purpose of the SOWP is to recommend a
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site-specific ground water compliance strategy at the Falls
City UMTRA Project site. The Falls City SOWP presents a
comprehensive summary of site hydrogeological data, delin-
eates a conceptual model of the aquifer system, and
discusses the origins of milling-related ground water con-
tamination. It also defines the magnitude of ground water
contamination, potential environmental and health risks as-
sociated with ground water contamination and data gaps,
and targets a proposed compliance strategy.

434 (DOE/AL/62350-158-Rev.) Site Observational
Work Plan for the UMTRA Project Site at Shiprock, New
Mexico. Revision. Jacobs Engineering Group, Inc., Albu-
querque, NM (United States). Jul 1995. 88p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DE95016288. Source:
OSTI; NTIS; INIS; GPO Dep.

The site observational work plan (SOWP) for the Shiprock,
New Mexico, Uranium Mill Tailings Remedial Action
(UMTRA) Project Site is one of the first documents for devel-
oping an approach for achieving ground water compliance
at the site. This SOWP applies Shiprock site information to a
regulatory compliance framework, which identifies strategies
for meeting ground water compliance at the site. The com-
pliance framework was developed in the UMTRA ground
water programmatic environmental impact statement.

435 (DOE/AL/62350—-159S8) Supplement to the site
observational work plan for the UMTRA project site at
Ambrosia Lake, New Mexico. Jacobs Engineering Group,
Inc., Albuguerque, NM (United States). Nov 1995.
40p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DES6004148. Source: OSTI; NTIS; INIS; GPO Dep.

The purpose of this document is to provide additional and
more detailed information to supplement review of the site
observational work plan (SOWP) (DOE, 1995) for the Am-
brosia Lake, New Mexico, Uranium Mill Tailings Remedial
Action (UMTRA) Project site. This document includes a dis-
cussion of the average linear velocity of the ground water in
the alluvium and a discussion of the ground water quality of
the alluvium, weathered Mancos Shale, and the Tres
Hermanos-C Member of the Mancos Shale. The data from a
1989 aquifer test were analyzed using the curve-matching
software AQTESOLV and then compared with the original
results. A hydrograph of the ground water elevations in
monitoring wells screened in the alluvium is presented to
show how the ground water elevations change with time.
Stiff and Piper diagrams were created to describe the
changes in ground water geochemistry in the alluvium/
weathered Mancos Sahel unit, the Tres Hermanos-C Sand-
stone unit, the Tres Hermanos-B Sandstone unit, and the
Dakota Sandstone. Background information on other related
topics such as site history, cell construction, soil characteris-
tics, and well construction are presented in the SOWP. A
geologic cross section depicts the conceptual model of the
hydrostratigraphy and ground water chemistry of the
Ambrosia Lake site. Hydrogeologic information of each hy-
drostratigraphic unit is presented.

436 (DOE/AL/62350-1595(2/96)) Supplement to the
site observational work plan for the UMTRA Project Site
at Ambrosia Lake, New Mexico. Jacobs Engineering
Group, Inc., Albuquerque, NM (United States). Feb 1996.
60p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DES6007544. Source: OSTI; NTIS; INIS; GPO Dep.



The purpose of this document is to provide additional and
more detailed information to supplement review of the site
observational work plan (SOWP) for the Ambrosia Lake,
New Mexico, Uranium Mill Tailings Remedial Action {(UM-
TRA) Project site. This document includes a discussion of
(1) the average linear velocity of the ground water in the
alluvium; (2) the ground water quality of the alluvium, weath-
ered Mancos Shale, and the Tres Hermanos-C Member of
the Mancos Shale; and (3) the fate and transport of contam-
inants from the uppermost aquifer to the Westwater Canyon
Member of the Morrison Formation. The data from a 1989
aquifer test were analyzed using the curve-matching soft-
ware AQTESOLV and then compared with the original
results. A hydrograph of the ground water elevations in
monitoring wells screened in the alluvium is presented to
show how the ground water elevations change with time.
Stiff and Piper diagrams were created to describe the
changes in ground water geochemistry in the alluvium/
weathered Mancos Shale unit, the Tres Hermanos-C Sand-

stone unit, the Tres Hermanos-B Sandstone unit, and the
Dakota Sandstone. Background information on other related
topics such as site history, cell construction, soil characteris-
tics, and well construction are presented in the SOWP.
Figure 1 is a geologic cross section depicting the conceptual
model of the hydrostratigraphy and ground water chemistry
of the Ambrosia Lake site. Table 1 presents hydrogeologic
information of each hydrostratigraphic unit.

437 (DOE/AL/62350—175-Rev.1) Baseline risk as-
sessment of ground water contamination at the uranium
mill tailings site near Durango, Colorado. Revision 1. Ja-
cobs Engineering Group, Inc., Albuguerque, NM (United
States). Sep 1995. 150p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-91AL62350.
Order Number DE96000237. Source: OSTI; NTIS; INIS;
GPO Dep.

For the UMTRA .Project site located near Durango, Col-
orado (the Durango site), the Surface Project cleanup
occurred from 1986 to 1991. An evaluation was made to de-
termine whether exposure to ground water contaminated by
uranium processing could affect people’s health. Exposure
could occur from drinking water pumped from a hypothetical
well drilled in the contaminated ground water area. In addi-
tion, environmental risks may result if plants or animals are
exposed to contaminated ground water, or surface water
that has mixed with contaminated ground water. This risk
assessment report is the first site-specific document pre-
pared for the UMTRA Ground Water Project at the Durango
site. The results of this report and further site characteriza-
tion of the Durango site will be used to determine what is
necessary to protect public health and the environment, and
to comply with the EPA standards.

438 (DOE/AL/62350-177) Ground water work
breakdown structure dictionary. Jacobs Engineering
Group, Inc., Albuquerque, NM (United States). Apr 1995.
39p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE95011234. Source: OSTI; NTIS; INIS; GPO Dep.

This report contains the activities that are necessary to
assess in ground water remediation as specified in the UM-
TRA Project. These activities include the following: site
characterization; remedial action compliance and design
documentation; environment, health, and safety program;
technology assessment; property access and acquisition ac-
tivities; site remedial actions; long term surveillance and
licensing; and technical and management support.

SUBSURFACE CONTAMINANTS

439 (DOE/AL/62350-179) Baseline risk assessment
of ground water contamination at the Uranium Mill Tail-
ings Sites near Rifle, Colorado. Jacobs Engineering
Group, Inc., Albuquerque, NM (United States). May 1995.
252p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE95013503. Source: OSTI; NTIS; INIS; GPO Dep.

The ground water project evaluates the nature and extent
of ground water contamination resulting from the uranium
ore processing activities. This report is a site specific docu-
ment that will be used to evaluate current and future impacts
to the public and the environment from exposure to contami-
nated ground water. Currently, no one is using the ground
water and therefore, no one is at risk. However, the land will
probably be developed in the future and so the possibility of
people using the ground water does exist. This report exam-
ines the future possibility of health hazards resulting from the
ingestion of contaminated drinking water, skin contact, fish
ingestion, or contact with surface waters and sediments.

440 (DOE/AL/62350-179-Rev.1) Baseline risk as-
sessment of ground water contamination at the uranium
mill tailings sites near Rifle, Colorado. Revision 1. Ja-
cobs Engineering Group, Inc., Albuquerque, NM (United
States). Aug 1995. 150p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC04-91AL62350.
Order Number DE96000236. Source: OSTI; NTIS; INIS;
GPO Dep.

The US Department of Energy (DOE) Uranium Mill Tail-
ings Remedial Action (UMTRA) Project consists of the
Surface Project (Phase 1) and the Ground Water Project
(Phase 2). Under the UMTRA Surface Project, tailings,
radioactive contaminated soil, equipment, and materials as-
sociated with the former uranium ore processing sites are
placed into disposal cells. The cells are designed to reduce
radon and other radiation emissions and to prevent further
ground water contamination. The Ground Water Project
evaluates the nature and extent of ground water contamina-
tion resulting from the uranium ore processing activities.
Two UMTRA Project sites are near Rifle, Colorado: the Old
Rifle site and the New Rifle site. Surface cleanup at the two
sites is under way and is scheduled for completion in 1996.
The Ground Water Project is in its beginning stages. A risk
assessment identifies a source of contamination, how that
contamination reaches people and the environment, the
amount of contamination to which people or the environment
may be exposed, and the health or environmental effects
that could result from that exposure. This report is a site-
specific document that will be used to evaluate current and
future impacts to the public and the environment from expo-
sure to contaminated ground water. This evaluation and
further site characterization will be used to determine if ac-
tion is needed to protect human health or the environment.

441 (DOE/AL/62350—179-Rev.2) Baseline risk as-
sessment of ground water contamination at the
Uranium Mill Tailings Sites near Rifle, Colorado. Revi-
sion 2. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Feb 1996. 252p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96008003. Source: OSTI;
NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) Uranium Mill Tail-
ings Remedial Action (UMTRA) Project consists of the
Surface Project (Phase 1) and the Ground Water Project
(Phase ). Under the UMTRA Surface Project, tailings,
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radioactive contaminated soil, equipment, and materials as-
sociated with the former uranium ore processing sites are
placed into disposal cells. The cells are designed to reduce
radon and other radiation emissions and to prevent further
ground water contamination. The Ground Water Project
evaluates the nature and extent of ground water contamina-
tion resulting from the uranium ore processing activities.
Two UMTRA Project sites are near Rifle, Colorado: the Old
Rifle site and the New Rifle site. Surface cleanup at the two
sites is under way and is scheduled for completion in 1996.
The Ground Water Project is in its beginning stages. A risk
assessment identifies a source of contamination, how that
contamination reaches people and the environment, the
amount of contamination to which people or the environ-
ment may be exposed, and the health or environmental
effects that could result from that exposure. This report is a

site-specific document that will be used to evaluate current
and future impacts to the public and the environment from
exposure to contaminated ground water. This evaluation
and further site characterization will be used to determine if
action is needed to protect human health or the environ-
ment. Human health risk may result from exposure to
ground water contaminated from uranium ore processing.
Exposure could occur from drinking water obtained from a
well placed in the areas of contamination. Furthermore, en-
vironmental risk may result from plant or animal exposure to
surface water and sediment that have received contami-
nated ground water.

442 (DOE/AL/62350-190) Private well/spring posi-
tion paper, Rifle, Colorado, sites. Jacobs Engineering
Group, Inc., Albuguerque, NM (United States). May 1995.
51p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE95011233. Source: OSTI; NTIS; INIS; GPO Dep.

This report describes the hydrogeochemical relationship
between the New and Old Rifle processing sites and 15 do-
mestic wells in their vicinity. The relationship of the domestic
wells to the Old and New Rifle tailings sites requires clarifi-
cation due to recent advances in understanding of Rifle site
conceptual models. In order to form a bridge from the Rifle
remedial action plan (RAP) and the recent baseline risk as-
sessment to this position paper, several issues require
discussion. First, through analysis of long-term ground water
level data, the hydraulic gradient between the former tailings
and private wells and springs was assessed. Second, in the
Rifle RAP there was not a strong emphasis placed on de-
scribing regional influences on water quality in the vicinity of
the processing sites. This document uses available informa-
tion coupled with theory of regional ground water flow to
describe regional flow systems north of Rifle. Third, the defi-
nition of background water quality from the RAP has been
refined in several ways. Also, for the recent baseline risk as-
sessment, all alluvial wells used to define background for
the sites were located east of Old Rifle. In the RAP, alluvial
background wells were also placed between the sites (down-
gradient of Old Rifle). Two additional wells were installed for
the recent baseline risk assessment upgradient of Old Rifle
which verified that several of the older wells (RFO-01-0597
and -0598) were in locations representative of background.

443 (DOE/AL/62350-191) Report of ground water
monitoring for expansion of the golf course, Salt Lake
City, Utah, vitro processing site. Jacobs Engineering
Group, Inc., Albuquerque, NM (United States). Jun 1995.
20p. Sponsored by USDOE, Washington, DC (United
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States). DOE Contract AC04-91AL62350. Order Number
DE95013501. Source: OSTI; NTIS; INIS; GPO Dep.

To determine the potential impacts of the proposed golf
course expansion on the south side of the Vitro site, ground
water data from the UMTRA Vitro processing site were eval-
uated in response to the U.S. Department of Energy (DOE)
Uranium Mill Tailings Remedial Action (UMTRA) Project
Office request. Golf in the Round, Inc., has proposed an ex-
pansion of the present driving range to include a 9-hole golf
course on the UMTRA Vitro processing site, which is owned
by the Central Valley Water Reclamation Facility (CVWRF).
An expanded golf course would increase irrigation and in-
crease the amount of water that could infiltrate the soil,
recharging the unconfined aquifer. Increased water levels in
the aquifer could alter the ground water flow regime; con-
taminants in the shallow ground water could then migrate off
the site or discharge to surface water in the area. Dewater-
ing of the unconfined aquifer on CVWRF property could also
impact site contaminant migration; a significant amount of
ground water extraction at CVWRF could reduce the
amount of contaminant migration off the site. Since 1978,
data have been collected at the site to determine the distri-
bution of tailings materials (removed from the site from 1985
to 1987) and to characterize the presence and migration of
contaminants in sediments, soils, surface water, and ground
water at the former Vitro processing site. Available data sug-
gest that irrigating an expanded golf course may cause
contamination to spread more rapidly within the unconfined
aquifer. The public is not at risk from current Vitro process-
ing site activities, nor is risk expected due to golf course
expansion. However, ecological risk could increase with in-
creased surface water contamination and the development
of ground water seeps.

444 (DOE/AL/62350—192) Ground water elevation
monitoring at the Uranium Mill Tailings Remedial Action
Salt Lake City, Utah, Vitro processing site. Jacobs Engi-
neering Group, Inc., Albuquerque, NM (United States). Apr
1995. 8p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE95011232. Source: OSTI; NTIS; INIS; GPO Dep.

In February 1994, a ground water level monitoring pro-
gram was begun at the Vitro processing site. The purpose of
the program was to evaluate how irrigating the new golf driv-
ing range affected ground water elevations in the unconfined
aquifer. The program also evaluated potential impacts of a
9-hole golf course planned as an expansion of the driving
range. The planned golf course expansion would increase
the area to be irrigated and, thus, the water that could infil-
trate the processing site soil to recharge the unconfined
aquifer. Increased water levels in the aquifer could alter the
ground water flow regime; contaminants in ground water
could migrate off the site or could discharge to bodies of
surface water in the area. The potential effects of expanding
the golf course have been evaluated, and a report is being
prepared. Water level data obtained during this monitoring
program indicate that minor seasonal mounding may be
occurring in response to irrigation of the driving range. How-
ever, the effects of irrigation appear small in comparison to
the effects of precipitation. There are no monitor wells in the
area that irrigation would affect most; that data limitation
makes interpretations of water levels and the possibility of
ground water mounding uncertain. Limitations of available
data are discussed in the conclusion.

445 (DOE/AL/62350-193) UMTRA ground water
sampling techniques: Comparison of the traditional and



low flow methods. Jacobs Engineering Group, Inc., Albu-
querque, NM (United States). Jul 1995. 37p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DE95016205. Source:
OSTI; NTIS; INIS; GPO Dep.

This report describes the potential changes in water qual-
ity data that may occur with the conversion from MBV
(multiple bore volume) to LF (low flow) sampling and pro-
vides fwo examples of how such a change might impact
Project decisions. The existing scientific literature on LF
sampling is reviewed and the new LF data from three UM-
TRA Uranium Mill Tailings Remedial Action Project sites are
evaluated seeking answers to the questions posed above.

Several possible approaches, that the UMTRA Project may
take to address issues unanswered by the literature are pre-
sented and compared, and a recommendation is offered for
the future direction of the LF conversion effort.

446 (DOE/AL/62350-194) Comment and response
document for the ground water protection strategy for
the Uranium Mill Tailings Site at Green River, Utah. Ja-
cobs Engineering Group, Inc., Albuquerque, NM (United
States). Sep 1995. 19p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC04-91AL62350. Order
Number DE96000657. Source: OSTI; NTIS; INIS; GPO Dep.

The US Department of Energy (DOE) responses to com-
ments from both the US Nuclear Regulatory Commission
(NRC) and the state of Utah are provided in this document.
The Proposed Ground Water Protection Strategy for the
Uranium Mill Tailings Site at Green River, Utah, presents the
proposed (modified) ground water protection strategy for the
disposal cell at the Green River disposal site for compliance
with Subpart A of 40 CFR Part 192. Before the disposal cell
was constructed, site characterization was conducted at the
Green River Uranium Mill Tailings Remedial Action (UM-
TRA) Project site to determine an acceptable compliance
strategy. Results of the investigation are reported in detail in
the final remedial action plan (RAP) (DOE, 1991a). The
NRC and the state of Utah have accepted the final RAP.
The changes in this document relate only to a modification
of the compliance strategy for ground water protection.

447 (DOE/AL/62350-195) Baseline risk assessment
of ground water contamination at the Uranium Mill Tail-
ings Site near Naturita, Colorado. Jacobs Engineering
Group, Inc., Albuguerque, NM (United States). Aug 1995.
100p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96000440. Source: OSTI; NTIS; INIS; GPO Dep.

The Uranium Mill Tailings Remedial Action (UMTRA)
Project consists of the Surface Project (phase ), and the
Ground Water Project (phase ll). For the UMTRA Project
site located near Naturita, Colorado (the Naturita site),
phase | involves the removal of radioactively contaminated
soils and materials and their transportation to a disposal site
at Union Carbide Corporation’s Upper Burbank Repository at
Uravan, Colorado, about 13 road miles (mi} (21 kilometers
[km]) to the northwest. No uranium mill tailings are involved
because the tailings were removed from the Naturita site
and placed at Coke Oven, Colorado, during 1977 to 1979.
Phase |l of the project will evaluate the nature and extent of
ground water contamination resulting from uranium process-
ing and its effect on human health or the environment; and
will determine site-specific ground water compliance strate-
gies in accordance with the US Environmental Protection
Agency (EPA) ground water standards established for the
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UMTRA Project. Human health risks could occur from drink-
ing water pumped from a hypothetical well drilled in the
contaminated ground water area. Environmental risks may
result if plants or animals are exposed to contaminated
ground water, or surface water that has received contami-
nated ground water. Therefore, a risk assessment is
conducted for the Naturita site. This risk assessment report
is the first site-specific document prepared for the Ground
Water Project at the Naturita site. What follows is an evalua-
tion of current and possible future impacts to the public and
the environment from exposure to contaminated ground
water. The results of this evaluation and further site charac-
terization will be used to determine whether any action is

needed to protect human health or the environment.

448 (DOE/AL/62350-195-Rev.1) Baseline risk as-
sessment of ground water contamination at the
Uranium Mill Tailings Site near Naturita, Colorado. Revi-
sion 1. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Nov 1995. 200p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04-
91AL62350. Order Number DE96003077. Source: OSTI;
NTIS; INIS; GPO Dep.

The Uranium Mill Tailings Remedial Action (UMTRA)
Project consists of the Surface Project, and the Ground Wa-
ter Project. For the UMTRA Project site located near
Naturita, Colorado, phase | involves the removal of radioac-
tively contaminated soils and materials and their
transportation to a disposal site at Union Carbide Corpora-
tion’s Upper Burbank Repository at Uravan, Colorado. The
surface cleanup will reduce radon and other radiation emis-
sions from the former uranium processing site and prevent
further site-related contamination of ground water. Phase |l
of the project will evaluate the nature and extent of ground
water contamination resulting from uranium processing and
its effect on human health and the environment, and will de-
termine site-specific ground water compliance strategies in
accordance with the US Environmental Protection Agency
(EPA) ground water standards established for the UMTRA
Project. Human health risks could occur from drinking water
pumped from a hypothetical well drilled in the contaminated
ground water area. Environmental risks may result if plants
or animals are exposed to contaminated ground water or
surface water that has mixed with contaminated ground wa-
ter. Therefore, a risk assessment was conducted for the
Naturita site. This risk assessment report is the first site-
specific document prepared for the Ground Water Project at
the Naturita site. What follows is an evaluation of current
and possible future impacts to the public and the environ-
ment from exposure to contaminated ground water. The
results of this evaluation and further site characterization will
be used to determine whether any action is needed to pro-
tect human health or the environment.

449 (DOE/AL/62350-196) Work plan for monitor
well installation water and sediment sample collection
aquifer testing and topographic surveying at the River-
ton, Wyoming, UMTRA Project Site. Jacobs Engineering
Group, Inc., Albuguerque, NM (United States). Jun 1995.
30p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96000450. Source: OSTI; NTIS; INIS; GPO Dep.
Investigations conducted during preparation of the site ob-
servational work plan (SOWP) at the Uranium Mill Tailings
Remedial Action (UMTRA) Project site support a proposed
natural flushing ground water compliance strategy, with insti-
tutional controls. However, additional site-specific data are
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needed to reduce uncertainties in order to confirm the appli-
cability and feasibility of this proposed compliance strategy
option. This proposed strategy will be analyzed in the site-
specific environmental assessment. The purpose of this
work plan is to summarize the data collection objectives to
fill those data needs, describe the data collection activities
that will be undertaken to meet those objectives, and elabo-
rate on the data quality objectives which define the
procedures that will be followed to ensure that the quality of
these data meet UMTRA Project needs.

450 (DOE/AL/62350—-201) Site observational work
plan for the UMTRA Project site at Monument Valley,
Arizona. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Sep 1995. 400p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96002052. Source: OSTI;
NTIS; INIS; GPO Dep.

The site observational work plan (SOWP) for the Monu-
ment Valley, Arizona, US Department of Energy (DOE)
Uranium Mill Tailings Remedial Action (UMTRA) Project site
is one of the first site-specific documents developed to
achieve ground water compliance at the site. This SOWP
applies information about the Monument Valley site to a reg-
ulatory compliance framework that identifies strategies that
could be used to meet ground water compliance. The com-
pliance framework was developed in the UMTRA Ground
Water programmatic environmental impact statement (DOE,
1995). The DOE’s goal is to implement a cost-effective site
strategy that complies with the US Environmental Protection
Agency (EPA) ground water standards and protects human
health and the environment. The compliance strategy that
emerges in the final version of the SOWP will assess poten-
tial environmental impacts and provide stakeholder a forum
for review and comment. When the compliance strategy is
acceptable, it will be detailed in a remedial action plan that
will be subject to review by the state and/or tribe and con-
currence by the US Nuclear Regulatory Commission (NRC).
Information available for the preparation of this SOWP indi-
cates active remediation is the most likely compliance
strategy for the Monument Valley site. Additional data are
needed to determine the most effective remediation technol-

ogy.

451 (DOE/AL/62350-201(3/96)) Site observational
work plan for the UMTRA Project site at Monument Val-
ley, Arizona. Jacobs Engineering Group, Inc., Albuguerque,
NM (United States). Mar 1996. 597p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DE96009934. Source:
OSTI; NTIS; INIS; GPO Dep.

The site observational work plan (SOWP) for the Monu-
ment Valley, Arizona, US Department of Energy (DOE)
Uranium Mill Tailings Remedial Action(UMTRA) Project site
is one of the first site-specific documents developed to
achieve ground water compliance at the site. This SOWP
applies information about the Monument Valley site to a reg-
ulatory compliance framework that identifies strategies that
could be used to meet ground water compliance. The com-
pliance framework was developed in the UMTRA Ground
Water programmatic environmental impact statement (DOE,
1996). The DOE’s goal is to implement a cost-effective site
strategy that complies with the US Environmental Protection
Agency (EPA) ground water standards and protects human
health and the environment. The compliance strategy that
emerges in the final version of the SOWP will be evaluated
in the site-specific environmental assessment to determine
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potential environmental impacts and provide stakeholders a
forum for review and comment. When the compliance strat-
egy is acceptable, it will be detailed in a remedial action
plan that will be subject to review by the state and/or tribe
and concurrence by the US Nuclear Regulatory Commission
(NRC). Information for the preparation of this SOWP indi-
cates active remediation is the most likely compliance
strategy for the Monument Valley site. Additional data are
needed to determine the most effective remediation technol-

ogy.

452 (DOE/AL/62350-209) Baseline risk assessment
of ground water contamination at the Uranium Mill Tail-
ings Site near Maybell, Colorado. Jacobs Engineering
Group, Inc., Albuquerque, NM (United States). Sep 1995.
35p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96000449. Source: OSTI; NTIS; INIS; GPO Dep.

The US Department of Energy (DOE) Uranium Mill Tail-
ings Remedial Action (UMTRA) Project consists of the
Surface Project (Phase I) and the Ground Water Project
(Phase [l). Under the UMTRA Surface Project, tailings,
radioactive contaminated soil, building foundations, and ma-
terials associated with the former processing of uranium ore
at UMTRA sites are placed into disposal cells. The cells are
designed to reduce radon and other radiation emissions and
to prevent further contamination of ground water. One UM-
TRA Project site is near Maybell, Colorado. Surface cleanup
at this site is under way and is scheduled for completion in
1996. The tailings are being stabilized in-place at this site.
The disposal area has been withdrawn from public use by
the DOE and is referred to as the permanent withdrawal
area. The Ground Water Project evaluates the nature and
extent of ground water contamination resulting from past
uranium ore processing activities. The Ground Water Project
at this site is in its beginning stages. This report is a site-
specific document that will be used to evaluate current and
future potential impacts to the public and the environment
from exposure to contaminated ground water. The results of
this evaluation and further site characterization will deter-
mine whether any action is needed to protect human health
or the environment. Currently, no points of exposure (e.g. a
drinking water well); and no receptors of contaminated
ground water have been identified at the Maybell site.
Therefore, there are no current human health and ecological
risks associated with exposure to contaminated ground wa-
ter. Furthermore, if current site conditions and land- and
water-use patterns do not change, it is unlikely that contami-
nated ground water would reach people or the ecological
communities in the future.

453 (DOE/AL/62350—-209-Rev.1) Baseline risk as-
sessment of ground water contamination at the Uranium
Mill Tailings Site near Maybell, Colorado. Jacobs Engi-
neering Group, Inc., Albuquerque, NM (United States). Mar
1996. 54p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96006185. Source: OSTI; NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) Uranium Mill Tail-
ings Remedial Action (UMTRA) Project consists of the
Surface Project {(Phase 1) and the Ground Water Project
(Phase Il). Under the UMTRA Surface Project, tailings,
contaminated soil, building foundations, and materials asso-
ciated with the former processing of uranium ore at UMTRA
Project sites are placed into disposal cells. The cells are de-
signed to reduce radon and other radiation emissions and to
prevent further contamination of ground water. One UMTRA



Project site is near Maybell, Colorado. Suirface cleanup at
this site began in 1995 and is scheduled for completion in
1996. The tailings are being stabilized in place at this site.
The disposal area has been withdrawn from public use by
the DOE and is referred to as the permanent withdrawal
area. The Ground Water Project evaluates the nature and
extent of ground water contamination resulting from past
uranium ore processing activities. The Ground Water Project
at this site is in its beginning stages. This report is a site-
specific document that will be used to evaluate current and
future potential impacts to the public and the environment
from exposure to contaminated ground water. The results
presented in this document and other evaluations will deter-
mine whether any action is needed to protect human health
or the environment.

454 (DOE/AL/62350-213-Rev.2) Work plan for pre-
liminary investigation of organic constituents in ground
water at the New Rifle site, Rifle, Colorado. Revision 2.
Jacobs Engineering Group, Inc., Albuquerque, NM (United
States). Jan 1996. 60p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC04-91AL62350. Order
Number DE96004143. Source: OSTI; NTIS; INIS; GPO Dep.

A special study screening for Appendix 9 (40 CFR Part
264) analytes identified the New Rifle site as a target for ad-
ditional screening for organic constituents. Because of this
recommendation and the findings in a recent independent
technical review, the US Department of Energy (DOE) has
requested that the Technical Assistance Contractor (TAC)
perform a preliminary investigation of the potential presence
of organic compounds in the ground water at the New Rifle
Uranium Mill Tailings Remedial Action (UMTRA) Project site,
Rifle, Colorado. From 1958 to 1972, organic chemicals were
used in large quantities during ore processing at the New
Rifle site, and it is possible that some fraction was released
to the environment. Therefore, the primary objective of this
investigation is to determine whether organic chemicals
used at the milling facility are present in the ground water.
The purpose of this document is to describe the work that
will be performed and the procedures that will be followed
during installation of ground water well points at the New Ri-
fle site. The selection of analytes and the procedures for
collecting ground water samples for analysis of organic con-
stituents are also described.

