





3 3679 00055 6425

ReOpt™ V2.0 User Guide

M. K. White
J. L. Bryant

QOctober 1992

Prepared for U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest Laboratory
Operated for the U.S. Department of Energy
by Battelle Memoaorial Institute



Notice

ReOpt™ is available to DOE and DOE Contractors for their use and is not to
be made available or distributed to any other organization, without approval
for such release or use, from Intellectual Property Services, Pacific
Northwest Laboratory, Richiand, Washington 99352,

ReOpt™ is registered trademark. Copyright notices are attached to ReQOpt software
as a prerequisite to technology transfer via licensing by Battelle,

Omnis® Seven is a registered trademark of Blyth Softwarse, Inc.

IBM and IBM PC are registered trademarks of International Business Machines
Corporation.

Microsoft and MS-DOS are registered trademarks of Microsoft Corporation.
Microsoft Windows and Windows/386 are also trademarks of Microsoft
Corporation.

Macintosh is a registered trademark of Apple Computer, Inc.



Summary

Cleaning up the large number of contaminated waste sites at Department of Energy
{DOE) facilities in the U.S. presents a large and complex problem. Each waste site poses a
singular set of circumstances (different contaminants, environmental concerns, and
regulations) that affect selection of an appropriate response.

Pacific Northwest Laboratory (PNL) developed ReOpt to provide information about
the remedial action technologies that are currently available. It is an easy-to-use personal
computer program and database that contains data about these remedial technologies and
auxiliary data about contaminants and regulations. ReOpt will enable engineers and
planners involved in environmental restoration efforts to quickly identify potentially
applicable environmental restoration technologies and access corresponding information
required to select cleanup activities for DOE sites.
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1.0 What |s ReQOpt?

The U.S. Department of Energy (DOE) is faced with a tremendously complex
challenge -- potential cleanup of a large number of waste sites. In support of this task,
DOE sponsored development of a computer-based methodology to streamline the remedial
investigation/feasibility study process required prior to cleanup of their waste sites. The
Pacific Northwest Laboratory {PNL)*® has developed the Remedial Action Assessment
System (RAAS) {Buelt 1991; White 1991; Pennock 1992), which can be used for screen-
ing, linking, and evaluating established technology process options to support conducting
feasibility studies under the Comprehensive Environmental Response, Compensation, and
Liability Act {CERCLA). RAAS will support corrective measures studies required by the
Resource Conservation and Recovery Act (RCRA). ReOpt is one component of this
mathodology.

ReOpt functions like an electronic encyclopedia, sorting and presenting information to
quickly familiarize engineers and planners with available remediation technologies. The
system will help users focus quickly on the technologies mast likely to be effective for a
particular site. Information about these technologies is presented in a concise, easy-to-use
way, helping users identify the key factors and constraints to consider in evaluating the
use of a particular technology.

ReOpt contains information on approximately 90 established (i.e., currently available)
remediation technologies that could potentially be used for DOE waste-site cleanup {see
Table 1). The information is divided into categories that describe the technology, explain
where and how it is applied, and identify sources of additional information.

ReOpt also contains auxiliary information about hazardous and radioactive
contaminants and the federal regulations that govern their disposal. This information is
included to help users understand the technical and reguiatory constraints that affect the
application of the various remedial technologies.

A personal computer program and database that provides information about remedial
action technologies, ReOpt has a user-friendfy graphical interface. Intuitively designed
buttons, menus, and lists help users identify and access particular information which is
presented in a format that facilitates its use. Users may view ReQOpt information on the
screen of their personal computer, print specific information about a particular technology,
or print a complete technology report for later use.

The ReOpt methodology described in this report is an update of the RAAS Technology
information System database and software that were provided for DOE {and other
government users) in 1991 (White 1991). Major ReOpt enhancements in version 2.0
include operation on both DOS-based and Macintosh personal computers, rather than only

{a) Pacific Northwest Laboratory is operated for the U.S. Department of Energy by Battelle Memorial
Institute under contract DE-AC06-76RLO 1830.



Table 1. ReOpt Technology Functions and Technologies

Instituvional Control

Accass Controls
Altarnative Water Supply
Groundwater Usa
Restrictions

Land Use Restrictions
Maonitoring

Containment

Capping

Constructed Barriers

Dust and Vapor Suppression
Erosion Control

Extraction and Injection Wells
Linars

Subsurface Drainage

Surface Water Control

Ex Situ Volums Reduction

Air Stripping
Bioaccumulation
Coagulation and Flocculation
Crystallization
Dewatearing

Distillation

Elsctro-Kinetic Separation
Evaporation {forced)
Evaporation Ponds

Fraeze Crystallization
Gas Absorplon/Adsorption
Gas Particulate Rermoval
Gravity Separation

lan Exchanga

Liquid Adsorption
Liquid-Liquid Extraction
Media Filtration
Meambrane Separations
Qil-Water Separation

Soil Washing

Solids Clessification
Solvent Extraction
Thermal Desorption

Ex Situ Toxicity Reduction

Aearobic Biological Treatment
Anaerobic Biological
Trealmeant

Calcining

Catalytic Dastruction
Catalytic Oxidation
Chlorinolysis
Dehalogenation
Hydralysis

