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1. Time and Place 

The next regularly scheduled meeting of the Task Force will be on 
Saturday, April 9, 1994, from 8:30 a.m. to noon, at the AmeriSuites in 
Forest Park, Ohio. We will begin the meeting promptly at 8:30. 

2 .  Subjects 

8:OO 
8: 30 

850 
9:oo 
1o:oo 
10: 15 
11:40 
1150 

12:oo 

Continental breakfast (optional) 
Call to order 
Approval of minutes 
Chair’s Remarks 
Status of action items and initiatives 
Briefing on DOE’S baseline (Jack Craig) 
New information in the toolbox (Doug Sarno) 
Break 
Review of available technology options (Doug Sarno) 
Opportunity for public participation 
New business 

Subjects for next meeting 
Adjourn 
Lunch (optional) 

wrap-up 

3 .  Documents 

The documents relevant to the meeting’s subjects are being 
developed by the Task Force staff. They will be distributed at the 
meeting. 

4. New Materials for Briefing Books (enclosed) 

None. 
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5 .  Chair’s Announcements 

The Task Force and FRESH are sponsoring a workshop on 
Envirowe, which is a permitted commercial disposal facility located in 
Clive, Utah. Envirowe is the country’s first licensed facility for the 
disposal of low activity radioactive and mixed wastes. The workshop is 
scheduled for 7 p.m. on April 7 at the Meadowbrook in Ross, Ohio. The 
public also is encouraged to attend. 

Also, for those of you who may not have heard the good news, 
Graham Mitchell has been promoted to chief of the Office of Federal 
Facilities Oversight for Ohio EPA. Graham will continue to serve as the 
state’s representative on the Task Force. Tom Schneider takes over as 
Ohio EPA’s lead coordinator for Fernald, while Laura Hegge will 
continue with public outreach and technical support for Fernald. 

6.  Other Meetings of Interest (calendars enclosed) 

Natural Resources Trusteeship Workshop, 7 p.m. on April 12, 
1994, Meadowbrook, Ross, Ohio. 

2 





@ 54.36 
FERNALD CITIZEN TASK FORCE 

- 

I 
I 
I 
I 
I 
I I 

CHART OF CONVERSION FACTORS 

PREFIX 

mega- 

kilo- 

centi- 

milli- 

micro- 

nano- 

pico- 

1 milligram per kilogram (mg/kg) = 1 part per million (ppm) = 
1 microgram per gram (pg/g) 

1 pg uranium/g soil = 1 ppm = 0.67 pCi/g 

- -__ - ~ - - - -  _ _  - ___  - - - - - 

SYMBOL EXPONENTIAL DECIMAL EQUIVALENT 
NOTATION 

M 106 l,OOO,000 

k lo-' 1 ,OOO 

C 10-2 0.01 

m 103 0.001 

P 104 0.000001 

n 10-9 0. oooooo0O 1 

P 10'2 0. 00000000OOO 1 

1 microgram per kilogram (pg/kg) = 1 part per billion (ppb) = 
1 nanogram per gram (ng/g) 

1 milligram per liter (mg/L) = 1 part per million (ppm) 

1 microgram per liter (pg/L) = 1 part per billion (ppb) 

1 microgram uranium per liter water = .67 pCi/L 

Scientific Notation: very large and very small numbers are often expressed in scientific, or exponential, notation. 
The exponent identifies how many times the base number is multiplied by itself. In the example 102, 10 is the base 
number and 2 is the exponent. Therefore, 102 m'ms multiply 10 by 10 which equals 100. An easy way to 
remember exponential notation (in base 10) is to write a one followed by the number of zeros equal to the exponent. 
For example, lo2 would be expressed as 1 followed by 2 zeros, or 100. 106 would be written as a 1 followed by 
6 zeros or l,OOO,OOO. 

Metric System unit prefixes: prefixes are often employed as substitutes for exponential notation (e.g.. k, or kilo 
= l@ = 10 X 10 X 10 = 1OOO). Most commonly used prefixes are multiples of 1000, or l@. We can relate these 
prefixes to simple fractions. That is, if the prefix is positive, the in the numerator(the top number of a fraction), 
the multiple is greater than one and the exponent is positive (e.g. lV = 1 X 1000/1). If the prefix relates to the 
denominator, the multiple is less than 1 and the exponent is negative (e.g., lo3 = 1 X 1/1OOO or 0.001). 
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FEMP PROPERTY BOUNDARY --- 
SCALE -5) URANIUM CONCENTRATION CONTOUR 

6000 F E O  6.3 MAXIMUM URANIUM CONCENTRATION 
1- IN UC/G (5 UG/G INTERVAL) 
0 3000 

WITHIN CONTOUR IN UG/G 

SOURCE NLO, 1989  

URANLJM CONCENTRATIONS IN SURFACE SOILS ADJACENT TO THE FEMP DURING 1984 
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DRAFT 
NOTE THE URANIUM CONTAMINATION CONTOURS REFLECT LEGEND 

r--1 BOUNDARIES OF FEMP PROPERTY BOUNDARY I J ous l .  