455 (DOE/AL/62350-214) UMTRA project water

sampling and analysis plan, Tuba City, Arizona. Jacobs
Engineering Group, Inc., Albuquerque, NM (United States).
Feb 1996. 53p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-91AL62350. Order
Number DE96007515. Source: OSTI; NTIS; INIS; GPO Dep.

Planned, routine ground water sampling activities at the
U.S. Department of Energy (DOE) Uranium Mill Tailings Re-
medial Action (UMTRA) Project site in Tuba City, Arizona,
are described in the following sections of this water sam-
pling and analysis plan (WSAP). This plan identifies and
justifies the sampling locations, analytical parameters,
detection limits, and sampling frequency for the stations rou-
tinely monitored at the site. The ground water data are used
for site characterization and risk assessment. The regulatory
basis for routine ground water monitoring at UMTRA Project
sites is derived from the U.S. Environmental Protection
Agency (EPA) regulations in 40 CFR Part 192 (1994) and
the final EPA standards of 1995 (60 FR 2854). Sampling
procedures are guided by the UMTRA Project standard
operating procedures (SOP) (JEG, n.d.), and the most effec-
tive technical approach for the site.
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456 (DOE/AL/62350—215) Site observational work
plan for the UMTRA project site at Grand Junction, Col-
orado. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Jan 1996. 190p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04- .
91AL62350. Order Number DE96004142. Source: OSTI;
NTIS; INIS; GPO Dep.

This site observational work plan (SOWP) is one of the
first Uranium Mill Tailings Remedial Action (UMTRA) Ground
Water Project documents developed to select a compliance
strategy that meets the UMTRA ground water standards for
the Grand Junction site. This SOWP applies information
about the Grand Junction site to the compliance strategy se-
lection framework developed in the UMTRA Ground Water
Project draft programmatic environmental impact statement.
This risk-based, decision-making framework identifies the
decision logic for selecting compliance strategies that could
be used to meet the ground water standards. The US
Department of Energy (DOE) goal is to implement a cost-
effective site strategy that complies with the ground water
standards and protects human health and the environment.
Based on an evaluation of the site characterization and risk
assessment data available for the preparation of this SOWP,
DOE proposes that the most likely compliance strategy for
the Grand Junction site is no remediation with the applica-
tion of supplemental standards. This proposed strategy is
based on a conceptual site model that indicates site-related
contamination is confined to a limited-use aquifer as defined
in the ground water standards. The conceptual model
demonstrates that the uranium processing-related contami-
nation at the site has affected the unconfined alluvial
aquifer, but not the deeper confined aquifer.

457 (DOE/AL/62350-215(3/96)) Site observational
work plan for the UMTRA Project Site at Grand
Junction, Colorado. Jacobs Engineering Group, Inc., Albu-
querque, NM (United States). Mar 1996. 186p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DES6006187. Source:
OSTI; NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) has prepared this
initial site observational work plan (SOWP) for the Uranium
Mill Tailings Remedial Action (UMTRA) Project site in Grand
Junction, Colorado. This SOWP is one of the first UMTRA

Ground Water Project documents developed to select a
compliance strategy that meets the UMTRA ground water
standards (40 CFR Part 192, as amended by 60 FR 2854)
for the Grand Junction site. This SOWP applies information
about the Grand Junction site to the compliance strategy se-
lection framework developed in the UMTRA Ground Water
Project draft programmatic environmental impact statement
(PEIS). This risk-based, decision-making framework identi-
fies the decision logic for selecting compliance strategies
that could be used to meet the ground water standards. The
DOE goal is to use the observational method to implement a
cost-effective site strategy that complies with the ground
water standards and protects human health and the environ-
ment. Based on an evaluation of the site characterization
and risk assessment data available for the preparation of
this SOWP, DOE proposes that the most likely compliance
strategy for the Grand Junction site is no remediation based
on the application of supplemental standards. This proposed
strategy is based on a conceptual site model that indicates
site-related contamination is confined to a limited-use
aquifer as defined in the ground water standards.
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458 (DOE/AL/62350—219) Buffer zone monitoring
plan for the Dos Rios subdivision, Gunnison, Colorado.
Jacobs Engineering Group, Inc., Albuquerque, NM (United
States). Feb 1996. 17p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC04-91AL62350. Order
Number DE96007516. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents a plan for water quality monitoring at
the Dos Rios subdivision (Units 2, 3, and the Island Unit)
that is intended to satisfy the informational needs of resi-
dents who live southwest (downgradient) of the former
Gunnison processing site. Water quality monitoring activities
described in this report are designed to protect the public
from residual contamination that entered the ground water
as a result of previous uranium milling operations. Require-
ments presented in this monitoring plan are also included in
the water sampling and analysis plan (WSAP) for the Gunni-
son Uranium Mill Tailings Remedial Action (UMTRA) Project
site. The Gunnison WSAP is a site-specific document
prepared by the U.S. Department of Energy (DOE) that pro-
vides background, guidance, and justification for future
ground water sampling and analysis activities for the UM-
TRA Project Gunnison processing and disposal sites. The
WSAP will be updated annually, as additional water quality
data are collected and interpreted, to provide ongoing pro-
tection for public health and the environment.

459 (DOE/AL/62350-220) UMTRA Ground Water
Project management action process document. Jacobs
Engineering Group, Inc., Albuguerque, NM (United States).
Mar 1996. 93p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-91AL62350. Order
Number DE96006184. Source: OSTI; NTIS; INIS; GPO Dep.

A critical U.S. Department of Energy (DOE) mission is to
plan, implement, and complete DOE Environmental
Restoration (ER) programs at facilities that were operated
by or in support of the former Atomic Energy Commission
(AEC). These facilities include the 24 inactive processing
sites the Uranium Mill Tailings Radiation Control Act
(UMTRCA) (42 USC Section 7901 et seq.) identified as Title
| sites, which had operated from the late 1940s through the
1970s. In UMTRCA, Congress acknowledged the potentially
harmful health effects associated with uranium mill tailings
and directed the DOE to stabilize, dispose of, and control
the tailings in a safe and environmentally sound manner.
The UMTRA Surface Project deals with buildings, tailings,
and contaminated soils at the processing sites and any as-
sociated vicinity properties (VP). Surface remediation at the
processing sites will be completed in 1997 when the Natu-
rita, Colorado, site is scheduled to be finished. The UMTRA
Ground Water Project was authorized in an amendment to
the UMTRCA (42 USC Section 7922(a)), when Congress di-
rected DOE to comply with U.S. Environmental Protection
Agency (EPA) ground water standards. The UMTRA Ground
Water Project addresses any contamination derived from the
milling operation that is determined to be present at levels
above the EPA standards.

460 (DOE/AL/62350—-227) Position paper on the ap-
plicability of supplemental standards to the uppermost
aquifer at the Uranium Mill Tailings Vitro Processing
Site, Salt Lake City, Utah. Jacobs Engineering Group, Inc.,
Albuquerque, NM (United States). Mar 1996. 110p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-91AL62350. Order Number DES6006186.
Source: OSTI; NTIS; INIS; GPO Dep.

This report documents the results of the evaluation of the
potential applicability of supplemental standards to the
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uppermost aquifer underlying the Uranium Mill Tailings Re-
medial Action (UMTRA) Project, Vitro Processing Site, Salt
Lake City, Utah. There are two goals for this evaluation:
provide the landowner with information to make an early
qualitative decision on the possible use of the Vitro propenrty,
and evaluate the proposed application of supplemental stan-
dards as the ground water compliance strategy at the site.
Justification of supplemental standards is based on the con-
tention that the uppermost aquifer is of limited use due to
wide-spread ambient contamination not related to the previ-
ous site processing activities. In support of the above, this
report discusses the site conceptual model for the upper-
most aquifer and related hydrogeological systems and
establishes regional and local background water quality.
This information is used to determine the extent of site-
related and ambient contamination. A risk-based evaluation
of the contaminants’ effects on current and projected land
uses is also provided. Reports of regional and local studies
and U.S. Department of Energy (DOE) site investigations
provided the basis for the conceptual model and established
background ground water quality. In addition, a limited field
effort (4 through 28 March 1996) was conducted to supple-
ment existing data, particularly addressing the extent of
contamination in the northwestern portion of the Vitro site
and site background ground water quality. Results of the
field investigation were particularly useful in refining the con-
ceptual site model. This was important in light of the varied
ground water quality within the uppermost aquifer. Finally,
this report provides a critical evaluation, along with the re-
lated uncertainties, of the applicability of supplemental
standards to the uppermost aquifer at the Salt Lake City
Vitro processing site.

461 (DOE/AL/62350—229) Report of ground water
monitoring for expansion of the golf course, Salt Lake
City, Utah, Vitro Processing Site. Revision 0. Jacobs En-
gineering Group, Inc., Albuguerque, NM (United States). Mar
1996. 23p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DES6008001. Source: OSTI; NTIS; INIS; GPO Dep.

Ground water elevations of the shallow unconfined aquifer
have been monitored at the Uranium Mill Tailings Remedial
Action (UMTRA) Project, Vitro Processing site, Salt Lake
City, Utah, for the purposes of characterizing ground water
flow conditions and evaluating the effects of irrigation of the
golf driving range. Data collected, to date, show that the wa-
ter table reached its highest level for the year during March
and April 1995. From May through July 1995, the water ta-
ble elevations decreased in most monitor wells due to less
precipitation and higher evapotranspiration. Review and
evaluation of collected data suggest that irrigation of the golf
driving range will have negligible effects on water levels and
ground water flow patterns if rates of irrigation do not signifi-
cantly exceed future rates of evapotranspiration.

462 (DOE/AL/62350-050510-GRNO-Rev.2-
Ver.5) Ground water protection strategy for the Uranium
Mill Tailings Site at Green River, Utah. Final, Revision 2,
Version 5: Appendix E to the remedial action plan and
site design for stabilization of the inactive uranium mill
tailings site at Green River, Utah. Jacobs Engineering
Group, Inc., Albuquerque, NM (United States). Sep 1995.
200p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96000661. Source: OSTI; NTIS; INIS; GPO Dep.

The purpose of this appendix is to provide a ground water
protection strategy for the Uranium Mill Tailings Remedial



Action (UMTRA) Project disposal site at Green River, Utah.
Compliance with the US Environmental Protection Agency
(EPA) ground water protection standards will be achieved by
applying supplemental standards (40 CFR § 192.22(a); 60
FR 2854) based on the limited use ground water present in
the uppermost aquifer that is associated with widespread
natural ambient contamination (40 CFR § 192.11(e); 60 FR
2854). The strategy is based on new information, including
ground water quality data collected after remedial action
was completed, and on a revised assessment of disposal

cell design features, surface conditions, and site hydrogeol-
ogy. The strategy will result in compliance with Subparts A
and C of the EPA final ground water protection standards
(60 FR 2854). The document contains sufficient information
to support the proposed ground water protection strategy,
with monitor well information and ground water quality data
included as a supplement. Additional information is available
in the final remedial action plan (RAP) (DOE, 1991a), the fi-
nal completion report (DOE, 1991b), and the long-term
surveillance plan (LTSP) (DOE, 1994a).

463 (DOE/EA-1155) Environmental assessment of
ground water compliance activities at the Uranium Mill
Tailings Site, Spook, Wyoming. Revision 0. Jacobs Engi-
neering Group, Inc., Albuquerque, NM (United States). Mar
1996, 16p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE96008308. Source: OSTI; NTIS; GPO Dep.

This document is an environmental assessment of the
Spook, Wyoming, Uranium Mill Tailings Remedial Action
(UMTRA) Project site. It analyzes the impacts of the U.S.
Department of Energy (DOE) proposed action for ground
water compliance. The proposed action is to comply with the
U.S. Environmental Protection Agency (EPA) standards for
the UMTRA Project sites (40 CFR Part 192) by meeting
supplemental standards based on the limited use ground
water at the Spook site. This proposed action would not re-
quire site activities, including ground water monitoring,
characterization, or institutional controls. Ground water in
the uppermost aquifer was contaminated by uranium pro-
cessing activities at the Spook site, which is in Converse
County, approximately 48 miles (mi) (77 kilometers [km])
northeast of Casper, Wyoming. Constituents from the site in-
filtrated and migrated into the uppermost aquifer, forming a
plume that extends approximately 2500 feet (ft) (800 meters
[m]) downgradient from the site. The principal site-related
hazardous constituents in this plume are uranium, selenium,
and nitrate. Background ground water in the uppermost
aquifer at the site is considered limited use. it is neither a
current nor a potential source of drinking water because of
widespread, ambient contamination that cannot be cleaned
up using treatment methods reasonably employed in public
water supply systems (40 CFR § 192.11 (e)). Background
ground water quality also is poor due to first, naturally
occurring conditions (natural uranium mineralization associ-
ated with an alteration front), and second, the effects of
widespread human activity not related to uranium milling op-
erations (uranium exploration and mining activities). There
are no known exposure pathways to humans, animals, or
plants from the contaminated ground water in the uppermost
aquifer because it does not discharge to lower aquifers, to
the surface, or to surface water.

464 (DOE/EIS-0198) Draft programmatic environ-
mental impact statement for the Uranium Mill Tailings
Remedial Action Ground Water Project. Jacobs Engineer-
ing Group, Inc., Albuquerque, NM (United States). Apr 1995.
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251p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-91AL62350. Order Number
DE95011264. Source: OSTI; NTIS; INIS; GPO Dep.

The US Department of Energy (DOE) is responsible for
performing remedial action to bring surface and ground wa-
ter contaminant levels at 24 inactive uranium processing
sites into compliance with the US Environmental Protection
Agency (EPA) standards. DOE is accomplishing this through
the Uranium Mill Tailings Remedial Action (UMTRA) Surface
and Ground Water Projects. Remedial action will be con-

ducted with the concurrence of the US Nuclear Regulatory
Commission (NRC) and the full participation of affected
states and Indian tribes. Uranium processing activities at
most of 24 the inactive mill sites resulted in the contamina-
tion of ground water beneath and, in some cases,
downgradient of the sites. This contaminated ground water
often has elevated levels of constituents such as uranium
and nitrate. The purpose of the UMTRA Ground Water
Project is to eliminate, or reduce to acceptable levels, the
potential health and the environmental consequences of
milling activites by meeting the EPA standards in areas
where ground water has been contaminated. The first step
in the UMTRA Ground Water Project is the preparation of
this programmatic environmental impact statement (PEIS).
This document analyzes potential impacts of four program-
matic alternatives, including the proposed action. The
alternatives do not address site-specific ground water com-
pliance strategies. Rather, the PEIS is a planning document
that provides a framework for conducting the Ground Water
Project; assesses the potential programmatic impacts of
conducting the Ground Water Project; provides a method for
determining the site-specific ground water compliance
strategies; and provides data and information that can be
used to prepare site-specific environmental impacts analy-
ses more efficiently.

465 (DOE/EIS-0198-Vol.1) Preliminary final pro-
grammatic environmental impact statement for the
Uranium Mill Tailings Remedial Action Ground Water
Project. Volume 1. Jacobs Engineering Group, Inc., Albu-
querque, NM (United States). Jan 1996. 200p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC04-91AL62350. Order Number DE96005293. Source:
OSTI; NTIS; INIS; GPO Dep.

The first step in the UMTRA Ground Water Project is the
preparation of this programmatic environmental impact
statement (PEIS). This document analyzes the potential im-
pacts of four alternative systems for conducting the ground
water program. One of these systems is the proposed ac-
tion. These alternatives do not address site-specific ground
water compliance strategies, because the PEIS is a plan-
ning document only. It assesses the potential programmatic
impacts of conducting the Ground Water Project, provides a
method for determining the site-specific ground water com-
pliance strategies, and provides data and information that
can be used to prepare site-specific environmental impacts
analyses more efficiently. This PEIS presents muitiple
ground water compliance strategies, each with its own set of
potential impacts, that could be used to implement all the
alternatives presented in the PEIS except the no action al-
ternative. The no action alternative must be considered by
law. It consists of taking no action to meet EPA standards.
Implementing all PEIS alternatives (except no action) means
applying a ground water compliance strategy or a combina-
tion of strategies that would result in site-specific impacts.
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466 (DOE/EIS-0198-Vol.1(4/96)) Final programmatic
environmental impact statement for the Uranium Mill
Tailings Remedial Action Ground Water Project. Volume
1. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Apr 1996. 285p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96013507. Source: OSTI;
NTIS; INIS; GPO Dep.

The first step in the UMTRA Ground Water Project is the
preparation of this programmatic environmental impact
statement (PEIS). This document analyzes the potential im-
pacts of four alternatives for conducting the Ground Water
Project. One of these aiternatives is the proposed action.
These alternatives do not address site-specific ground water
compliance strategies because the PEIS is a planning docu-
ment only. It assesses the potential programmatic impacts
of conducting the Ground Water Project, provides a method
for determining the site-specific ground water compliance
strategies, and provides data and information that can be
used to prepare site-specific environmental impacts analy-
ses more efficiently. This PEIS differs substantially from a
site-specific environmental impact statement because muilti-
ple ground water compliance strategies, each with its own
set of potential impacts, could be used to implement all the
alternatives except the no action alternative. In a traditional
environmental impact statement, an impacts analysis leads
directly to the defined alternatives. The impacts analysis for
implementing alternatives in this PEIS first involves evaluat-
ing a ground water compliance strategy or strategies, the
use of which will result in site-specific impacts. This PEIS
impacts analysis assesses only the potential impacts of the
various ground water compliance strategies, then relates
them to the alternatives to provide a comparison of impacts.

467 (DOE/EIS-0198-Vol.2) Preliminary final pro-
grammatic environmental impact statement for the
Uranium Mill Tailings Remedial Action Ground Water
Project. Volume 2. Jacobs Engineering Group, Inc., Albu-
querque, NM (United States). Jan 1996. 400p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO04-91AL62350. Order Number DE96005294. Source:
OSTI; NTIS; INIS; GPO Dep.

Volume 2 of the programmatic environmental impact
statement (PIES) is a comment and response document; it
is the collection of the 577 comments received on the draft
PEIS. The US Department of Energy’s (DOE) response to
each comment is provided after each comment. If the com-
ment resulted in a change to the PEIS, the affected section
number of the PEIS is provided in the response. Comments
1 through 259 were received at public hearings. Comments
were recorded on flip charts and by notetakers. DOE repre-
sentatives were present to hear the comments and respond
to them. The DOE's written response is provided after each
comment. Comments 260 through 577 were received in writ-
ing at the hearings, and from various federal, tribal, and
state agencies and from individuals during the public com-
ment period. Copies of the written comments follow the
comments and responses.

468 (DOE/EIS-0198-Vol.2(4/96)) Final programmatic
environmental impact statement for the Uranium Mill
Tailings Remedial Action Ground Water Project. Volume
2. Jacobs Engineering Group, Inc., Albuquerque, NM
(United States). Apr 1996. 293p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC04-
91AL62350. Order Number DE96013508. Source: OSTI;
NTIS; INIS; GPO Dep.
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The first step in the UMTRA Ground Water Project is the
preparation of a programmatic environmental impact state-
ment. |t assesses the potential programmatic impacts of
conducting the Ground Water Project, provides a method for
determining the site-specific ground water compliance
strategies, and provides data and information that can be
used to prepare site-specific environmental impacts analy-
ses more efficiently. This volume of the programmatic
environmental impact statement (PEIS) is a comment and
response document. It is the collection of the comments re-
ceived on the draft PEIS.

469 (DOE/EM-0248) Contaminant plumes contain-
ment and remediation focus area. Technology summary.
USDOE Office of Environmental Restoration and Waste
Management, Washington, DC (United States). Office of
Technology Development. Jun 1995. 244p. Sponsored by
USDOE, Washington, DC (United States). Order Number
DE95016125. Source: OSTI; NTIS; INIS; GPQO Dep.

EM has established a new approach to managing envi-
ronmental technology research and development in critical
areas of interest to DOE. The Contaminant Plumes Contain-
ment and Remediation (Plumes) Focus Area is one of five
areas targeted to implement the new approach, actively in-
volving representatives from basic research, technology
implementation, and regulatory communities in setting ob-
jectives and evaluating results. This document presents an
overview of current EM activities within the Plumes Focus
Area to describe to the appropriate organizations the current
thrust of the program and developing input for its future di-
rection. The Plumes Focus Area is developing remediation
technologies that address environmental problems associ-
ated with certain priority contaminants found at DOE sites,
including radionuclides, heavy metals, and dense non-
aqueous phase liquids (DNAPLs). Technologies for cleaning
up contaminants of concern to both DOE and other federal
agencies, such as volatile organic compounds (VOCs), poly-
chlorinated biphenyls (PCBs), and other organics and
inorganic compounds, will be developed by leveraging
resources in cooperation with industry and interagency pro-
grams.

470 (DOE/EM-0268-96003563) ResonantSonic
drilling. Innovative technology summary report. Oak
Ridge National Lab., TN (United States); Colorado Center
for Environmental Management, Denver, CO (United
States). Apr 1995. 22p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract FG34-91RF00117. Order
Number DE96003563. Source: OSTI; NTIS; INIS; GPO Dep.

The technology of ResonantSonic drilling is described.
This technique has been demonstrated and deployed as an
innovative tool to access the subsurface for installation of
monitoring and/or remediation wells and for collection of
subsurface materials for environmental restoration applica-
tions. The technology uses no drilling fluids, is safe and can
be used to drill slant holes.

471 (DOE/EM-0269) In situ air stripping using hori-
zontal wells. Innovative technology summary report.
Stone and Webster Environmental Technology and Ser-
vices, Boston, MA (United States); Lawrence Livermore
National Lab., CA (United States). Apr 1995. 30p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract FG34-91RF00117. Order Number DE96003564.
Source: OSTI; NTIS; INIS; GPO Dep.

In-situ air stripping employs horizontal wells to inject or
sparge air into the ground water and vacuum extract VOC'S



from vadose zone soils. The horizontal wells provide better
access to the subsurface contamination, and the air sparg-
ing eliminates the need for surface ground water treatment
systems and treats the subsurface in-situ. A full-scale
demonstration was conducted at the Savannah River Plant
in an area polluted with trichloroethylene and tetra-
chloroethylene. Results are described.

472 (DOE/EM-0270) In situ bioremediation using
horizontal wells. Innovative technology summary report.
Oak Ridge National Lab., TN (United States). Apr 1995.
30p. Sponsored by USDOE, Washington, DC (United
States). Order Number DE96003565. Source: OSTI; NTIS;
INIS; GPO Dep.

In Situ Bioremediation (ISB) is the term used in this report
for Gaseous Nutrient injection for In Situ Bioremediation.
This process (ISB) involves injection of air and nutrients
{sparging and biostimulation) into the ground water and vac-
uum extraction to remove Volatile Organic Compounds
(VOCs) from the vadose zone concomitant with biodegrada-
tion of the VOCs. This process is effective for remediation of
soils and ground water contaminated with VOCs both above
and below the water table. A full-scale demonstration of ISB
was conducted as part of the Savannah River Integrated
Demonstration: VOCs in Soils and Ground Water at Nonarid
Sites. This demonstration was performed at the Savannah
River Site from February 1992 to April 1993.

473 (DOE/EM-0271) Dynamic underground strip-
ping. Innovative technology summary report. Stone and
Webster Environmental Technology and Services, Boston,
MA (United States); Lawrence Livermore National Lab., CA
(United States). Apr 1995. 30p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FG34-
91RF00117. Order Number DE96003566. Source: OSTI;
NTIS; INIS; GPO Dep.

Dynamic Underground Stripping (DUS) is a combination
of technologies targeted to remediate soil and ground water
contaminated with organic compounds. DUS is effective
both above and below the water table and is especially well
suited for sites with interbedded sand and clay layers. The
main technologies comprising DUS are steam injection at
the periphery of a contaminated area to heat permeable
subsurface areas, vaporize volatile compounds bound to the
soil, and drive contaminants to centrally located vacuum
extraction wells; electrical heating of less permeable sedi-
ments to vaporize contaminants and drive them into the
steam zone; and underground imaging such as Electrical
Resistance Tomography to delineate heated areas to ensure
total cleanup and process control. A full-scale demonstration
was conducted on a gasoline spill site at Lawrence Liver-
more National Laboratory in Livermore, California from
November 1992 through December 1993.

474 (DOE/EM-0272) Six phase soil heating. Inno-
vative technology summary report. Stone and Webster
Environmental Technology and Services, Boston, MA
(United States); Lawrence Livermore National Lab., CA
(United States). Apr 1995. 25p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract FG34-
91RF00117. Order Number DE96003567. Source: OSTI;
NTIS; INIS; GPO Dep.

Six Phase Soil Heating (SPSH) was developed to remedi-
ate soils contaminated with volatile and semi-volatile organic
compounds. SPSH is designed to enhance the removal of
contaminates from the subsurface during soil vapor extrac-
tion. The innovation combines an emerging technology,
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six-phase electric heating, with a baseline technology, soil
vapor extraction, to produce a more efficient in situ
remediation systems for difficult soil and/or contaminate ap-
plications. This document describes the technology and
reports on field demonstrations conducted at Savannah
River and the Hanford Reservation.

475 (DOE/EM-0273) Frozen soil barrier technology.

Innovative technology summary report. Oak Ridge Na-
tional Lab., TN (United States). Apr 1995. 20p. Sponsored
by USDOE, Washington, DC (United States). Order Number
DE96003568. Source: OSTI; NTIS; INIS; GPO Dep.

The technology of using refrigeration to freeze soils has
been employed in large-scale engineering projects for a
number of years. This technology bonds soils to give load-
bearing strength during construction; to seal tunnels, mine
shafts, and other subsurface structures against flooding
from groundwater; and to stabilize soils during excavation.
Examples of modern applications include several large sub-
way, highway, and water supply tunnels. Ground freezing to
form subsurface frozen soil barriers is an innovative technol-
ogy designed to contain hazardous and radioactive
contaminants in soils and groundwater. Frozen soil barriers
that provide complete containment (“V”configuration) are
formed by drilling and installing refrigerant piping (on 8-t
centers) horizontally at approximately 45° angles for sides
and vertically for ends and then recirculating an environ-
mentally safe refrigerant solution through the piping to
freeze the soil porewater. Freeze plants are used to keep
the containment structure at subfreezing temperatures. A
full-scale containment structure was demonstrated from May
12 to October 10, 1994, at a nonhazardous site on SEG
property on Gallaher Road, Oak Ridge, Tennessee.

476 (DOE/EM-0278) The Western Environmental
Technology Office (WETO), Butte, Montana. Technology
summary. USDOE Assistant Secretary for Environmental
Management, Washington, DC (United States). Office of the
Deputy Assistant Secretary for Technology Development.
Mar 1996. 61p. Sponsored by USDOE, Washington, DC
(United States). Order Number DE96007145. Source: OST],
NTIS; INIS; GPO Dep.

The Western Environmental Technology Office (WETO) is
a multi-purpose engineering test facility located in Butte,
Montana, and is managed by MSE, Inc. WETO seeks to
contribute to environmental research by emphasizing pro-
jects to develop heavy metals removal and recovery
processes, thermal vitrification systems, and waste
minimization/pollution prevention technologies. WETO’s en-
vironmental technology research and testing activities focus
on the recovery of usable resources from waste. In one of
WETOQ'’s areas of focus, groundwater contamination, water
from the Berkeley Pit, located near the WETO site, is being
used in demonstrations directed toward the recovery of
potable water and metal from the heavy metal-bearing wa-
ter. The Berkeley Pit is part of an inactive copper mine near
Butte that was once part of the nation’s largest open-pit min-
ing operation. The Pit contains approximately 25 billion
gallons of Berkeley Pit groundwater and surface water con-
taining many dissolved minerals. As part of DOE/OST’s
Resource Recovery Project (RRP), technologies are being
demonstrated to not only clean the contaminated water but
to recover metal values such as copper, zinc, and iron with
an estimated gross value of more than $100 million. When
recovered, the Berkeley Pit waters could benefit the entire
Butte valley with new water resources for fisheries, irriga-
tion, municipal, and industrial use. At WETO, the emphasis
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is on environmental technology development and commer-
cialization activities, which will focus on mine cleanup, waste
treatment, resource recovery, and water resource manage-
ment.

