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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 Is ReOpt? 

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 (PNLJl•l has developed the Remedial Action Assessment 
System IRAAS) (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 
methodology. 

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 most 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 regulatory 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-friendly 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 ReOpt 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 8nd software that were provided for DOE {and other 
government users) in 1991 (White 1991 J. 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. 
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ln1ti1utionel Control 

Access Controls 
Alternative Water Supply 
Groundwater Use 
Restrictions 
lend Use Restrictions 
Monitoring 

Containment 

Capping 
Constructed Barriers 
Dust and Vapor Suppression 
Erosion Control 
Extraction and Injection Wells 
Liners 
Subsurface Drainage 
Surface Water Control 

Table 1. ReOpt Technology Functions and Technologies 

Ex Situ Volume Reduction 

Air Stripping 
Bioeccumulatlon 
Coagulation and Flocculation 
Crystallization 
Dewatering 
Distillation 
El11ctro-Kinetic Separation 
Evaporation (forcedl 
Evaporation Ponds 
Freeze Crystallization 
Gas Absorption/Adsorption 
Gas Particulate Removal 
Gravity Separation 
ion Exchange 
Liquid Adsorption 
Liquid-Liquid Extraction 
Media Filtration 
Membrane Separations 
Oil-Water Separation 
Soil Washing 
Solids Classification 
Solvent Extraction 
Thermal Desorption 

Ex Situ T oxicily Reduction 

Aerobic Biological Treatment 
Anaerobic Biological 
T reatmfmt 
Calcining 
Catalytic Dastruction 
Catalytic Oxidation 
Chlorinolysis 
De halogenation 
Hydrolysis 
Incineration 
Molten Solids Processing 
Neutralization 
Oxidation 
Photolysis 
Precipitation 
Pyrolysis 
Reduction 
Roasting 
Wet Air Oxidation 

Ex Situ Mobility Reduction 

Encapsulation 
Solidification and Stabilization 
Molten Solids Processing 

In Situ Volume Reduction 

Bioaccumulation 
Electro-Kinetic Saparation 
In Situ Soil Heating 
Soil Flushing 
Soil Vapor Extraction 

In Situ Toxicity Reduction 

In Situ Biodegradation 
In Situ Chemical Treatmant 
In Situ Vitrification 
Photolysis 

In Situ Mobility Reduction 

Bioaccumulation 
In Situ Solidificetion 
In Situ Sorption 
In Situ Vitrification 

Recovery or Removal 

Bulk Material Storage 
Dredging 
Drum and Dabris Removal 
Excavation 
Extraction Wells 
Pipelines 
Surface Water Control 
Transportation 
Underground Tank Removal 

Dispoael 

Deep Wall Injection 
Discharge to POTW 
Discharge to Surface Water 
Gas Discharge to 
Atmosphere 
Geologic Repository 
In Situ Soil Disposal 
In Situ Watar Disposal 
Injection Wells 
Lend Application 
Lendfill 
Low La\'al Wasta Burial 
Meterials Reuse 
Mixed Weste Lendfill 
Offsite Disposal 
TRU Disposal 
Wasta to Energy 



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

• Section 2 describes the information that is contained in ReOpt. 
• Section 3 explains how ReOpt is installed on a computer and also contains informa· 

tion on user registration and support. 
• 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. 

3 



- j 
j 
j 
j 
j 

j 
j 
j 

j 
j 
j 
j 
j 
j 

j 

- j 

j 
j 

j 
j 

j 

j 
j 
j 

j 
j 

j 
j 
j 



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 ReOpt 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 media that may be generated 
as a result of treating the primary contami­
nated medium. 

Technologies are also classified 
according to the contaminants to which 
they may be applied. Approximately 700 
primary contaminants may be selected 

groundwater 
surface water 
unsaturated soil 
saturated sediment 
sludge 

particulate solid 
monolithic solid 
aqueous stream 
organic liquid 
gas or air 

from a list of ten organic and four inorganic categories. The contaminants and 
contaminant categories included in ReOpt 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 

5 



APPlication Information 

• contaminants for which the technology is applicable 
• data requirements (important information or parameters that should be 

considered in deciding whether or how to implement the technology) 
• 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 

• a list of sites where the technology has been considered or implemented in the 
past 

• a 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 category can be listed. Table 3 lists the organic 
contaminant categories and contaminants, and Table 4 lists the inorganic contaminant 
categories and contaminants. 
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Halogenated, Non-Polar Arom11tics 

1,2,4,5-tatrachlorobanzena 
1,3-dichlorobenzena 
2-chloronaphthalene 
eldrex 
carbax 
chlordane 
chlorobanzena 
chlorobanzilate 
chlorophenothan11 
dichlorodiphenyldichloroethane 
dichloroethytene 
endrin 
heptachlor apoxide 
hexachlorobtmzene 
h1ucachlorophene 
a-dichlorobenzene 
p-dichlorobenzene 
pantachlorobanzene 
quintozene 
unsym-trichlorobenzene 

Table 3. Organic Compounds 

PCBs. Halogenated Dioxina, FuraM 

hexachlorodibenzo-p-dioxin 
hexachlorodibenzofurans 
PCB (general classification) 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
TCDD 