!SO-CONCENTRATION CONTOUR 
CONTOUR INTERVALS: (uq/L) 
5. 10. 50. 100. 500. 
1000 

6r 
----_-_ 

L - 1  

PLANT 6 

THE MAXIMUM CONCENTRATION OETECTED [N EACH 
WELL DURING THE 1 9 8 8  TO 1993 RI/FS INMSTIGATIOP 
THESE CONTOURS DO NOT REFLECT THE CURRENT 
c o i o i n o N s .  THE CURRENT EXTENT OF URANIUM 
CONTAMINATION IS DEPICTED I N  THE ATTACHED FICUR 

SCALE IN FEET 

0 2500 5000 

TOTAL URANIUM CONTOURS BASED ON MAXIMUM OBSERVED I N  TYPE 2 WELLS 
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THE WATER 
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SCALE 
9 

= o  1.5 

0ArC bP?L 7. lo?4 

NUMBER OF NmrE OF TYPE OF 
WATER USER WATER SuppLY PEOPLE SERVED 

1. CINCINNATI BOCTON PLANT MUNICIPAL 86,000 
2. H N L T O N  MUNOPAL 60.000 
3. FEW NON-COMMUNlTY 1.500 
4- WATER ASSOClATlON PUBLIC 25.800 
5. SOUTHWESTERN O H 0  INDUSTRIA. 13 INDUSTRIES 
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Description of Waste Management Options 

VITRIFICATION 

___-___ Vitrification is-a-treatment-process that-converts- contaminated- materials-into-a-chemically -inert 
and stable glass and crystalline product that has extremely durable mechanical and chemical 
properties. The high temperatures utilized in the process will destroy organics and fix metals into 
the nonleachable stabilized melt. In vitrification, the waste mixture must have sufficient mineral 
content to form the glassy/crystalline matrix. If the waste is low in silica or alumina compounds, 
they may be added in the form of sand or soil. While there are several proven methods for 
vitrification, the one most appropriate for FEMP waste utilizes a ceramic lined melter with large 
submerged plate electrodes and relies on the conductivity of the molten glass. This technology 
has been used quite extensively for the treatment and disposal of high level nuclear waste. 

Vitrification, as a waste stabilization method, has the advantage of operating as a closed system. 
The feed, limited to 4 inches, is gravity fed on a conveyor into the reactor. The waste is 
destroyed at a nominal temperature of 3000" F. The off-gas and particulates are drawn off by 
an induction fan and treated through a cyclone, a baghouse, and an acid gas scrubber. Solid 
waste is withdrawn from the lower section of the chamber via separate molten glass and metal 
taps. Both particulate and gas streams can be recycled to the reactor. The residue streams from 
the vitrification unit are molten metal, scrubber water, and off-gas. The concentrations of 
hazardous constituents in the residuals are such that further treatment is not required. 

After organic contaminants are destroyed by the process, the residual solids are fluxed into the 
molten glass. The residual solids (such as ash and heavy metal oxides) and nontoxic solid 
components such as silica, alumina, and lime, are incorporated into the glass and become part 
of its matrix. The degree to which the residual contaminants are retained in the molten glass 
during processing is dependent upon the type of molten-glass process, the processing conditions, 
and the chemical elements comprising the glass. 

The final product is generally reduced in volume by factors of from 2 to 100, depending on the 
soil characteristics and product quality requirements. When cooled, the inorganics, metals and 
radionuclides remain fixed and immobilized in a glass matrix that does not dissolve in water, 
has high leach resistance, and exhibits strength properties better than those of concrete. The 
glass possesses hydration properties similar to those of obsidian, which hydrates at rates of less 
than 1 mm/10,000 years. At these rates, the life of the glass matrix can be expected to exceed 
1 million years. 

The Battelle PNL has provided preliminary screening of the vitrification process as a satisfactory 
method for stabilizing the contents of the silos. This method is based on well-developed 
technologies from commercial metal and glass melting industries. 

page 1 of 4 
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SOIL WASHING 

Soil washing is a process whereby a solvent (water or acid) is introduced to contaminated soil, 
mixed, and then decanted from the soil to remove one or more contaminant and isolates them 
from the soil. Similar technologies have been used extensively in the mining industry to extract 
uranium from mineral ores. Removal-efficiency depends on -the characteristics of the soil and-- -~ - 

type of contamination. While volatile organics can be removed with up to 90 percent efficiency, 
semivolatile organics and inorganics will be removed with less efficiency. Cleanup levels to 
support unrestricted or residential land uses are not likely to be achieved. Soil washing will 
generate two or more soil/aqueous waste streams. One stream will contain concentrated 
contamination which can then be treated. The eventual waste disposal volume may be 
significantly less than the original soil volume. The remaining fraction will contain a major 
portion of the original soil volume and could be returned to the excavation site as backfill 
depending on the removal efficiency achieved and selected future land use. 