477 (DOE/EM-0296) Subsurface contaminants fo-
cus area. USDOE Office of Science and Technology,
Washington, DC (United States). Office of Program Analy-
sis. Aug 1996. 296p. Sponsored by USDOE, Washington,
DC (United States). Order Number DE9S6013524. Source:
OSTI NTIS; INIS; GPO Dep.

The US Department of Enregy (DOE) Subsurface Con-
taminants Focus Area is developing technologies to address
environmental problems associated with hazardous and ra-
dioactive contaminants in soil and groundwater that exist
throughout the DOE complex, including radionuclides, heavy
metals; and dense non-aqueous phase liquids (DNAPLs).
More than 5,700 known DOE groundwater plumes have
contaminated over 600 billion gallons of water and 200 mil-
lion cubic meters of soil. Migration of these plumes
threatens local and regional water sources, and in some
cases has already adversely impacted off-site rsources. In
addition, the Subsurface Contaminants Focus Area is re-
sponsible for supplying technologies for the remediation of
numerous landfills at DOE facilities. These landfills are esti-
mated to contain over 3 million cubic meters of radioactive
and hazardous buried Technology developed within this
specialty area will provide efective methods to contain con-
taminant plumes and new or alternative technologies for
development of in situ technologies to minimize waste dis-
posal costs and potential worker exposure by treating
plumes in place. While addressing contaminant plumes em-
anating from DOE landfills, the Subsurface Contaminants
Focus Area is also working to develop new or alternative
technologies for the in situ stabilization, and nonintrusive
characterization of these disposal sites.

478 (DOE/EW/53023-T12) Hazardous materials in
aquatic environments of the Mississippi River Basin.
Quarterly progress report, July 1, 1995-September 30,
1995. Tulane Univ., New Orleans, LA (United States).
[1995]. 60p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract FG01-93EW53023. Order
Number DES6002884. Source: OSTI; NTIS; GPO Dep.

This report is the quarterly progress report for July through
September 1995 for work done by Tulane and Xavier Univer-
sities under DOE contract humber DE-FG01-93-EW53023.
Accomplishments for various tasks including administrative
activities, collaborative cluster projects, education projects,
initiation projects, coordinated instrumentation facility, and
an investigators’ retreat are detailed in the report.

479 (DOE/ID/13042—49) Estimation of hydraulic
properties and development of a layered conceptual
model for the Snake River plain aquifer at the ldaho Na-
tional Engineering Laboratory, Idaho. Frederick, D.B,;
Johnson, G.S. Idaho Univ., Moscow, ID (United States). Wa-
ter Resources Research Inst. Feb 1996. 109p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
FG07-911D13042. Order Number DE96011926. Source:
OSTI; NTIS; INIS; GPO Dep.

The Idaho INEL Oversight Program, in association with
the University of Idaho, ldaho Geological Survey, Boise
State University, and Idaho State University, developed a
research program to determine the hydraulic properties of
the Snake River Plain aquifer and characterize the vertical
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distribution of contaminants. A straddle-packer was de-
ployed in four observation wells near the Idaho Chemical
Processing Plant at the Idaho National Engineering Labora-
tory. Pressure transducers mounted in the straddle-packer
assembly were used to monitor the response of the Snake
River Plain aquifer to pumping at the ICPP production wells,
located 2600 to 4200 feet from the observation wells. The
time-drawdown data from these tests were used to evaluate
various conceptual models of the aquifer. Aquifer properties
were estimated by matching time-drawdown data to type
curves for partially penetrating wells in an unconfined
aquifer. This approach assumes a homogeneous and
isotropic aquifer. The hydraulic properties of the aquifer ob-
tained from the type curve analyses were: (1) Storativity = 3
x 1078, (2) Specific Yield = 0.01, (3) Transmissivity = 740
f2/min, (4) Anisotropy (Kv:Kh)= 1:360.

480 (DOE/ID/13042-50) Characterizing aquifer hy-
drogeology and anthropogenic chemical influences on
groundwater near the ldaho Chemical Processing Plant,
Idaho National Engineering Laboratory, idaho. Fromm,
J.M. Idaho State Univ., Pocatello, ID (United States). 1995.
322p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract FG07-911D13042. Order Number
DE96011925. Source: OSTI; NTIS; INIS: GPO Dep.

A conceptual model of the Eastern Snake River Plain
aquifer in the vicinity of monitoring well USGS-44, downgra-
dient of the Idaho Chemical Processing Plant (ICPP) on the
ldaho National Engineering Laboratory (INEL), was devel-
oped by synthesis and comparison of previous work (40
years) and new investigations into local natural hydrogeo-
logical conditions and anthropogenic influences. Quantitative
tests of the model, and other recommendations are sug-
gested. The ICPP recovered fissionable uranium from spent
nuclear fuel rods and disposed of waste fluids by release to
the regional aquifer and lithosphere. Environmental impacts
were assessed by a monitoring well network. The concep-
tual model identifies multiple, highly variable, interacting,
and transient components, including INEL facilities multiple
operations and liqguid waste handling, systems; the
anisotropic, in homogeneous aquifer; the network of moni-
toring and production wells, and the intermittent flow of the
Big Lost River. Pre anthropogenic natural conditions and
early records of anthropogenic activities were sparsely or
unreliably documented making reconstruction of natural con-
ditions or early hydrologic impacts impossible or very broad
characterizations.

481 (DOE/ID-22128) Thickness of surficial sedi-
ment at and near the ldaho National Engineering
Laboratory, Idaho. Anderson, S.R.; Liszewski, M.J.; Acker-
man, D.J. Geological Survey, Idaho Falls, ID (United
States). Jun 1996. 22p. Sponsored by USDOE, Washington,
DC (United States);Department of the Interior, Washington,
DC (United States). Order Number DE96014158. Source:
OSTI; NTIS; INIS; US Geological Survey, Earth Science In-
formation Center, Open-File Reports Section, Box 25286,
MS 517, Denver Federal Center, Denver, CO 80225 (United
States); GPO Dep.

Thickness of surficial sediment was determined from
natural-gamma logs in 333 wells at and near the Idaho Na-
tional Engineering Laboratory in eastern idaho to provide
reconnaissance data for future site-characterization studies.
Surficial sediment, which is defined as the unconsolidated
clay, silt, sand, and gravel that overlie the uppermost basalt
flow at each well, ranges in thickness from O feet in seven
wells drilled through basait outcrops east of the ldaho



Chemical Processing Plant to 313 feet in well Site 14 south-
east of the Big Lost River sinks. Surficial sediment includes
alluvial, lacustrine, eolian, and colluvial deposits that gener-

ally accumulated during the past 200 thousand years.
Additional thickness data, not included in this report, are
available from numerous auger holes and foundation bor-
ings at and near most facilities.

482 (DOE/MC/29111-96/CO570) Surfactant-
enhanced aquifer remediation at the Portsmouth
Gaseous Diffusion Plant. Jackson, R.E.; Londergan, J.T.;
Pickens, J. INTERA, Inc., Austin, TX (United States). 1995.
8p. Sponsored by USDOE, Washington, DC {United States).
DOE Contract AC21-92MC29111. (CONF-9510108-38: En-
vironmental technology development through industry
partnership, Morgantown, WV (United States), 3-6 Oct
1995). Order Number DE96003695. Source: OSTI; NTIS;
INIS; GPO Dep.

Many DOE facilities are situated in areas of sand and
gravel which have become polluted with dense, non-
aqueous phase liquids or DNAPLs, such as chlorinated
solvents, from the various industrial operations at these fa-
cilities. The presence of such DNAPLs in sand and gravel
aquifers is now recognized as the principal factor in the fail-
ure of standard ground-water remediation methods, i.e.,
“pump-and-treat” operations, to decontaminate such sys-
tems. The principal objective of this study is to demonstrate
that multi-component DNAPLs can be readily solubilized in
sand and gravel aquifers by dilute surfactant solutions.

483 (DOE/MC/29114-5174) SoilSaw™ demonstra-
tion. Final report, September 1992-January 1995.
Saugier, K.; Isaac, R.E. Halliburton NUS, Houston, TX
(United States). Feb 1996. 102p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC21-
92MC29114. Order Number DE96004443. Source: OSTI;
NTIS; INIS; GPO Dep.

The US Department of Energy (DOE) has identified leak-
ing underground storage tanks and buried mixed waste at
numerous sites within the DOE complex. Preventing these
wastes from entering the environment is a challenging task.
One method of preventing waste migration is to isolate the
contaminants using subsurface containment barriers. Isola-
tion and containment can be accomplished by both in situ
and ex situ methods. This report describes a novel in situ
construction method of forming vertical containment barriers
(slurry walls) using the SoilSaw™ Barrier System. The
SoilSaw™ Barrier System is shown to be a feasible process
for constructing subsurface vertical containment barriers to
depths of fifty feet. The process is most efficient in sandy
soil (including free flowing sand) with barrier construction
rates of over 130 square feet per minute. Productivity dimin-
ishes to approximately 80 square feet per minute as soils
become harder and more cohesive. The present hardware
is designed to form a barrier of approximately 12 inch in
width. Additional barrier widths can be constructed with this
technology by application of wider jet heads. The require-
ment for a varied arrangement of barrier widths is an
increase in hydraulic horse power and additional jet heads.

484 (DOE/MC/29117-5061) Stabilization and reuse
of heavy metal contaminated soils by means of quick-
lime sulfate salt treatment. Final report, September
1992-February 1995. Dermatas, D. Stevens Inst. of Tech.,
Hoboken, NJ (United States). Center for Environmental En-
gineering. Aug 1995. 218p. Sponsored by USDOE,
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Washington, DC (United States). DOE Contract AC21-
92MC29117. Order Number DE96000601. Source: OSTI;
NTIS; INIS; GPO Dep.

Capillary and hydraulic flows of water in porous media
contaminated by heavy metal species often result in severe
aquifer contamination. in the present study a chemical ad-
mixture stabilization approach is proposed, where heavy
metal stabilization/immobilization is achieved by means of
quicklime-based treatment. Both in-situ treatment by injec-
tion and on-site stabilization by excavation, mixing, and
compaction will be investigated. In addition, the potential to
reuse the resulting stabilized material as readily available
construction material will also be investigated. The heavy
metals under study include: arsenic, chromium, lead, and
mercury. The proposed technical approach consists of three
separate phases. During phase A, both artificial and natu-
rally occurring contaminated soil mixes were treated, and
then tested for stress-strain properties, leachability, micro-
morphology, mineralogical composition, permeability, setting
time, and durability. In such a way, the effectiveness of the
proposed remediation technology was verified, the treatment
approach was optimized, and the underlying mechanisms
responsible for stabilization were established. During phase
B, the proposed technology will be tested for two DOE-site
subscale systems, involving naturally occurring contami-
nated soil, using the same testing methodology as the one
outlined for phase A. Provided that the proposed technology
is proven effective for the subscale systems, a field applica-
tion will be demonstrated. Again process quality monitoring
will be performed by testing undisturbed samples collected
from the treated sites, in the same fashion as for the previ-
ous phases. Following completion of the proposed study, a
set of comprehensive guidelines for field applications will be
developed. 42 refs., 196 figs., 26 tabs.

485 (DOE/MC/29121-5126) Remote mining for in-
situ waste containment. Final report. Martinelli, D. (and

others); Banta, L.; Peng, S. West Virginia Univ. Research
Corp., Morgantown, WV (United States). Oct 1995.
195p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC21-92MC29121. Order Number
DE96000646. Source: OSTI; NTIS; INIS; GPO Dep.

This document presents the findings of a study conducted
at West Virginia University to determine the feasibility of us-
ing a combination of longwall mining and standard landfill
lining technologies to mitigate contamination of groundwater
supplies by leachates from hazardous waste sites.

486 (DOE/MC/30360-96/C0O614) Laboratory “proof
of principle” investigation for the acoustically enhanced
remediation technology. lovenitti, J.L. (and others);
Spencer, JW.; Hill, D.G. Weiss Associates, Emeryville, CA
(United States). 1995. 10p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AR21-
94MC30360. (CONF-9510108—4: Environmental technology
development through industry partnership, Morgantown, WV
(United States), 3-5 Oct 1995). Order Number DE96003453.
Source: OSTI; NTIS; INIS; GPO Dep.

This document describes a three phase program of Weiss
Associates which investigates the systematics of using
acoustic excitation fields (AEFs) to enhance the in-situ re-
mediation of contaminated soil and ground water under both
saturated and unsaturated conditions. The focus in this par-
ticular paper is a laboratory proof of principle investigation.
The field deployment and engineering viability of acousti-
cally enhanced remediation technology is also examined.
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487 (DOE/MC/31177-96/C0623) Field portable de-
tection of VOCs using a SAW/GC system. Staples, E.J.
Aero Power Systems, Inc., Berkeley, CA (United States).
1995. 4p. Sponsored by USDOE, Washington, DC
{United States). DOE Contract AR21-94MC31177. (CONF-
9510108-47: Environmental technology development
through industry partnership, Morgantown, WV (United
States), 3-5 Oct 1995). Order Number DE96004624.
Source: OSTI; NTIS; GPO Dep.

This paper describes research on a fast gas chromatogra-
phy (GC) vapor analysis system which uses a new type of
surface acoustic wave (SAW) detector technology to charac-
terize organic compounds in soils and groundwater. Field
testing of GC/SAW was performed at the Savannah River
plant.

488 (DOE/MC/31178-96/C0O612) Steerable/distance
enhanced penetrometer delivery system. Amini, A;
Shenhar, J.; Lum, K.D. UTD, Inc., Newington, VA (United
States). 1995. 17p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AR21-94MC31178. (CONF-
9510108-34: Environmental technology development
through industry partnership, Morgantown, WV (United
States), 3-5 Oct 1995). Order Number DE96003684.
Source: OSTI; NTIS; INIS; GPO Dep.

The first steps toward contaminant plume contaminant
and remediation are detection and mapping of the plume.
Penetrometers can be used to map the plume efficiently and
also provide the means for in-situ sampling and remediation.
In traditional penetrometer applications, the instrumentation
package located at the tip measures soil resistance. How-
ever, for environmental monitoring purposes, an array of
environmental sensors is packed inside the penetrometer
rods for in-situ sampling and analysis, or for collection of
laboratory samples. At present, penetrometer applications
are limited primarily to vertical pushes and because of their
heavy weight, the use of penetrometer trucks over shallow
buried storage tanks is restricted. To close the technology
gap in the use of penetrometers for environmental pur-
poses, UTD took the initiative by developing a new position
location device referred to as POLO (short for POsition LO-
cator), which provides real-time position location without
blocking downhole access for environmental sensors. The
next step taken was the initiation of work to make penetrom-
eters steerable and capable of greater penetration
capabilities. The product of this work will be a relatively
lightweight vibratory steerable penetrometer that can
provide greater penetration capability than traditional pen-
etrometers of the same weight, permitting applications over
shallow buried storage tanks.

489 (DOE/MC/31185-96/C0O619) Development of
the integrated in situ Lasagna process. Ho, S. (and oth-
ers); Athmer, C.; Sheridan, P. Monsanto Co., St. Louis,
MO (United States). 1995. 18p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract

AR21-94MC31185. (CONF-9510108-37:  Environmental
technology development through industry partnership, Mor-
gantown, WV (United States), 3-5 Oct 1995). Order Number
DE96003638. Source: OSTI; NTIS; INIS; GPO Dep.
Contamination in deep, low permeability soils poses a sig-
nificant technical challenge to in-situ remediation efforts.
Poor accessibility to the contaminants and difficuity in uni-
form delivery of treatment reagents have rendered existing
in-situ methods such as bioremediation, vapor extraction,
and pump and treat rather ineffective when applied to low
permeability soils present at many contaminated sites.
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490 (DOE/MC/32108-96/C0616) Surfactant-
modified zeolites as permeable barriers to organic and
inorganic groundwater contaminants. Bowman, R.S;
Sullivan, E.J. New Mexico Inst. of Mining and Technology,
Socorro, NM (United States). 1995. 6p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AR21-95MC32108. (CONF-9510108-16:  Environmental
technology development through industry partnership, Mor-
gantown, WV (United States), 3-5 Oct 1995). Order Number
DES96003466. Source: OSTI; NTIS; INIS; GPO Dep.

We have shown in laboratory experiments that natural ze-
olites treated with hexadecyltrimethylammonium (HDTMA)
are effective sorbents for nonpolar organics, inorganic
cations, and inorganic anions. Due to their low cost
(~$0.75/kg) and granular nature, HDTMA-zeolites appear
ideal candidates for reactive, permeable subsurface barri-
ers. The HDTMA-zeolites are stable over a wide range of
pH (3-13), ionic strength (1 M Cs* or Ca®*), and in organic
solvents. Surfactant-modified zeolites sorb nonpolar organ-
ics (benzene, toluene, xylene, chlorinated aliphatics) via a
partitioning mechanism, inorganic cations (Pb 2*) via ion ex-
change and surface complexation, and inorganic anions
(CrO42—, Se04%~,804%7) via surface precipitation.

491 (DOE/MC/32114-96/C0O625) Development of
HUMASORB™, a lignite derived humic acid for removal
of metals and organic contaminants from groundwater.
Sanjay, H.G.; Srivastava, K.C.; Walia, D.S. ARCTECH, Inc.,
Chantilly, VA (United States). 1995. 14p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AR21-95MC32114. (CONF-9510108-40:  Environmental
technology development through industry partnership, Mor-
gantown, WV (United States), 3-5 Oct 1995). Order Number
DE96003741. Source: OSTI; NTIS; INIS; GPO Dep.

Heavy metal and organic contamination of surface and
groundwater systems is a major environmental concern. The
contamination is primarily due to improperly disposed indus-
trial wastes. The presence of toxic heavy metal ions, volatile
organic compounds (VOCs) and pesticides in water is of
great concern and could affect the safety of drinking water.
Decontamination of surface and groundwater can be
achieved using a broad spectrum of treatment options such
as precipitation, ion-exchange, microbial digestion, mem-
brane separation, activated carbon adsorption, etc. The
state of the art technologies for treatment of contaminated
water however, can in one pass remediate only one class of
contaminants, i.e., either VOCs (activated carbon) or heavy
metals (ion exchange). This would require the use of at a
minimum, two different stepwise processes to remediate a
site. The groundwater contamination at different Department
of Energy (DOE) sites (e.g., Hanford) is due to the presence
of both VOCs and heavy metals. The two-step approach in-
creases the cost of remediation. To overcome the sequential
treatment of contaminated streams to remove both organics
and metals, a novel material having properties to remove
both classes of contaminants in one step is being developed

as part of this project.

492 (DOE/NV/11040-T1) Summary of hydrogeo-
logic controls on ground-water flow at the Nevada Test
Site, Nye County, Nevada. Laczniak, R.J.; Cole, J.C,
Sawyer, D.A.; Trudeau, D.A. Geological Survey, Carson
City, NV (United States). 1996. 128p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
Al08-91NV11040. Order Number DE96012361. Source:
OSTI; NTIS; INIS; GPO Dep.
Includes maps.



The underground testing of nuclear devices has gener-
ated substantial volumes of radioactive and other chemical
contaminants below ground at the Nevada Test Site (NTS).
Many of the more radioactive contaminants are highly toxic
and are known to persist in the environment for thousands
of years. In response to concerns about potential health
hazards, the US Department of Energy, under its Environ-
mental Restoration Program, has made NTS the subject of
a long-term investigation. Efforts will assess whether
byproducts of underground testing pose a potential hazard
to the health and safety of the public and, if necessary, will
evaluate and implement steps to remediate any of the iden-
tified dangers. Ground-water flow is the primary mechanism
by which contaminants can be transported significant dis-
tances away from the initial point of injection. Flow paths
between contaminant sources and potential receptors are
separated by remote areas that span tens of miles. The di-
versity and structural complexity of the rocks along these
flow paths complicates the hydrology of the region. Although
the hydrology has been studied in some detail, much still re-
mains uncertain about flow rates and directions through the
fractured-rock aquifers that transmit water great distances
across this arid region. Unique to the hydrology of NTS are
the effects of underground testing, which severely alter local
rock characteristics and affect hydrologic conditions through-
out the region. This report summarizes what is known and
inferred about ground-water flow throughout the NTS region.
The report identifies and updates what is known about some
of the major controls on ground-water flow, highlights some
of the uncertainties in the current understanding, and
prioritizes some of the technical needs as related to the En-
vironmental Restoration Program. 113 refs.

493 (DOE/OR~-01-1393/V3&D2) Remedial investiga-
tion/feasibility study of the Clinch River/Poplar Creek
Operable Unit. Volume 3. Risk assessment information.
Appendixes E, F. Oak Ridge National Lab., TN (United
States). Mar 1996. 755p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC05-960R22464.
(ORNL/ER-315/V3&D2). Order Number DES6013719.
Source: OSTI; NTIS; INIS; GPO Dep.

This report presents the findings of an investigation into
contamination of the Clinch River and Poplar Creek near the
U.S. Department of Energy’s (DOE’s) Oak Ridge Reserva-
tion (ORR) in eastern Tennessee. For more than 50 years,
various hazardous and radioactive substances have been
released to the environment as a result of operations and
waste management activities at the ORR. In 1989, the ORR
was placed on the National Priorities List (NPL), established
and maintained under the federal Comprehensive Environ-
mental Response, Compensation, and Liability Act of 1980
(CERCLA). Under CERCLA, NPL sites must be investigated
to determine the nature and extent of contamination at the
site, assess the risk to human health and the environment
posed by the site, and, if necessary, identify- feasible reme-
dial alternatives that could be used to clean the site and
reduce risk. To facilitate the overall environmental restora-
tion effort at the ORR, CERCLA activities are being
implemented individually as distinct operable units (OUs).
This document is Volume 3 of the combined Remedial In-
vestigation and Feasibility Study Report for the Clinch River/
Poplar Creek OU.

494 (DOE/OR-2006) Aqueous-stream uranium-
removal technology cost/benefit and market analysis.
Kapline Enterprises, Inc., Knoxville, TN (United States). Mar
1994,  247p. Sponsored by USDOE, Washington, DC
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(United States). Order Number DE95016400. Source: OST};
NTIS; INIS; GPO Dep.

The primary purpose of this report is to present informa-
tion that was gathered by Kapline Enterprises, Inc. (KEI) in
order to help the Department of Energy (DOE) determine
the merit of continued biosorption research funding.

However, in the event that funding is continued, it is also in-
tended to help the researchers in their efforts to develop a
better uranium-removal process. This report (1) provides a
comparison of DOE sites that may utilize aqueous-stream,
uranium-removal biosorption technology, (2) presents a
comparison of the biosorption and ion exchange processes,
and (3) establishes performance criteria by which the project
can be measured. It also attempts to provide focus for
biosorbent ground-water-remediation research and to ask
questions that need to be answered. This report is primarily
a study of the US market for technologies that remove
uranium from aqueous streams, but it also addresses the in-
ternational market-particularly for Germany. Because KEl's
access to international market information is extremely lim-
ited, the material presented in this report represents a best
effort to obtain this data. Although uranium-contaminated
aqueous streams are a problem in other countries as well,
the scope of this report is primarily limited to the US and
Germany for two reasons: (1) Germany is the country of the
biosorbent-CRADA partner and (2) time constraints.

495 (DOE/OR-2035) Demonstration test and eval-
uation of ultraviolet/ultraviolet catalyzed peroxide
oxidation for groundwater remediation at Oak Ridge K-
25 Site. Oak Ridge National Lab., TN (United States);
Schafer (W.J.) Associates, Inc., Chelmsford, MA (United
States); Vulcan Peroxidation Systems, Inc., Tucson, AZ
(United States). [1994]. 249p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
930R22000. Order Number DE95016634. Source: OSTI;
NTIS; GPO Dep.

In the Ultraviolet/Ultraviolet Catalyzed Groundwater Re-
mediation program, W.J. Schafer Associates, Inc. (WJSA)
demonstrated, tested and evaluated a new ultraviolet (UV)
lamp integrated with an existing commercial technology em-
ploying UV catalyzed peroxide oxidation to destroy organics
in groundwater at an Oak Ridge K-25 site. The existing
commercial technology is the perox-pure™ process of Per-
oxidation Systems Incorporated (PSI) that employs standard
UV lamp technology to catalyze H,O. into OH radicals,
which attack many organic molecules. In comparison to
classical technologies for remediation of groundwater con-
taminated with organics, the perox-pure™ process not only is
cost effective but also reduces contaminants to harmless by-
products instead of transferring the contaminants from one
medium to another (such as in activated carbon or air strip-
ping). Although the perox-pure™ process is cost effective
against many organics, it is not effective for some organic
contaminants of interest to DOE such as TCA, which has
the highest concentration of the organics at the K-25 test
site. Contaminants such as TCA are treated more readily by
direct photolysis using short wavelength UV light. WJSA has
been developing a unique UV lamp which is very efficient in
the short UV wavelength region. Consequently, combining
this UV lamp with the perox-pure™ process results in a
means for treating essentially all organic contaminants. In
the program reported here, the new UV lamp lifetime was
improved and the lamp integrated into a PSI demonstration
trailer. Even though this UV lamp operated at less than opti-
mum power and UV efficiency, the destruction rate for the
TCA was more than double that of the commercial unit. An
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optimized UV lamp may double again the destruction rate;
i.e., a factor of four greater than the commercial system.

496 (DOE/OR/21548-567) Work plan for the reme-
dial investigation/feasibility study for the groundwater
operable units at the Chemical Plant Area and the Ord-
nance Works Area, Weldon Spring, Missouri. Argenne
National Lab., IL (United States); USDOE Weldon Spring
Site Remedial Action Project, MO (United States). Aug
1995. 149p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-860R21548 ; W-
31109-ENG-38. Order Number DE95017588. Source: OSTI;
NTIS; INIS; GPO Dep.

US Department of Energy (DOE) and the US Army Corps
of Engineers (CE) are conducting cleanup activities at two
properties, the chemical plant area and the ordnance works
area, located adjacent to one another in St. Charles County,
Missouri. In accordance with the Comprehensive Environ-
mental Response, Compensation, and Liability Act
(CERCLA), as amended, DOE and CE are evaluating condi-
tions and potential responses at the chemical plant area and
at the ordnance works area, respectively, to address
groundwater and surface water contamination. This work
plan provides a comprehensive evaluation of areas that are
relevant to the (GWOUSs) of both the chemical plant and the
ordnance works area. Following areas or media are ad-
dressed in this work plan: groundwater beneath the
chemical plant area (including designated vicinity properties
described in Section 5 of the RI for the chemical plant area
[DOE 1992d]) and beneath the ordnance works area; sur-
face water and sediment at selected springs, including
Burgermeister Spring. The organization of this work plan is
as follows: Chapter 1 discusses the objectives for conduct-
ing the evaluation, including a summary of relevant site
information and overall environmental compliance activities
to be undertaken; Chapter 2 presents a history and a de-
scription of the site and areas addressed within the GWQOUs,
along with currently available data; Chapter 3 presents a
preliminary evaluation of areas included in the GWOUs,
which is based on information given in Section 2, and dis-
cusses data requirements; Chapter 4 presents rationale for
data collection or characterization activities to be carried out
in the remedial investigation (RI) phase, along with brief
summaries of supporting documents ancillary to this work
plan; Chapter 5 discusses the activities planned for GWOUs
under each of the 14 tasks for an remedial (RI/FS); Chapter
6 presents proposed schedules for RI/FS for the GWOUS;
and Chapter 7 explains the project management structure.

497 (DOE/RL~94-36-4) Quarterly report of RCRA
groundwater monitoring data for period October 1
through December 31, 1994. Westinghouse Hanford Co.,
Richland, WA (United States). Apr 1995. 429p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO06-87RL10930. Order Number DE95012821. Source:
OSTI; NTIS; INIS; GPO Dep.