Other Halogenated Polar Aromatic• 

1 , 3-dichloro-4-hydroxybenzene 
2,3-dibrorno-1-propanol phosphate 
2,4, 5-trichlorophenol 
2,4, 6-trichlorophenol 
2, 6-dichlorophenol 
2-chlorophenol 
3-methyt-4-chlorophenol 
4,4-diamine 
amid ox 
banvel 
banzai chloride 
benzotrichloride 
benzyl chloride 
bis amine 
dowicide 6 
methoxychlor 
p-chloroaniline 
pentachlorophenol 
perchloromathyl mercaptan 
silvax 
tordon 
vonduron 

Halogenated Aliphatics 

1.1, 1,2-tatrachloroethane 
1, 1-dichloroethane 
1,2-dichloroethana 
1, 2-trans-dichloroethene 
1, 3-cis-dichloro-1-propane 
1, 3-trans-dichloropropane 
1-chloro-2,3-epoxypropane 
1-chloro-2-propene 
2-butytene dichloride 
acetylene tetrachloride 
bromoform 
bromomethena 
carbon tetrachloride 
chlorodibromomethane 
chloroathane 
chloroform 
chloromethane 
dibromochloropropane 
dibromomethane 
dichlorobromomathane 
dichloromethane 
dieldrin 
difluorochloromethane 
fluorotrichloromethane 
freon 12 
glycerol trichlorohydrin 
hexachlorobutadiane 
hexachlorocyclopentedie ne 
hexachloroethane 
hexachloropropane 
methyl iodide 
methylchloroform 
neoprene 
pentachloroethane 
perchloroethylene 
propylene dichloride 
TCE 
tric hlorotrifluoroethene 
trimethylene dichloride 
vinyl chloride 

Other Halogenated Compound• 

1-lo-chlorophenyll thiourea 
1-bromo-4-phenoxy-banzene 
1-chloro-4-phenoxybenzene 
2,2'-dichloroisopropvlether 
2,2-dichlorovinyl dimethyl phosphate 
2-chloroethyl vinyl ether 
alpha-lindane 
beta-benzene hexachloride 
beta-chloronaphthalena 
bis(2-chloroethoxylmethane 
bis(chloromethyll ather 
chlorambucil 
chlornaphazina 
chloromethyl methyl ether 
chlorophecinone 
cyclophosphamide 
delta-hexachlorocyclohexane 
dichloroethyl ether 
endosulfen 
heptachlor 
kepone 
lindane 
melphalan 
a-toluidine hydrochloride 
toxaphene 
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Other Polar Non-H111Iogenated 
Compound• 

1.1-dimethylhydrazina 
1,2-cyanopropena 
1,2-dimethylhydrazine 
1 ,2-diphenylhydrazine 
1.4-naphthalenedione 
1-acetyl-2-thiourea 
1-butanol 
1-hydroxy-2,4-dimethyfbenzene 
1-nitrosopiperidine 
2.4, 6-trimethylphenol 
2.4-dithiobiurat 
2,4-toluenediamine 
2-hexanone 
2-methoxy-1-propanol 
2-methyUactonitrile 
3,3'-dimethoxybenzidina 
4-aminobiphenyl 
4-dimethylaminoazobenzene 
4-methylphanol 
4-nitrosomorpholine 
acaphate 
acetaldehyde 
acetic acid 
acetone 
acetophenone 
acrylamide 
11crylic acid 
adipic acid 
alkyl aryl sulfonate cleaner 
11lpha-naphthylthiourea 
aminobenzene 
aquazine 
auremine 
azaserine 
benlate 

Table 3. (contd) 

Other Polar Non-Halogenated 
Compound• lcontinu.d) 

benzidina 
benzoic acid 
carbolic acid 
croosote 
cresol 
crotonaldehyde 
cyanogen 
dequestrol 
di-n-octylphthalate 
di-n-propylnitrosamine 
diacotone alcohol 
diazinon 
dibutyl phthalate 
dibutylnitrosamine 
dichlorophenylarsine 
diethyl phthalate 
diethylnitrosamine 
diethystilbasterol 
dimothyl p1uethion 
dimethyl phthalate 
dimethylamine 
dimethylformamide 
dimethylnitrosamine 
dioctyl adipate 
dioctyl phthalate 
diphenylamine 
diphenylnitrosamine 
disulfoton 
epinephrine 
ethanol 
ethyl acetate 
ethyl carbamate 
ethyl methacrylate 
ethylene glycol 
formaldehyde 