_ _  ~. 

Mineral acids are the likely agents to remove radionuclides at FEMP. Mineral acids dissolve 
constituents into the liquid phase for subsequent separation. Hydrochloric, nitric, and sulfuric 
acids have been used for uranium, thorium, and radium extraction from ores and soils. 
Supplemental chemical additives,such as inorganic salts and/or oxidizing agents, have been used 
with mineral acids to improve extraction efficiency for specific radionuclides. The acids and 
other chemicals utilized in soil washing may present additional hazards which need to be 
considered in design and operation. 

CEMENTATION 

There are four primary goals of cementation: 

+- Improve the handling characteristics. 
Improve the physical characteristics. + Decrease the surface area across which the transfer or loss of chemical 

+ Limit the solubility of any contaminants contained in the waste. 
constituents can occur. 

Cementation immobilizes hazqdous constituents in waste by incorporation of it into the structure 
of the solidified material. In typical cases the process utilizes water additives and pozzolans such 
as fly ash, kiln dust, or cement to solidify solids and sludge containing organic and inorganic 
chemical. The final product is monolithic material with structural strength and significantly 
reduced leaching potential. 

Most waste that is in a slurry form can be mixed directly with cement. The suspended solids 
will be incorporated into the solidified matrix. This process is especially effective for waste with 
high concentrations of heavy metals, since most multivalent cations are converted into insoluble 
hydroxides or carbonates at the pH of the cement mixture. Metal ions may also be incorporated 
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into the crystal structure .of the cement minerals that are formed. Materials in thesas I) &k&6 
sulfides, asbestos, latex, and solid plastic wastes may actually increase the strength and stability 
of the wiste concrete. 

The presence of certain compounds in the waste and the mixing water can be detrimental to the 
setting and curing of the mixture of waste .and -cement. Soil components-such .as organic 
materials, silt, clay, or lignite, may delay the setting curing of common cement for several days. 
All insoluble materials passing through a 200 mesh sieve are undesirable, as they may coat the 
larger particles and weaken the bond between the particles and the cement. Soluble salts of 
manganese, tin, zinc, copper, and lead may cause large variations in setting time and significant 
reduction in physical strength. Salts of zinc, copper, and lead are the most detrimental. Other 
compounds that retard the setting of cement, even at low concentrations, include sodium salts 
of arsenate, borate, phosphate, iodate, and sulfide. Materials containing large amounts of sulfate 
not only retard the setting of cement but, by reacting to form calcium sulfoaluminate hydrate, 
they cause swelling and spalling in the solidified waste containing cement. If nitrates are present 
they may interfere with this process as well. 

THERMAL DRYING 

The waste materials are dried by processing through equipment designed to apply heat and 
remove the water and other liquids. Drying rguces the volume of waste but does not have a 
significant effect on the toxicity, mobility, or volume of contaminants. Some drying processes 
can handle large volumes of waste - in the range of tons per day. 

One type of drying facility potentially suitable for processing the large quantities of material at 
the FEMP is a rotary kiln. Rotary kilns are capable of processing solids, sludges, slurries, 
liquids and solids simultaneously. The flow of material through a rotary kiln is determined by 
the kiln's slope and rotation speed, as well as by the characteristics of the waste material being 
processed. Mechanical tumbling of the waste material in the rotary kiln - similar to that of a 
clothes dryer - exposes the'wet material to continuous and uniform heat. 

As the material moves through the kiln, surface water and any absorbed moisture evaporates 
before the dried material is discharged. The kiln is installed on a slight slope so that'the bed of 
solids advances through the kiln by force of gravity. 

Also being considered for utilization are flash dryers, spray dryers, and multiple hearth dryers. 

ON SITE DISPOSAL 

The on site disposal option will utilize an engineered facility that, depending on the 
characteristics of the materials to be disposed of, satisfies the requirements for disposal of low- 
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level radioactive waste or mixed waste. Conceptually, the disposal facility includes the following 
design features: 

+ Multilayered cap system - including vegetative soil layer, geotextile, high 
permeability drainage layer, intruder barrier (roller compacted concrete), low 

- .. permeability clay layer, and common fill; _ _  . -  

+ =  Solidified waste forms; 

+ Multilayered liner system - including reinforced concrete mat (beneath the waste 
forms), high permeability drainage layers (2 layers in the liner system), low 
permeability clay layers (2 layers in the liner system), and geotextile; and 

+ Leachate collection and detection systems 

The disposal facility is intended for permanent waste disposal purposes with a design life of 
1,OOO years. The structure is designed to withstand high-intensity earthquakes and severe 
weather conditions; e.g., tornado, snow, and rainwater intrusion. It can accept unsorted low- 
level radioactive or' mixed waste ' in bulk and/or containerized forms. Hydrogeological 
investigations and siting studies are underway to identify the best on site location for the disposal 
facility. 