Hanford Site interim-status groundwater monitoring
projects are conducted as either background, indicator pa-
rameter evaluation, or groundwater quality assessment
monitoring programs as defined in the Resource Conserva-
tion and Recovery Act of 1976 (RCRA); and “Interim Status
Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities” (Title 40 Code
of Federal Regulations [CFR] Part 265), as amended. Com-
pliance with the 40 CFR 265 regulations is required by the
Washington Administrative Code (WAC) 173-303. This
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report contains data from Hanford Site groundwater monitor-
ing projects. The location of each facility is shown.
Westinghouse Hanford Company (WHC) manages the
RCRA groundwater monitoring projects for federal facilities
on the Hanford Site. Performing project management,
preparing groundwater monitoring plans, well network de-
sign and installation, specifying groundwater data needs,
performing quality control (QC) oversight, data manage-
ment, and preparing project sampling schedules are all
parts of this responsibility. Pacific Northwest Laboratory
(PNL) administers the contract for analytical services and
provides groundwater sampling services to WHC for the
RCRA groundwater monitoring program. This quarterly re-
port contains data received between October and December
1994, which are the cutoff dates for this reporting period.
This report may contain not only data from the October
through December quarter, but also data from earlier sam-
pling events that were not previously reported.

498 (DOE/RL-94-102) Proposed plan for interim re-
medial measure at the 100-HR-3 Operable Unit. USDOE
Richland Operations Office, WA (United States); Bechtel Na-
tional, Inc., Richland, WA (United States). Aug 1995.
15p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE95017545. Source: OSTI; NTIS; INIS; GPO Dep.

This Proposed Plan identifies the preferred alternative for
an interim remedial measure at the 100-HR-3 Operable Unit,
located at the Hanford Site. It also summarizes other alter-
natives evaluated for interim remedial measures in this
operable unit. The intent of an interim remedial measure is
to speed up actions to address contaminated areas that
pose threats to human health or the environment. This Pro-
posed Plan is intended to be a fact sheet for public review
that briefly describes the remedial alternatives that have
been analyzed, identifies the preferred alternative, and sum-
marizes the information relied upon to recommend the
preferred alternative. The preferred alternative presented in
this Proposed Plan is to remove contaminated groundwater
from the 100-HR-3 Operable Unit, treat it by ion exchange,
and dispose of treated groundwater by using upgradient in-
jection wells to return it to the aquifer.

499 (DOE/RL-94-102-Rev.1) Proposed plan for in-
terim remedial measure at the 100-HR-3 Operable Unit.
Revision 1. USDOE Richland Operations Office, WA
(United States); Bechtel National, Inc., Richland, WA (United
States). Sep 1995. 15p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-93RL12367. Order
Number DE95017501. Source: OSTI; NTIS; INIS; GPO Dep.

Operable Unit, located at the Hanford Site. It also summa-
rizes other alternative evaluated for interim remedial
measures in this operable unit. The intent of an interim
remedi measure is to speed up actions to address
contaminate areas that pose threats to human health or en-
vironment. This Proposed Plan is intended to be a fact
sheet for public review that briefly describes the remedial al-
ternatives that have been analyzed, identifies the preferred
alternative, and summarizes the information relied upon to
recommend the preferred alternative. The preferred
alternative presented in this Proposed Plan is to remove con-
taminated groundwater from the 100-HR-3 Operable Unit,
treat it by ion exchange, and dispose of treated groundwater
by using upgradient injection wells to return it to the aquifer.

500 (DOE/RL—95-02) Treatability test report for the
200-UP-1 Operable Unit, Hanford Site. Bechtel National,



Inc., Richland, WA (United States). Jul 1995. 100p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-93RL12367. Order Number DE95017532.
Source: OSTI; NTIS; INIS; GPO Dep.

A pilot-scale groundwater treatability test was performed
in the 200-UP-1 Operable Unit located in the 200 West Area
of the Hanford Site. The primary focus of the pilot-scale test
was to assess the performance, operating parameters, and
costs associated with the operation of an aboveground ion-
exchange treatment system designed to remove uranium
and technetium-99 from extracted 200-UP-1 groundwater.
Laboratory-scale tests were also performed obtain additional

contaminant loading data at different flow rates for the ion-
exchange resin used in the treatment system and to assess
the performance of other ion-exchange resins. The tests
were also used to asses resins in removing nitrate contami-
nation from the groundwater. The pilot-scale test treated
approximately 1 million gallons of extracted groundwater.
Monitoring of the treatment system indicated that the ion-
exchange process achieved a greater that 99% efficiency at
removing uranium and technetium from the extracted
groundwater. The ion-exchange process provided to be inef-
fective at removing nitrates (using the resin selected for this
test) with little or no change in the average nitrate concen-
trations. The laboratory-scale flow-through column test
results indicated that contact times did not have a major ef-
fect on technetium or uranium loading rates and capacities
within the range tested. This indicates that the resin kinetics
support the 5.7-minute contact time used in the operation of
the pilot-scale treatment system. The batch equilibrium tests
identified several resins effective at treating for uranium and
technetium including the resin used in the pilot-scale sys-
tem. None of these resins exhibited a significant capacity for
nitrates.

501 (DOE/RL-95-26) Interim remedial measure pro-
posed plan for the 200-UP-1 operable unit, Hanford,
Washington, Revision 0. USDOE Richland Operations Of-
fice, WA (United States). Aug 1995. 13p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
AC06-93RL12367. Order Number DES5017529. Source:
OSTI; NTIS; INIS; GPO Dep.

This interim remedial measure (IRM) proposed-plan de-
scribes an interim action that is proposed for the 200-UP-1
Groundwater Operable Unit (200-UP-1) located in the 200
West Area of the U.S. Department of Energy's (DOE) Han-
ford Site. The Hanford Site is a 560-square mile federal
facility located near the city of Richland in Benton County,
Washington, The 200-UP-1 addresses certain groundwater
contaminants in southern portions of the 200 West Area.
The objectives of this IRM are to contain elevated concen-
trations of uranium and technetium-99 in 200-UP-1 and
collect data on aquifer and contaminant response to the re-
mediation measure. Monitoring data indicate that the highest
concentrations of these contaminants are within the bound-
ary of the 200 West Area. However, lower concentrations of
these contaminants have migrated beyond the 200 West
Area boundary.

502 (DOE/RL-95-30) 200-ZP-1 Operable Unit
Treatability Test Report. USDOE Richland Operations Of-
fice, WA (United States); Bechtel National, Inc., Richland,
WA (United States). Jul 1995. 50p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
93RL12367. Order Number DE95017544. Source: OSTI;
NTIS; INIS; GPO Dep.
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A pilot-scale treatability test was performed in the 200-ZP-
1 groundwater operable unit, located in the 200 West Area
of the Hanford Site. The performance of the test was based
on the Treatability Test Plan for the 200-ZP-1 Operable Unit
(DOE-RL 1994b) and an agreement between the US De-
partment of Energy (DOE), the US Environmental Protection
Agency (EPA), and the Washington State Department of
Ecology (Ecology) documented in the Hanford Federal Facil-
ity Agreement and Consent Order (Tri-Party Agreement)
(Change Control Form M-13-93-03). The pilot-scale treata-
bility test was conducted on the volatile organic compound
(VOC) contaminant plume associated with the 200-ZP-1 Op-

erable Unit and focused on assessing the performance of an
aboveground treatment system with respect to its ability to
remove carbon tetrachloride, chloroform, and trichloroethy-
lene from extracted groundwater.

503 (DOE/RL—-95-32) In Situ Remediation Inte-
grated Program: FY 1994 program summary. USDOE
Office of Environmental Restoration and Waste Manage-
ment, Washington, DC (United States). Office of Technology
Development. Apr 1995. 168p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
76RL01830. Order Number DE95011333..Source: OSTI;
NTIS; INIS; GPO Dep.

The US Department of Energy (DOE) established the Of-
fice of Technology Development (EM-50) as an element of
the Office of Environmental Management (EM) in November
1989. In an effort to focus resources and address priority
needs, EM-50 introduced the concept of integrated pro-
grams (IPs) and integrated demonstrations (IDs). The In Situ
Remediation Integrated Program (ISR IP) focuses research
and development on the in-place treatment of contaminated
environmental media, such as soil and groundwater, and the
containment of contaminants to prevent the contaminants
from spreading through the environment. Using in situ reme-
diation technologies to clean up DOE sites minimizes
adverse health effects on workers and the public by reduc-
ing contact exposure. The technologies also reduce cleanup
costs by orders of magnitude. This report summarizes
project work conducted in FY 1994 under the ISR IP in three
major areas: treatment (bioremediation), treatment (physi-
cal/chemical), and containment technologies. Buried waste,
contaminated soils and groundwater, and containerized
waste are all candidates for in situ remediation. Contami-
nants include radioactive waste, volatile and nonvolatile
organics, heavy metals, nitrates, and explosive materials.

504 (DOE/RL-95-69-2) RCRA groundwater monitor-
ing data. Quarterly report, April 1, 1995—June 30, 1995.
Westinghouse Hanford Co., Richland, WA (United States).
Oct 1995. 300p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC06-87RL10930. Order
Number DE96005130. Source; OSTI; NTIS; INIS; GPO Dep.

Nineteen Resource Conservation and Recovery Act of
1976 (RCRA) groundwater monitoring projects are
conducted at the Hanford Site. These projects include treat-
ment, storage, and disposal facilities for both solid and liquid
waste. The groundwater monitoring programs described in
this report comply with the interim-status federal (Title 40
Code of Federal Regulation [CFR] Part 265) and state
{Washington Administrative Code [WAC]} 173-303-400) regu-
lations. The RCRA projects are monitored under one of
three programs: background monitoring, indicator parameter
evaluation, or groundwater quality assessment. Westing-
house Hanford Company (WHC) manages the RCRA
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groundwater monitoring projects on the Hanford Site. Per-
forming project management, preparing groundwater
monitoring plans, well network design and installation, speci-
fying groundwater data needs, performing quality control
(QC) oversight, data management, and preparing project
sampling schedules are all parts of this responsibility. Pacific
Northwest Laboratory (PNL) administers the contract for
analytical services to WHC for the RCRA groundwater moni-
toring program. This quarterly report contains data received
between April and June 1985, which are the cutoff dates for
this reporting period. This report may contain not only data
from the April through June quarter, but also data from ear-

lier sampling events that were not previously reported.

505 (DOE/RL-95-69-3) Quarterly report of RCRA
groundwater monitoring data for period July 1-
September 30, 1995. Westinghouse Hanford Co., Richland,
WA (United States). Jan 1996. 351p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DES6006860. Source:
OSTI; NTIS; INIS; GPO Dep.

Nineteen RCRA groundwater monitoring projects are con-
ducted at the Hanford site. They include treatment, storage,
and disposal facilities for both solid and liquid waste.
Groundwater monitoring programs described in this report
comply with the interim- and final- status federal and state
regulations. The RCRA projects are monitored under one of
the following programs: background monitoring, indicator
parameter evaluation, or groundwater quality assessment or
detection. This quarterly report contains data received be-
tween July 1 and Sept. 30, 1995, which are the cutoff dates
for this reporting period. This report may contain not only
data from the July-Sept. quarter, but also data from earlier
sampling events not previously reported.

506 (DOE/RL-95-89) lodine-129 contamination: Na-
ture, extent, and treatment technologies. Bechtel
Hanford, Inc., Richland, WA (United States). Feb 1996.
76p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DES6008183. Source: OSTI; NTIS; INIS; GPO Dep.

This document was prepared to satisfy the requirements
of the Hanford Federal Facility Agreement and Consent
Order (Tri-Party Agreement) Milestone M-15-81B. The docu-
ment provides information on the known nature and extent
of iodine-129 ("*°l) contamination in the soil and groundwa-
ter of the 200 Area Plateau, lists potential applicable or
relevant and appropriate requirements, and describes the
available treatment methods to remediate | contamination
in both groundwater and soils. The radioactive isotope 29|
was generated at the Hanford Site during plutonium produc-
tion and processing. A portion of this '°| was released to
the soils in process effluent waste streams at the separa-
tions plants in the 200 East and 200 West Areas. As a result
of this effluent discharge, '®°| has impacted the groundwater
in the unconfined aquifer. The "°I contamination plumes are
large and diffuse, with areas of higher activity located near
the original disposal sites. The highest activity encountered
in Hanford Site groundwater is 86.1 pCi/L near the S Plant
in the 200 West Area. The highest activity noted for the 200
East Area plume is 12.4 pCi/lL in a well located near the
Plutonium/Uranium Extraction (PUREX) Plant. lodine-129-
contaminated groundwater from the low-activity, leading
edge of the contaminant plume has reached the Columbia
River. The 15.7 million year half-life, high mobility, and bio-
accumulation tendency of this radioisotope contribute to the
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concern about potential risks to human health and the envi-
ronment. The very low number of '?°| detections to date is
likely due to the fact that site investigations have not been
conducted at the source operable unit cribs where '?°I-
bearing process wastes were disposed. As a result, it
cannot currently be determined whether any cribs present a
continuing or future source of '?°I contamination to the
groundwater.

507 (DOE/RL-95-99) 100-FR-3 groundwater/soil
gas supplemental limited field investigation report. US-
DOE Richland Operations Office, WA (United States). Apr
1996. 40p. Sponsored by USDOE, Washington, DC (United
States). Order Number DE96013564. Source: OSTI; NTIS;
INIS; GPO Dep.

In 1993, a Limited Field Investigation (LFl) was con-
ducted for the 100-FR-3 Operable Unit which identified
trichloroethylene (TCE) as a contaminant of potential con-
cern (COPC) (DOE-RL 1994). In groundwater samples
collected for the LFI, TCE was detected in well 199-177-1 at
a concentration exceeding the U.S. Environmental Protec-
tion Agency (EPA) maximum contaminant level (5 pg/L) and
Washington State groundwater criteria (3 pg/L). With the
concurrence of the EPA and the Washington State Depart-
ment of Ecology (Ecology), a supplementai LFI was
conducted to determine the extent and potential source of
TCE groundwater contamination associated with the 100-
FR-3 Operable Unit. This report summarizes the activities
and results of the groundwater/soil gas supplemental LFI for
the 100-FR-3 Operable Unit. The primary objective of this
investigation was to assess the lateral distribution of TCE in
shallow (3 to 5 ft below the water table) groundwater associ-
ated with the 100-FR-3 Operable Unit. The second objective
was to assess soil gas (3 to 5 concentrations in the study
area in an attempt to identify potential sources of TCE and
develop a correlation between soil gas and groundwater
concentrations). Finally, the third objective of the investiga-
tion was to refine the site conceptual model.

508 (DOE/RL-95-101) An analysis of potential im-
pacts to the groundwater monitoring networks in the
Central Plateau. Revision 0. Department of Energy, Rich-
land, WA (United States). Richland Operations Office.
[1996]. 96p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-93RL12367. Order Number
DE96005876. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents the results of an evaluation of poten-
tial impacts to the four groundwater monitoring projects
operating in the Central Plateau of the Hanford Site. It
specifically fulfills Milestone M-15-81A of the Hanford Fed-
eral Facility Agreement and Consent Order (Tri-Party
Agreement). Milestone M-15-81A specifies the evaluation of
the potential impacts to the groundwater monitoring well
systems in the Central Plateau caused by the following ac-
tivities: reduction of liquids discharged to soil, proposed and
operational liquid treatment facilities, and proposed pump-
and-treat systems. For this report, an “impact” is defined as
a restriction of the ability to draw samples from a well and/or
a reduction of the ability of a monitoring well to meet its in-
tended purpose (such as the detection of contaminant
seepage from a facility). Approximately 20% (74 wells) of
the groundwater monitoring wells potentially will experience
sampling problems by the year 2005 due to the declining
water table in the Central Plateau. Reduction of discharges
to the B Pond complex and operation of the Treated Effluent
Disposal System will directly cause four additional wells to
potentially experience sampling problems. Approximately 90



monitoring wells (35 of which are Resource Conservation
and Recovery Act of 1976 [RCRA] wells) will be potentially
affected by the operation of pump-and-treat systems in the
200 West Area. Most of the impacts will be caused by local
changes to groundwater flow directions that will potentially

reduce the ability of the RCRA well network to monitor a lim-
ited number of RCRA facilities.

509 (DOE/RL-96-01) Annual report for RCRA
groundwater monitoring projects at Hanford Site facili-
ties for 1995. Hartman, M.J. Westinghouse Hanford Co.,
Richland, WA (United States). Feb 1996. 580p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC06-87RL10930. Order Number DE96009932. Source:
OSTI; NTIS; INIS; GPO Dep.

This report presents the annual hydrogeologic evaluation
of 19 Resource Conservation and Recovery Act of 1976
facilities and 1 nonhazardous waste facility at the US De-
partment of Energy’s Hanford Site. Although most of the
facilities no longer receive dangerous waste, a few facilities
continue to receive dangerous waste constituents for treat-
ment, storage, or disposal. The 19 Resource Conservation
and Recovery Act facilities comprise 29 waste management
units. Nine of the units are monitored under groundwater
quality assessment status because of elevated levels of
contamination indicator parameters. The impact of those
units on groundwater quality, if any, is being investigated. If
dangerous waste or waste constituents have entered
groundwater, their concentration profiles, rate, and extent of
migration are evaluated. Groundwater is monitored at the
other 20 units to detect leakage, should it occur. This report
provides an interpretation of groundwater data collected at
the waste management units between October 1994 and
September 1995. Groundwater quality is described for the
entire Hanford Site. Widespread contaminants include
nitrate, chromium, carbon tetrachloride, tritium, and other ra-
dionuclides.

510 (DOE/RL-96-59) 200-BP-5 operable unit treata-
bility test report. USDOE Richland Operations Office, WA
(United States). Apr 1996. 411p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DES6013575. Source: OSTI; NTIS; INIS; GPO Dep.

The 200-BP-5 Operable Unit was established in response
to recommendations presented in the 200 East Groundwater
Aggregate Area Management Study Report (AAMSR)
(DOE-RL 1993a). Recognizing different approaches to
remediation, the groundwater AAMSR recommended sepa-
rating groundwater from source and vadose zone operable
units and subdividing 200 East Area groundwater into two
operable units. The division between the 200-BP-5 and 200-
PO-1 Operable Units was based principally on source
operable unit boundaries and distribution of groundwater
plumes derived from either B Plant or Plutonium/Uranium
Extraction (PUREX) Plant liquid waste disposal sites.

511 (EML-567) Inventory of site-derived *Cl in the
Snake River plain aquifier, ldaho National Engineering
Laboratory, Idaho. Beasley, T.M. Department of En-
ergy, New York, NY (United States). Environmental
Measurements Lab, Feb 1995. 51p. Sponsored by US-
DOE, Washington, DC (United States). Order Number
DE95014966. Source: OSTI; NTIS; INIS; GPO Dep.
Radioactive waste management practices at the U.S. De-
partment of Energy’s Idaho National Engineering Laboratory
(INEL) in Idaho have introduced *CI (T, = 301,000 yr) into

the Snake River Plain aquifer underlying the site. The *Cl is

—apn s meee e -

SUBSURFACE CONTAMINANTS

believed to originate from neutron activation of stable *Cl in
nuclear fuels (principally) and in reactor cooling/process wa-
ter. Wastewater releases of H at the INEL have been
documented by the site operators for the period 1952 to
1988. During this time, approximately 1.2 PBq of %H (30,000
Ci) were introduced to the subsurface through disposal wells
and seepage ponds. By sampling a number of monitoring
and production wells downgradient from points of introduc-
tion, 3H movement and dispersion in the groundwater have
been documented by the U.S. Geological Survey. The
present report uses these historical 3H release and monitor-
ing data to choose hydrologic parameters (matrix porosity
and plume penetration depth) that produce concordance be-
tween the ®H release estimates and the inventory calculated
from measurements of H in the subsurface. These parame-
ters are then applied to 3°Cl isopleths to generate an
estimated Cl inventory in the subsurface. Using assump-
tions about irradiation times, neutron fluxes, and total fuel
processed, as little as 23 g of stable chloride impurity in fuel
elements would be adequate to produce the amount of 3¢
estimated to be in the groundwaters underlying the site. The
highest atom concentration of %°Cl measured onsite
(222x10'° atoms 1~") corresponds to an activity level of ~4
pCi 1~! and represents 0.2 percent of the U.S. Environmen-
tal Protection Agency's (EPA) drinking water standard for
this radionuclide (2000 pCi 17').

512 (FEMP/SUB-095) Horizontal grout barrier
project resuits of the latest testing. Riedel, KW. (PAR-
SONS Environmental Remedial Action Project, Fairfield, OH
(United States)); Ridenour, D.E.; Walker, J. Fernald Environ-
mental Restoration Management Corp., Cincinnati, OH
(United States). Femald Environmental Management
Project. Mar 1995. 10p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC24-920R21972.
(CONF-950868-15: ER '95: environmental remediation
conference: committed to results, Denver, CO (United
States), 13-18 Aug 1995). Order Number DE96000317.
Source: OSTI; NTIS; INIS; GPO Dep.

Throughout United States Department of Energy (DOE)
sites are situations where storage tanks and pits are leaking
or have the potential to leak contamination into the soil.
Subsequent leaching from rain and groundwater flow dis-
perses the contamination far from the original site and, in
some cases, into aquifers which serve as a drinking water
source. Fernald Environmental Restoration Management
Corporation (FERMCO) at Fernald working with the DOE
Office of Technology Development (OTD) and two subcon-
tractors, is pursuing the goal of placing a barrier beneath the
contamination to prevent this dispersion. The technology be-
ing developed is an in situ approach based on directional
drilling and jet grouting techniques developed in the oil
fields. The unique barrier techniques being developed de-
pend on innovative tooling and special grouts to install a
horizontal barrier underground without disturbing the con-
taminated soils above. The initial too! designs were tested in
December 1992 and were encouraging enough that the
DOE agreed to fund continued development. A second set
of designs were tested in August 1994. The testing results
were less than expected but did provide a number of
lessons learned. This paper reports on the third set of tool
designs and the results of testing these tools prior to the full
demonstration project at Fernald.
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513 (GJPO-WMP-96) Geochemical study of
groundwater at Sandia National Laboratories/New Mex-
ico and Kirtland Air Force Base. Rust Geotech, Inc.,
Grand Junction, CO (United States). Oct 1995. 109p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL96907. Order Number DE96013678.
Source: OSTI; NTIS; INIS; GPO Dep.

The U.S. Department of Energy (DOE) Grand Junction
Projects Office (GJPO) and its contractor, Rust Geotech,
support the Kirtland Area Office by assisting Sandia National
Laboratories/New Mexico (Sandia/NM) with remedial action,
remedial design, and technical support of its Environmental
Restoration Program. To aid in determining groundwater
origins and flow paths, the GJPO was tasked to provide in-
terpretation of groundwater geochemical data. The purpose
of this investigation was to describe and analyze the
groundwater geochemistry of the Sandia/NM Kirtland Air
Force Base (KAFB). Interpretations of groundwater origins
are made by using these data and the resulis of “mass bal-
ance” and “reaction path’ modeling. Additional maps and
plots were compiled to more fully comprehend the geo-
chemical distributions. A more complete set of these data
representations are provided in the appendices. Previous in-
terpretations of groundwater-flow paths that were based on
well-head, geologic, and geochemical data are presented in
various reports and were used as the basis for developing
the models presented in this investigation.

514 (INEL-94/0012-Rev.3) Overview of groundwater
and surface water standards pertinent to the Idaho Na-
tional Engineering Laboratory. Revision 3. Lundahl, A.L.;
Williams, S.; Grizzle, B.J. Lockheed Idaho Technologies Co.,
ldaho Falls, ID (United States). Sep 1995. 318p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO07-941D13223. Contract C95-175686. Order Number
DE96009711. Source: OSTI; NTIS; INIS; GPO Dep.

This document presents an overview of groundwater- and
surface water-related laws, regulations, agreements, guid-
ance documents, Executive Orders, and DOE orders
pertinent to the Idaho National Engineering Laboratory. This
document is a summary and is intended to help readers un-
derstand which regulatory requirements may apply to their
particular circumstances. However, the document is not in-
tended to be used in lieu of applicable regulations. Unless
otherwise noted, the information in this report reflects a
summary and evaluation completed July 1, 1995. This docu-
ment is considered a Living Document, and updates on
changing laws and regulations will be provided.

515 (INEL-95/0169-Rev.1) Development of a re-
gional groundwater flow model for the area of the Idaho
National Engineering Laboratory, Eastern Snake River
Plain Aquifer. McCarthy, J.M. (and others); Arnett, R.C.;
Neupauer, R.M. EG and G Idaho, Inc., ldaho Falls, ID
(United States). Mar 1995. 130p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO7-
94ID13223. Order Number DE96002196. Source: OSTI;
NTIS; INIS; GPO Dep.

This report documents a study conducted to develop a re-
gional groundwater flow model for the Eastern Snake River
Plain Aquifer in the area of the Idaho National Engineering
Laboratory. The model was developed to support Waste
Area Group 10, Operable Unit 10-04 groundwater flow and
transport studies. The products of this study are this report
and a set of computational tools designed to numerically
model the regional groundwater flow in the Eastern Snake
River Plain aquifer. The objective of developing the current

108 Environmental Management Technical Reports

model was to create a tool for defining the regional ground-
water flow at the INEL. The model was developed to (a)
support future transport modeling for WAG 10-04 by provid-
ing the regional groundwater flow information needed for the
WAG 10-04 risk assessment, (b) define the regional ground-
water flow setting for modeling groundwater contaminant
transport at the scale of the individual WAGs, (c) provide a
tool for improving the understanding of the groundwater flow
system below the INEL, and (d) consolidate the existing re-
gional groundwater modeling information into one usable
model. The current model is appropriate for defining the re-
gional flow setting for flow submodels as well as hypothesis
testing to better understand the regional groundwater flow in
the area of the INEL. The scale of the submodels must be
chosen based on accuracy required for the study.

516 (INEL—95/00230) Design considerations for
pump-and-treat remediation based on characterization
of industrial injection wells: Lessons learned from the
groundwater interim action at the test area north of the
Idaho National Engineering Laboratory. Cotten, G.B. EG
and G Idaho, Inc., Idaho Falls, 1D (United States). 1995. 8p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC07-94I1D13223. (CONF-950868—-27: ER
'95: environmental remediation conference: committed to
results, Denver, CO (United States), 13-18 Aug 1995). Order
Number DES6004003. Source: OSTI; NTIS; INIS; GPO Dep.
The Idaho National Engineering Laboratory (INEL) is a
2,305 km? (890 mi?) Federal Facility operated by the U.S.
Department of Energy, Idaho Operations Office. The Test
Area North (TAN) complex is located approximately 80 km
(50 mi) northwest of Idaho Falls in the northern portion of the
HSTEL and extends over an area of approximately 30 km?
(12 mi?). The Technical Support Facility (TSF) is centrally lo-
cated within TAN and consists of several experimental and
support facilities for conducting research and development
activities on nuclear reactor performance. Operations at
TAN were initiated in the early 1950s to support the U.S. Air
Force aircraft nuclear propulsion project and have continued
over the years with various experimental and testing facili-
ties. The TSF-05 Injection well was used from 1953 to 1972
to dispose of TAN liquid wastes in the fractured basalt of the
Snake River Plain Aquifer. Trichloroethylene (TCE) was first
identified as a groundwater contaminant in 1987 when it was
found in the TAN drinking water above acceptable levels.
The TAN Groundwater Interim Action at the INEL was in-
tended to provide both interim containment and clean-up of
contaminated groundwater resulting from the 40-year old in-
jection well, TSF-05. The primary decontamination objective
of the Groundwater Treatment Facility (GWTF) is to remove
volatile organic compounds, primarily TCE. A pump-and-
treat technology using air stripping, carbon adsorption, and
resin ion exchange for strontium-80 (*°Sr) was selected in
the Operable Unit 1-07A Groundwater Interim Action Record
of Decision. Operations started on February 16, 1994 and
activities were suspended on January 23, 1995 due to the
inability to meet Remedial Action Objectives (RAOs).

517 (INEL—95/0546) Determination of radium in wa-
ter. Hohorst, F.A.; Huntley, M.W.; Hartenstein, S.D.
Lockheed Idaho Technologies Co., Idaho Falls, ID (United
States). Oct 1995. 28p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC07-94I1D13223. Order
Number DE96004072. Source: OSTI; NTIS; INIS; GPO Dep.