Othar Polar Non-Halogenatad 
Compound• lcontinu.d) 

formic acid 
glyphosphate 
hexone 
isobutanol 
isobutyl mercaptan 
isoforon 
isopropyl alcohol 
lasiocarpine 
lead subacatato 
m-cresol 
m-hydrophenol 
m-phenylenediemine 
malathion 
malononitrila 
methanol 
methyl cyanide 
methyl ethyl ketone 
methyl hydrazine 
methyl isocyanate 
methyl methacrylate 
methylene dithiocyanete 
n, n' -diathylhydrazine 
n, nitroso-di-ethanolamina 
n-methyl-n' -nitro- n-nitrosoguanidine 
n-nitroso-n-ethylurea 
n-nitroso-n-mothyluraa 
n-nitrosomethylvinylamine 
n-nitrosopyrrolidine 
n-phenylthiourea 
o-mathylphenol 
o-tolidine 
oxalic acid 
p-toluidine 

parathion 
phenacetin 

Othar Polar Non·Halogen.atad 
Compound• lcontlnuad) 

phthalic acid 
phthalic anhydride 
proparg.,.t alcohol 
propane! 
proponol 
tetraethyl dithiopyrophosphate 
thioacatamide 
thiophenol 
thiosemicarbazide 
thiourea 
tolueno diisocyenate 
triathanol amine 
triathylane glycol 
trypan blue 
vinyl acetate 
vinyl cyanide 
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Non-Volatile Mat• 

alumina 
aluminum 
antimony 
barium 
beryllium 
boron 
calcium 
cerium 
chromium 
cobalt 
copper 
gold 
iron 
lanthanum 
lithium 
manganese 
molybdenum 
nickel 
niobium 
scandium 
silicon 
silver 
strontium 
tantalium 
technetium 
tin 
titanium 
tungsten 
vanadium 
vanadium oxide 
yttrium 
zirconium 

Table 4. Inorganic Compounds 

Volatile Meta .. 

ammonium vanadate 
arsenic lVI oxide 
barium cyanide 
bismuth 
cadmium 
calcium chromata 
calcium cyanide 
cesium 
copper cyanide , ... 
lead phosphate 
lithium hydroxide 
magnesium 
mercury 
mercury fulminate 
nickel cyanide 
osmium tetroxide 
polonium 
potassium cyanide 
potassium hydroxide 
potassium silver cyanid11 
selenium 
silver cyanide 
sodium 
sodium azid11 
sodium chloride 
sodium hydroxide 
strontium sulfide 
thallic oxide 
thallium 
thellium (I) acetate 
thallium (I) carbonate 
thallium (II chloride 
thellium (l) nitrete 
thallium (lJ selenide 
thallium (I) sulfate 
zinc 
zinc cyanide 

Other Inorganic. 

ammonia 
argon 
ar~Janic 

arsenic acid 
arsenic oxide 
astatine 
bromine 
calcium oxide 
carbon 
chlorine 
chromic acid 
dysprosium 
erbium 
europium 

fluoride 
fluorine 
francium 
gadolinium 
gallium 
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 Inorganic. tcontlntMid) 

promethium 
rhenium 
rhodium 
rubidium 
ruthenium 
samarium 
setenious acid 
sulfur 
sulfur dioxide 
sulfuric acid 
tellurium 
t11rbium 
thulium 
ytterbium 



Table 4. (contd) 

Radionuclid .. Radionuc:lidea Radionuclidea Radionuclldes Radlonuclldaa 
(continued I lcootinuedl (continiHidl (continued I 

actinium 
actinium-224 cerium-137m iodine-129 plutonium-238 technetium-97 
actinium-225 cerium-139 iodine-131 plutonium-239 technetium-98 
ectinium-226 ca!lium-130 iodine-135 piutonium-240 technetium-99 
actinium-227 cesium-132 krypton-85 piutonium-241 technetium-1 0 1 
ectinium-228 cesium-134 iead-203 plutonium-242 theHium-200 
americium cesium-135 ioad-209 polonium-203 thallium-201 
Bmericium-237 cesium-136 lead-210 polonium-205 thellium-202 
americium-238 cesium-137 lead-211 polonium-207 th.BIIium-204 americium-239 
americium-240 cesium-138 hntd-212 polonium-210 thorium 

americium-241 cobalt-55 manganese-51 potassium-40 thorium-229 
americium-242 cobalt-56 manganese-52 potassium-42 thorium-230 
americium-242m cobalt-57 mangenese-52m protactinium thorium-231 
americium-243 cobalt-58 manganese-56 protactinium-230 thorium-232 
antimony-119 cobalt-Sam mendelevium protactinium-231 tin-121 
antimony-120 cobalt-60 mendelevium-257 protactinium-232 tin-123 
antimony-1 22 curium mendelevium-258 radium tin-125 

~ II 
antimony-124 curium-238 neptunium radium-224 tin-126 

~ antimony-125 
curium-240 neptunium-232 radium-225 tritiatad water berkelium 

berkelium-245 curium-241 neptunium-233 radium-226 tritium 
berkelium-249 curium-242 neptunium-234 radon uranium 
beryllium-7 curium-243 neptunium-235 radon-210 uranium-232 
beryllium-10 curium-244 nickel-56 radon-211 uranium-233 
bismuth-200 einsteinium nickel-57 ruthanium-103 uranium-234 
bismuth-201 einstainium-251 nickel-63 ruthenium-lOS uranium-235 
bismuth-202 ainsteinium-253 niobium-88 ruthenium-106 uranium-236 bismuth-203 
bismuth-205 einsteinium-254 niobium-89 semarium-147 uranium-238 