Incineration

Molten Solids Processing
Neutralizaton

Oxidation

Photolysis

Precipitation

Pyrolysis

Reduction

Roasting

Waet Air Oxidation

Ex Situ Mobility Reduction
Encapsulation

Solidification and Stabilization
Molten Solids Processing

In Bitu Volumae Reduction

Binaccumulation
Electro-Kinatic Separation
In Situ Soil Heating

Sqil Flushing

Soil Vapor Extraction

In Situ Toxicity Reduction

In Situ Biodegradation

In Situ Chemical Treatment
In Situ Vitrification
Photolysis

tn Situ Mobility Reduction

Bioaccumulation

In Situ Sofidification
In Situ Sormption

In Situ Vitrification

Recovery or Removal

Bulk Material Storage
Dredging

Drum and Debris Removal
Excaveation

Extraction Wells

Pipalines

Surface Water Control
Transportation
Underground Tank Removal

Disposal

Deap Well Injection
Discharge to POTW
Discharge to Surface Water
Gasg Discharge to
Atmosphere

Geologic Repository

In Situ Soil Dispoasal

ln Situ Water Disposal
lnjection Wells

Lend Application
Landfilt

Low Level Waste Burial
Materials Reusa

Mixed Waste Landfill
Offsite Disposal

TRU Disposal

Wasts to Energy




Macintosh computers, contaminant and regulatory data for substantially more
contaminants, improved data access performance, and improved report generation
features.

Section 2 describas the information that is contained in ReOpt.
Section 3 explains how ReOpt is installed on a computer and aiso contains informa-
tion on user registration and support.

e Section 4 explains how ReOpt is used, how to print reports, and also includes a step-

by-by step tutorial that includes reproductions of the screens to illustrate each step
through the software.

¢  Section 5 lists the references used in this text,






2.0 What Information Is In ReOpt?

ReOpt contains information about technologies that might potentially be used for
cleanup at DOE (or other) waste sites, auxiliary information about possible hazardous or
radioactive contaminants at such sites, and the federal regulations that govern disposal of
wastes containing these contaminants.

2.1 Technology Information

ReOpt contains data for approximately 90 remedial action technologies. They are
divided into categories according to the portion of a remedial action {i.e., containment,
treatment, etc.) that they relate to or perform. Table 1 lists the remedial technologies that
are included in ReQpt and the function each performs in remedial actions.

To identify potentially applicable remedial technologies for specific environmental
restoration problems, the technologies in Table 1 are further categorized as to the media
and contaminants to which they can be applied. Table 2 lists the contaminated media
categories. These include the primary con-
taminated media associated with contami- Table 2. Contaminated Media

nated soil, groundwater, or surface water,
and residual medla_ that may be generated‘ groundwater particulate soiid
as a result of treating the primary contami- surface water monolithic solid
nated medium. unsaturated soil aqueous stream
saturated sediment organic liquid
Technologies are also classified sludge gas or air
according to the contaminants to which

they may be applied. Approximately 700
primary contaminants may be selected
from a list of ten organic and four inorganic categories. The contaminants and
contaminant categories included in ReQOpt are discussed in the Section 3 of this report.

The information for each technology includes both descriptive information and
application information, and identifies additional information sources. Technology
information is subdivided to allow the user to access specific information about the
technology. The following types of information may be selected for each technology:

Descriptive Information

¢ a graphical depiction or flow diagram of the process
a brief narrative description of the process
* engineering parameters such as power and space requirements



Application Information

contaminants for which the technology is applicable
data requirements {important information or paramaeters that should be
considered in deciding whether or how to implement the technoiogy)

¢ other processes that are frequently combined with the selected technology
(associated processes for pretreatment or treatment of residual waste streams)

¢ limiting technical constraints to a unit process, such as pH or particulate loading
limits on feed materials

¢ regulatory constraints, including federal compliance with air, water, and solid
waste discharge regulations

Additional Information

s a list of sites where the technology has been considered or implemented in the
past
* 3 list of key technical references.

How the information for each of the categories is accessed is further described in
Section 4.

2.2 Contaminant Information

it is important to know the contaminants for which a given remedial technology is
effective. ReOpt contains a list of approximately 700 primary contaminants in ten organic
and four inorganic categories as an aid to identifying potentially applicable technologies for
a particular environmental restoration problem. Or, for a selected technology, the contami-
nants to which it is applicable within each catagory can be listed. Table 3 lists the organic
contaminant categories and contaminants, and Table 4 lists the inorganic contaminant
categories and contaminants.



Table 3. Organic Compounds

Halogenated, Non-Polar Aromatics

1.2,4,5-tetrachlorobanzene
1,3-dichiorobenzens
2-chloronaphthalene

aldrax

carbax

chlordane

chlorobenzene
chlorobenzilate
chlorophenathane
dichtorodiphenyldichlorosthane
dichloroethylene

endrin

heptachior epoxide
hexachlorobenzene
hexachlorophena
o-dichlorabenzene
p-dichlorobenzene
pentachlorobenzena
quintozene
unsym-trichlorobenzene

PCBs, Halogenatad Dioxina, Furans

hexachlorodibanzo-p-dioxin
hexachlorodibenzofurans
PCB {general classification}
PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