These detailed work instructions (DWIs) are tailored for
the analysis of radium-226 and radium-228 in drinking water
supplies from ground water and surface water sources and



composites derived from them. The instructions have been
adapted from several sources, including a draft EPA
method. One objective was to minimize the generation of
mixed wastes. Quantitative determinations of actinium-228
are made at 911 keV. The minimum detection level (MDL)
for the gamma spectrometric measurements at this energy

vary with matrix, volume, geometry, detector, background,
and counting statistics. The range of MDL’s for current de-
tectors is 0.07 to 0.5 Bg/sample. Quantitative determinations
of radium-226 are made by counting the high energy alpha
particles which radium-226 progeny emit using liquid scintil-
lation counting (LSC). The minimum detectable activity
(MDA) is 3.8 E-3 Bg/sample. The maximum concentration
which may be counted on available instruments without ditu-
tion is about 2 E + 5 Ba/sample. Typically, this determination
of radium in a 2 L. sample has a yield of 80%. If radium-228
is determined using a 16 h count after 50 h grow-in, the
typical MDL is 1 E-9 to 8 E-9 pCi/mL (1 to 8 pCi/L). If radium-
226 is determined using a 2.5 h count after 150 h grow-in,
the typical MDA is about 1 E-10 pCi/mL (0. 1 pCilL).

518 (INEL-95/0583) Storm water monitoring report
for the 1995 reporting period. Braun, D.R.; Brock, T.A.
Lockheed Idaho Technologies Co., Idaho Falls, 1D (United
States). Oct 1995. 161p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC07-941D13223.
Order Number DE96009938. Source: OSTI; NTIS; INIS;
GPO Dep.

This report includes sampling results and other relevant
information gathered in the past year by LITCO's Environ-
mental Monitoring and Water Resources Unit. This report
presents analytical data collected from storm water dis-
charges as a part of the Environmental Monitoring Storm
Water Monitoring Program for 1994-1995 for facilities lo-
cated on the Idaho National Engineering Laboratory (INEL).
The 1995 reporting period is October 1, 1994 through
September 30, 1995. The storm water monitoring program
tracks information about types and amounts of pollutants
present. Data are required for the Environmental Protection
Agency and are transmitted via Discharge Monitoring Re-
ports. Additional information resulting from the program
contributes to Best Management Practice to control pollution
in runoff as well as Storm Water Pollution Prevention Plans.

519 (INEL-95/0596) UNSAT-H infiltration model cal-
ibration at the Subsurface Disposal Area, Idaho National
Engineering Laboratory. Martian, P. Lockheed Idaho Tech-
nologies Co., Idaho Falls, ID (United States). Oct 1995.
120p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC07-94I013223. Order Number
DE96003993. Source: OSTI; NTIS; INIS; GPO Dep.

Soil moisture monitoring data from the expanded neutron
probe monitoring network located at the Subsurface
Disposal Area (SDA) of the Idaho National Engineering Lab-
oratory (INEL) were used to calibrate numerical infiltration
models for 15 locations within and near the SDA. These cal-
ibrated models were then used to simulate infiltration into
the SDA surficial sediments and underlying basalts for the
entire operational period of the SDA (1952—-1995). The pur-

-pose of performing the simulations was to obtain a time
variant infiltration source term for future subsurface pathway
modeling efforts as part of baseline risk assessment or per-
formance assessments. The simulation results also provided
estimates of the average recharge rate for the simulation
period and insight into infiltration patterns at the SDA. These
results suggest that the average aquifer recharge rate below
the SDA may be at least 8 cm/yr and may be as high as 12
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cm/yr. These values represent 38 and 57% of the average
annual precipitation occurring at the INEL, respectively. The
simulation results also indicate that the maximum evapora-
tive depth may vary between 28 and 148 ¢cm and is highly
dependent on localized lithology within the SDA.

520 (INEL-95/0633) Dig-face monitoring during ex-
cavation of a radioactive plume at Mound Laboratory,
Ohio. Josten, N.E.; Gehrke, R.J.; Carpenter, M.V. Lockheed
ldaho Technologies Co., Idaho Falls, ID (United States). Dec
1995. 75p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC07-941D13223. Order Number
DE96007527. Source: OSTI; NTIS; INIS; GPO Dep.

A dig-face monitoring system consists of onsite hardware
for collecting information on changing chemical, radiological,
and physical conditions in the subsurface soil during the
hazardous site excavation. A prototype dig-face system was
take to Mount Laboratory for a first trial. Mound Area 7 was
the site of historical disposals of 22Th, #7Ac, and assorted
debris. The system was used to monitor a deep excavation
aimed at removing 2”Ac-contaminated soils. Radiological,
geophysical, and topographic sensors were used to scan
across the excavation dig-face at four successive depths as
soil was removed. A 3-D image of the contamination plumes
was developed; the radiation sensor data indicated that only
a small portion of the excavated soil volume was contami-
nated. The spatial information produced by the dig-face
system was used to direct the excavation activities into the
area containing the 2’Ac and to evaluate options for han-
dling the separate 22Th plume.

521 (INEL-95/0637) Inverse modeling for field-
scale hydrologic and transport parameters of fractured
basalt. Magnuson, S.0. Lockheed ldaho Technologies Co.,
{daho Falls, ID (United States). Dec 1995. 54p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO07-94ID13223. Order Number DE96006028. Source:
OSTI; NTIS; INIS; GPO Dep.

A large-scale test of infiltration into a thick sequence Of
fractured Snake River Plain basalts was performed during
the summer of 1994 on the Idaho National Engineering Lab-
oratory. Monitoring of moisture and tracer movement during
this test provided a set of quantitative measurements from
which to obtain a field-scale hydrologic description of the
fractured basalts. An inverse modeling study using these
quantitative measurements was performed to obtain the rep-
resentative hydrologic description. This report describes the
results of the inverse modeling study and includes the back-
ground and motivation for conducting the infiltration test; a
brief overview of the infiliration test; descriptions of the
calibration targets chosen for the simulation study, the simu-
lation model, and the model implementation; and the
simulation results with comparisons to hydrologic and tracer
breakthrough data obtained from the infiltration test.

522 (INEL-96/0176) The efficiency calibration and
development of environmental correction factors for an
in situ high-resolution gamma spectroscopy well log-
ging system. Giles, J.R. Lockheed Idaho Technologies Co.,
Idaho Falls, ID (United States). May 1996. 71p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
ACO07-94ID13223. Order Number DE96013315. Source:
OSTI; NTIS; INIS; GPO Dep.

A Gamma Spectroscopy Logging System (GSLS) has
been developed to study sub-surface radionuclide contami-
nation. Absolute efficiency calibration of the GSLS was
performed using simple cylindrical borehole geometry. The
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calibration source incorporated naturally occurring radioac-
tive material (NORM) that emitted photons ranging from
186-keV to 2,614-keV. More complex borehole geometries
were modeled using commercially available shielding soft-
ware. A linear relationship was found between increasing
source thickness and relative photon fluence rates at the de-
tector. Examination of varying porosity and moisture content
showed that as porosity increases, relative photon fluence
rates increase linearly for all energies. Attenuation effects
due to iron, water, PVC, and concrete cylindrical shields
were found to agree with previous studies. Regression anal-
yses produced energy-dependent equations for efficiency
corrections applicable to spectral gamma-ray well logs col-
lected under non-standard borehole conditions.

523 (IS-5117) Zero-tension lysimeters: An im-
proved design to monitor colloid-facilitated contaminant
transport in the vadose zone. Thompson, M.L.; Scharf,
R.L.; Shang, C. Ames Lab., A (United States). 24 Apr 1995.
46p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-7405-ENG-82. Order Number
DE96000214. Source: OSTI; NTIS; INIS; GPO Dep.

There is increasing evidence that mobile colloids facilitate
the long-distance transport of contaminants. The mobility of
fine particles and macromolecules has been linked to the
movement of actinides, organic contaminants, and heavy
metals through soil. Direct evidence for colloid mobility in-
cludes the presence of humic materials in deep aquifers as
well as coatings of accumulated clay, organic matter, or
sesquioxides on particle or aggregate surfaces in subsoil
horizons of many soils. The potential for colloid-facilitated
transport of contaminants from hazardous-waste sites re-
quires adequate monitoring before, during, and after in-situ
remediation treatments. Zero-tension lysimeters (ZTLs) are
especially appropriate for sampling water as it moves
through saturated soil, although some unsaturated flow
events may be sampled as well. Because no ceramic barrier
or fiberglass wick is involved to maintain tension on the
water (as is the case with other lysimeters), particles sus-
pended in the water as well as dissolved species may be
sampled with ZTLs. In this report, a ZTL design is proposed
that is more suitable for monitoring colloid-facilitated con-
taminant migration. The improved design consists of a
cylinder made of polycarbonate or polytetrafluoroethylene
(PTFE) that is placed below undisturbed soil material. In
many soils, a hydraulically powered tube may be used to
extract an undisturbed core of soil before placement of the
lysimeter. In those cases, the design has significant advan-
tages over conventional designs with respect to simplicity
and speed of installation. Therefore, it will allow colloid-
facilitated transport of contaminants to be monitored at more
locations at a given site.

524 (K/ER-306) Microgravity survey of the Oak
Ridge K-25 Site, Oak Ridge, Tennessee. Kaufmann, R.D.
Oak Ridge K-25 Site, TN (United States). May 1996.
72p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE96010210. Source: OSTI; NTIS; INIS; GPO Dep.

Karst features are known to exist within the carbonate
bedrock of the Oak Ridge K-25 Site and may play an impor-
tant role in groundwater flow and contaminant migration.
This report discusses the results of a microgravity survey of
the Oak Ridge K-25 Site. The main objective of the survey
is to identify areas containing bedrock cavities. Secondary
objectives included correlating the observed gravity to the
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geology and to variations in overburden thickness. The anal-
ysis includes 11 profile lines that are oriented perpendicular
to the geologic strike and major structures throughout the K-
25 Site. The profile lines are modeled in an effort to relate
gravity anomalies to karst features such as concentrations
of mud-filled cavities. Regolith thickness and density data
provided by boreholes constrain the models. Areally dis-
tributed points are added to the profile lines to produce a
gravity contour map of the site. In addition, data from the K-
901 area are combined with data from previous surveys to
produce a high resolution map of that site. The K-25 Site is
located in an area of folded and faulted sedimentary rocks
within the Appalachian Valley and Ridge physiographic
province. Paleozoic age rocks of the Rome Formation, Knox
Group, and Chickamauga Supergroup underlie the K-25 Site
and contain structures that include the Whiteoak Mountain
Fault, the K-25 Fault, a syncline, and an anticline. The
mapped locations of the rock units and complex structures
are currently derived from outcrop and well log analysis.

525 (LA-12912-MS) Environmental geochemistry
for surface and subsurface waters in the Pajarito
Plateau and outlying areas, New Mexico. Blake, W.D.:
Goff, F.; Adams, A.l.; Counce, D. Los Alamos National Lab.,
NM (United States). May 1995. 47p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-7405-
ENG-36. Order Number DE95015015. Source: OSTI; NTIS;
GPO Dep.

This report provides background information on waters in
the Los Alamos and Santa Fe regions of northern New Mex-
ico. Specifically, the presented data include major element,
trace element, and isotope analyses of 130 water samples
from 94 different springs, wells, and water bodies in the

area. The region considered in this study extends from the
western edge of the Valles Caldera to as far east as Santa
Fe Lake. For each sample, the presented analysis includes
fourteen different major elements, twenty-six trace elements,
up to five stable isotopes, and tritium. In addition, this data
base contains certain characteristics of the water that are
calculated from the aforementioned raw data, including the
water's maximum and minimum residence times, as found
from tritium levels assuming no contamination, the water's
recharge elevation, as found from stable isotopes, and the
charge balance of the water. The data in this report are
meant to provide background information for investigations
in groundwater hydrology and geochemistry, and for envi-
ronmental projects. For the latter projects, the presented
information would be useful for determining the presence of
contamination it any one location by enabling one to com-
pare potential contaminant levels to the background levels
presented here. Likely locations of interest are those possi-
bly effected by anthropogenic activities, including locations
in and around Los Alamos National Laboratory, White Rock
Canyon, and developed areas in the Rio Grande Valley.

526 (LA-12913-MS) Natural background geochem-
istry, geomorphology, and pedogenesis of selected soil
profiles and Bandelier Tuff, Los Alamos, New Mexico.
Longmire, P.A.; Reneau, S.L.; Watt, P.M.; McFadden, L.D.;
Gardner, J.N.; Duffy, C.J.; Ryti, R.T. Los Alamos National
Lab., NM (United States). May 1996. 186p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
7405-ENG-36. Order Number DE96010649. Source: OSTI;
NTIS; GPO Dep.

To determine the environmental impact of Los Alamos
National Laboratory's activities on surface waters, ground-
waters, soils, sediments, and Bandelier Tuff requires



thorough knowledge of the background-element chemistry
for both geological and hydrological media. Background me-
dia are defined as soils, sediments, rocks, surface waters,
and groundwaters unaffected by Laboratory operations.
Background element concentrations in soils and the Bande-
lier Tuff are presented in this report; element and solute
distributions within sediments, surface waters, and ground-
waters will be addressed in future studies. Statistical and
geochemical comparisons of background samples and con-
taminated or nonbackground samples are needed to identify
and evaluate environmental contamination.

527 (LA-12968-MS) The unsaturated hydraulic
characteristics of the Bandelier Tuff. Rogers, D.B.; Galla-
her, B.M. Los Alamos National Lab., NM (United States).
Sep 1995. 138p. Sponsored by USDOE, Washington, DC
{(United States). DOE Contract W-7405-ENG-36. Order
Number DE96000894. Source: OSTI; NTIS; GPO Dep.

Report includes diskette designed to run on IBM PC com-
patible equipment.

This report summarizes the physical and, unsaturated hy-
draulic properties of the Bandelier Tuff determined from
laboratory measurements made on core samples collected
at Los Alamos National Laboratory. We fit new van
Genuchten-type moisture retention curves to this data, which
was categorized according to member of the Bandelier Tuff
and subunit of the Tshirege Member. Reasonable consis-
tency was observed for hydraulic propetties and retention
curves within lithologic units, while distinct differences were
observed for those properties between units. With the mois-
ture retention data, we constructed vertical profiles of in situ
matric suction and hydraulic head. These profiles give an in-
dication of the likely direction of liquid water movement
within the unsaturated zone and allow comparison of core-
scale and field-scale estimates of water flow and solute
transport parameters. Our core-derived transport velocities
are much smaller than values estimated from tritium, Cl, and
NO; contamination found recently in boreholes. The con-
taminant tracer-derived transport velocities from Los Alamos
Canyon are greater than corederived values found for the
Otowi Member, and for Mortandad Canyon, greater than
core-derived values for that borehole. The significant differ-
ence found for Mortandad Canyon suggests that fracture or
other fast-path transport may be important there. The rela-
tively small difference between observed and predicted
velocities at Los Alamos Canyon may mean that vadose
zone transport there occurs by unsaturated matrix flow.

528 (LLA-12978-MS) Cesium sorption and desorp-
tion on selected Los Alamos soils. Kung, K.S.; Chan, J.;
Longmire, P.; Fowler, M. Los Alamos National Lab., NM
(United States). Aug 1995. 66p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-7405-
ENG-36. Order Number DE95016709. Source: OSTI; NTIS;
INIS; GPO Dep.

Laboratory experiments were conducted to evaluate the
sorptivity of cesium onto Los Alamos soils under controlled
experimental conditions, Four soil profiles were collected
and each soil profile which is broken into layers according to
previously identified soil horizons were studied. Batch
sorption isotherms were studied to quantify the chemical re-
activity of each soil horizon toward cesium ion. Radioactive
cesium-137 was used as sorbent and gamma counting was
used to quantify the amount of sorption. Desorption experi-
ments were conducted after the sorption experiments. Batch
desorption isotherms were studied to quantify the desorption
of presorbed cesium from these Los Alamos soils. This
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study suggests cesium may sorb strongly and irreversibly on
most Los Alamos soils. The amount of cesium sorption and
desorption is possibly refated to the clay content of the soil
sample since subsurface sample has a higher clay content
than that of surface sample.

529 (LA-13108-MS) Sorption and desorption of
cesium and strontium on TA-2 and TA-41 soils and sedi-
ments. Kung, K. Stephen; Li, Benjamin W.; Longmire, P.A,;
Fowler, M.M. Los Alamos National Lab., NM (United States).
Apr 1996. 164p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract W-7405-ENG-36. Order
Number DE96009346. Source: OSTI; NTIS; INIS; GPO Dep.
Current environmental monitoring has detected radioactive
contaminants in alluvial groundwater, soils, and sediments
in the TA-2 and TA-41 areas along the north central edge of
Los Alamos National Laboratory. Because of this contami-
nation, this study was initiated. The objective of this study is
to quantify the sorptivity of cesium and strontium onto TA-2
and TA-41 site specific soil samples under a controlled envi-
ronment in the laboratory. The purposes of this work are to
determine cesium and strontium sorption coefficient for
these sit specific soils and to evaluate the potential transport
of cesium and strontium. Based on this information, a risk
assessment and remediation strategy can be developed.

530 (LA-SUB-95-27-1) SAMFT1D: Single-phase and
multiphase flow and transport in 1 dimension. Version
2.0, Documentation and user’s guide. Wu, Y.S. (Hydro-
Geologic, Inc., Herndon, VA (United States)); Huyakorn,
P.S.; Panday, S.; Park, N.S.; Kool, J.B. Los Alamos Na-
tional Lab., NM (United States); HydroGeoLogic, Inc.,
Herndon, VA (United States). Sep 1991. 297p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
W-7405-ENG-36. Order Number DE95007639. Source:
OSTI; NTIS; GPO Dep.

This report documents a one-dimensional numerical
model, SAMFT1D, developed to simulate single-phase and
multiphase fluid flow and solute transport in variably satu-
rated porous media. The formulation of the governing
equations and the numerical procedures used in the code
for single-phase and multiphase flow and transport are pre-
sented. The code is constructed to handle single-phase as
well as two or three-phase flow conditions using two inte-
grated sets of computational modules. The fully implicit
scheme is used in the code for both single-phase and multi-
phase flow simulations. Either the Crank-Nicholson scheme
or the fully implicit scheme may be used in the transport
simulation. The single-phase modules employ the Galerkin
and upstream weighted residual finite element techniques to
model flow and transport of water (aqueous phase) contain-
ing dissolved single-species contaminants concurrently or
sequentially, and include the treatment of various boundary
conditions and physical processes. The multiphase flow
modules use block-centered finite difference techniques to
simulate two or three-phase flow problems, and treat differ-
ent boundary conditions in terms of source/sink terms fully
implicitly. Whereas the multiphase solute transport modules
employ finite element schemes to handle single-species
transport in multiphase fluid systems. This document has
been produced as a user's manual. It contains detailed in-
formation on the code structure along with instructions for
input data preparation and sample input and printed output
for selected test problems. Also included are instructions for
job set up and simulation restart procedures.
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531 (LA-SUB—95-27-2) SAMFT2D: Single-phase and
multiphase flow and transport in 2 dimensions. Version
2, Documentation and user’s guide. Huyakorn, P.S. (Hy-
droGeologic, Inc., Herndon, VA (United States)); Wu, Y.S.;
Panday, S.; Park, N.S.; Kool, J.B. Los Alamos National
Lab., NM (United States); HydroGeologic, Inc., Herndon,
VA (United States). Sep 1991. 317p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-7405-
ENG-36. Order Number DE95013053. Source: OST!; NTIS;
GPO Dep.

This report documents a two-dimensional finite element
model, SAMFT2D, developed to simulate single-phase and
multiphase fluid flow and solute transport in variably satu-
rated porous media. The formulations of the governing
equations and the numerical procedures used in the code
for single-phase and multiphase flow and transport are pre-
sented. The code is constructed to handle single-phase as
well as two- or three-phase flow conditions using two inte-
grated sets of computational modules. A fully implicit
time-stepping scheme is used in the code for both single-
phase and multiphase flow simulations. Either the
Crank-Nicholson scheme or the fully implicit scheme may be
used in the transport simulation. The single-phase modules
employ the conventional Galerkin and upstream-weighted
residual finite element techniques to model flow and trans-
port of water (aqueous phase) containing dissolved
single-species contaminants concurrently or sequentially,
and include the treatment of various boundary conditions
and physical processes. The multiphase flow modules use
the Galerkin schemes with upstream weighting of phase
mobilities to simulate two- or three-phase flow problems,
and treat different boundary conditions in terms of source/
sink terms fully implicitly. The multiphase solute transport
modules employ the upstream-weighted residual schemes
to handle single-species transport in multiphase fluid sys-
tems. Several example problems are presented to verify the
code and to demonstrate its utility. These problems range
from one-phase unsaturated flow and transport to two- and
three-phase flow problems including gravity and capillary ef-
fects and associated transport simulations.

532 (LA-SUB-95-27-3) SAMFT3D: Single-phase and
muitiphase flow and transport in 3 dimensions. Version
1.0, Documentation and user’s guide. Los Alamos Na-
tional Lab.,, NM (United States); HydroGeologic, Inc.,
Herndon, VA (United States). Sep 1991. 190p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
W-7405-ENG-36. Order Number DE95013054. Source:
OSTI; NTIS; GPO Dep.

SAMFT3D is a three-dimensional, finite element code de-
signed to simulate single-phase and multiphase fluid flow
and contaminant transport in porous media. This report
documents the single-phase version of the code. The single-
phase computational modules have been developed to
simulate flow and solute transport in fully or variable satu-
rated porous media. The formulation of the governing
equations and the numerical procedures used in these mod-
ules are presented. The flow equation is approximated using
the Galerkin finite element method. For variably saturated
flow problems, nonlinearities due to unsaturated soil proper-
ties are treated using Picard or Newton-Raphson iterations.
The contaminant transport simulation can account for
advection, hydrodynamic dispersion, linear equilibrium sorp-
tion, and first-order degradation. Transport of a single
component can be handled. The transport equation is ap-
proximated using a upstream weighted residual method.
Several test problems are presented to verify the code and
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to demonstrate its utility. These problems range from single
one-dimensional to complex three-dimensional problems.
This document has been produced as a user's manual. It
contains brief information on the code structure along with
detailed instructions for input data preparation and sample
input and printed output for selected test problems. Also in-
cluded are instructions for setting up a simulation run and
restart procedures.

533 (LA-SUB-96-77-Vol.1) Laboratory analysis of
soil hydraulic properties of TA-49 soil samples. Volume
I: Report summary. Los Alamos National Lab., NM (United
States); Stephens (Daniel B.) and Associates, Inc., Albu-
querque, NM (United States). Apr 1995. 62p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
7405-ENG-36. Order Number DE96011888. Source: OSTI;
NTIS; INIS; GPO Dep.

The Hydrologic Testing Laboratory at Daniel B. Stephens
& Associates, Inc. (DBS&A) has completed laboratory tests
on TA-49 soil samples as specified by Mr. Daniel A. James
and summarized in Table 1. Tables 2 through 12 give the re-
sults of the specified analyses. Raw laboratory data and
graphical plots of data (where appropriate) are contained in
Appendices A through K. Appendix L lists the methods used
in these analyses. A detailed description of each method is
available upon request. Thermal properties were calculated
using methods reviewed by Campbell and covered in more
detail in Appendix K. Typically, soil thermal conductivities
are determined using empirical fitting parameters (five in this
case), Some assumptions are also made in the equations
used to reduce the raw data. In addition to the requested
thermal property measurements, calculated values are also
presented as the best available internal check on data qual-
ity. For both thermal conductivities and specific heats,
calculated and measured values are consistent and the
functions often cross. Interestingly, measured thermal
conductivities tend to be higher than calculated thermal con-
ductivities around typically encountered in situ moisture
contents (£5 percent). While we do not venture an explana-
tion of the difference, sensitivity testing of any problem
requiring nonisothermal modeling across this range is in or-
der.

534 (LA-SUB—-96-77-Vol.2) Measurement of unsatu-
rated hydraulic conductivity in the Bandelier Tuff at Los
Alamos. Conca, J. (Northwest Environmental Services,
Testing and Training, Richland, WA (United States)); Mock-
ler, T.J. Los Alamos National Lab., NM (United States);
Stephens (Daniel B.) and Associates, Inc., Albuquerque, NM
(United States). Apr 1995. 22p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract W-7405-
ENG-36. Order Number DE96011887. Source: OSTI; NTIS;
INIS; GPO Dep.

Hydraulic conductivities, K, were experimentally deter-
mined as a function of volumetric water content, 8, in
Bandelier Tuff cores from Los Alamos, New Mexico. These
data were used to determine the feasibility of applying a
new unsaturated flow technology (UFA™) to further hydro-
logic studies of tuffaceous rocks at Los Alamos. The K(6)
relationships for eight cores of Bandelier Tuff from boreholes
AAA and AAB were measured using the UFA and, together
with their in situ water contents, were used to determine
transient water flux into these samples at the time of sam-
pling. If the system is at steady-state, then these flux values
correspond to the recharge through those points, a situation
often encountered in semi-arid to arid regions such as Los



Alamos and other sites in the western United States. Sam-

ples AAA 9956, AAB 0011, AAB 0012 and AAB 0040
exhibited fluxes of 6 x 10~% cm/s, 4.8 x 10~7 cm/s, 2.8 x
10~7 cm/s and 2.4 x 10~2 cms, respectively, indicating sig-
nificant flux. Samples AAB 0063, AAB 0065, AAB 0072 and
AAB 0081 had very low water contents suggesting fluxes
less than 10~'° cm/s, and appear to be close to their resid-
ual water contents. Assuming that the samples AAB 0063,
AAB 0065, AAB 0072 and AAB 0081 were not accidentally
dried out during handling, these results imply that these
samples have zero recharge and that redistribution of mois-
ture at these horizons is controlled more by vapor diffusion
than by advection. The vapor diffusivities in these cores can
be determined using the new UFA gas permeameter. Sam-
ples AAA 9956, AAB 0011, AAB 0012 and AAB 0040
appear to be controlled by advection.

535 (LA-UR--95-2467) Cost effectiveness of in situ
bioremediation at Savannah River. Saaty, R.P.; Showal-
ter, W.E.; Booth, S.R. Los Alamos National Lab., NM
(United States). [1995]. 15p. Sponsored by USDOE, Wash-
ington, DC (United States). DOE Contract W-7405-ENG-36.
(CONF-950483-6: 3. international in situ and on-site
bioreclamation symposium, San Diego, CA (United States),
24-27 Apr 1995). Order Number DES5016900. Source:
OST!; NTIS; INIS; GPO Dep.

In situ bioremediation (ISBR) is an innovative new remedi-
ation technology for the removal of chlorinated solvents from
contaminated soils and groundwater. The principal contami-
nant at the Savannah River Integrated Demonstration is
tricloroethylene (TCE) a volatile organic compound (VOC). A
384-day test run at Savannah River, sponsored by the US
Department of Energy (DOE), Office of Technology Develop-
ment (EM-50), furnished information about the performance
and applications of ISBR. In situ bioremediation, as tested,
is based on two distinct processes occurring simultaneously;
the physical process of in situ air stripping and the biological
process of bioremediation. Both processes have the poten-
tial to remediate some amount of contamination. A quantity
of VOCs, directly measured from the extracted airstream,
was removed from the test area by the physical process of
air stripping. The biological process is difficult to examine.
However, the results of several tests performed at the SRID
and independent numerical modeling determined that the bi-
ological process remediated an additional 40% above the
physical process. Given these data, the cost effectiveness of
this new technology can be evaluated.