bismuth-206 einsteinium-254m niobium-90 samarium-1 51 yttrium-87 

californium europium-145 niobium-93m samarium-153 yttrium-88 
californium-244 auropium-146 niobium-94 samarium-155 yttrium-90 
californium-246 europium-147 niobium-95 salanium-70 linc-63 
californium-248 europium-148 palladium-100 selenium-73 linc-65 
calilornium-250 europium-149 palladium-101 selenium-13m linc-69 
californium-252 europium-150 palladium-103 selenium-75 lirconium-89 
californium-253 auropium-1 52 palladium-107 selenium-79 lirconium-93 californium-254 
carbon-1 4 auropium-154 palladium-109 selenium-81 

cerium-134 europium-155 phosphorus-32 sodium-22 
carium-135 fermium phosphorus-33 sodium-24 
cerium-137 fermium-252 plutonium strontium-85 

fermium-253 plutonium-234 strontium-89 
fermium-254 plutonium-235 strontium-SO 



In addition to information about the applicability of remediation technologies to 
particular 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 ReOpt is derived in part from the Environmental Protection 
Agency IEPAI Treatability Database 
(EPA 1990). Table 5. Contaminant Information 

2.3 Federal Regulatory Information 

ReOpt includes federal regulatory infor­
mation that relates to applying the various 
technologies. For each technology, regulatory 
constraints that apply to the site at which the 
technology is applied (site constraints), the 
use of the technology (action constraints), 
and/or the contaminants to which it may be 
applied (contaminant constraints) are identi­
fied. For all but disposal technologies, regu­
latory information is qualitative rather than 
quantitative. This regulatory information is 
typically an identification of the parameter or 
action that has a regulatory constraint and a 
citation for the corresponding federal regula­
tion that may apply. This information is 
intended to alert the user to the primary regu-

synonyms 
contaminant class 
CAS registry number 
chemical formula 
physical state 
molecular weight 
melting point 
boiling point 
water solubility 
vapor pressure 
Henry's Law constant 
carbon/matter partition coefficient 
octanoljwater partition coefficient 
half-life 
specific activity 
density 

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 ReO pt. 

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 federal 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. 

aean Air Act 
Clean Water Act 

Table 6. Federal Regulations 

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 personal 
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 ReOpt: 

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 
• 1 2 MB of hard disk storage 
• VGA color monitor 
• Microsoft Windows 3.0 or higher 
• A 3 112-inch high-density disk drive 

3.1.2 Macintosh Personal Computer 

• Macintosh II class or higher 
• At least 5 MB of RAM 
• 12 MB of hard disk storage 
• Standard 1 3-inch Macintosh color monitor 
• A 3 Y2 -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 Y2 -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 
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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 yo r 
system may cause the ReOpt application to fail. For example, the REOPT.DFI and the 
REOPTHLP.DFI files must be 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 }'l-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 Y2 -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 .Eile 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 ReO pt. 

6. The system automatically selects C:\REOPT. 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: 6WR1 217936 83647. 

12. Choose the Default radio button. 
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13. 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 needs them, using a pop-up window. 

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

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

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

Install the Accuware fonts for use with the ReOpt application as follows: 

17. From the Windows Main group, double click on the Control Panel icon. 

18. Double click on the Fonts icon, then click on the Add button. 

19. Choose the drive and directory where you installed ReO pt. 

20. Select the three Accuware fonts displayed (Accujen, Accumon, and Accushi) with the 
J;elect All button. 

21. Click on the OK button, then close the Fonts dialog box. 

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

23. 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. 

24. 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 walt times within the application while lists are loading.) 

25. 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 
(Installation should take approximately 30 minutes.) 

1. Insert Disk 1 in a high-density 3%-inch disk drive. 

2. Double click on the lnstall.exe icon in the contents window to open the installer dialog 
box. 

3. 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 appear in the box above the directory contents window. 

6. Click once on the Install button to install ReOpt. The installer will automatically create 
a ReOpt folder in the target directory 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 
Hotline 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 
Kirkland, Washington 98033 
Attention: James Tallet 
Phone: 1206) 822-5200 
Fax: 1206) 827-3893 
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4.0 How Is ReOpt Used? 

ReOpt allows users to identify, select, and access various types of information about 
or associated with remediation technologies and to print that information. The various 
types of information are stored as data in database tables or as pictorial information in 
graphic files. The user interface performs two generic functions with regard to the stored 
information: 

Sorting/Selection 

Based on input from the user, usually in the form of choices made via menus or but­
tons, ReOpt identifies technologies, contaminants, or regulations that reflect the 
user's selections. The user may then select a particular technology, contaminant, or 
regulation for access to specific corresponding information. 

Information Retrieval 

Selected information may be retrieved for viewing on the screen, or in many cases, 
printed for subsequent use. In each case, the information is organized and formatted 
to facilitate its use. 

The user interface for ReOpt consists of linked screens and dialog boxes. Figure 1 
shows the basic navigation logic for ReOpt. Top level sorting and selecting of technology 
attributes to identify a particular technology for detailed examination is performed on index 
screens with their associated dialog boxes. Specific items of information about the 
selected technology are selected from a contents screen, which accesses individual 
technology information screens for viewing or printing of selected information. 