TCOD

Other Halogenated Polar Aromatics

1,3-dichloro-4-hydroxybenzene
2, 3-dibromo-1-propanal phosphate
2,4,5-trichlorophenol
2.4,8-trichlorophenol
2,6-dichloraphenol
2-chlarophenol
A-methyl-4-chlorophenol
4,4-dismine

amidox

banvel

banzal chloride
banzotrichlorida

benzyl chloride

bis amins

dowicide 8

mathoxychlor
p-chloroanilina
pentachiorophencl
perchloromethyl mercaptan
silvax

tordon

vonduron

Halogenatad Aliphatica

1.1,1,2-tetrachlorosthane
1,1-dichloroethane
1,2-dichloroathane
1,2-trans-dichloroethene
1.3-cis-dichlaro-1-propene
1,3-trans-dichloropropene
1-chloro-2,3-epoxypropane
1-chloro- 2-propene
2-butylene dichloride
acetylene tatrachloride
bromoform
bromomethane

carbon tetrachioride
chlorodibromomethane
chloroathane

chloraform
chlaromethsane
dibromachloropropane
dibromomethane
dichlorobromomethane
dichloromethane

dietdrin
difluorochioromethans
fiuorotrichloromethanea
freon 12

glyceral trichlorohydrin
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
hexachloropropens
methyl iodide
methylchlorofarm
naoprene
pentachloroethane
parchloroethylene
propylene dichloride

TCE
trichlorotrifluoroethane
trimathylene dichloride
vinyl chloride

vinyl trichloride

Othsr Halogasnatad Compounds

1-{o-chiorophenyl} thiourea
1-bromo-4-phenoxy-beanzana
1-chloro-4-phenoxybenzene
2,2"-dichloroisopropyl ether
2,2-dichlorovinyl dimethyl phosphate
2-chloroathyl vinyl ether
slpha-lindane

beta-benzene hexachloride
beta-chloronaphthalene
bis{2-chlorosthoxy)metheane
bis{chloromathyl} ether
chlorambucil

chlornaphazine

chloromethyl mathyl ether
chlorophacinons
cyclophosphamide
delta-hexachloracyclohexane
dichlorosthyl ether
endosulfan

haptachlor

kepone

lindane

melphalan

o-toluidine hydrochloride
taxephana




Table 3. (contd)

Nitrated Aromatics and Aliphatics

1-amino-2-nitrobenzene
1-hydroxy-2,4-dinitrobenzene
1-methyl-2,4-dinitrobenzane
2,6-dinitrotoluena
2-amino-4-nitrotoluane
2-nitrophanal

4 6-dinitro-o-cyclohexylphenol
alpha,alpha-dimethylphenethyamine
cyclonite

dinitro-o-cresol
dinitrobanzene
dinitrobutylphsenal
n-nitroso-n-methyurathane
nitrobenzena

octagen

p-nitrophenol

paranitroaniline
sym-trinitrobanzene
tetranitropentaerythrite
trinitrotoluene

Heterocyclics, Non-Halogenated
Aromatica

2,2'-bioxirane
2-methyl pyridine
4-aminopyridine
5-{aminomeathyl}-3-isoxezolol
aromatic sclvent
banzene

brugine

cumense

diethylene oxide
dihydrosatrole
dimethylbanzena
athyl banzena
ethylene oxide
furfural

glycol ethylens ether
m-xylene

maleic anhydride
methapyrilene
mitoemycin ¢
nicotine and salts
o-xylene
oxacyclopentadiene
p-xylens
paraldehyds
pyridine
streptozotocin
toluane
trimethylbenzene
uracil mustard
vinylbenzene

Polynuclaar Aromatics and
Heterocyclics

1,2-banzacenaphthene
1,2:7 ,B-dibenzopyrens
1-aminonaphthalene
2,3-phenylanepyrene
2-acetylaminofluorene
2-aminonsphthalena
3.4-benzopyrane
3-mathyicholanthranse
7.12-dimethylbenz{a)anthracene
acenaphthene
acenaphthylana
allyldioxybenzene methylens ather
anthracene
benziclacnidine
benz{elacephenanthrylana
benzo{k}fluoranthene
chrysene

daunomycin
dibenzol{a,hjanthracene
diphenylenemethane
hydroxyquinolina
isosafrole
methylnaphthalena
naphthaiene
phananthrense

pyrens

reserpine

sacchann and salts
tetraphene

CGthar Non-Polar Organics

bihexyl

butane

carbon sulfide
cyclohexane
cyclohexanone
dimethyl ether
athans

ethyl ethar
ethylane glycol mono ethyl ether
heptane

hexans

isobutane
isopentane
kKerosene
methylcyclohexane
meathylcyciopentane
nonana

octane
p-benzoquinone
pentane

propane

tributl phosphate




Table 3. (contd)

Cther Polar Non-Halogenatad
Compounds

1.1-dimethylhydrazine
1.2-cyanopropens
1,2-dimethylhydrazine

1, 2-diphenylhydrazine
1.4-naphthalanedione
1-acetyl-2-thiourea
1-butanal
t-hydroxy-2,4-dimathytbenzene
1-nitrosopiperidine
2.4,6-trimathyiphenol
2.4-dithiobiurat
2,4-toluenediamine
2-haxanone
2-methoxy-1-propanot
2-methyllactonitrile
3,3'-dimethoxybanzidine
4-aminobiphenyl
4-dimathylaminoazobenzene
4-mathylphenol
4-nitrosomorpholine
acephate

acetaldehyde

acetic acid

acetone

acetophenone
acrylamide

acrylic acid

adipic acid

alkyl aryl sulfonate cleansar
alpha-naphthylthiourea
aminobenzene

aquazine

auramine

azaserine

benlate

QOthar Polar Non-Halogsnated
Compounds {continued)

benzidine

benzoic acid
carbolic acid
creosote

cresol
crotonaldehydas
cyanogen
dequestrol
di-n-octylphthalate
di-n-propylnitrosamine
diacetone alcohal
diazinon