536 (LA-UR-96-512) Rectangular Schlumberger re-
sistivity arrays for delineating vadose zone clay-lined
fractures in shallow tuff. Miele, M. (ICF Kaiser, Rancho
Cordova, CA (United States)); Laymon, D.; Gilkeson, R.;
Michelotti, R. Los Alamos National Lab., NM (United States).
1996. 13p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract W-7405-ENG-36. (CONF-960477-2:
9, annual symposium on the application of geophysics to
engineering and environmental problems, Denver, CO
(United States), 15 Apr - 1 May 1996). Order Number
DE96008703. Source: OSTI; NTIS; INIS; GPO Dep.
Rectangular Schlumberger arrays can be used for 2-
dimensional lateral profiling of apparent resistivity at a
unique current electrode separation, hence single depth of
penetration. Numerous apparent resistivity measurements
are collected moving the potential electrodes (fixed MN
spacing) within a rectangle of defined dimensions. The
method provides a fast, cost-effective means for the collec-
tion of dense resistivity data to provide high-resolution
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information on subsurface hydrogeologic conditions. Several

rectangular Schlumberger resistivity arrays were employed
at Los Alamos National Laboratory (LANL) from 1989
through 1995 in an area adjacent to and downbhill from an
outfall pipe, septic tank, septic drainfield, and sump. Six
rectangular arrays with 2 AB spacings were used to delin-
eate lateral low resistivity anomalies that may be related to
fractures that contain clay and/or vadose zone water. Dupli-
cate arrays collected over a three year time period exhibited
very good data repeatability. The properties of tritium make
it an excellent groundwater tracer. Because tritium was
present in discharged water from all of the anthropogenic
sources in the vicinity it was used for this purpose. One ma-
jor low resistivity anomaly correlates with relatively high
tritium concentrations in the tuff. This was determined from
borehole samples collected within and outside of the
anomalous zone. The anomaly is interpreted to be due to
fractures that contain clay from the soil profile. The clay was
deposited in the fractures by aeolian processes and by sur-
face water infiltration. The fractures likely served as a
shallow vadose zone groundwater pathway.

537 (LA-UR-96-1723) Radionuclides in an under-
ground environment. Thompson, J.L. Los Alamos National
Lab.,, NM (United States). [1996]. 4p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
7405-ENG-36. (CONF-9609156—1:  NRC-4/nuclear and
radiochemistry meeting, St. Malo (France), Sep 1996). Order
Number DE96011294. Source: OSTI; NTIS; INIS; GPO Dep.

In the 100 years since Becquerel recognized radioactivity,
mankind has been very successful in producing large
amounts of radioactive materials. We have been less suc-
cessful in reaching a consensus on how to dispose of the
billions of curies of fission products and transuranics resuit-
ing from nuclear weapons testing, electrical power

generation, medical research, and a variety of other human
endeavors. Many countries, including the United States,
favor underground burial as a means of disposing of ra-
dioactive wastes. There are, however, serious questions
about how such buried wastes may behave in the under-
ground environment and particularly how they might
eventually contaminate water, air and soil resources on
which we are dependent. This paper describes research
done in the United States in the state of Nevada on the be-
havior of radioactive materials placed underground. During
the last thirty years, a series of “experiments” conducted for
other purposes (testing of nuclear weapons) have resulted
in a wide variety of fission products and actinides being in-
jected in rock strata both above and below the water table.
Variables which seem to control the movement of these ra-
dionuclides include the physical form (occlusion versus
surface deposition), the chemical oxidation state, sorption by
mineral phases of the host rock, and the hydrologic proper-
ties of the medium. The information gained from these
studies should be relevant to planning for remediation of nu-
clear facilities elsewhere in the world and for long-term
storage of nuclear wastes.

538 {LBL-36739) Injectable barriers for waste iso-
lation. Persoff, P. (Lawrence Berkeley National Lab., CA
(United States). Earth Sciences Div.); Finsterle, S.; Moridis,
G.J.; Apps, J.; Pruess, K.; Muller, S.J. Lawrence Berkeley
Lab., CA (United States). Mar 1995. 11p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
AC03-76SF00098. (CONF-950828—-19: 1995 National heat
transfer conference, Portland, OR (United States), 5-9 Aug
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1995). Order Number DES96000134. Source: OSTI; NTIS;
INIS; GPO Dep.

In this paper the authors report laboratory work and nu-
merical simulation done in support of development and
demonstration of injectable barriers formed from either of
two fluids: colloidal silica or polysiloxane. Two principal
problems addressed here are control of gel time and control
of plume emplacement in the vadose zone. Gel time must
be controlled so that the viscosity of the barrier fluid remains
low long enough to inject the barrier, but increases soon
enough to gel the barrier in place. During injection, the vis-
cosity must be low enough to avoid high injection pressures
which could uplift or fracture the formation. To test the grout
gel time in the soil, the injection pressure was monitored as
grouts were injected into sandpacks. When grout is injected
into the vadose zone, it slumps under the influence of grav-
ity, and redistributes due to capillary forces as it gels. The
authors have developed a new module for the reservoir sim-
ulator TOUGH2 to model grout injection into the vadose
zone, taking into account the increase of liquid viscosity as
a function of gel concentration and time. They have also de-
veloped a model to calculate soil properties after complete
solidification of the grout. The numerical model has been
used to design and analyze laboratory experiments and field
pilot tests. The authors present the results of computer sim-
ulations of grout injection, redistribution, and solidification.

539 (LBL-37067) Air barriers for waste contain-
ment in the subsurface. Moridis, G.J.; Pruess, K. Lawrence
Berkeley Lab., CA (United States). Apr 1995. 6p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC03-76SF00098. (CONF-9503116—-9: 1995 TOUGH work-
shop, Berkeley, CA (United States), 20-22 Mar 1995). Order
Number DE95012373. Source: OSTI; NTIS; GPO Dep.

The increase of air saturation in a soil alters significantly
its hydraulic characteristics by reducing its the relative per-
meability to liquids. This realization led to the concept that
air injection could be used in the context of remedial strate-
gies to create low permeability barriers to contaminated
water and NAPL migration. Air offers a number of significant
advantages as a barrier fluid: it is not a contaminant,
already exists in the vadose zone, is abundant, easily avail-
able, free of charge, and has well-known thermodynamic
properties. This report provides a brief summary of air bar-
rier modeling results to date.

540 (LBL-37380) Radionuclide behavior in water
saturated porous media: Diffusion and infiltration cou-
pling of thermodynamically and kinetically controlled
radionuclide water - mineral interactions. Spasennykh,
M.Yu. (Vernadsky Institute of Geochemistry and Analytical
Chemistry, Moscow (Russian Federation)); Apps, J.A.
Lawrence Berkeley Lab.,, CA (United States). May 1995.
22p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC03-76SF00098. Order Number
DE95016529. Source: OSTI; NTIS; INIS; GPO Dep.

A model is developed describing one dimensional ra-
dionuclide transport in porous media coupled with locally
reversible radionuclide water-mineral exchange reactions
and radioactive decay. Problems are considered in which
radionuclide transport by diffusion and infiltration processes
occur in cases where radionuclide water-solid interaction are
kinetically and thermodynamically controlled. The limits of
Sr-90 and Cs-137 migration are calculated over a wide
range of the problem variables (infiltration velocity, distribu-
tion coefficients, and rate constants of water-mineral
radionuclide exchange reactions).
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541 (LBL—-38095) Analog site for fractured rock
characterization. Annual report FY 1995. Long, J.C.S.
(and others); Loughty, C.; Faybishenko, B. Lawrence Berke-
ley Lab., CA (United States). Oct 1995. 142p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract
ACO03-765F00098. Order Number DE96008559. Source:
OSTI; NTIS; INIS; GPO Dep.

This report describes the accomplishments of the Analog
Site for Fracture Rock Characterization Project during fiscal
year 1995. This project is designed to address the problem
of characterizing contaminated fractured rock. In order to lo-
cate contaminant plumes, develop monitoring schemes, and
predict future fate and transport, the project will address the
following questions: What parts of the system control flow-
geometry of a fracture network? What physical processes
control flow and transport? What are the limits on measure-
ments to determine the above? What instrumentation
should be used? How should it be designed and imple-
mented? How can field tests be designed to provide
information for predicting behavior? What numerical models
are good predictors of the behavior of the system? The an-
swers to these question can be used to help plan drilling
programs that are likely to intersect plumes and provide ef-
fective monitoring of plume movement. The work is done at
an “analogue” site, i.e., a site that is not contaminated, but
has similar geology to sites that are contaminated, in order
to develop tools and techniques without the financial, time
and legal burdens of a contaminated site. The idea is to de-
velop conceptual models and investigations tools and
methodology that will apply to the contaminated sites in the
same geologic regimes. The Box Canyon site, chosen for
most of this work represents a unique opportunity because
the Canyon walls allow us to see a vertical plane through
the rock. The work represents a collaboration between the
Lawrence Berkeley National Laboratory (LBL), Stanford Uni-
versity (Stanford), Idaho National Engineering Laboratory
(INEL) and Parsons Environmental Engineering (Parsons).
LBL and Stanford bring extensive experience in research in
fractured rock systems. INEL and Parsons bring significant
experience with the contamination problem at INEL.

542 (LBL-38262) Numerical modeling of the
groundwater contaminant transport for the Lake
Karachai Area: The methodological approach and the
basic two- dimensional regional model. Petrov, A.V.
(Ministry for Atomic Energy in Russia (Russian Federation));
Samsonova, L.M.; Vasil'kova, N.A.; Zinin, A.l.; Zinina, G.A.
Lawrence Berkeley Lab., CA (United States). Jun 1994.
44p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC03-76SF00098. Order Number
DES6009141. Source: OSTI; NTIS; INIS; GPO Dep.

Methodological aspects of the numerical modeling of the
groundwater contaminant transport for the Lake Karachay
area are discussed. Main features of conditions of the task
are the high grade of non-uniformity of the aquifer in the
fractured rock massif and the high density of the waste solu-
tions, and also the high volume of the input data: both on
the part of parameters of the aquifer (number of pump tests)
and on the part of observations of functions of processes
(long-time observations by the monitoring well grid). The
modeling process for constructing the two dimensional re-
gional model is described, and this model is presented as
the basic model for subsequent full three-dimensional
modeling in sub-areas of interest. Original powerful mathe-
matical apparatus and computer codes for finite-difference
numerical modeling are used.



543 (LBNL-38825-P1.1-2) Two-dimensional analyti-
cal solutions for chemical transport in aquifers. Part 1.
Simplified solutions for sources with constant concen-
tration. Part 2. Exact solutions for sources with

constant flux rate. Shan, C.; Javandel, I. Lawrence Berke-
ley Lab., CA (United States). May 1996. 66p. Sponsored by
USDOE, Washington, DC (United States);California State
Government, Sacramento, CA (United States). DOE Con-
tract ACO03-76SF00098. Order Number DE96013125.
Source: OSTI; NTIS; INIS; GPO Dep.

Analytical solutions are developed for modeling solute
transport in a vertical section of a homogeneous aquifer.
Part 1 of the series presents a simplified analytical solution
for cases in which a constant-concentration source is lo-
cated at the top (or the bottom) of the aquifer. The following
transport mechanisms have been considered: advection (in
the horizontal direction), transverse dispersion (in the verti-
cal direction), adsomption, and biodegradation. In the
simplified solution, however, longitudinal dispersion is
assumed to be relatively insignificant with respect to advec-
tion, and has been neglected. Example calculations are
given to show the movement of the contamination front, the
development of concentration profiles, the mass transfer
rate, and an application to determine the vertical dispersiv-
ity. The analytical solution developed in this study can be a
useful tool in designing an appropriate monitoring system
and an effective groundwater remediation method.

544 (ORNL/ER—203/R1) Groundwater Quality Sam-
pling and Analysis Plan for Environmental Monitoring
Waste Area Grouping 6 at Oak Ridge National Labora-
tory. Environmental Restoration Program. CDM Federal
Programs Corp., Oak Ridge, TN (United States). Sep 1995.
113p. Sponsored by USDOE, Washington, DC (United
States), DOE Contract AC05-840R21400. Order Number
DE96006582. Source: OSTI; NTIS; INIS; GPO Dep.

This Sampling and Analysis Plan addresses groundwater
quality sampling and analysis activities that will be con-
ducted in support of the Environmental Monitoring Plan for
Waste Area Grouping (WAG) 6. WAG 6 is a shallow-burial
land disposal facility for low-level radioactive waste at the
Oak Ridge National Laboratory, a research facility owned by
the US Department of Energy and managed by Martin Mari-
etta Energy Systems, Inc. (Energy Systems). Groundwater
sampling will be conducted by Energy Systems at 45 wells
within WAG 6. The samples will be analyzed for various
organic, inorganic, and radiological parameters. The infor-
mation derived from the groundwater quality monitoring,
sampling, and analysis will aid in evaluating relative risk as-
sociated with contaminants migrating off-WAG, and also will
fulfill Resource Conservation and Recovery Act (RCRA) in-
terim permit monitoring requirements. The sampling steps
described in this plan are consistent with the steps that have
previously been followed by Energy Systems when conduct-
ing RCRA sampling.

545 (ORNL/ER-300) Work plan for the Oak Ridge
National Laboratory groundwater program: Continuous
groundwater collection. Oak Ridge National Lab., TN
(United States). Aug 1995. 40p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
840R21400. Order Number DE96006537. Source: OSTI;
NTIS; INIS; GPO Dep.

The continuous collection of groundwater data is a basic
and necessary part of Lockeheed Martin Energy Systems’
ORNL Environmental Restoration Area-Wide Groundwater
Program. Continuous groundwater data consist primarily of
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continually recorded groundwater levels, and in some in-
stances, specific conductivity, pH, and/or temperature
measurements. These data will be collected throughout the
ORNL site. This Work Plan (WP) addresses technical objec-
tives, equipment requirements, procedures, documentation
requirements, and technical instructions for the acquisition
of the continuous groundwater data. Intent of this WP is to
provide an approved document that meets all the necessary
requirements while retaining the flexibility necessary to ef-
fectively address ORNL’s groundwater problems.

546 (ORNL/ER-313) Hydrologic data summary for
the White Oak Creek watershed at Oak Ridge National
Laboratory, Oak Ridge, Tennessee, January-December
1994. Borders, D.M.; Ziegler, K.S.; Reece, D.K.; Watts, J.A,;
Frederick, B.J.; McCalla, W.L.; Pridmore, D.J. Oak Ridge
National Lab., TN (United States). Aug 1995. 122p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC05-840R21400. Order Number DES6006585.
Source: OSTI; NTIS; INIS; GPO Dep.

Environmental Sciences Division Publication 4437.

This report summarizes, for the 12-month period January
through December 1994, the available dynamic hydrologic
data collected on the White Oak Creek (WOC) watershed as
well as information collected on surface flow systems in the
surrounding vicinity that may affect the quality or quantity of
surface water in the watershed. The collection of hydrologic
data is one component of numerous, ongoing Oak Ridge
National Laboratory (ORNL) environmental studies and
monitoring programs and is intended to characterize the
quantity and quality of water in the surface flow system, as-
sist with the planning and assessment of remedial action
activities, provide long-term availability of data and quality
assurance of these data, and support long-term measures
of contaminant fluxes at a spatial scale to provide a compre-
hensive picture of watershed performance that is
commensurate with future remedial actions.

547 (ORNL/ER-337) Evaluation of ground freezing
for environmental restoration at waste area grouping 5,
Oak Ridge National Laboratory, Oak Ridge, Tennessee.
Gates, D.D. Oak Ridge National Lab., TN (United States).
Sep 1995. 20p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-840R21400. Order
Number DE96011793. Source: OSTI; NTIS; INIS; GPO Dep.

A study to evaluate the feasibility of using ground freezing
technology to immobilize tritium contaminants was per-
formed as part of the Waste Area Grouping (WAG) 6
Technology Demonstrations initiated by the WAG 6 Record
of Agreement. The study included a review of ground
freezing technology, evaluation of this technology for envi-
ronmental restoration, and identification of key technical
issues. A proposed ground freezing demonstration for con-
tainment of trittum at a candidate Oak Ridge National
Laboratory site was developed. The planning requirements
for the demonstration were organized into seven tasks
including site selection, site characterization, conceptual de-
sign, laboratory evaluation, demonstration design, field
implementation, and monitoring design. A brief discussion of
each of these tasks is provided. Additional effort beyond the
scope of this study is currently being directed to the selec-
tion of a demonstration site and the identification of funding.

548 (ORNL/ER—350) Wetland survey of the X-10
Bethel Valley and Melton Valley groundwater operable
units at Oak Ridge National Labortory Oak Ridge, Ten-
nessee. Rosensteel, B.A. Oak Ridge National Lab., TN
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(United States). Mar 1996. 62p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
960R22464. Order Number DE96008143. Source: OSTI;
NTIS; INIS; GPO Dep.

Executive Order 11990, Protection of Wetlands, (May 24,
1977) requires that federal agencies avoid, to the extent
possible, adverse impacts associated with the destruction
and modification of wetlands and that they avoid direct and
indirect support of wetlands development when there is a
practicable alternative. In accordance with Department of
Energy (DOE) Regulations for Compliance with Floodplains
and Wetlands Environmental Review Requirements (Sub-
part B, 10 CFR 1022.11), surveys for wetland presence or
absence were conducted in both the Melton Valley and the
Bethel Valley Groundwater Operable Units (GWOU) on the
DOE Oak Ridge Reservation (ORR) from October 1994
through September 1995. As required by the Energy and
Water Development Appropriations Act of 1992, wetlands
were identified using the criteria and methods set forth in
the Wetlands Delineation Manual (Army Corps of Engineers,
1987). Wetlands were identified during field surveys that ex-
amined and documented vegetation, soils, and hydrologic
evidence. Most of the wetland boundary locations and wet-
land sizes are approximate. Boundaries of wetlands in
Waste Area Grouping (WAG) 2 and on the former proposed
site of the Advanced Neutron Source in the upper Melton
Branch watershed were located by civil survey during previ-
ous wetland surveys; thus, the boundary locations and areal
sizes in these areas are accurate. The wetlands were classi-
fied according to the system developed by Cowardin et al.
(1979) for wetland and deepwater habitats of the United
States. A total of 215 individual wetland areas ranging in
size from 0.002 ha to 9.97 ha were identified in the Bethel
Valley and Melton Valley GWOUs. The wetlands are classi-
fied as palustrine forested broad-leaved deciduous (PFO1),
palustrine scrub-shrub broad-leaved deciduous (PSS1), and
palustrine persistent emergent (PEM1).

549 (ORNL/ER-366) Waste area grouping 2 Phase |
task data report: Ecological risk assessment and White
Oak Creek watershed screening ecological risk assess-
ment. Efroymson, R.A. (and others); Jackson, B.L.; Jones,
D.S. Oak Ridge National Lab., TN (United States). May
1996. 267p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DEY96011794. Scource: OSTI; NTIS; INIS; GPO Dep.

This report presents an ecological risk assessment for
Waste Area Grouping (WAG) 2 based on the data collected
in the Phase | remedial investigation (RI). it serves as an
update to the WAG 2 screening ecological risk assessment
that was performed using historic data. In addition to identi-
fying potential ecological risks in WAG 2 that may require
additional data collection, this report serves to determine
whether there are ecological risks of sufficient magnitude to
require a removal action or some other expedited remedial
process. WAG 2 consists of White Oak Creek (WOC) and its
tributaries downstream of the Oak Ridge National Laboratory
(ORNL) main plant area, White Oak Lake (WOL), the White
Oak Creek Embayment of the Clinch River, associated flood
plains, and the associated groundwater. The WOC system
drains the WOC watershed, an area of approximately 16.8
km? that includes ORNL and associated WAGs. The WOC
system has been exposed to contaminants released from
ORNL and associated operations since 1943 and continues
to receive contaminants from adjacent WAGs.
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550 (ORNL/GWPO-0010) CHEMFORM user’s guide.
Sjoreen, A.; Toran, L. Oak Ridge National Lab., TN (United
States). Jan 1996. 18p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC05-960R22464.
(ORNL/M—4988). Order Number DE96010092. Source:
OSTI; NTIS; GPO Dep.

CHEMFORM is a DOS-based program which converts
geochemical data files into the format read by the U.S. Geo-
logical Survey family of models: WATEQA4F, PHREEQE, or
NETPATH. These geochemical models require data format-
ted in a particular order, which typically does not match data
storage. CHEMFORM converts geochemical data that are
stored in an ASCII file to input files that can be read by
these models, without being re-entered by hand. The data
may be in any order and format in the original file, as long
as they are separated by blanks. The location of each data
element in the input file is entered in CHEMFORM. Any re-
quired data that are not present in your file may also be
entered. The positions of the data in the input file are saved
to be used as defauits for the next run. CHEMFORM runs in
two modes. In the first mode, it will read one input file and
write one output file. The input file may contain data on mul-
tiple lines, and the user will specify both line number and
position of each item in CHEMFORM. This mode facilitates
the conversion of the input from one model to the format
needed by another model. In the second mode, the CHEM-
FORM input files contains more than one water analysis. All
the geochemical data for a given sample are stored on one
line, and CHEMFORM writes an output file for each line.
This mode is useful when many samples are available for a
site in the same format (different monitoring points or sam-
ples taken at different times from one monitoring point).

551 (ORNL/GWPO-015) Murt user’s guide: A hy-
brid Lagrangian-Eulerian finite element model of
multiple-pore-region solute transport through subsur-
face media. Gwo, J.P. (Oak Ridge National Lab., TN
(United States)); Jardine, P.M.; Yeh, G.T.; Wilson, G.V. Oak
Ridge National Lab., TN (United States). Apr 1995. 124p.
Sponsored by USDOE, Washington, DC (United States).
DOE Contract AC05-840R21400. (ORNL/M—4592). Order
Number DE95017048. Source: OSTI; NTIS; INIS; GPO Dep.

Matrix diffusion, a diffusive mass transfer process,in the
structured soils and geologic units at ORNL, is believe to be
an important subsurface mass transfer mechanism; it may
affect off-site movement of radioactive wastes and remedia-
tion of waste disposal sites by locally exchanging wastes
between soilfrock matrix and macropores/fractures. Advec-
tive mass transfer also contributes to waste movement but
is largely neglected by researchers. This report presents the
first documented 2-D multiregion solute transport code
(MURT) that incorporates not only diffusive but also advec-
tive mass transfer and can be applied to heterogeneous
porous media under transient flow conditions. In this report,
theoretical background is reviewed and the derivation of
multiregion solute transport equations is presented. Similar
to MURF (Gwo et al. 1994), a multiregion subsurface flow
code, multiplepore domains as suggested by previous
investigators (eg, Wilson and Luxmoore 1988) can be imple-
mented in MURT. Transient or steady-state flow fields of the
pore domains can be either calculated by MURF or by mod-
elers. The mass transfer process is briefly discussed
through a three-pore-region multiregion solute transport
mechanism. Mass transfer equations that describe mass
flux across pore region interfaces are also presented and
parameters needed to caiculate mass transfer coefficients



detailed. Three applications of MURT (tracer injection prob-
lem, sensitivity analysis of advective and diffusive mass
transfer, hillslope ponding infiltration and secondary source
problem) were simulated and results discussed. Program
structure of MURT and functions of MURT subroutiness are
discussed so that users can adapt the code; guides for input
data preparation are provided in appendices.

552 (ORNL/GWPO-0017) An economic decision
framework using modeling for improving aquifer reme-
diation design. James, B.R.; Gwo, J.P.; Toran, L.E. Oak
Ridge National Lab., TN (United States). Nov 1995.
32p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE96006190. Source: OSTI; NTIS; INIS; GPO Dep.
Reducing cost is a critical challenge facing environmental
remediation today. One of the most effective ways of reduc-
ing costs is to improve decision-making. This can range
from choosing more cost- effective remediation alternatives
(for example, determining whether a groundwater contami-
nation plume should be remediated or not) to improving data
collection (for example, determining when data collection
should stoop). Uncertainty in site conditions presents a ma-
jor challenge for effective decision-making. We present a
framework for increasing the effectiveness of remedial de-
sign decision-making at groundwater contamination sites
where there is uncertainty in many parameters that affect re-
mediation design. The objective is to provide an easy-to-use
economic framework for making remediation decisions. The
presented framework is used to 1) select the best remedial
design from a suite of possible ones, 2) estimate if addi-
tional data collection is cost-effective, and 3) determine the
most important parameters to be sampled. The framework is
developed by combining elements from Latin-Hypercube
simulation of contaminant transport, economic risk-cost-
benefit analysis, and Regional Sensitivity Analysis (RSA).

553 (ORNL/GWPO-019) Determination of effective
porosity of mudrocks: a feasibility study. Dorsch, J. Oak
Ridge National Lab., TN (United States). Nov 1995.
70p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE96006034. Source: OSTI; NTIS; GPO Dep.

Matrix diffusion is believed to be an important transport
process within the double-porosity (primary sedimentary
porosity and secondary fracture porosity) mudrock-
dominated stratigraphic units on the Oak Ridge Reservation
(ORR). Effective porosity is identified as an important pa-
rameter for evaluating and modeling matrix diffusion as a
transport process. This report identifies, summarizes and
evaluates petrophysical techniques, which can be used to
determine the effective porosity of mudrock. Most of the
techniques found their original application in the petroleum
industry for the evaluation of reservoir rocks.

554 (ORNL/GWPO-023) Simulation of a field scale
tritium tracer experiment in a fractured, weathered shale
using discrete-fracture/matrix-diffusion and equivalent
porous medium models. Stafford, P.L. (Univ. of Ten-
nessee, Knoxville, TN (United States). Dept. of Geological
Sciences). Oak Ridge National Lab., TN (United States).
May 1996. 148p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC05-960R22464.
(ORNL/M-4987). Order Number DE96009666. Source:
OSTI; NTIS; INIS; GPO Dep.

Thesis submitted to Univ. of Tennessee, Knoxville, TN
(us).
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Simulations of a tritium tracer experiment in fractured
shale saprolite, conducted at the Oak Ridge National Labo-
ratory, were performed using 1D and 2D equivalent
porous medium (EPM) and discrete-fracture/matrix-diffusion
(DFMD) models. The models successfully reproduced the
general shape of the breakthrough curves in down-gradient
monitoring wells which are characterized by rapid first ar-
rival, a slow-moving center of mass, and a persistent “tail” of
low concentration. In plan view, the plume shows a large
degree of transverse spreading with the width almost as
great as the length. EPM models were sensitive to disper-
sivity coefficient values which had to be large (relative to the
3.7m distance between the injection and monitoring wells) to
fit the tail and transverse spreading. For example, to fit the
tail a longitudinal dispersivity coefficient, o, of 0.8 meters
for the 2D simulations was used. To fit the transverse
spreading, a transverse dispersivity coefficient, oy, of 0.8 to
0.08 meters was used indicating an o/cy ratio between 10
and 1. Transverse spreading trends were also simulated us-
ing a 2D DFMD model using a few larger aperture fractures
superimposed onto an EPM. Of the fracture networks stud-
ied, only those with truncated fractures caused transverse
spreading. Simulated tritium levels in all of the cases were
larger than observed values by a factor of approximately
100. Although this is partly due to input of too much tritium
mass by the models it appears that dilution in the wells,
which were not purged prior to sampling, is also a significant
factor. The 1D and 2D EPM models were fitted to monitoring

data from the first five years of the experiment and then
used to predict future tritium concentrations.

555 (OBRNL/GWPQO-025) Effective porosity and
pore-throat sizes of mudrock saprolite from the No-
lichucky Shale within Bear Creek Valley on the Oak
Ridge Reservation: Implications for contaminant trans-
port and retardation through matrix diffusion. Dorsch, J.
(Oak Ridge National Laboratory, TN (United States}); Kat-
sube, T.J. Oak Ridge National Lab., TN (United States).
May 1996. 81p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-960R22464. Order
Number DE96014595. Source: OSTI; NTIS; GPO Dep.

Specimens of saprolite developed from mudrock of the
Nolichucky Shale (Upper Cambrian, Conasauga Group)
from the Whiteoak Mountain thrust sheet on the Oak Ridge
Reservation (ORR) were analyzed. Petrophysical tech-
niques include helium porosimetry and mercury porosimetry.
Petrophysical data obtained from the laboratory experiments
include effective porosity, pore-throat sizes and their distri-
bution, specimen bulk-density, and specimen grain-density.
It is expected that the data from this study will significantly
contribute to constraining the modeling of the hydrologic be-
havior of saprolite developed from mudrock of the
Conasauga Group in general and from the Nolichucky Shale
specifically.

556 (ORNL/TM-12851) Cometabolic  bioreactor
demonstration at the Oak Ridge K-25 Site: Final report.
Lucero, A.J.; Donaldson, T.L.; Jennings, H.L.; Morris, M.1,;
Palumbo, A.V.; Herbes, S.E. Oak Ridge National Lab., TN
(United States). Aug 1995. 90p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO5-
840R21400. Order Number DE96000848. Source: OSTI;
NTIS; INIS; GPO Dep.