The use of index and contents screens, and the auxiliary screens and dialog boxes 
that can be accessed through each, is illustrated in the tutorial in Section 4.3 of this 
report. Navigation among the various screens or dialog boxes and retrieval or printing of 
information is performed using the menu bar associated with each screen, and by using 
pop-up menus, lists, and buttons on the individual screens and dialog boxes (see Figure 2) . 

• Section 4.1 describes the use of the menu bar. 
• Section 4.2 provides additional information about printing selected information. 
• Section 4.3 is a tutorial that illustrates the processes of selecting and viewing 

information for a particular technology using the various ReOpt screens and 
dialog boxes. The individual ReOpt screens and dialog boxes are further 
described in Table A.1 in the appendix. 
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Note: Please note that users may see slight differences in navigation and available 
menu items depending on whether they are running ReOpt on a DOS-based 
system or a Macintosh personal computer. 

4.1 Menu Bar 

The menu bar for ReOpt has three pull-down menus that can be used in conjunction 
with its various screens: File, Lists, and Help. The menus and corresponding menu items 
are activated or deactivated as appropriate for each screen. 

file 

• Print Entire Iechnology - prints all of the information associated with the selected 
technology. The print option allows you to direct your printing output to the screen, a 
printer, a computer file, or to the Clipboard. Output directed to the Clipboard can be 
incorporated into other software on your personal computer. 

• Print This Information - prints only the information currently displayed on the screen. 
The print option lets you preview the page before you print, or direct your printing 
output to the screen, a printer, a computer file, or to the Clipboard. Output directed 
to the Clipboard can be incorporated into other software on your personal computer. 

• E~it/Ouit - Exits or closes ReOpt. 

}:ists 

• Applicable Technologies - Opens a window containing a list of all of the technologies 
consistent with the current selection parameters. 

• Case Data- Opens a window containing the current technology selection parameters 
(technology function, medium, and contaminants). 

• Technology Synonyms - Opens a window containing a list of the additional names by 
which the selected technology is listed in the technology synonym list. 

• Keywords - Opens a window containing a list of keywords or acronyms commonly 
encountered in environmental restoration activities. The window provides a 
description or definition of the keyword or acronym selected from the list. 

Help 

• Context Sensitive Help (F1) - Displays Help information at the bottom of the screen 
based on the subject where the cursor is positioned. 

• About ReOpt ... - Opens a window containing information about the developers and 
the sponsors. 
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4.2 Print Feature 

Under the file pull-down menu, you can either print the currently displayed informa­
tion or print an entire technology. If you elect to print an entire technology, please be 
aware that the technology files contain a significant amount of information and may take a 
few minutes to complete. The print option allows you to preview the page on the screen 
before you print, or to direct your printing output to the screen, a printer, or a computer 
file. Output can also be directed to the Clipboard from which it can be incorporated into 
other software on your personal computer. 

4.3 ReOpt Tutorial 

This tutorial is intended to help users navigate ReOpt to get a general idea of the 
functionality that allows either a broad overview of available remediation technologies or a 
focused view that details a specific technology. This tutorial assumes that the user has 
ReOpt installed on a personal computer according to the specification outlined in Section 3 
of this guide. It also assumes that the user has read the above information in Section 4 
that discusses in high-level terms how to operate the program. 

Accessing ReOpt 

1 . Double click on the ReOpt icon to open the application and bring up the ReOpt 
Introduction screen. Click once on the Index button in the bottom right corner of the 
screen. 

file Usts Help 
FleOpt lntrooJuLtion . 
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The ReOpt Technology Index will appear on the screen. Take some time to note the 
information here: 

• The menu bar across the top of the screen 
• The left side of the screen 

Pop-up List of Technology Functions or Types 
Pop-up List of Media 
The List of Contaminants is too detailed to include in a Pop-up List. Click on 
Choose to open a dialog box from which you can select a particular contaminant. 
The right side of the screen contains 88 applicable technologies in alphabetical 
order (see page 24). 

2. Click once on the Pop-up List of Technology Functions!Types to bring up the menu of 
available items. Click once on Ex Situ Treatment. 

• Note how the list of applicable technologies is focused to only those Ex Situ 
Treatment technologies available (43 applicable technologies) (see page 24). 

3. Click once on the Pop-up List of Media to bring up the menu of available items. Click 
once on Groundwater. 

• Note again how the list of applicable technologies is even more focused 
(23 technologies) now that the selection criteria is more defined (see below). 

llsl <>f Qlftl..,irlonts I No, ContOII'Iinonl 
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I·CII,blorottllen. 
1,1-CIImetb'l~ll(lrutne 
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1,2•,\ltftOPrtPtM 
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Enter sezuch string: 

!CADMIUM 
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1:5 Applicable Tecllnologles 

1tN~..;;.:.:~--;;.:.;:;Q.:-~;.;.)j~-~~:tffi Coagulatton ano Flocculallon 
11~=====::::::::::::::::::::::::::::::::::::::::::::::::::::::;:~H~~~;Icrysto111zalton 

Evaporation (forced) 
Fr11za Crystol11zat1on 

11Ji.'J _____ .,.. ___ ....., ____ ::UH~f:IGrovtlU Seporalton 
lon ElCcllanga 
Hedlo Flltro t1 on 
Hambrant Stparettons 
Neutralization 
Oil-Water Separation 
Precipitation 
Reduction 
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4. Click once on the Choose button under the List of Contaminants. This will take you 

to the contaminants dialog box shown on page 26. Click on Find and at Enter search 
string type cadmium. 