dibutyl phthalate
dibutylnitrosamine
dichlorophenylarsine
diethyl phthalate
diethylnitrosamine
diethystilbasterol
dimethyl parathion
dimethyl phthalate
dimethylamine
dimethylformamide
dimethylnitrosamine
dioctyl adipate
dioctyl phthalata
diphanylamine
diphenylnitrosamine
disulfoton
epinephrine

athanol

athyl acetate

ethyl carbamate
ethyl methacrylate
ethylens glycol
formaldehyde

Char Polar Non-Halogenated
Compounds {continued)

formic acid
glyphosphate
haxone

isobutanol

isobutyl marcaptan
isoforon

isopropyl alcohol
lasiocarpine

{ead subacetate
m-crasol
m-hydrophanol
m-phenylenediamine
malathion
malononitrila
methanol

methyl cyanide
methyl ethyl ketone
methyl hydrazine
methyl isocyanate
methyl methacrylate
methylens dithiocyanata
n,n’-diethylhydrazine
n,nitroso-di-ethanolamine

n-mathyl-n’-nitro-n-nitrosoguanidine

n-nitroso-n-ethylurea
n-nitroso-n-methylurea
n-nitrosomethylvinylamine
n-nitrosopyrrolidine
nphenylthiouren
o-methylphenol
o-wolidine

oxalic acid

p-toluidine

parathion

pheanacetin

Othar Polar Non-Haloganated
Compounds {continued}

phthalic acid
phthalic anhydride
propargyl alcaohol
propenal

propenol

tetraathyl dithiopyrophosphate
thioacetamide
thiophanol
thiosemicarbazide
thiourea

toluene diisocyanate
triethanol arnine
triethylene glycol
trypan blue

vinyl acetate

vinyl cyanide
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Table 4. inorganic Compounds

Non-Volatile Metals

alumina
aluminum
anlimany
barium
banryllium
boron
calcium
cerium
chromium
cobalt
coppar
gold

iron
lanthanum
lithium
manganese
molybdanum
nickel
niobium
scandium
silicon
silver
strontium
tantalium
technetium
tin

titanium
tungsten
vanadium
vanadium oxide
yttrium
zirconium

Volatils Matals

ammonium vanadate
arsenic {V) oxide
barium cyanide
bismuth

cadmium

calcium chromate
calcium cyanide
cesium

copper cyanide

lead

lead phosphate
lithium hydroxide
magnesium

mercury

mercury fulminate
nickel cyanide
osmium tetroxida
polonium

potlassium cyanide
potassium hydroxide
potassium silver cyanide
selenium

gilver cyanide
sodium

sodium azide
sodium chlorde
sodium hydroxida
strontium sulfide
thallic oxide

thallium

thallium {l} acetate
thallium (I} carbonate
thallium {I} chloride
thallium {l} nitrate
thallium {l} selenide
thallium {I} sulfate
zinc

zinc cyanide

Othar Inorganics

ammonia

argon

argenic

argenic acid
argenic oxida
agtatine
bromine
calcium oxide
carbon

chlorina
chromic acid
dysprosium
arbium
auropium
fluoride
fluorine
francium
gadolinium
pallium
germanium
hafnium
holmium
hydrazine
hydrochloric acid
hydrofluoric acid
hydrogen
hydrogen sulfide
indium

iodine

iridium

lutetium
neodymium
nitrate

nitric acid
nitrogen dioxide
nitrogen monoxide
osmium
palladium
phosphoric acid
phosphorus
platinum

Other Inorganics {continued)

promethium
rhenium
rhodium
rubidium
ruthanium
samarium
selenious acid
sulfur

sulfur dioxide
sulfuric acid
tallurium
tarbium
thulium
yttarbium
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Table 4. (contd)

Radionuclides

actinium
actinium-224
actinium-225
actinium-226
aclinium-227
actinium-228
americium
amaericium-237
amencium-238
americium-239
amaericium-240
amaricium-241
americium-242

amaricium-242m

amaricium-243
antimony-119
antimony-120
antimony-122
antimony-124
antimony-126
berkelium
berkelium-245
berkelium-249
beryllium-7
beryllium-10
bismuth-200
bismuth-201
bismuth-202
bismuth-203
bismuth-205
bismuth-206
californium
californium-244
californium-246
californium-248
californium-250
californium-252
californium-253
californium-254
carbon-14
cafium-134
cerium-135
cerium-137

Radionuclides
|continued}

cerium-137m
carium-139
cagium-130
cesium-132
cesium-134
cesium-135
cesium-136
cesium-137
cegium-138
cobalt-55
cobalt-56
cobalt-57
cobalt-58
cobalt-58Bm
cobalt-60
curium
curium-238
curium-240
curium-241
curium-242
curium-243
curium-244
einsteinium
einsteinium-251
ainsteinium-253
einsteinium-254

ainstainium-254m

europium-145
europium-146
suropium-147
suropium-148
europium-1498
europium-150
europium-152
europium-154
eurapium-1955
fermium
fermium-252
fermium-253
fermium-254

Radionuclidea
{continued)

iodine-129
iodine-131
iodine-135
krypton-85
laad-203
laad-209
{ead-210
{ead-211
lead-212
manganese-51
manganesa-52
manganese-52m
manganese-56
mendelevium
maendelevium-257
mendelevium-258
neptunium
neptunium-232
neptunium-233
neptunium-234
neptunium-235
nickel-56
nickel-57
nickel-63
niobium-88
niobium-89
niobium-90
niobium-93m
niobium-94
niobium-95
palladium-100
palladium-101
palladium-103
palladium- 107
palladium- 109
phosphorus-32
phosphorus-33
plutonium
plutonium-234
plutonium-235%5