OFF SITE DISPOSAL 

The contaminated soils and sediments may be transported to a regulated disposal facility such 
as NTS, Envirocare, or Portsmouth for permanent disposal. As a condition of NTS disposal, no 
untreated wet, raw waste, or free liquids will be accepted. An additional NTS requirement is that 
the waste can be characterized as either mixed or low-level radioactive waste. If identified as 
mixed waste, it will only be accepted in a solidified form. Radioactive waste from the FEMP 
is currently shipped to NTS; however, depending on the level of uranium in the material and 
whether any organics are present, the soil could qualify for disposal at other low-level disposal 
facilities in closer proximity to the FEMP. Waste transport may be provided by truck or railroad 
and packaged in low specific activity (LSA) boxes. 
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Environmental Glossary 

activity - The number of nuclear decays per unit time in a sample of a radioactive substance. 

advanced waste water treatment - The objective of the system being built for the Fernald site is to provide 

stormwater runoff and Phase 11, for waste waters generated as a result of conducting cleanup activities. The 
system is scheduled to begin operating in early 1995. 

- - advanced treatment of-site waste water- streams to remove radionuclides. There are-two-phases: Phase 1,-for - -- - - - -  - -- -- 

ALARA - As Low As Reasonably Achievable, or keeping radiation emissions and exposures to levels set as far 
below regulatory limits as is reasonably possible in order to protect public health and the environment. 

alpha radiation - The most energetic but least penetrating form of radiation. It can be stopped by a sheet of 
paper and cannot penetrate human skin. However, if an alphaemitting isotope is inhaled or ingested, it will 
cause highly concentrated local damage. 

antagonism - The interaction of two chemicals having an opposing,or neutralizing effect on each other. 

aquifer - A permeable body of rock capable of yielding quantities of groundwater to wells and springs. 

ARARs - Applicable or relevant and appropriate requirements, a comprehensive set of laws and regulations that 
are relevant to guide the selection of cleanup activity at a particular site. 

asbestos - A strong and incombustible fiber widely used in the past for fireproofing and insulation. The small, 
buoyant fibers are easily inhaled or swallowed, causing a number of serious diseases including: asbestosis, a 
chronic disease of the lungs that makes breathing more and more difficult; cancer; and mesothelioma, a cancer 
(specific to asbestos exposure) of the membranes that line the chest and abdomen. 

attenuation - The process by which a compound is reduced in concentration over time, through absorption, 
adsorption, degradation, dilution, and/or transformation. 

baseline risk assessment - The study and estimation of risk from taking no activity. Involves estimates of 
probability and consequence. 

Becquerel (Bq) - The International System (SI) unit for activity of radioactive material. One becquerel is that 
quantity of radioactive material in which one atom is transformed per second or undergoes one disintegration 
per second. 

beta radiation - High-energy electrons (beta particles) emitted from certain radioactive material. Can pass 
through 1 to 2 centimeters of water or human flesh and can be shielded by a thin sheet of aluminum. Beta 
particles are more deeply penetrating than alpha particles but, because of their smaller size, cause less localized 
damage. 

bioassay - Measurement of radioactive material deposited within or excreted from the body. This process 
includes whole body and organ counting as well as urine, fecal, and other specimen analysis. 

bioremediation - Use of living organisms to clean up oil spills or remove other pollutants from soil, water, or 
wastewater. 

buffer zone - The smallest region beyond the disposal unit that is required as controlled space for monitoring 
and for taking mitigative measures, as may be required. 



carcinogen - A cancercausing agent. I’ - 54.36 
CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act (also known as 
Superfund), the federal law that guides cleanup of hazardous waste sites. 

curie - A unit of radioactivity that represents the amount of radioactivity associated with one gram of radium. 
To say that a sample of radioactive material exhibits one curie of radioactivity means that the element is 
emitting radiation at the rate of 3.7 million times a second. Named after Marie Curie, an early nuclear scientist. 

daughter product - An element formed by. the.&iowtive decay-of another element; often daughter products 
are radioactive themselves 

decay - The process whereby radioactive particles undergo a change from one form, or isotope, to another, 
releasing radioactive particles andlor energy. 

decontamination - The removal of unwanted material (typically radioactive material) from facilities, soils, or 
equipment by washing, chemical action, mechanical cleansing or other techniques. 