At this command line you can enter any number of characters and either click OK or 
press Enter or the Return key to begin searching the list of nearly 700 contaminants 
for a matching character string. For example, you may need to enter only cad; this 
portion of the word is recognizable enough to match the contaminant cadmium. Click 
on the OK button, then click on the Select Contaminant button. The word cadmium 
will display in the Selected Contaminants list box. (You may also choose the 
contaminant by double clicking on the name of the contaminant in the list box.) 
When you have selected as many contaminants as you desire, click on the OK button 
to return to the Technology Index window. 

• Note that with this narrowed focus of Ex Situ Treatment, Groundwater, and 
Cadmium, 13 technologies are applicable (see page 26). 

5. Select Precipitation and double click on it. The ReOpt Contents window displays (see 
below) . Take some time to note the information here: 

The contents available from this screen relate directly to the Precipitation 
technology. And so you remember, Precipitation is indicated on the bottom left 
of the screen. 
This screen can be considered the hub from which you depart to find out the 
detailed information that pertains to this technology. 

Hc:Opl: Contents 
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6. To find out more about the technology, click on the Description box. It provides a 
textual description of the technology. Click on the Contents button to return to the 
Contents window. 

n:s.rn M m !Tft!l 1, I.fi iiffii !iii 11 "' 1, 

tollon Is a chemical treatment process by wl'llcl'l soluble 
lnonts or• removed rrom water by converting them to 
le compounds. Soluble contaminants may Include metals, 

hlllr,dn"'~'"' (allcallne earth Ions), or other Inorganic onions (such os 
, carbonat•. bicarbonate, Phosphate, fluoride, sll1co, or 

con"lta,~ad cyanide). An example of cl'lsmlcal precipitation Is metals 
cipitotion using hydroxide, sulfide, phosphate, or carbonole ion os 

the praclpltellng egent; another e~Cernple Is Jlme-sode softening. 

itation reactions for waste treatment purposes ore usually 
by one or more of ll'le roll owing steps: 

ng o substance thot will react directly with a compound in 
ut1on to rorm a less soluble compound. 

o substance thot will shift the solubility equilibrium to a 
nt that no longer rovers the continued solubility of the compound. 

Then click on the flow diagram for a graphical depiction of how the technology is 
used for environmental restoration. 

• Note on the bottom of the screen, 1 of 2. This means this is the first flow 
diagram of two that are available. Click on the arrow above the numeral 2 to 
bring up the next flow diagram. Note that it now says, 2 of 2 (see page 29). If 
you click on the arrow again, you will cycle back to the first diagram. Click on 
the Contents button to return to the Contents window. 
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7. To find out more about the how the technology is typically applied, click on the 
Engineering or Design Parameters (see page 30) to read the values for a particular 
parameter. Click on the Contents button. 

8. Click on Data Requirements (see page 30), Technical Constraints- Medium, and 
Regulatory Constraints - Action (see below). Clicking on any of these buttons brings 
up a text window. After reading about the Precipitation topic, click on the Contents 
button. 

[lie Lists Uclp 
HcU§ll: l~chnicnl Constraint$ lor Medium 
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9. Click on Associated Technologies and take some time to review all the associated 
technologies that relate to Precipitation: 

• Note that the pop-up menus provide an option of reselecting different criteria (see 
page 32). For example, if you changed groundwater to surface water or other 
aqueous, the associated technologies lists may change. 

10. You can double click to select an associated technology from any of the lists. For 
example, in the Treatment or Disposal scroll list, double click on the highlighted 
Discharge to POTW. 

• Note that the Contents window for Discharge to POTW displays, but the 
Associated Technologies option is no longer selectable (grayed out), and the 
screen identifier is now Discharge to POTW (see page 32). You have taken a 
side trip to review a technology used in conjunction with precipitation (Discharge 
to POTW). 

11 . Click on Contaminant Applicability , then open the Contaminant Class drop-down list 
box and choose Volatile Metals (see below). 

• Note that cadmium is fifth on the list. Class requirements for this contaminant 
applicability indicate that POTW is authorized to treat this type of contaminant. 

I'!Uj11Ritj1f,h.t!,fi!Uf.tttfimt1tHHf 

Each local, publicly owneo treatment 
works (POTW) Is autnortzeo to oevelop 
pretreatm&nt stondords estobl1shtng 
limits for nonresidentlel dlscherges to the 
POTW. The stondords ore based on the 
capacity or the POTW to treat specific 
classes of contamtnonh. 
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12. Return to the Discharge to POTW Contents screen and click on Regulatory 
Constraints- Contaminant. Find cadmium (See #4 in this tutorial for a reminder about 
the Find feature.) 

• Note the regulations potentially applicable to cadmium and Discharge to POTW 
(see page 34). 

13. To delve even deeper, click on the Show Reg Data button. The applicable regulations 
display along with a description of the regulation and subparts to that regulation (see 
page 34). Click OK to return to Regulatory Constraints screen, then on the Contents 
button to return to the Discharge to POTW Contents screen. Click on the Associated 
Technologies- Precipitation button to return to the Associated Technologies screen 
for Precipitation. 