Radionuclidas
{continuad)

plutonium-238
plutonium-239
plutonium-240
plutonium-241
plutonium-242
polonium-203
polonium-205
polonium-207
polonium-210
potassium-40
potassium-42
protaclinium
protaclinium-230
protaclinium-231
protactinium-232
radium
radium-224
radium-225
radium-226
radon
radon-210
radon-211
ruthenium- 103
ruthenium-105
ruthenium-106
samarium-147
samarium-151
samarium-153
samarium-1565
selenium-70
selanium-73
selenium-73m
selenium-75
selenium-79
selanium-81
sodium-22
sodium-24
strontium-85
strontium-89
strontium-80

Radionuclides
{continuad)

technetium-97
technetium-98
tachnatium-99
tachnatium-101
thallium-200
thallium-201
thallium-202
thallium-204
thorium
thorium-229
thorium-230
thonum-231
thorium-232
tin-121

tin-123
tin-125
tin-126
tritiated water
tritium
uranium
uranium-232
uranium-233
uranium-234
uranium-235
uranium-236
uranivm-238
yitrium-87
yitrium-88
yitrium-90
zinc-63
zinc-65
zinc-69
zirconium-89
zirconium-93




In addition to information about the applicability of remediation technologies to
particuiar contaminants, ReOpt includes physical and chemical data about the individual
contaminants. Table 5 describes the contaminant information that is included. The con-
taminant data included in ReQOpt is derived in part from the Environmental Protection
Agency (EPA} Treatability Database

(EPA 1990). Table 5. Contaminant Information
2.3 Federal Ragulatory Information synonyms

. . contaminant class

ReOpt includes federal regulatory infor- CAS registry number

mation that relates to applying the various chemical formula
technologies. For each technology, regulatory physical state
constraints that appiy to the site at which the molecular weight
technology is applied (site constraints), the melting point
use of the technology (action constraints), boiling point
and/or the contaminants to which it may be water solubility
applied {contaminant constraints) are identi- vapor pressure

Henry's Law constant
carbon/matter partition coefficient
octanol/water partition coefficient

fied. For all but disposal technologies, regu-
latory information is qualitative rather than
quantitative. This regulatory information is

. . . . half-life
typically an identification of the parameter or specific activity
action that has a regulatory constraint and a density

citation for the corresponding federal regula-
tion that may apply. This information is
intended to alert the user to the primary regu-
latory issues that are involved with using a particular technology, and to identify the
regulations that should be reviewed in detail. A comprehensive discussion of each regula-
tion that may apply is beyond the scope of ReOpt.

For disposal technologies, more specific contaminant constraint information is
included. Release or disposal of contaminated media (i.e., treated soil, water, etc.} is typi-
cally limited by one or more faderal regulations that constrain the amount or concentration
of specific contaminants. Therefore, for disposal technologies, the quantitative limits that
may apply to each of the contaminants in ReOpt are included. Table 6 lists the federal
regulations for which ReOpt contains such quantitative data.

Table 6. Federal Regulations

Clean Air Act

Clean Water Act

Federal Insecticide, Fungicide, and Rodenticide Act

Resource Conservation and Recovery Act

Safe Drinking Water Act

Toxic Substance Control Act

Atomic Energy Act

DOE Order 5400.5, "Radiation Protection of the Public and the Environment.”
DOE Order 5820.2A, “Radioactive Waste Management."
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3.0 How Is ReOpt Installed?

This section outlines the system requirements for operating ReOpt on both a
Windows-based IBM {or compatible) personal computer {(PC) and a Macintosh perscnai
computer. It provides installation instructions for the software and includes information
about user registration and support.

Both the PC and Macintosh versions of ReOpt are implemented using the OMNIS
Seven database, which supports cross platform applications. The components of OMNIS
Seven required for ReOpt have been licensed with Blyth Software, Inc., and are included
with the software disks provided for the user.

3.1 System Requirements
The following is a list of hardware and software required to operate ReQOpt:
3.1.1 IBM {or compatible} Personal Computer

IBM 386 class or higher

MS-DOS 3.3 or higher

At least 4 MB of RAM

12 MB of hard disk storage

VGA color monitor

Microsoft Windows 3.0 or higher
A 3Y%-inch high-density disk drive

3.1.2 Macintosh Personal Computer

Macintosh 11 class or higher

At least 5 MB of RAM

12 MB of hard disk storage

Standard 13-inch Macintosh color monitor

A 3%-inch high-density disk drive

System 6.0 or higher

{ReOpt is System 7 compatible, but does not
support 32-bit addressing)

3.2 Software Installation

ReOpt is installed on either the PC or the Macintosh using 3 %-inch program disks.
The steps for installing ReOpt follow:

¢ Refer to section 3.2.1 for the IBM PC
¢ Refer to section 3.2.2 for the Macintosh

13



Important: When you install the ReOpt application, the system loads certain files in
locations specific to the program design. Moving these files to different locations on yoljr
system may cause the ReOpt application to fail. For example, the REOPT.DFI and the
REOPTHLP.DFI files must ba in the same directory as REOPT.EXE in the PC version of
ReOpt, and in the Macintosh version, these two files must be in the same folder.

3.2.1 Install ReOpt application on IBM {or compatible) Personal Computer
{Installation should take approximately 30 minutes)

You need the 3 ):-inch disks containing the ReOpt application. You also must be at
the Program Manager screen in Windows 3.0 or greater.