dioxin - One of the most hazardous of all chemicals, can cause both acute and long-term effects ranging from 
chloracne, a skin disease, to cancer, reproductive failures, and reduced resistance to infectious disease. 

dose - Quantity of radiation or energy absorbed; measured in rads. (See rad). 

dose equivalent - A term used to express the amount of effective radiation received by an individual. A dose 
equivalent considers the type of radiation, the amount of body exposed, and the risk of exposure. Measured in 
rems. (See rem). 

effluent - A waste discharged as a liquid. 

electron - An elementary particle with a unit negative charge and a mass 1/1837 that of the proton. Electrons 
surround the positively charged nucleus and determine the chemical properties of the atom. 

elemental compound - Any of the 109 substances that cannot be broken down further without changing its 
chemical properties. Singly or in combination, the elements constitute all matter. 

emergent wetlands - A wetland class characterized by erect, rooted, herbaceous hydrophytes (i.e., the roots of 
these plants grow in the saturated zone and the plant body emerges into the atmosphere). 

exposure - A measurement of the displacement of electrons from atoms caused by x-rays or by gamma 
radiation. Acute exposure generally refers to a high level of exposure of short duration; chronic exposure is 
lower-level exposure of long duration. 

fission - The splitting of a heavy nucleus into two or more radioactive nuclei, accompanied by the emission of 
gamma rays, neutrons and a significant amount of energy. Fission usually is initiated by the heavy nucleus 
absorbing a neutron, but it also c+n occur spontaneously. 

feasibility study (FS) - the Superfund study following a remedial investigation which identifies, develops, 
evaluates and selects remedial action alternatives. 

gamma rays - Penetrating electromagnetic waves or rays emitted from nuclei during radioactive decay, similar 
to x-rays. Dense materials such as concrete and lead are used to provide shielding against gamma radiation. 

geohydrology - The science dealing with underground water, often referred to as hydrogeology. 

groundwater - Water beneath the earth’s surface that fills pores between materials such as sand, soil or gravel. 
Groundwater is a major source of water for agricultural and industrial purposes and is an important source of 
drinking water for about half of all Americans. 

April 1994 
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half-life - The time required for a radioactive substance to lose 50 percent of its activity by decay. The half-life 
of the radioisotope plutonium-239, for example, is about 24,000 years. Starting with a pound of plutonium-239, 
in 24,000 years there will be one-half pound of plutonium-239, in another 24,000 years there will be one-fourth 
pound, and so on. (A pound of material remains, but it gradually becomes a stable element.) 

hazardous waste - A solid waste or combination of solid wastes that, because of quantity, concentration or 
physical, chemical or infectious characteristics, may cause or significantly contribute to an increase in mortality 
or an increase in serious, irreversible, or incapacitating reversible illness or pose a substantial hazard to human 
health or the environment when improperly treated, stored, transported, disposed or otherwise managed. About 
290 million tons of hazardous wastes are generated @@e United States each year. A small percentage (about 4 
percent) is recycled. The rest is treated, stored or disposed. Of the hazardous wastes disposed, most are inj&ted 
as a liquid into the ground in specially designed injection wells. A large quantity is placed in surface 
impoundments (pits, ponds and lagoons). A small portion is placed directly on the land or buried. 

high-level radioactive wastes - Highly radioactive material, containing fission products, traces of uranium and 
plutonium, i&d other transuranic elements, that results from chemical reprocessing of spent fuel. Originally 
produced in liquid form, high-level waste must be solidified before disposal. 

ion - Atomic particle, atom or chemical radical bearing an electric charge, either negative or positive. 

ionization - Removal of electrons from an atom, for example, by means of radiation, so that the atom becomes 
charged. 

ionizing radiation - Radiation that has enough energy to remove electrons from substances it pass through, 
forming ions. 

kotopes - Atoms of the same element that have equal numbers of protons, but different numbers of neutrons. 
Isotopes of an element have the same atomic number by different atomic mass. For example, uranium-238 and 
uranium-235. 

leachate - The solution formed when soluble components have been removed from a material. 

leaching - To remove a soluble substance from a material by dissolving it in a liquid, and then removing the 
liquid from what is left. 

low-level radioactive waste - discarded radioactive material such as rags, construction rubble, glass, etc., that 
is only slightly or moderately contaminated. This waste usually is disposed of by land burial. 