The Oak Ridge National Laboratory (ORNL) conducted a
demonstration of cometabolic technology for bioremediation
of groundwater contaminated with trichloroethylene (TCE)
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and other chlorinated solvents. The technology demonstra-
tion was located at a seep from the K-1070-C/D Classified
Burial Ground at the Oak Ridge K-25 Site. The technology
demonstration was designed to evaluate the performance of
two different types of cometabolic processes. In both cases,
the TCE is cometabolized in the sense that utilization of a
different primary substrate is necessary to obtain the simul-
taneous cometabolism of TCE. Trichloroethylene alone is
unable to support growth and maintenance of the microor-
ganisms. Methanotrophic (methane-utilizing) technology was
demonstrated first; aromatic-utilizing microorganisms were
demonstrated later. The demonstration was based on
scaleup of laboratory and bench-scale prototype equipment
that was used to establish the technical feasibility of the pro-
cesses.This report documents the operation of the
methanotrophic bioreactor system to treat the seep water at
the demonstration site. The initial objectives were to demon-
strate stable operation of the bioreactors and associated
equipment, including the pretreatment and effluent polishing
steps; and evaluate the biodegradation of TCE and other or-
ganics in the seep water for the three operating modes—air
oxidation pretreatment, steam-stripping pretreatment, and
no pretreatment.

557 (ORNL/TM-12903) Evaluation of improved
techniques for the removal of °Sr and *’Cs from pro-
cess wastewater and groundwater: Chabazite zeolite
baseline study. Bostick, D.T.; Arnold, W.D. Jr.; Taylor, P.A.;
McTaggart, D.R.; Burgess, M.W.; Guo, B. Oak Ridge Na-
tional Lab., TN (United States). Apr 1995. 35p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC05-840R21400. Order Number DE95011627. Source:
OSTI; NTIS; INIS; GPO Dep.

Standard waste treatment procedures for the removal of
%g5r and '¥Cs from contaminated groundwater and process
wastewaters generate large volumes of secondary contami-
nated wastes. Several new sorbent materials, ion
exchangers, and other processes hold the promise of treat-

ing large volumes of contaminated water while minimizing
the generation of secondary low-level radioactive wastes. As
part of the Efficient Separations/Processes-Integrated Pro-
gram (ESPIP), these new treatment techniques will be
compared with standard processes to define their effective-
ness for the removal of radioactive strontium (Sr) and
cesium (Cs), as well as to gauge the quantity of secondary
radioactive waste generated by the new processes. This re-
port summarizes the efforts made to design standardized
testing procedures to evaluate the sorption characteristics of
a baseline wastewater treatment technique. Definition of the
experimental procedures, as well as a summary of the
benchmark sorption technique, will provide the framework
with which to compare newly evolving treatment technolo-
gies. Accomplishments include selecting the feed strewn to
the Process Waste Treatment Plant (PWTP) at Oak Ridge
National Laboratory as representative of the prototypical
contaminated wastewater of many DOE sites. Samples from
the PWTP feed stream were collected and analyzed for
metals, anions, total Sr and Cs, radioactive Sr and Cs, alka-
linity, pH, and density. The cumulative sample data were
used to formulate a simulant that will be used as a standard
waste surrogate for comparative testing of selected treat-
ment methods.

558 (ORNL/TM—-12912) Dual wall reverse circula-
tion drilling with multi-level groundwater sampling for
groundwater contaminant plume delineation at Paducah
Gaseous Diffusion Plant, Paducah, Kentucky. Smuin,

118 Environmental Management Technical Reports

D.R.; Morti, E.E.; Zutman, J.L.; Pickering, D.A. Oak Ridge
National Lab., TN (United States). [1995]). 26p. Sponsored
by USDOE, Washington, DC (United States). DOE Contract
AC05-840R21400. Order Number DES5015798. Source:
OSTI; NTIS; INIS; GPO Dep.

Dual wall reverse circulation (DWRC) drilling was used to
drill 48 borings during a groundwater contaminant investiga-
tion at the Paducah Gaseous Diffusion Plant, Paducah,
Kentucky. This method was selected as an alternative to
conventional hollow stem auger drilling for a number of
reasons, including the expectation of minimizing waste, in-
creasing the drilling rate, and reducing the potential for
cross contamination of aquifers. Groundwater samples were
collected from several water-bearing zones during drilling of
each borehole. The samples were analyzed for volatile or-
ganic compounds using a field gas chromatograph. This
approach allowed the investigation to be directed using
near-real-time data. Use of downhole geophysical logging,
in conjunction with lithologic descriptions of borehole cut-
tings, resulted in excellent correlation of the geology in the
vicinity of the contaminant plume. The total volume of cut-
tings generated using the DWRC drilling method was less
than half of what would have been produced by hollow stem
augering; however, the cuttings were recovered in slurry
form and had to be dewatered prior to disposal. The drilling
rate was very rapid, often approaching 10 ft/min; however,
frequent breaks to perform groundwater sampling resulted in
an average drilling rate of < 1 f/min. The time required for
groundwater sampling could be shortened by changing the
sampling methodology. Analytical results indicated that the
drilling method successfully isolated the various water bear-
ing zones and no cross contamination resulted from the
investigation.

559 (ORNL/TM-13003) Refinement of the Kansas
City Plant site conceptual model with respect to dense
non-aqueous phase liquids (DNAPL). Korte, N.E. (Oak

Ridge National Lab., TN (United States)); Hall, S.C.; Baker,
J.L. Oak Ridge National Lab., TN (United States). [1995].
45p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC05-840R21400. Order Number
DE96000846. Source: OSTI; NTIS; INIS; GPO Dep.

This document presents a refinement of the site concep-
tual model with respect to dense non-aqueous phase liquid
(DNAPL) at the US Department of Energy Kansas City Plant
(KCP). This refinement was prompted by a review of the lit-
erature and the results of a limited study that was conducted
to evaluate whether pools of DNAPL were present in con-
taminated locations at the KCP. The field study relied on the
micropurge method of sample collection. This method has
been demonstrated as a successful approach for obtaining
discrete samples within a limited aquifer zone. Samples
were collected at five locations across 5-ft well screens lo-
cated at the base of the alluvial aquifer at the KCP. The
hypothesis was that if pools of DNAPL were present, the dis-
solved concentration would increase with depth. Four wells
with highly contaminated groundwater were selected for the
test. Three of the wells were located in areas where DNAPL
was suspected, and one where no DNAPL was believed to
be present. The results demonstrated no discernible pattern
with depth for the four wells tested. A review of the data in
light of the available technical literature suggests that the
fine-grained nature of the aquifer materials precludes the
formation of pools. Instead, DNAPL is trapped as discontin-
uous ganglia that are probably widespread throughout the
aquifer. The discontinuous nature of the DNAPL distribution



prevents the collection of groundwater samples with concen-
trations approaching saturation. Furthermore, the results
indicate that attempts to remediate the aquifer with conven-
tional approaches will not result in restoration to pristine
conditions because the tortuous groundwater flow paths will
inhibit the efficiency of fluid-flow-based treatments.

560 (ORNL/TM-13055) Groundwater, A century of
word evolution. Diefendorf, A.F. Oak Ridge National Lab.,
TN (United States). Aug 1995. 18p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO05-
840R21400. Order Number DE96000315. Source: OSTI;
NTIS; INIS; GPO Dep.

Environmental Sciences Division Publication No. 4446.

Words, especially those that apply directly to more than
one discipline, often become the object of intense debate
among professionals in those disciplines. This is particularly
true with those people who have to deal with technical jar-
gon on a day-to-day basis and who are concerned that
scientific facts get communicated in as clear and concise a
manner as possible. Communications regarding environ-
mental restoration projects for the US Department of Energy
are no exception. Lockheed Martin Energy Systems, Inc., its
subcontractors and other prime contractors often disagree
about the spelling and use of compound words. This
frequently results in inconsistent spelling between project re-
ports and incorrect spelling of referenced document titles.
The following discussion is an attempt to provide an objec-
tive, in-depth examination of the evolution of one particular
word and recommendations for its proper and consistent
use. This discussion is the result of an extensive literature
search conducted within the library system at Oak Ridge
National Laboratory as well as the personal geologic
libraries of the author and colleagues. The author has at-
tempted to cite only those works produced by recognized
names in the related disciplines or those works that consti-
tute common references or glossaries.

561 (ORNL/TM-13099) Evaluation of improved
technologies for the removal of *°Sr and '*’Cs from pro-
cess wastewater and groundwater: FY 1995 status.
Bostick, D.T. (Oak Ridge National Lab., TN (United States));
Arnold, W.D. Jr.; Burgess, M.W.; McTaggart, D.R.; Taylor,
P.A.; Guo, B. Oak Ridge National Lab., TN (United States).
Mar 1996. 78p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC05-960R22464. Order
Number DE96009669. Source: OSTI; NTIS; INIS; GPO Dep.

A number of new sorbents are currently being developed
for the removal of ®°Sr and '¥Cs from contaminated, caustic
low-level liquid waste (LLLW). These sorbents are poten-
tially promising for use in the cleanup of contaminated
groundwater and process wastewater containing the two ra-
dionuclides. The goal of this subtask is to evaluate the new
sorbents to determine whether their associated treatment
technology is more selective for the decontamination of
wastewater streams than that of currently available pro-
cesses., Activities during fiscal year 1995 have included
completing the characterization of the standard treatment
technology, ion exchange on chabazite zeolite. Strontium
and cesium sorption on sodium-modified zeolite was ob-
served in the presence of elevated concentrations of
wastewater components: sodium, potassium, magnesium,
and calcium. The most significant loss of nuclide sorption
was noted in the first 0- to 4-meq/L addition of the cations to
a wastewater -simulant. Radionuclide sorption on the pre-
treated zeolite was also determined under dynamic flow
conditions. Resorcinol-formaldehyde (R-F) resin, which was
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developed at the Savannah River Site, was selected as the
first new sorbent to be evaluated for wastewater treatment.
Nuclide sorption on this resin was greater when the resin
had been washed with ultrapure water and air dried prior to
use.

562 (PNL—10522) Hanford stakeholder participation
in evaluating innovative technologies: VOC product
line, Passive soil vapor extraction using borehole flux
tunable hybrid plasma. Peterson, T.; McCabe, G.; Niesen,
K.; Serie, P. Pacific Northwest Lab., Richland, WA (United
States). May 1995. 67p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-76RL01830.
Order Number DE95011869. Source: OSTI; NTIS; INIS;
GPO Dep.

A three-phased stakeholder participation program was
conducted to support the Volatile Organic Compounds Arid
Site Integrated Demonstration (VOC-Arid ID). The US
DOFE’s Office of Technology Development (OTD) sponsored
and directed the VOC-Arid ID. lts purpose was to develop
and demonstrate new technologies for remediating VOC
contamination in soil and ground water. The integrated
demonstration, hosted by the Hanford site in Washington
State, is being transitioned into the Department of Energy’'s
(DOE) Plume Focus Area. The Plume Focus Area has the
same basic objectives as the ID, but is broader in scope and
is a team effort with technology developers and technology
users. The objective is to demonstrate a promising technol-
ogy once, and if results warrant deploy it broadly across the
DOE complex and in private sector applications.

563 (PNL-10605) Hanford Site Long-term Surface
Barrier Development Program: Fiscal year 1994 high-
lights. Petersen, K.L.; Link, S.0.; Gee, G.W. Pacific
Northwest Lab., Richland, WA (United States). Aug 1995.
86p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. Order Number
DE95016683. Source: OSTI; NTIS; INIS; GPO Dep.

The Hanford Site Surface Barrier Development Program
was organized in 1985 to test the effectiveness of various
barrier designs in minimizing the effects of water infiltration;
plant, animal and human intrusion; and wind and water ero-
sion on buried wastes, plus preventing or minimizing the
emanation of noxious gases. A team of scientists from the
Pacific Northwest Laboratory (PNL) and engineers from
Westinghouse Hanford Company (WHC) direct the barrier
development effort. ICF Kaiser Hanford Company, in con-
junction with WHC and PNL, developed design drawings
and construction specifications for a 5-acre prototype bar-
rier. The highlight of efforts in FY 1994 was the construction
of the prototype barrier. The prototype barrier was con-
structed on the Hanford Site at the 200 BP-1 Operable Unit
of the 200 East Area. Construction was completed in August
1994 and monitoring instruments are being installed so ex-
periments on the prototype barrier can begin in FY 1995.
The purpose of the prototype barrier is to provide insights
and experience with issues regarding barrier design, con-
struction, and performance that have not been possible with
individual tests and experiments conducted to date. Addi-
tional knowledge and experience was gained in FY 1994 on
erosion control, physical stability, water infiltration control,
model testing, Resource Conservation and Recovery Act
(RCRA) comparisons, biocintrusion control, long-term perifor-
mance, and technology transfer.

564 (PNL-10698) Hanford Site ground-water moni-
toring for 1994. Dresel, P.E. (and others); Thorne, P.D.;
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Luttrell, S.P. Pacific Northwest Lab., Richland, WA (United
States). Aug 1995. 370p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-76RL01830.
Order Number DE96001345. Source: OSTI; NTIS; INIS;
GPO Dep.

Report includes diskette designed to run on IBM PC or
compatible equipment.

This report presents the results of the Ground-Water
Surveillance Project monitoring for calendar year 1994 on
the Hanford Site, Washington. Hanford Site operations from
1943 onward produced large quantities of radiologic and
chemical waste that have impacted ground-water quality on
the Site. Monitoring of water levels and ground-water chem-
istry is performed to track the extent of contamination and
trends in contaminant concentrations. The 1994 monitoring
was also designed to identify emerging ground-water quality
problems. The information obtained is used to verify compli-
ance with applicable environmental regulations and to
evaluate remedial actions. Data from other monitoring and
characterization programs were incorporated to provide an
integrated assessment of Site ground-water quality. Addi-
tional characterization of the Site’s geologic setting and
hydrology was performed to support the interpretation of
contaminant distributions. Numerical modeling of sitewide
ground-water flow also supported the overall project goals.
Water-level monitoring was performed to evaluate ground-
water flow directions, to track changes in water levels, and
to relate such changes to changes in site disposal practices.
Water levels over most of the Hanford Site continued to de-
cline between June 1993 and June 1994. These declines
are part of the continued response to the cessation of dis-
charge to U Pond and other disposal facilities. The low
permeability in this area which enhanced mounding of
waste-water discharge has also slowed the response to the
reduction of disposal.

565 (PNL-10786) Clean option: Berkeley Pit water
treatment and resource recovery strategy. Gerber, M.A;
Orth, R.J.; Elmore, M.R.; Monzyk, B.F. Pacific Northwest
Lab., Richland, WA (United States). Sep 1995. 90p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-76RL01830. Order Number DE96000746.
Source: OSTI; NTIS; INIS; GPO Dep.

The US Department of Energy (DOE), Office of Technol-
ogy Development, established the Resource Recovery
Project (RRP) in 1992 as a five-year effort to evaluate and
demonstrate muitiple technologies for recovering water,
metals, and other industrial resources from contaminated
surface and groundwater. Natural water resources located
throughout the DOE complex and the and western states
have been rendered unusable because of contamination
from heavy metals. The Berkeley Pit, a large, inactive, open
pit copper mine located in Butte, Montana, along with its as-
sociated groundwater system, has been selected by the
RRP for use as a feedstock for a test bed facility located
there. The test bed facility provides the infrastructure
needed to evaluate promising technologies at the pilot plant
scale. Data obtained from testing these technologies was
used to assess their applicability for similar mine drainage
water applications throughout the western states and at
DOE. The objective of the Clean Option project is to
develop strategies that provides a comprehensive and inte-
grated approach to resource recovery using the Berkeley Pit
water as a feedstock. The strategies not only consider the
immediate problem of resource recovery from the contami-
nated water, but also manage the subsequent treatment of
all resulting process streams. The strategies also employ
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the philosophy of waste minimization to optimize reduction
of the waste volume requiring disposal, and the recovery
and reuse of processing materials.

566 (PNL-10817) Hydrochemistry and hydrogeo-
logic conditions within the Hanford Site upper basalt
confined aquifer system. Spane, F.A. Jr.; Webber, W.D.
Pacific Northwest Lab., Richland, WA (United States). Sep
1995. 70p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC06-76RL01830. Order Number
DE96001153. Source: OSTI; NTIS; INIS; GPO Dep.

As part of the Hanford Site Ground-Water Surveillance
Project, Flow System Characterization Task. Pacific North-
west Laboratory examines the potential for offsite migration
of contamination within the upper basalt confined aquifer
system for the US Department of Energy (DOE). As part of
this activity, groundwater samples were collected over the
past 2 years from selected wells completed in the upper
Saddle Mountains Basalt. The hydrochemical and isotopic
information obtained from these groundwater samples pro-
vides hydrologic information conceming the aquifer-flow
system. Ideally, when combined with other hydrologic prop-
erty information, hydrochemical and isotopic data can be
used to evaluate the origin and source of groundwater, areal
groundwater-flow patterns, residence and groundwater
travel time, rock/groundwater reactions, and aquifer inter-
communication for the upper basalt confined aquifer system.
This report presents the first comprehensive Hanford Site-
wide summary of hydrochemical properties for the upper
basalt confined aquifer system. This report provides the hy-
drogeologic characteristics (Section 2.0) and hydrochemical
properties (Section 3.0) for groundwater within this system.
A detailed description of the range of the identified hydro-
chemical parameter subgroups for groundwater in the upper
basalt confined aquifer system is also presented in Section
3.0. Evidence that is indicative of aquifer contamination/
aquifer intercommunication and an assessment of the po-
tential for offsite migration of contaminants in groundwater
within the upper basalt aquifer is provided in Section 4.0.
The references cited throughout the report are given in Sec-
tion 5.0. Tables that summarize groundwater sample
analysis results for individual test interval/well sites are in-
cluded in the Appendix.

567 (PNL-10835) Comparison of constant-rate
pumping test and slug interference test results at the
Hanford Site B pond multilevel test facility. Spane, F.A.
Jr.; Thorne, P.D. Pacific Northwest Lab., Richland, WA
(United States). Oct 1995. 50p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
76RL01830. Order Number DES6002033. Source: OSTI;
NTIS; INIS; GPO Dep.

Pacific Northwest Laboratory (PNL), as part of the Han-
ford Site Ground-Water Surveillance Project, is responsible
for monitoring the movement and fate of contamination
within the unconfined aquifer to ensure that public health
and the environment are protected. To support the monitor-
ing and assessment of contamination migration on the
Hanford Site, a sitewide 3-dimensional groundwater flow
model is being developed. Providing quantitative hydrologic
property data is instrumental in development of the 3-
dimensional model. Multilevel monitoring facilities have been
installed to provide detailed, vertically distributed hydrologic
characterization information for the Hanford Site unconfined
aquifer. In previous reports, vertically distributed water-level
and hydrochemical data obtained over time from these



multi-level monitoring facilities have been evaluated and re-
ported. This report describes the B pond facility in Section
2.0. It also provides analysis results for a constant-rate
pumping test (Section 3.0) and slug interference test (Sec-
tion 4.0) that were conducted at a muitilevel test facility
located near B Pond (see Figure 1. 1) in the central part of
the Hanford Site. A hydraulic test summary (Section 5.0)
that focuses on the comparison of hydraulic property
estimates obtained using the two test methods is also pre-
sented. Reference materials are listed in Section 6.0.

568 (PNL-10886) Development of a three-
dimensional ground-water model of the Hanford Site
unconfined aquifer system: FY 1995 status report.
Wurstner, S.K.; Thome, P.D.; Chamness, M.A.; Freshley,
M.D.; Williams, M.D. Pacific Northwest Lab., Richland, WA
(United States). Dec 1995. 200p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO6-
76RL01830. Order Number DE96003996. Source: OSTI;

NTIS; INIS; GPO Dep.

A three-dimensional numerical model of ground-water
flow was developed for the uppermost unconfined aquifer at
the Hanford Site in south-central Washington. Development
of the model is supported by the Hanford Site Ground-Water
Surveillance Project, managed by the Pacific Northwest Na-
tional Laboratory, which is responsible for monitoring the
sitewide movement of contaminants in ground water be-
neath the Hanford Site. Two objectives of the Ground-Water
Surveillance Project are to (1) identify and quantify existing,
emerging, or potential ground-water quality problems, and
(2) assess the potential for contaminants to migrate from the
Hanford Site through the ground-water pathway. Numerical
models of the ground-water flow system are important tools
for estimating future aquifer conditions and predicting the
movement of contaminants through ground water. The
Ground-Water Surveillance Project has supported develop-
ment and maintenance of a two-dimensional model of the
unconfined aquifer. This report describes upgrade of the
two-dimensional model to a three-dimensional model. The
numerical mode! is based on a three-dimensional concep-
tual model that will be continually refined and updated as
additional information becomes available. This report
presents a description of the three-dimensional conceptual
model of ground-water flow in the unconfined aquifer system
and then discusses the cur-rent state of the three-
dimensional numerical model.

569 (PNL-SA-23468) A demonstration of in situ
bioremediation of CCL,4 at the Hanford Site. Hooker, B.S.;
Skeen, R.S.; Truex, M.J.; Peyton, B.M. Pacific Northwest
Lab., Richland, WA (United States). Nov 1994. 22p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-76RL01830. (CONF-951171—1: 23. Hanford
symposium on health and the environment conference,
Richland, WA (United States), 7-11 Nov 1995). Order Num-
ber DE95011412. Source: OSTI; NTIS; INIS; GPO Dep.
The United States Department of Energy’s VOC-Arid Inte-
grated Demonstration Program (VOC/Arid-ID} is developing
an in situ bioremediation technology to meet the need for a
cost-effective method to clean ground water contaminated
with chlorinated solvents, nitratés, or other organic and inor-
ganic contaminants. Currently, a field demonstration of the
technology is being conducted at the Hanford site in south-
eastern Washington state. The goal of this demonstration is
to stimulate native denitrifying microorganisms to destroy
carbon tetrachloride and nitrate. Contaminants are destroyed
by mixing an electron donor (acetate) and an electron
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acceptor (nitrate) into the aquifer, using a matrix of recircula-
tion wells. This work also evaluates the effectiveness.of
applying scale-up techniques developed in the petrochemi-
cal industry to bioremediation. The scale-up process is
based on combining fluid mixing and transport predictions
with numerical descriptions for biological transport and reac-
tion kinetics. This paper focuses on the necessity of this
design approach to select nutrient feeding strategies that
limit biofouling while actively destroying contaminants.

570 (PNL-SA-25595) Theory and numerical appli-
cation of subsurface flow and transport for transient
freezing conditions. White, M.D. (Pacific Northwest Lab.,
Richland, WA (United States). Earth and Environmental Sci-
ences Center). Pacific Northwest Lab., Richland, WA (United
States). Apr 1995. 10p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC06-76RL01830.
(CONF-9504192—1: 15. annual hydrology days conference,

Ft. Collins, CO (United States), 3-7 Apr 1995). Order Num-
ber DE95014182. Source: OSTI; NTIS; INIS; GPO Dep.

Protective barriers are being investigated for the contain-
ment of radioactive waste within subsurface environments.
Predicting the effectiveness of cryogenic barriers and near-
surface barriers in temperate or arctic climates requires
capabilities for numerically modeling subsurface flow and
transport for freezing soil conditions. A predictive numerical
model is developed herein to simulate the flow and transport
of radioactive solutes for three-phase (water-ice-air) sys-
tems under freezing conditions. This physically based model
simulates the simultaneous flow of water, air, heat, and ra-
dioactive solutes through variably saturated and variably
frozen geologic media. Expressions for ice (frozen water)
and liquid water saturations as functions of temperature, in-
terfacial pressure differences, and osmotic potential are
developed from nonhysteretic versions of the Brooks and
Corey and van Genuchten functions for soil moisture reten-
tion. Aqueous relative permeability functions for variably
saturated and variably frozen geologic media are developed
from the Mualem and Burdine theories for predicting relative
permeability of unsaturated soil. Soil deformations, caused
by freezing and melting transitions, are neglected. Algo-
rithms developed for predicting ice and liquid water
saturations and aqueous-phase permeabilities were incorpo-
rated into the finite-difference based numerical simulator
STOMP (Subsurface Transport Over Multiple Phases). Ap-
plication of the theory is demonstrated by the solution of
heat and mass transport in a horizontal cylinder of partially
saturated porous media with differentially cooled ends, with
the colder end held below the liquid water freezing point.
This problem represents an essential capability for modeling
cryogenic barriers in variably saturated geologic media.

571 (PNL-SA-25678) The use of bench- and field-
scale data for design of an in situ carbon tetrachloride
bioremediation system. Peyton, B.M. (and others); Truex,
M.J.; Skeen, R.S. Pacific Northwest Lab., Richland, WA
(United States). Apr 1995. 12p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
76RL01830. (CONF-950483-5: 3. international in situ and
on-site bioreclamation symposium, San Diego, CA (United
States), 24-27 Apr 1995). Order Number DE95014194.
Source: OSTI; NTIS; INIS; GPO Dep.

A suite of simulation models were developed as a design
tool in support of an in situ bioremediation demonstration at
the Hanford site in Washington state. The design tool,
calibrated with field - and bench-scale data, was used to an-
swer four field-scale system design questions: (1) What are
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the important reaction processes and kinetics? (2) How will
biomass distribute in the aquifer in response to injected sub-
strate? (3) What well configuration best ensures proper
nutrient transport and process control? (4) What operating
and monitoring strategy should be used to confirm effective
remediation? This paper does not describe the design tool
itself, but describes how the design tool was used to opti-
mize field site design parameters such as well spacing,
hydraulic control, contaminant destruction, and nutrient in-
jection strategies.

572 (PNL-SA—25679) Modeling biologically reactive
transport in porous media. Clement, T.P.; Hooker, B.S.;
Skeen, R.S. Pacific Northwest Lab., Richland, WA (United
States); Associated Western Universities, Inc., Salt Lake
City, UT (United States). Apr 1995. 10p. Sponsored by US-
DOE, Washington, DC (United States);Associated Western
Universities, Inc., Salt Lake City, UT (United States). DOE
Contract AC06-76RL01830 ; FGO07-93ER75912. (CONF-
950420-27: International conference on mathematics and
computations, reactor physics, and environmental analyses,
Portland, OR (United States), 30 Apr - 4 May 1995). Order
Number DE95014195. Source: OST!; NTIS; INIS; GPO Dep.
A one-dimensional biofilm-based reactive transport model
is developed to simulate biologically mediated substrate
metabolism and contaminant destruction in saturated porous
media. The resulting equations are solved by a finite-
difference based, three-level, operator-split approach. The
numerical solution procedure is stable, easy-to-code, and
computationally efficient. As an example problem, biological
denitrification and fortuitous CT destruction processes in
one-dimensional porous media is studied. The simulation re-
sults of the example problem show that the present model
can be successfully used to predict biological processes and
nutrient/contaminant transport in saturated porous media.

573 (PNL-SA-26258) Bench-scaleffield-scale inter-
pretations: Session overview. Cunningham, A.B.; Peyton,
B.M. Pacific Northwest Lab., Richland, WA (United States).
Apr 1995. 6p. Sponsored by USDOE, Washington, DC
(United States);National Science Foundation, Washington,
DC (United States). DOE Contract AC06-76RL01830.
(CONF-950483-4: 3. international in situ and on-site
bioreclamation symposium, San Diego, CA (United States),
24-27 Apr 1995). Order Number DE95014637. Source:
OSTI; NTIS; INIS; GPO Dep.

In situ bioremediation involves complex interactions be-
tween biological, chemical, and physical processes and
requires integration of phenomena operating at scales
ranging from that of a microbial cell (107%) to that of a reme-
diation site (10 to 1000 m). Laboratory investigations of
biodegradation are usually performed at a relatively smalil
scale, governed by convenience, cost, and expedience.
However, extending the results from a laboratory-scale
experimental system to the design and operation of a field-
scale system introduces (1) additional mass transport
mechanisms and limitations; (2) the presence of multiple
phases, contants, and competing microorganisms (3) spatial
geologic heterogeneities; and (4) subsurface environmental
factors that may inhibit bacterial growth such as tempera-
ture, pH, nutrient, or redox conditions. Field bioremediation
rates may be limited by the availability of one of the nec-
essary constituents for biotransformation: substrate,
contaminant, electron acceptor, nutrients, or microorganisms
capable of degrading the target compound. The factor that
limits the rate of bioremediation may not be the same in the
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laboratory as it is in the field, thereby leading, to develop-
ment of unsuccessful remediation strategies.