1. Insert Disk 1 in drive A. This instruction assumes that the 3 %-inch disk drive on your
PC is designated drive A. You may designate a different drive if necessary.

2. Choose Run from the Program Manager File menu.

3. At the Command Line, type a:\install.

4. Click on the OK button or press Enter/Return.

5. Click on the Install button to install ReOpt.

6. The system automatically selects CAREQPT. Click on the Open button, OR, if you
want to load ReOpt in another directory, double click on the directory you have
selected, or type the directory name.

7. Click on the Open button.

8. Click on the Install button.

9. Type the user name. Use the mouse or the tab key to move the cursor to the next
line.

10. Type the company name. Use the mouse or the tab key to move the cursor to the
next line.

11. Type the serial number from the ReOpt program disks. This is the serial number for
the OMNIS Seven software license provided as part of ReOpt). Your serial number
will look similar to this: 6WRI 217936 83647.

12. Choose the Default radio button.

14



13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Click on the OK button.

The installer will begin unpacking files and copying them to the drive you selected. It
will prompt for new disks as it nheeds them, using a pop-up window.

After exchanging a disk, click on Install or press Enter to continue installation.

After you complete the steps above, click on the OK button, then click on the Quit
button to return to the installer screen.

The system will prompt you to create a ReQOpt program group. Click on Yes to create
a ReOpt program group and an icon cafled ReCpt. Then Click on OK.

Install the Accuware fonts for use with the ReOpt application as follows:
From the Windows Main group, double click on the Control Panel icon.
Double click on the Fonts icon, then click on the Add button.

Choose the drive and directory where you installed ReOpt.

Select the three Accuware fonts displayed {(Accujen, Accumon, and Accushi) with the
Select All button,

Click on the OK button, then close the Fonts dialog box.
Double click on the ReOpt icon to launch the program.

A blank screen will appear. Choose Open Application from the File pulldown menu.
A window will appear. Click on C:\reopt in the box, then click OK.

A pop-up will prompt you to preload lists. Choose the Yes button. (You may choose
No and not preload all of the lists upon start-up. However, this will cause some
longer wait times within the application while lists are loading.}

You will now be in ReOpt. Exit the program by using the pull-down menu.

3.2.2 Install ReOpt on the Macintosh Personal Computer

1.

2.

3.

{Installation should take approximately 30 minutes.)
Insert Disk 1 in a high-density 3 }z-inch disk drive,

Couble click on the Install.exe icon in the contents window to open the installer dialog
box.

Click once on the Install button in the installer dialog box.
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4. Click once on the Drive button to display a list of directories.

5. Choose the target directory for the installation. Double click on it, or click on the
directory name once to highlight it and then click once on the Open button. (Double
click on the target directory to automatically open it.) With either method, the target
directory name should appsear in the box above the directory contents window.

6. Click once on the Install button to install ReOpt. The instailer will automatically create
a ReOpt folder in the target diractory to store ReOpt program files.

7. Enter the user name in the user name box. Use the mouse or the tab key to move the
cursor to the next line.

8. Enter the company name. Use the mouse or the tab key to move the cursor to the
next line.

9. Type the serial number from the ReOpt program disks. This is the serial number for
the OMNIS Seven software license provided as part of ReOpt). Your serial number
will look similar to this: 6MDSI 213596 21229.

10. Choose the Default radio button,

11. Click on the OK button.

The installer will begin unpacking files and copying them to the ReOpt folder in the

directory you selected. It will prompt for the other disks as it needs them, using a pop-up

window, )

12. Click once on the Quit button in the installer screen when installation is complete.

13. Double click on the ReOpt icon to launch the program.

14. A pop-up menu will prompt you to preload lists. Choose the Yes button. {You may
choose No and not preload all of the lists upon start-up. However, this will cause

some longer wait times within the application while lists are loading.)

15. You will now be in ReOpt. Quit the program by using the pull-down menu.

3.3 User Registration and Support

A copy of the U.S. Federal Limited Rights software license agreement is included in
the appendix. This copy, Schedule A, is provided for two purposes: 1) to remind the user
of the rights and obligations of the U.S. Federal Limited Rights license, and 2) to provide
the form to be completed to obtain additional copies of ReOpt for U.S. Federal Contract
use.
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User registration information from the Schedule A is maintained to ensure that
licensed users receive notification of updates to the ReOpt user interface and data.
Licensed users may send user registration changes (e.g., mailing address, operating
system upgrades) to ReOpt User Registration and Support via the ReOpt Fax Hotline. A
Hotlina Troubleshooting form is included in the appendix. The form should be completed
and returned as indicated.

Copies of ReOpt for non-federal contract use may be purchased from

Sierra Geophysics, Inc.
11255 Kirkland Way
Kirkiand, Washington 98033
Attention: James Tallet
Phone: (206) 822-5200
Fax: (206) 827-3893
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Appendix

Table A.1 contains a description of each of the screens and dialog boxes identified
in Figures 2 and 3. For each screen or dialog box, the table includes information about the
purpose, information content, information selection or access functions, and navigational
connections with other windows or screens.
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Tabie A.1. Description of ReOpt Technology Information Systern Screens and Dialog Boxes