Maximum Concentration Limit (MCL) - The regulatory limit for various constituents, usually organics and 
inorganics; there are different levels for different media, such as air, soil, and water. The MCL cannot be 
exceeded. 

metals - The term "trace metals" refers to metals that are present either in the environment or in the human 
body in very low concentrations, such as copper, iron, and zinc. Heavy metals are those trace metals whose 
densities are at least five times greater than water, such as cadmium, lead, mercury, and uranium. Toxic metals 
are all those metals whose concentrations in the environment are now considered to be hannful, at least to some 
people in some places. 

millirem - A unit of radiation dosage equal to one-thousandth of a rem. A member of the public can safely 
receive up to 500 millirems per year, according to federal standards, but the U.S. EPA ordinarily limits public 
exposure to 25 to 100 mendyear. 

mixed waste - Contains both radioactive and hazardous components. 

mobility - The ability of constituents to move, such as through various environmental media. 

naturally occurring radioactive materials (NORM) - The natural radioactivity in the environment. Natural 
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radiation consists of cosmic rays, filtered through the atmosphere from outer space, and radiation from the 1 t 54.36 
naturally radioactive elements in the earth (primarily uranium, thorium, radium and potassium). Also known as 
natural radiation. 

Nevada Test Site (NTS) - A government-owned repository for radioactive wastes. 

pathways - The means by which contaminants move. Possible pathways include air, surface water, 
groundwater, plants and animals. 

PCB - Polychlorinatedbiphenyl, a synthetic, organic chemical once widely used in electrical equipment, 
specialized hydraulic systems, heat transfer systems, and other industrial products. Highlytoxic and a potent 
carcinogen. Any hazardous wastes that contain more than 50 parts per million of PCBs are subject to regulation 
under the Toxic Substances Control Act. 

picocuries - Measurement of radioactivity. A picocurie is one million millionth, or a trillionth, of a curie, and 
represents about 2.2 radioactive particle disintegrations per minute. 

plume - A defined area of groundwater containing contamination that originates from a particular source such as 
a waste unit. 

plutonium - An artificially produced element that is fissile and radioactive. It is created when an atom of 
uranium-238 captures a slow neutron in its nucleus. 

pneumoconiosis - A disease of the lungs caused by the habitual inhalation of irritant mineral or metallic 
particles. 

risk assessment - the study and estimation of risk from a current or proposed activity. Involves estimates of the 
probability and consequence of an action. 

rad - Radiation absorbed dose, a measurement of ionizing radiation absorbed by any material. A rad measures 
the absorption of a specific amount of work (100 ergs) in a gram of matter. 

radiation - Fast particles and electromagnetic waves emitted from the nucleus of an atom during radioactive 
disintegration. 

radioactive - Giving off, or capable of giving off, radiant energy in the form of particles (alpha or beta 
radiation) or rays (gamma radiation) by the spontaneous disintegration of the nuclei of atoms. Radioisotopes of 
elements lose particles and energy through the process of radioactive decay. Elements may decay &to different 
atoms or a different state of the same atom. 

radioactive waste - A solid, liquid or gaseous material of negligible economic value that contains radionuclides 
in excess of threshold quantities except for radioactive material form post-weapons-test activities. 

radioisotope - An unstable isotope of an element that eventually will undergo radioactive decay (i.e., 
disintegration). Radioisotopes with special properties are produced routinely for use in medical treatment and 
diagnosis, industrial tracers, and for general research. 

radionuclide - A radioactive species of an atom. 

radon - A radioactive gas produced by the decay of one of the daughters of radium. Radon is hazardous in 
unventilated areas because it can build up to high concentrations and, if inhaled for long periods of time, may 
cause lung cancer. 

rem - Roentgen equivalent man, a unit used in radiation protection to measure the amount of damage to human 
tissue from a dose of ionizing radiation. Incorporates the health risks from radiation. 

stochastic effects - Malignant and hereditary disease for which the probability of an effect occurring, rather that 
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its severity, is regarded as a function of dose without a threshold for radiation protection purposes. 

synergism - The cooperative interaction of two or more chemicals or other phenomena producing a greater total 
effect than the sum of their individual effects. 

ISOTOPE 

teratogen - Substance that causes malformation or serious deviation from normal development of blastocysts, 
embryos and fetuses. 

NATURAL URANIUM TYPICAL COMMERCIAL DEPLETED 
FEED ENRICHMENT 

threshold dose - The minimum dose of radiation that will produce a detectable effect. 

~~ ~~ 

P 
u f 3 5  

vz" 

. .  

transuranic wastes - Waste materials contaminated with isotopes above uranium in the periodic table. 
Transuranic waste is long-lived, but only moderately radioactive. 

99.27 97.01 99.75 

0.72 2.96 0.25 

0.006 0.03 0.0005 

uranium - The heaviest element found in nature. Approximately 997 out of every loo0 uranium atoms are 
uranium-238. The remaining 3 atoms are the fissile uranium-235. The uranium-235 atom splits, or fissions, into 
lighter elements when its nucleus is struck by a neutron. 

Natural uranium consists of three primary isotopes; p, Up5, and Urn. The typical isotopic abundances of 
different commercial classes of uranium are listed in the table below. 