Now, click on the Contents button to end your side trip through Discharge to POTW. 

14. On the Precipitation Contents screen, click on Previous Applications and you will see 
where this technology has been applied and its status (see below). Click on the 
Contents button. 

,annwqm;.u~Jtmnm,,n,g 
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15. Click on References to bring up cited reference material on Precipitation (see 
page 36). If you decide you want to read this material, since you are considering this 
technology for your particular need, you can print this information so you have 
hardcopy for later reference. (Information contained in other screens cal also be 
printed as illustrated.) 

16. From the File menu choose Print This Information. This opens a dialog box from 
which you can Set report destination (see page 36). 

17. Choose Page Preview and click OK. This information will display in a page so you can 
see how it will look when printed. If you choose Printer, a printer menu will appear, 
identifying all the printer connections you have to your computer system. Click OK 
and the report will go to the printer you select. 

ReOpt: Re 
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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. 

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

Screen or Dialogue Box Purpose Technical Information Information Selection or Navigation to Screens or 
Access Functions Dialogue Boxes 

Comparison Index sort technologies by primary technology names select technology f1mction introduction 
function, medium, and and technology name for either of two sites with 
contaminants for two sites synonyms pop-up menus contaminant selection 
in order to compare 
applicable technologias technologies applicable for select contaminated medium technology index 

two 50rt conditions for either of two sites with 
select technology for pop-up menus contents 

information retrieval 
clear previous selections for 
either of two sites 

revise technology lists (as 
selections very) for either of 
two sites 

select display of 
technologies for first site, 
second site, first site but 
not second site, second site 
but not first site, or for both 
sites with pop-up menu 

select display of unique 
technology names or ell 
technology synonyms with 
radio buttons 

select technology from 
scroll list 

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

Screen or Dialogue Box Purpose Technical Information Information Selection or Navigation to Screens or 
Access Functions Dialogue Boxes 

Contents select specific technology none t>elect desired information flow diagram 
information for access for selected technology 

description 

engineering or design 
parameters 

contaminant applicability 

data requirements 

associated technologies 

technical constraints 

)> regulatory constraints 

"' references 

previous applicstions 

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 

-·---- -- -

Screen or Dialogue Box Purpose Technical Information Information Selection or Navigation to Screens or 
Access Functions Dialogue Boxes 

Aow Diagram one or more flow diagrams graphics files page forward and back if contents 
or schematics are displayed mora than one graphic is 
to give a quick, visual included for the technology technology index or 
ovorviaw of what the comparison screen (screen 
technology does and how it from which contents scratm 
works accessed I 

Description a narrative overview of the text information (single none contents 
technology operation narrative) 

technology index or 
comparison screen (screen 

from which contents screen 
accessedl 

Engineering or Design typical opereting conditions text information (multiple page forward and back to contents 
Parameters for the technology individual data elements in view three individual data 

column format( elements at e time technology index or 
comparison screen (screen 
from which contents screen 
accessed) 

Contaminant Applicability e list of contaminants for contaminant classes contaminant class selection contaminant date 
which the selected from pulldown menu 
technology is likely to be contaminants in each class contents 
effective for which technology is select list of applicable or 

effective not applicable contaminants technology index or 
comparison screen (screen 

explanation of select display of primary from which contents screen 
characteristics of contaminant names or accessed) 
contaminants within s contaminant synonyms with 
contaminant class for which pulldown menus 
technology is effective 

find contaminant namas 
primary contaminant names containing user-entered text 
and contaminant synonyms string 



)> ._, 

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

Screen or Dialogue Box Purpose Technical Information Information Selection or Navigation to Screens or 
Access Functions Dialogue Boxes 

Data Requirements site and contlllTlinant text information !multiple none contents 
information to consider in individual date elements in 
determining whether or how column format) technology index or 
well the technology will comparison screen (screen 

perf ann from which contents screen 
accessed) 

Associat6d Technologies identify technology technology functions select contaminated medium contents (associated 
functions and specific typically performed in from pop-up menu technologios) 
technologies for those conjunction with seiBcted 
functions (consistent with technology select treatment or disposal contaminant selection 
selected medium and from pop-up menus for (associated technologies) 
contaminants) that may be treated and residual mBdia treated or residual streams 
applied along with the associated with selected contents 
selected technology as part technology select associated 
of a remedial action technology from scroll list tBchnology index or 

technologies performing comparison screen (screen 
thosa functions that are from which contents screen 
effective for user-selected accessed) 
medium end contaminants 
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Table A.1. Description of ReOpt Technology Information System Screens and Dialog Boxes 

Screen or Dialogue Box Purpose Technical Information Information Selection or Navigation to Screens or 
Access Functions Dialogue Boxes 

Contents (Associated select specific technology nona select desired information flow diagram 
Technology) information for access for selected technology 

(associated technology for description engineering or 
selected technology not design parameters 
accessible) 

contaminant applicability 

data requirements 

technical constraints menu 

regulatory constraints menu 

references 

associeted technology 
screen for technology from 
which contents screens are 
eccessed 

previous applicetions 

technology index or 
comperison screen (screen 
from which contents screen 
accessed) 