Screan or Distogue Box

Purpose

Technical Information

information Selection or
Accese Functions

Navigation to Screans or
Dialogue Boxes

Introduction

Provide introductory
information

# of contaminants
# of techs

# of media

# of functions

nona

tachnology index

Tachnology Index

sort technologiss by
function, medium, and
contaminants

select technology for
information retrieval

primary technology names
and technolegy name

synonyms

tachnologies applicable for
sort conditions

selact technology function
from pulldown menu

select contaminated medium
from pulidown menu

clear previous selections

ravisa technology list {as
selactions vary}

select display of unique
technology names or ail
technology synonymes with
radio button

salact technology from
scroll list

introduction
contaminant selection
comparison index

contents




E'Y

Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screen or Diglogue Box

Purpose

Technical Information

information Selection or
Acceass Functions

Navigation 1o Screens or
Dialogue Boxes

Comparison Index

sort tachnologies hy
function, medium, and
contaminants for two sites
in order to compare
applicable technologies

select technology for
information retrieval

primary technology names
and technology name
synonyms

technologies applicable for
two sart conditions

golect tachnology funciion
for either of two sites with
pop-up manus

gelect contaminated medium
for either of two sites with
pop-up manus

clear previous selections for
aither of two sitas

revise technology lists (as
selactions vary} for eithar of
two sites

selact display of
tachnologies for first site,
sacond site, first site but
not second site, sacond Eite
but naot first site, or for hoth
sites with pop-up manu

select disptay of unique
technology names or all
technology synonyms with
radio huttons

salect tachnology from
scroll list

introduction
contaminant gelaction
tachnology index

contenle
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Table A.1. Description of ReOpt Technology Information Systemn Screens and Dialog Boxes

Screan or Dielogus Box

Purpose

Tachnical Information

lnformation Selection or
Access Functions

Navigation to Screens or
Dialogue Boxes

Contaminant Selection

palact contaminants for
sorting technologies

contaminant class
contaminants jn each class

primary contaminant names
and contaminant synonyms

contarmninant class selaction
from pulldown menu

contaminant selection from
scroll list

select display of primary
contarninant narmes or
contaminant synonyms with
pulldown menus

find contaminant names
containing user-entared taxt
gtring

clear praviously selected
contaminants

cancel selocted
contaminants {revert 1o
salection prior to antaring
contaminant selection
screen)

technology index or
comparison index {(scraen
from which contaminant
salection screen accessed)

contaminant data

Contaminant Qata

display selected physical
and chemical parameters for
selected contaminant

contaminant name

synonyms for primary
contaminant name

contaminant class

physical and chemical
properties with referances

select a parameter to view
the reference

contaminant selection
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screan or Dialogue Box

Purposge

Tachnical Information

Information Selaction or
Access Functions

Navigation to Screans or
Dialogue Boxes

Contants

salect specific technology
information for access

nona

gelact desired information
for selacted technology

flow diagram
description

engineering or design
paramelars

contaminant applicability
data requiremants
associated tachnologies
tachnical constraints
regulatory constraints
references

pravious applications
tachnology index or
comparison screan (scresn

from which contents screen
Bccassed}
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Table A.t. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screen or Dislogue Box

Purpose

Technical Information

Information Selection or
Access Functions

Navigation to Screans or
Diglogue Boxes

Flow Diagram

one or more flow diagrams
or schematice ara dieplayed
to give a quick, visual
ovorviaw of what the
tachnology doas and how it
works

graphics files

page forward and back if
more than one graphic is
included for the technology

contante

technology index or
comparison screan {screen
from which contents screen
accessed)

Description

8 narrativa ovarview of the
technology operation

taxt information {single
narrative)

nong

contents

technology index or
comparison gcreen {screan
from which contents screen
accessed)

Engineering or Design
Parameters

typical operating conditions
for the tachnology

taxt information {multiple
individual data elements in
column format)

page forward and back to
view threa individual data
elements at @ time

contents

technology index or
compatrison screen (screen
from which contents screen
accessed}

Contaminant Applicability

a list of contaminants for
which the selected
technology is likely to be
affactive

contaminant ctasses

contaminanis in each class
for which technology is
effective

explanation of
characteristics of
contaminants within a
contaminant class for which
technology is effactive

primary conteminant names
and contaminant synonyms

contarminant class selection
from pulldown menu

select list of applicable or
not applicable contaminants

salect display of primary
contami nant names or
contaminant synonyms with
pulldown menus

find contaminant names
containing user-entered text
string

contaminant data
contents

tachnology index or
comparison screen (screen
from which contants screen
accessed)
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screen or Dislogue Box

Purpose

Technical Information

information Selection or
Accass Functions

MNavigation to Screens or
Dislogue Boxes

Data Requiremants

site and contaminant
information to consider in
datarmining whether or how
well the technology will
perfarm

text information {multiple
individual data elements in
column format)

nona

contents

technology index or
compariseon screen (screen
from which contents scresn
accassed)

Associated Technologies

identify technology
functions and specific
technologies for those
functions (consistent with
selected medium and
contaminants) that may be
applied along with the
selocted technology as part
of a ramedial action

technology functions
typically performed in
conjunction with selected
technology

treated and residual media
associated with selected
technology

technologies performing
those functions that are
effective for user-selectad
medium and contaminants

select contaminated medium
from pop-up menu

select treatment or disposal
from pop-up menus for
treated or residual streams

select associated
technology from scroll list

contents {associated
tachnologias)

contaminant selection
{essocisted technologies)

contents

technology index or
comparison screan {screen
from which contents screen
accessed)
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screen or Dislogue Box