TYPICAL ISOTOPIC ABUNDANCES 
Grams of Isotope per 100 Grams Natural Uranium 

Normal uranium is uranium metal which has been processed (extracted) from naturally occurring ores and has 
the approximate percent abundances of principle isotopes as natural uranium. 

vitrification - A method of immobilizing waste that produces a glass-like solid that permanently captures the 
radioactive materials. 

Volatile organic compounds (VOCs) - chemicals that contain carbon and commonly also contain hydrogen, 
oxygen and other elements. The prefix nvolatilen means that the compound evaporates rapidly. Most industrial 
solvents are volatile. VOCs are found in some liquid and air waste releases. 

wetlands - Areas that are inundated by surface or ground water with a frequency sufficient to support and, 
under normal circumstances does or would support, vegetative or aquatic life that requires saturated or 
seasonably saturated soil conditions for growth and reproduction. Wetlands generally include swamps, marshes, 
bogs, and similar areas such as sloughs, potholes, wet meadows, river overflow, mud flats, and natural ponds. 
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Fernald workers are now 
removing materials from equipment 
and lines as part of Safe Shutdown 
activities are in progress in the former 
production area. 

The Safe Shutdown program 
is responsible for removal of former 
production materials that were in the 
equipment and lines when Fernald’s 
production operations were suspended 
in July 1989. 

Approximately 
337,000 pounds of solid 
materials and 419,000 
gallons of liquid 
material are to be 
removed from equip- 
ment and lines. The 
removal process will 
take approximately 
three years to complete. 

Implementa- 
tion plans have been 
developed for removal 
of materials from 
equipment in Plant 4. 
The potassium hydrox- 
ide system has been 

emptied except for an area of frozen 
lines. A safety assessment is in 
progress for the hydrogen fluoride 
recovery system, and the plan for 
clean-out of the hydrogen off-gas 
system is expected to be initiated 
soon. 

building decontamination and 
dismantlement activities can proceed 
in the former production area. 

This work is neceSSary before 

I I 
Femald v.ukm loosen a ppe as Sate Shutdorm opartpm M undaway in Phnt 4. 

Progress continues to be 
made on demonstrating a new 
treatment process for removing 
uranium from contaminated soil so it 
cannot pose a threat to human health 
or the environment. 

testing of the soil decontamination 
process known as “soil washing” is 
showing promise for significantly . 
cleaning uraniumcontaminated soils 

Results from down-scale 

Continued on page 3 

Project Development Group, 
Inc. (PDG), a FERMCO subcontrac- 
tor, is in the process of dismantling 
the interior of Plant 7 including 
electrical conduit, piping and duct 
work, and the interior walls. 

begin. removing the building’s transite 
siding in June 1994. PDG has 
subcontracted with Best Group, Inc., 
to remove all of the structural steel 
and concrete from the building. 
Actual dismantling of the steel 
structure is expected to begin in 
August 1994. 

The seven-story Plant 7,  the 
tallest building on the Fernald site, is 
the first of approximately 125 
buildings planned for dismantlement - 
as part of Fernald’s environmental 
restoration mission. 

Workers are expected to 

36 
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FERMCO planning document that 
spells out specific remediation work 
that can be accomplished in Fiscal 
years (FY) 1994-99 with the funds 
available for Fernald. - _ _  __ altcwtive for one_of Fer@d:s five - _ _ _  - Major work to be performed during - - - 

addition, the precision of the baseline 
will be enhanced each time U.S. EPA 
announces a Record of Decision 
(ROD) selecting a final cleanup 

are priorit id in the baseline. 

is $302 million. For FY 1995, the 
DOE has requested $294 million. 

Fenrald's budget for FY 1994 

_ _  - - _.  

Called the baselin< the 
document is a detailed, yet flexible, 
planning document containing the 
technical descriptions of remediation 
work to be performed, time schedules 
for completing the work, and cost 
estimates. It can be described as a 
yardstick by which DOE measures 
FERMCO'S performance. 

The baseline can be adjusted 
to reflect changes in actual funding 
levels which may be altered in the 

Operable Units. 

Units will be issued in 1994 and 
1995; the ROD for Operable Unit 3 
(production area) will be issued in 
1997. 

Consent Agreement between DOE 
and the U.S. EPA, including the 
requirement that field work must be 
started within 15 months after a ROD 
is issued. Projects addressing 

The RODS for four Operable 

The baseline addresses the 

- 
those two years include Plant 7 
dismantling, Plant 1 Ore Silos 
dismantling, Uranyl Nitrate Hexahy- 
drate 0 neutralization, Advan& 
Wastewater Treatment facility 
construction and startup, vitrification 
pilot plant construction, and contin- 
ued waste shipping to the Nevada Test 
Site. Much of t h i s  work is in progress 
today. 