574 (PNNL-10907) Muitimedia Environmental Pol-
lutant Assessment System (MEPAS®): Groundwater
pathway formulations. Whelan, G. (Pacific Northwest Na-
tional Lab., Richland, WA (United States)); McDonald, J.P.;
Sato, C. Pacific Northwest National Lab., Richland, WA
(United States). Jun 1996. 60p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO06-
76RL01830. Source: OSTI (requests by U.S. Government
Agencies and Their Contractors). Other requestors should
be directed to Pacific Northwest National Laboratory.

Report and referenced software both copyrighted and
available to government agencies and their contractors.

This report describes the mathematical formulations used
for contaminant fate and transport in the groundwater path-
way of the Multimedia Environmental Pollutant Assessment
System (MEPAS). It is one in a series of reports that collec-
tively describe the components of MEPAS. The groundwater
component of the MEPAS methodology models solute trans-
port through the groundwater environment (i.e., partially
saturated and saturated zones). Specifically, this component
provides estimates of groundwater contaminant fluxes at
various transporting medium interfaces (e.g., water table or
aquifer/river interface)} and contaminant concentrations at
withdrawal wells. Contaminant fluxes at transporting
medium interfaces represent boundary conditions for the
next medium in which contaminant migration and fate is to
be simulated (e.g., groundwater contamination entering a
surface-water environment). Contaminant concentrations at
withdrawal wells provide contaminant levels for the expo-
sure assessment component of MEPAS. A schematic
diagram illustrating the groundwater environment is pre-
sented. The migration and fate of contaminants through the
groundwater environment are described by the three-
dimensional, advective-dispersive equation for solute
transport. The results are based on semianalytical solutions
(i.e., solutions that require numerical integration) that are
well established in the scientific literature. To increase com-
putational efficiency, limits of integration are also identified.

575 (PNNL-10912) Stakeholder acceptance analy-
sis: In-well vapor stripping, in-situ bioremediation, gas
membrane separation system (membrane separation).
Peterson, T. Battelle Seattle Research Center, WA (United
States). Dec 1995. 70p. Sponsored by USDOE, Washing-
ton, DC (United States). DOE Contract AC06-76RL01830.
(BSRC-800/95/021). Order Number DES6005841. Source:
OSTI; NTIS; INIS; GPO Dep.

This document provides stakeholder evaluations on inno-
vative technologies to be used in the remediation of volatile
organic compounds from soils and ground water. The tech-

nologies evaluated are; in-well vapor stripping, in-situ
bioremediation, and gas membrane separation.
576 (PNNL-10914) Stakeholder acceptance analy-

sis ResonantSonic drilling. Peterson, T. (Battelle Seattle
Research Center, WA (United States)). Pacific Northwest
Lab., Richland, WA (United States). Dec 1995. 34p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-76RL01830. (BSRC-800/95/019). Order
Number DES6006114. Source: OSTI; NTIS; INIS; GPO Dep.

This report presents evaluations, recommendations, and
requirements concerning ResonantSonic Drilling (Sonic
Drilling), derived from a three-year program of stakeholder
involvement. Sonic Drilling is an innovative method to reach



contamination in soil and groundwater. The resonant sonic
drill rig uses counter-rotating weights to generate energy,
which causes the drill pipe to vibrate elastically along its en-
tire length. In the resonant condition, forces of up to 200,000
pounds are transmitted to the drill bit face to create a cutting
action. The resonant energy causes subsuiface materials to
move back into the adjacent formation, permitting the drill
pipe to advance. This report is for technology developers
and those responsible for making decisions about the use of
technology to remediate contamination by volatile organic
compounds. Stakeholders’ perspectives help those respon-
sible for technology deployment to make good decisions
concerning the acceptability and applicability of sonic drilling
to the remediation problems they face.

577 (PNNL-10950) Environmental surveillance
master sampling schedule. Bisping, L.E. Pacific Northwest
Lab., Richland, WA (United States). Feb 1996. 70p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC06-76RL01830. Order Number DES6007517.
Source: OSTI; NTIS; INIS; GPO Dep.

Environmental surveillance of the Hanford Site and sur-
rounding areas is conducted by the Pacific Northwest
National Laboratory (PNNL) for the US Department of En-
ergy (DOE). This document contains the planned 1996
schedules for routine collection of samples for the Surface
Environmental Surveillance Project (SESP), Drinking Water
Project, and Ground-Water Surveillance Project.

578 (PNNL-10977) Laboratory testing of the in-well
vapor-stripping system. Gilmore, T.J.; Francois, O. Pacific
Northwest Lab., Richland, WA (United States). Mar 1996.
26p. Sponsored by USDOE, Washington, DC (United
States), DOE Contract AC06-76RL01830. Order Number
DE96008811. Source: OSTI; NTIS; INIS; GPO Dep.

The Volatile organic Compounds-Arid Integrated Demon-
stration (VOC-Arid ID) was implemented by the US
Department of Energy’s (DOE’s) Office of Technology De-
velopment to develop and test new technologies for the
remediation of organic chemicals in the subsurface. One of
the technologies being tested under the VOC-Arid ID is the
in-well vapor-stripping system. The in-well vapor-stripping
concept was initially proposed by researchers at Stanford
University and is currently under development through a col-
laboration between workers at Stanford University and
DOE's Pacific Northwest National Laboratory. The project to
demonstrate the in-well vapor-stripping technology is divided
into three phases: (1) conceptual model and computer sim-
ulation, (2) laboratory testing, and (3) field demonstration.
This report provides the methods and results of the labora-
tory testing in which a full-scale replica was constructed and
tested above ground in a test facility located at DOE’s Han-
ford Site, Washington. The system is a remediation
technology designed to preferentially extract volatile organic
compounds (VOCs) from contaminated groundwater by con-
verting them to a vapor phase.

579 (SAND-93-7038) South Fence Road — Phase 1
field operations summary. McCord, J.P. (INTERA, Inc., Al-
buquerque, NM (United States)); Neel, D. Sandia National
Labs., Albuquerque, NM (United States); INTERA, Inc., Al-
buquerque, NM (United States); GRAM, Inc., Albuquerque,
NM (United States). Mar 1996. 160p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
ACO04-94AL85000. Order Number DE9S6010868. Source:
OSTI; NTIS; INIS; GPO Dep.

SUBSURFACE CONTAMINANTS

The South Fence Road (SFR) project is part of the Sandia
National Laboratories, New Mexico (SNL/NM) Site-Wide Hy-
drogeologic Characterization (SWHC) task. The SWHC task
has as its objective the reduction of uncertainty about the
rate and direction of groundwater flow in the SNL/NM/
Kirtland Air Force Base (KAFB) area. The SFR project area
is located along the southern boundary of SNL/KAFB. This
project area was selected to provide site-specific information
related to geology and groundwater hydrology within the
Hubbell Spring/Tijeras/Sandia fault complex. Specific objec-
tives included determining the depth to the Santa Fe Group/
bedrock contact, 'the depth to the water table, and the hy-
drogeologic complexities related to faulting. This report is a
basic data report from the first phase of field operations
associated with the drilling, logging, completion, and devel-
opment of South Fence Road Wells SFR-1D and SFR-1S,
SFR-2, SFR-3D and SFR-3S, and SFR-4. These test/
monitoring wells were installed as part of Sandia National

Laboratories, New Mexico, Environmental Restoration
Project.
580 (SAND—-94-2094) Assessment of dry barriers

for containment of mobile constituents in the
unsaturated zone. Morris, C.E. (Univ. of New Mexico, Albu-
querque, NM (United States)); Thomson, B.M.; Stormont,
J.C. Sandia National Labs., Albuquerque, NM (United
States). Jan 1995. 59p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC04-94AL85000. Order
Number DE95010512. Source: OSTI; NTIS; INIS; GPO Dep.

A dry barrier may be formed by circulating dry air through
a soil layer above or below a waste disposal site, thus re-
ducing the soil moisture content to very low values. Drying a
horizontal soil layer creates a barrier to vertical water move-
ment in three ways. First, the drying removes water from the
system, intercepting water infiltrating down from the surface.
Second, drying a soil layer increases its water storage ca-
pacity so the soil will tend to retain rather than transmit
water. Third, as a soil layer dries, moisture is removed from
progressively smaller interstitial pores so that the hydraulic
conductivity of the formation (for liquid flow) decreases. For
example, the hydraulic conductivity of a typical sand may
decrease by three orders of magnitude as its moisture con-
tent is reduced from 20 to 10 percent. This study analyzed
the technical and economic feasibility of the subsurface dry
barrier concept for containment of a migrating contaminant
plume in unsaturated soil. The concept was shown to be a
viable option for limiting aqueous migration of pollutants
through unsaturated media, with estimated capital costs of
between $130,000 and $260,000 for a 1-hectare barrier,
and annual operating costs of $10,000 per year.

581 (SAND-95-2187) Ground water flow velocity in
the bank of the Columbia River, Hanford, Washington.
Ballard, S. (Sandia National Labs., Albuguerque, NM
(United States). Geophysics Dept.). Sandia National Labs.,
Albuquerque, NM (United States). Dec 1995. 18p. Spon-
sored by USDOE, Washington, DC (United States). DOE
Contract AC04-94AL85000. Order Number DES6005044.
Source: OSTI; NTIS; INIS; GPO Dep.

To properly characterize the transport of contaminants
from the sediments beneath the Hanford Site into the
Columbia River, a suite of In Situ Permeable Flow Sensors
was deployed to accurately characterize the hydrologic
regime in the banks of the river. The three dimensional flow
velocity was recorded on an hourly basis from mid May to
mid July, 1994 and for one week in September. The first
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data collection interval coincided with the seasonal high wa-
ter level in the river while the second interval reflected
conditions during relatively low seasonal river stage. Two
flow sensors located approximately 50 feet from the river
recorded flow directions which correlated very well with river
stage, both on seasonal and diurnal time scales. During
time intervals characterized by falling river stage, the flow
sensors recorded flow toward the river while flow away from
the river was recorded during times of rising river stage. The
flow sensor near the river in the Hanford Formation
recorded a component of flow oriented vertically downward,
probably reflecting the details of the hydrostratigraphy in
close proximity to the probe. The flow sensor near the river
in the Ringold Formation recorded an upward component of
flow which dominated the horizontal components most of
the time. The upward flow in the Ringold probably reflects
regional groundwater flow into the river. The magnitudes of
the flow velocities recorded by the flow sensors were lower
than expected, probably as a result of drilling induced distur-
bance of the hydraulic properties of the sediments around
the probes. The probes were installed with resonant sonic
drilling which may have compacted the sediments immedi-
ately surrounding the probes, thereby reducing the hydraulic
conductivity adjacent to the probes and diverting the
groundwater flow away from the sensors.

582 (SAND—96-0163) Summary of field operations,
well TRN-1. Fritts, J.E. (GRAM, Inc., Albuquerque, NM
(United States)); Thomas, E.; McCord, J.P. Sandia National
Labs., Albuquerque, NM (United States); GRAM, Inc., Albu-
querque, NM (United States); INTERA, Inc., Albuquerque,
NM (United States). Mar 1996. 66p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract ACO04-
94AL85000. Order Number DE96010967. Source: OSTI;
NTIS; INIS; GPO Dep.

TRN-1 was drilled near the SE corner of Kirtland Air Force
Base to a depth of 510 feet. This well is in the Site-Wide Hy-
drogeologic Characterization task field program, which is
part of Sandia’s Environmental Restoration Project. After
drilling, the borehole was logged, plugged to a depth of 352
ft, and completed as a monitoring well. Sand pack interval is
from 305 to 352 ft and the screen interval is from 320 to 340
ft. During field operations, important subsurface geologic
and hydrologic data were obtained (drill cuttings, geophys-
ical logs of alluvial cover). Identification of the Abo formation
in the subsurface will be useful. The subsurface hydrologic
data will help define the local hydrostratigraphic framework
within the bedrock. Future aquifer testing will be conducted
for transmissivity, etc.

583 (SAND-96-0164) Summary of field operations
Powerline Wells PL-1, PL-2, PL-3. Foutz, W.L. (Lamb As-
sociates, Inc., Albuquerque, NM (United States)). Sandia
National Labs., Albuguerque, NM {(United States); Lamb As-
sociates, Inc., Albuquerque, NM (United States). Mar 1996.
102p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. Order Number
DEY6010910. Source: OSTI; NTIS; INIS; GPO Dep.

This report summarizes field operations and hydrogeo-
logic data obtained during installation of the Powerline
monitoring/test wells near the western boundary of Kirtland
Air Force Base. These wells were installed in 1994 as part
of the Site-Wide Hydrogeologic Characterization Project sat-
urated zone investigation. The Site-Wide Hydrogeologic
Characterization Project is part of Sandia National Laborato-
ries, New Mexico, Environmental Restoration Project. Three
wells were drilled and completed at this location, and named
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PL-1, PL-2, and PL-3. They are located northwest of Tech
Area 3, and are named after a high-voltage powerline
located just south of the wells. The objectives of the Power-
line wells were to determine the depth to water, complete 2
water table wells and a deeper Santa Fe Group well, to
determine the geologic provenance of Santa Fe Group sedi-
ments at this location, and to obtain background core
samples for radiological analysis. During these field opera-
tions, important subsurface hydrogeologic data were
obtained. These data include drill cuttings and lithologic de-
scriptions, core samples with background analytical data,
geophysical logs, water quality parameters, and water lev-
els. Aquifer tests at the Powerline location will generate data
that may yield information on anisotropy in the Santa Fe
Group and constrain numerical modeling resuits that indi-
cate that there is a major northward component of
groundwater flow from McCormick Ranch and Tech Area 3
test sites toward City of Albuquerque and KAFB well fields.

584 (SAND-96-0165) Summary of field operations
Magazine Road North Wells MRN-1 and MRN-2. Fritts,
J.E. (GRAM, Inc., Albuguerque, NM (United States)); Mc-
Cord, J.P. Sandia National Labs., Albuquerque, NM (United
States); GRAM, Inc., Albuquerque, NM (United States); IN-
TERA, Inc., Albuquerque, NM (United States). Mar 1996.
97p. Sponsored by USDOE, Washington, DC (United
States). DOE Contract AC04-94AL85000. Order Number
DE96010869. Source: OSTI; NTIS; INIS; GPO Dep.

This report provides a summary of the field operations as-
sociated with the installation of the MRN-1 and MRN-2 test/
monitoring wells. These wells were installed in December
1994 and January 1995 as part of the Site-Wide Hydrogeo-
logic Characterization (SWHC) task field program. The
SWHC task is part of the Sandia National Laboratories, New
Mexico, Environmental Restoration Project carried out by
the Environmental Operations Center, 7500. MRN-1 and
MRN-2 are paired wells located near the western edge of
Kirtland Air Force Base (KAFB), west of Technical Area 3
(TA3), and north of Magazine Road. (Note: MRN stands for
Magazine Road North). During the MRN field operations,
important subsurface geologic, hydrologic, chemical, and ra-
diological data were obtained. Subsurface geologic data
include descriptions of drill cuttings, core, and geophysical
logs of the upper unit of the Santa Fe Group. The geology
identified here can help determine the eastern limit of the
ancestral Rio Grande lithofacies. Subsurface hydrologic
data include borehole geophysical logs, and qualitative infor-
mation obtained during well completion and development. In
addition, future aquifer testing at the MRN site will generate
data for the interpretation of aquifer parameters such as
transmissivity. Samples were taken from core every 100 feet
at MRN-1 for chemical and radiological analysis to provide
background data for the Environmental Restoration Project.

585 (SAND-96-1031) Recommendations for com-
puter modeling codes to support the UMTRA
groundwater restoration project. Tucker, M.D. (Sandia
National Labs., Albuguerque, NM (United States)); Khan,
M.A. Sandia National Labs., Albuquerque, NM (United
States). Apr 1996. 77p. Sponsored by USDOE, Washington,
DC (United States). DOE Contract AC04-94AL85000. Order
Number DE96010899. Source: OSTI; NTIS; INIS; GPO Dep.

The Uranium Mill Tailings Remediation Action (UMTRA)
Project is responsible for the assessment and remedial ac-
tion at the 24 former uranium mill tailings sites located in the
US. The surface restoration phase, which includes contain-
ment and stabilization of the abandoned uranium mill



tailings piles, has a specific termination date and is nearing
completion. Therefore, attention has now turned to the
groundwater restoration phase, which began in 1991. Regu-
lated constituents in groundwater whose concentrations or
activities exceed maximum contaminant levels (MCLs) or
background levels at one or more sites include, but are not
limited to, uranium, selenium, arsenic, molybdenum, nitrate,
gross alpha, radium-226 and radium-228. The purpose of
this report is to recommend computer codes that can be
used to assist the UMTRA groundwater restoration effort.
The report includes a survey of applicable codes in each of
the following areas: (1) groundwater flow and contaminant
transport modeling codes, (2) hydrogeochemical modeling
codes, (3) pump and treat optimization codes, and (4) deci-

sion support tools. Following the survey of the applicable
codes, specific codes that can best meet the needs of the
UMTRA groundwater restoration program in each of the four
areas are recommended.

586 (SAND-96-1459) Technical considerations for
the implementation of subsurface microbial barriers for
restoration of groundwater at UMTRA sites. Tucker, M.D.
Sandia National Labs., Albuquerque, NM (United States).
Jan 1996. 47p. Sponsored by USDOE, Washington, DC
(United States). DOE Contract AC04-94AL85000. Order
Number DE96012418. Source: OSTI; NTIS; INIS; GPO Dep.

The Uranium Mill Tailings Remediation Action (UMTRA)
Program is responsible for the assessment and remedial ac-
tion at the 24 former uranium mill tailings sites located in the
United States. The surface remediation phase, which has
primarily focused on containment and stabilization of the
abandoned uranium mill tailings piles, is nearing completion.
Attention has now turned to the groundwater restoration
phase. One alternative under consideration for groundwater
restoration at UMTRA sites is the use of in-situ permeable
reactive subsurface barriers. In this type of a system, con-
taminated groundwater will be allowed to flow naturally
through a barrier filled with material which will remove haz-
ardous constituents from the water by physical, chemical or
microbial processes while allowing passage of the pore wa-
ter. The subject of this report is a reactive barrier which
would remove uranium and other contaminants of concern
from groundwater by microbial action (i.e., a microbial bar-
rier). The purpose of this report is to assess the current
state of this technology and to determine issues that must
be addressed in order to use this technology at UMTRA
sites. The report focuses on six contaminants of concern at
UMTRA sites including uranium, arsenic, selenium, molyb-
denum, cadmium and chromium. In the first section of this
report, the fundamental chemical and biological processes
that must occur in a microbial barrier to control the migration
of contaminants are described. The second section contains
a literature review of research which has been conducted on
the use of microorganisms to immobilize heavy metals. The
third section addresses areas which need further develop-
ment before a microbial barrier can be implemented at an
UMTRA site.

587 (UCRL-ID~-120416) Summary of the LLNL
gasoline spill demonstration - dynamic underground
stripping project. Newmark, R.L.; Aines, R.D. Lawrence
Livermore National Lab., CA (United States). 3 Apr 1995.
36p. Sponsored by USDOE, Washington, DC (United
States);National Inst. of Environmental Health Sciences, Re-
search Triangle Park, NC (United States). DOE Contract
W-7405-ENG-48. Order Number DE95011415. Source:
OSTI; NTIS; GPO Dep.
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Underground spills of volatile hydrocarbons (solvents or
fuels) can be difficult to clean up when the hydrocarbons are
present both above and below the water table and are found
in relatively impermeable clays. Years of groundwater
pumping may not completely remove the contamination. Re-
searchers at Lawrence Livermore National Laboratory
(LLNL) and the College of Engineering at the University of
California at Berkeley (UCB) have collaborated to develop a
technique called Dynamic Underground Stripping to remove
localized underground spills in a relatively short time. The
U.S. Department of Energy’s Office of Environmental
Restoration and Waste Management has sponsored a full-
scale demonstration of this technique at the LLNL gasoline
spill site. When highly concentrated contamination is found
above the standing water table, vacuum extraction has been
very effective at both removing the contaminant and en-
hancing biological remediation through the addition of
oxygen. Below the water table, however, these advantages
cannot be obtained. For such sites where the contamination
is too deep for excavation, there are currently no widely ap-
plicable cleanup methods. Dynamic Underground Stripping
removes separate-phase organic contaminants below the
water table by heating the subsurface above the boiling
point of water, and then removing both contaminant and wa-
ter by vacuum extraction. The high temperatures both
convert the organic to vapor and enhance other removal
paths by increasing diffusion and eliminating sorption. Be-
cause this method uses rapid, high-energy techniques in
cleaning the soll, it requires an integrated system of under-
ground monitoring and imaging methods to control and
evaluate the process in real time.

588 (UCRL-JC-122299) Effect of subsurface elec-
trical heating and steam injection on the indigenous
microbial community. Krauter, P.; MacQueen, D.; Horn, J.;
Bishop, D. Colorado School of Mines, Golden, CO (United
States). Research Inst. Nov 1995. 8p. Sponsored by US-
DOE, Washington, DC (United States). DOE Contract
W-7405-ENG-48. (CONF-960804—25: SPECTRUM '96: in-
ternational conference on nuclear and hazardous waste
management, Seattle, WA (United States), 18-23 Aug
1996). Order Number DE96010702. Source: OSTI; NTIS;
GPO Dep.

Since the potential for contaminant bioremediation in
steam treated subsurface environments has not been ex-
plored, the thermal remedial treatment of a gasoline spill at
Lawrence Livermore National Laboratory’s (LLNL) Livermore
site provided an opportunity to study microbial community
changes in the subsurface environment. Many terrestrial mi-
croorganisms die or become metabolically inactive if heated
for a sufficient time at temperatures of 62-100°C thus ther-
mal remediation techniques are expected to significantly
alter the microbial community structure. We studied changes
in community structure and population abundance as well
as the characteristics of indigenous heat-tolerant microor-
ganisms before and after steam treatment. Using fatty acid
profiles from cuiturable microorganisms obtained from sedi-
ment cores before and after thermal treatment, a 90-98%
decline in total microorganism populations in hot subsurface
sediments (up to 94°C) was found. Surviving heat-tolerant
microorganisms were found to possess elevated concentra-
tions of saturated fatty acids in their lipid membranes. We
also observed that some heat-tolerant microorganisms were
capable of degrading gasoline compounds.

589 (UCRL-JC—-122874) Complex electrical resis-
tance tomography of a subsurface PCE plume. Ramirez,
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A.; Daily, W,; LeBrecque, D. Lawrence Livermore National
Lab., CA {United States). Jan 1996. 10p. Sponsored by
USDOE, Washington, DC (United States). DOE Contract W-
7405-ENG-48. (CONF-960477-5: 9. annual symposium on
the application of geophysics to engineering and environ-
mental problems, Denver, CO (United States), 15 Apr - 1
May 1996). Order Number DE96010245. Source: OSTI;
NTIS; GPO; GPO Dep.

A controlled experiment was conducted to evaluate the
performance of complex electrical resistivity tomography
(CERT) for detecting and delineating free product dense
non-aqueous phase liquid (DNAPL) in the subsurface. One
hundred ninety liters of PCE were released at a rate of 2
liters per hour from a point 0.5 m below ground sutface. The
spill was conducted within a double walled tank where satu-
rated layers of sand, bentonite and a sand/bentonite mixture
were installed. Complex electrical resistance measurements
were performed. Data were taken before the release, sev-
eral times during, and then after the PCE was released.
Magnitude and phase were measured at 1 and 64 Hz. Data
from before the release were compared with those during
the release for the purpose of imaging the changes in con-
ductivity resulting from the plume. Conductivity difference
tomographs showed a decrease in electrical conductivity as
the DNAPL penetrated the soil. A pancake-shaped anomaly
developed on the top of a bentonite layer at 2 m depth. The
anomaly grew in magnitude and extent during the release
and borehole television surveys data confirmed the anomaly
to be free-product PCE whose downward migration was
stopped by the low permeability clay. The tomographs
clearly delineated the plume as a resistive anomaly.

590 (USGS-OFR-95-160) Ground-water data for the
Nevada Test Site and selected other areas in South-
Central Nevada, 1992-1993. Geological Survey, Denver,
CO (United States). 1995. 50p. Sponsored by Department
of the Interior, Washington, DC (United States);USDOE,
Washington, DC (United States). DOE Contract Al08-
86NV10583. Order Number DE96000244. Source: OSTI;
NTIS; INIS; U.S. Geological Survey, Information Services,
Box 25286, MS 517, Denver Federal Center, Denver, CO
(United States) 80225-0046; GPO Dep.

The US Geological Survey, in support of the US Depart-
ment of Energy Environmental Restoration and Hydrologic
Resources Management Programs, collects and compiles
hydrogeologic data to aid in characterizing the regional and
local ground-water flow systems underlying the Nevada Test
Site and vicinity. This report presents selected ground-water
data collected from wells and test holes at and in the vicinity
of the Nevada Test Site. Depth-to-water measurements
were made during water year 1993 at 55 sites at the
Nevada Test Site and 43 regional sites in the vicinity of the
Nevada Test Site. Depth to water ranged from 87.7 to 674.6
meters below land surface at the Nevada Test Site and from
6.0 to 444.7 meters below land surface at sites in the vicinity
of the Nevada Test Site. Depth-to-water measurements
were obtained using the wire-line, electric-tape, air-line, and
steel-tape devices. Total measured ground-water withdrawal
from the Nevada Test Site during the 1993 calendar year
was 1,888.04 million liters. Annual ground-water withdrawals
from 14 wells ranged from 0.80 million to 417.20 million
liters. Tritium concentrations from four samples at the
Nevada Test Site and from three samples in the vicinity of
the Nevada Test Site collected during water year 1993
ranged from near O to 27,676.0 becquerels per liter and
from near 0 to 3.9 becquerels per liter, respectively.
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591 (USGS-OFR-95-284) Ground-water data for the
Nevada Test Site 1992, and for selected other areas in
South-Central Nevada, 1952-1992. Geological Survey,
Denver, CO (United States). [1992). 60p. Sponsored by De-
partment of the Interior, Washington, DC (United
States);USDOE, Washington, DC (United States). DOE
Contract Al08-86NV10583. Order Number DES6000243.
Source: OSTI; NTIS; INIS; U.S. Geological Survey, Informa-
tion Services, Box 25286, MS 517, Denver Federal Center,
Denver, CO (United States) 80225-0046; GPO Dep.
Ground-water data collected from wells and test holes at
and in the vicinity of the Nevada Test Site have been
compiled in a recently released report. These data were col-
lected by the US Geological Survey, Department of the
Interior, in support of the US Department of Energy, Environ-
mental Restoration and Hydrologic Resources Management
Programs. Depth-to-water measurements were made at 53
sites at the Nevada Test Site from October 1, 1991, to
September 30, 1992, and at 60 sites in the vicinity of the
Nevada Test Site from 1952 to September 30, 1992. For
water year 1992, depth to water ranged from 288 to 2,213
feet below land surface at the Nevada Test Site and from 22
to 1,460 feet below land surface at sites in the vicinity of the
Nevada Test Site. Total ground-water withdrawal data com-
piled for 12 wells at the Nevada Test Site during calendar
year 1992 was more than 400 million gallons. Tritium con-
centrations in water samples collected from five test holes at
the Nevada Test Site in water year 1992 did not exceed the
US Environmental Protection Agency drinking, water limit.

592 (WHC-EP-0394-10) Groundwater maps of the
Hanford Site, December 1994. Serkowski, J.A.; Hartman,
M.J.; Sweeney, M.D. Westinghouse Hanford Co., Richland,
WA (United States). Jun 1995. 46p. Sponsored by USDOE,
Washington, DC (United States). DOE Contract AC06-
87RL10930. Order Number DE95017147. Source: OSTI;
NTIS; INIS; GPO Dep.

This report is a continuation of a series of reports (see
Serkowski et al 1994) that the configuration of the upper-
most unconfined aquifer beneath the Hanford Site. This
series presents the results of the semiannual water level
measurement program and the water table maps generated
from these measurements. The reports document the
changes in the groundwater level at the Hanford Site during
the transition from nuclear material production to environ-
mental restoration and remediation. In addition, these
reports provide water level data to support the various site
characterization and groundwater monitoring programs cur-
rently in progress on the Hanford Site.
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