Technical Constraints: sit11 site considsrations that may text information (multiple none contents 
limit the technology individual data elements in 
epplicability or effectiveness column format) technology index or 

comparison screen (screen 
from which contents screen 
accessed) 
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PACIFIC NORTHWEST LABORATORY 
Attention IJQ!ns. Administra1101' 
902 Battelle Blvd .• P.O. Box 999 
MaUstop K1~ 
Richland, WA 99352. 
Telephone (509) 375-2703 
Telefax (&19) 375-2592 

SCHEDULE A 
(U.S. Government Use) 

Software Agreement No.===== Software Control No. 
(For PNL Usa Only) 

1. Individual Requesting Software: __________________________ _ 

User's Mailing Address Delivery location (if different than mailina address) 

2. Software: ReOpt Technology Information System (4- 3%-inch disks) 

Documentation: User Guide, FINL-7840 

3. Special Flrov1sions: U.S. Government Use Only 

This Software is provided for use on Federally funded projects only. If User desires to utilize the sottware in any 
other capacity, User must acquire a commercial license from Battelle Development Corporation (SOC). Artenttcn 
License Administrator, 902 Battelle Blvd., FI.O. Box 999, R"tchtand, Washington 99352. The U.S. Government nas 
~umited Rights" in this Software, in accordance with FAR Flart 52 227-14, Alternate 11 (June 1987), out SOC has 
retained all non-U.S. Government rights. 

Sponsoring Agency: ____________ _ Federal Contract No.: _________ _ 

The undersigned has read and agreed to the terms at the accompanying Software User Agreement. 

USER (Agency or Contractor): ______________________________ _ 

Sy __________________________ _ 

Title --------------------
Date ________________ _ 
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PACIFIC NORTHWEST LABORATORY 
SOFTWARE USER AGREEMENT 

Pacific Northwest Laboratory (PNL) will transmit 
a copy o1 the computer software identified on 
Schedule A, together with associated 
documentation (all known as "Software"), 
provided the organization or individual {User) 
signing Schedule A acknowledges the following 
conditions: 

1. The Software resulted from work conducted 
under a U.S. Government contract, · and 
permission to establish claim to copyright by 
Battelle Memorial Institute (the operating 
contractor of PNL) has been granted by the U.S. 
Government The U.S. Government has retained 
"Umited Rights• in the Soft'.Nare. AU non-U.S. 

·Government rights are reserved by Battelle 
Memorial Institute and administered by Battelle 
Development Corporation. 

2. In accordance with FAR Part 52 227-14, 
Alternate II (June 1987}, the following notice 
applies to the Sottv.are provided herein: 

These data are submitted with 
limited rights under Government 
contract No. DE-AC06-76RLO 1830. 
These data may be reproduced and 
used by the Government with the 
express limitation that they will not, 
without written permission of 
Battelle Memoria/Institute, be used 
tor purposes of manufacture nor 
disclosed outside the Government 
and its contractors. 

Provisions of this paragraph shall 
be marked on any reproduction of 
the Software, in whole or in part. 

A.15 

3. In order to facilitate the maximum usefulness 
to the public, the User is requested to: 

• Notify F'NL of any publication of new 
findings that may be discovered through 
the use of the Software. 

• Communicate any errors it discovers in 
the Software to the code developers at 
PNL 

• Make available to F'NL any 
nonproprietary improvements or 
modifications to the Software code. 

It should be noted that modifications of the 
Software that are not later incorporated by PNL 
into the s"..andard version at the Software will nat 
be supported by PNL,- but may be suooone:: ::y 
others. 

4. User recognizes that the Software code is 
provided by PNL on an as-is basis without 
support. Neither the U.S. Government nor the 
U.S. Department of Energy, nor any ot their 
employees, nor Battelle Memorial Institute, nor 
any of its affiliates or subsidiaries, makes any 
warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, 
completeness, or usefulness of any 
information, apparatus, product, or process 
disclosed, or represents that Its use would not 
Infringe privately owned rights. 

5. If Software maintenance. support. or 
upgrades are made available by PNL. they will 
be provided only to those Users who have 
signed and returned to PNL Schedule A an the 
reverse s1de hereof. 

6. User's subcontractors. consultants. visiting 
scientists, etc., are authorized to use tne 
Software only on projeos funded oy the Feaeral 
Government. 
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HOTLINE 
Troubleshooting Form 

TELEFAX THE COMPLETED FORM TO: 
ReOpt I Attention: J.l. Bryant 
FTS or Commercial 1509) 375-3765 
Fax - 15091 375-6417 

Please complete ALL possible sections so we may assist you. 
Thank You! 

We will obtain the necessary information and call you back as soon as 
possible with answers. 

Software Registration Number _____ _ 

Nature of the problem: 

Title of screen displaying on the 
Monitor: ______________________ _ 

Technology Selected: ________________ _ 

Medium Selected --------------------

Contaminant(s) Selected 

What were you doing just before the problem occurred? 

Name: _____________________ _ 

Telephone#: __________________ _ 

Organization ____________________ _ 

TELEFAX # ------------------
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