Purpose

Technical Information

Information Sslaclion ar
Access Functions

Navigation to Screens or
Dialogue Boxas

Contaminant Selaction
{associated technologiss)

select contaminants from
those far which the selected
technology is effective for
detarmining how associated
tachnology choices are
affected by contaminants

conteminant clessas

contaminants in aach class
for which selacted
tachnology is effectiva

primary contaminant names
and contaminant synonyms

contaminant class selection
from pulidown menu

contaminant selection from
scroll list

salect display of primary
contaminant names of
conteminant synonyms with
pulldown manu

tind contaminant nameas
containing user-entarad text
string

clear previously selactad
contaminants

cancel selected
contaminants {revert to
selection prior to entering
contaminant selection
screan}

associated technologies

contaminant data
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screen or Dislogue Box

Purposa

Technical information

Information Selection or
Access Functions

MNavigation to Scraens or
Dialogue Boxes

Contents {Associated
Technology}

select specific tachnology
information for access

nona

celact desired information
for selected technology
{associated technology for
selactad technology not
accessible)

flow diagram

description engineering or
design parameters

contaminant applicability
data requirements
technicel constreints manu
ragulatory constraints meanu
rafarances

associated tachnology
screen for technology from
which contents screens are
accessed

previous applications
technology index or
comparison screan {scraan

from which contents screen
accessed)

Technical Constraints: sita

site considerations that may
limit the technology
applicability or effectivensss

text information jmultiple
individual data elsments in
column format}

nona

contenis

tachnology index or
comparison screen (scresn
from which contents screen
gecassed)
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Screen or Dialogue Box

Purpoge

Technical Information

information Selection or
Access Functions

MNavigation to Scresns or
Dialogue Boxes

Technical Constraints: medium considerations that taxt information {multiple nane contants
medium may limit the technology individual data elements in
applicability or effectivensss column format) technology index or
comparison screen {screen
from which contents screan
accessad}
Technical Constraints: contaminsant considerations text information (multiple nena contents
contaminant that may limit tha individual data elements in
tachnology applicability or column format} technalogy index or
affeclivenass comparison screen (screen
from which contents screen
accessed)
Regulatory Constraints: federal regulatory taxt information {multiple none contents
site consideration relating to the individual data elements in
site at which the technology column format) technology index or
iz applied comparison screen {screen
from which contents screen
accessed)
Reguiatory Constraints: fedaral requlatory text information {multipie nona contants
action consideration ralating to individual data elemeants in
applying the specific column format) technology index or
technology comparnson screan (screen
from which contents screen
accessed)
Regulatory Constraints: federat ragulatory taxt informatian {multiple none contents

contaminant {non-disposal
technology}

considaeration relating to tha
types of contaminants to
which the technology is
applied

individual data elemants in
column format)

technology index or
comparison screen {screen
from which contents screen
accessed)
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes

Scresn or Dialogus Box

Purpose

Technical Information

Information Selection or
Access Functions

Navigation to Screens or
Dialogue Boxses

Regulatory Constraints:
Contaminant {Disposal
Technology}

federal ragulatory
consideration relating to the
spacific contaminants for
the selected disposal
technology

conteminants for which the
selected technology is
applicable

contaminants for which the
salected ragulation and the
selaected tachnology ara
applicable

selact a regulation to view
applicable contarminants

salact class from pulldown
menu

regulatory data
contants

technology index or
compatison screen {screen
from which contents screen
accossed)

Regulatory Data

federal regulatary
information applicable to
selectad technofogy and
contaminant

text information describing a
ragulation and its subparts,
including regulatory limits of
the selected contaminant

select a regulation and/or a
subpart to view its
information

raguilatory constraints;
contaminant

References

bibliographic information to
allow user to find additional
technology information

bibliographic information
and indication of contents
for individual references

select desired referenca
from scroll list 1o access
corresponding bibliographic
and content information

contents

tachnology index or
companson screan (screen
from which contents screen
accessed)

Previous Applications

examples of previous
applications of the
tachnology and the results

infoermation about who and
whara the technology was
previously applied and the
contaminated medium,
contaminants, and status
for each previous applicetion

selact desired application
from scroll list to access

corresponding application
information

contents

technology index or
comparnson gcreen (Screen
from which contents screen
accessed)
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PACIFIC NORTHWEST LABORATORY
SOFTWARE USER AGREEMENT

Pacific Northwest Laboratory (PNL} will transmit-

a copy of the computer scftiware identified on
Schedule A, together with assopciated
documentation (all known as "Softwara”),
provided the organization or individual (User}
signing Schedule A acknowledges the following
conditions:

1. Tha Software resuited from work conducted
under a U.S. Govemment contract,” and
permission to establish claim to copyright by
Battelle Memorial Institute (the operating
cortractor of PNL} has been granted by the U.S.
Government Tha U.S. Government has retained
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- Government rights are reserved by Battelle
Memorial institute and administered by Battelle
Development Corporation.
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used by the Government with the
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without written permission of
Battelle Memarial institute, be used
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Provisions of this paragraph shall
be marked on any reproduction of
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findings that may be discovered through
tha use of the Software.
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any of its affiliates or subsidiaries, makes any
warranty, express of implied, or assumes any
legal liability or responsibility for the accuracy,
completeness, or usefuiness of any
information, apparatus, product, or process
disclosed, or represents that its use would not
infringe privately owned rights.

S if Sottwara maintenance, support, or
upgrades are made available by PNL they will
be provided oniy to those Users who have
signed and returned to PNL Schedule A on the
reverse side neraof,

6. User's subcontractors, consultants, visiting
scientists, etc., are authorized to usz tne
Software only on projects funded oy the Federal
Government.
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