- FERMCO and theFernald 
Atomic Trades and Labor Council 
(FAT&LC) have signed a new labor 
contract. 

overwhelmingly ratified the new 
agreemen$ which became effective 
March 1,1994, and expires February 
28, 1998. The previous contract had 
expired September 30, 1993, and the 
union had been working without a 
contract while negotiations continued. 

Les McCraw, chairman of 
Fluor Corporation (parent company of 
FERMCO), said "We face a great 

Membership of the FAT&LC 

challenge in cl&ng up the FernalT 
site. A team effort will be needed to 
make our goals a reality. I am 
convinced that the successful conclu- 
sion of this collective bargaining 
process puts us on a path forward to 
achieve our mutuai goals." 

Gene Branham, vice presi- 
dent of FAT&LC, said the contract 
represents a collective effort to meet 
the concerns of all parties. ''This is 
an imaginative and precedent-setting 
agreement which will allow us to 
clean up the Fernald site in a safe and 
costeffective manner." Branham said. 

Fernald is awaiting approval 
to ship 2.2 million pounds of depleted 
uranium metal to the Nevada Test Site 
(NTS) for disposal. The material was 
processed at Fernald for the U.S. 
Army. 

Once approval is received, 
the material will be shipped at the 
rate of five truckloads per week and 
will take 14 weeks to complete. Since 
the material is the highest purity 
metal ever produced at Fernald, it will 
be disposed of in a separate trench 
where it will be retrievable should 
future needs require it. 

metal removal project. Phase I,' which 
was completed in November 1992, 
involved the removal of four million 
pounds of depleted uranium metal to 
Barnwell, S. C. Once Phase I1 is 
complete, there will be no more 
Army+wned metal on site. 

This is Phase I1 of the Army 



Soil Washing 
Continued fmtn page 1 
in a timely and costeffective manner. 

The process being developed 
at Fernald uses physical and chemical 
means to separate the uranium from 
the soil. The uranium, and other 
contaminants of concem, are concen- 
trated into a small volume of residue 
_. for - disposal-The intent is to-have - - 
treated soil returned to the site of 
excavation. The liquid extraction - 
solution can be treated in wastewater 
treatment systems. 

Fernald is part of an approach that 
integrates development work spon- 
sored by DOE'S Office of Technology 
Development (OTD) with those of the 
Oftice of Environmental Restoration. 
The OTD uses a multi-faceted 
approach to develop and apply new 

Fernald was chosen as the 

Soil decontamination work at 

technologies. 

host site because its large volume of 
uraniumcontaminated soils are 
representative of the technical 
challenges that will be faced at other 
DOE sites. More efficient excavation 
technologies also are being developed 
to remove only contaminated layers of 
Soils. 

Five students from Cincin- 
nati Turpin High School defeated 3 1 
other local teams to become champi- 
ons of the 1994 Regional Science 
Bowl. The February competition was 
organized by the Fernald Environ- 
mental Management Project. 

The Turpin team adeptly 
responded to questions on the 
subjects of mathematics, chemisuy, 
computer science, astronomy, biology 
and earth science, to come out on top. 
The team will travel to Washington, 
D.C. in April 1994, to compete in the 
National Science Bowl against about 
50 regional winners from other DOE 
sites across the countxy. 

finished second, Harrison High 
placed third and Summit Country 
Dav came in fourth. 

Roger Bacon High School 

Newly-generated flyash from 
Fernalds boiler plant is being shipped 
off site to a landfill for disposal as 
non-radioactive waste. 

Flyash is the waste product 
from burning coal in the boiler plant 
to provide steam heat for buildings on 
the Fernald site. 

Until recently, flyash was 
trucked from the boiler plant and 
dumped on an existing flyash pile 
located on the south side of Fernald 
property. Because portions of that 
flyash pile were mixed with uranium- 
contaminated materials in the past, 
the continued practice of dumping 
there was contributing to the amount 
of flyash that ultimately must be dealt 
with as radioactive waste. The 
existing flyash piles are targeted for 
cleanup as part of Fernald's Operable 
Unit 2 (Other Waste Units). 

Now, all newly-generated 
flvash goes directlv from the boiler 

plant to trucks equipped with roll-off 
boxes. Those boxes are covered with 
tarpaulins, monitored to ensure they 
are not radioactive, and sent to a 
holding area. Rumpke, Inc., the low- 
bid vendor, picks up the boxes of 
flyash, dumps the material at its 
Colerain Township landfll, and 
returns the empty containers to 
Fernald. 

we're able to control newly-generated . 
flyash very well from generation to 
disposal," said Rod Warner, Operable 
Unit 2 manager for the DOE. 

flyash straight from the coal-fired 
boiler plant is picked up by Rumpke 
for landfilling. The existing flyash 
piles on Fernald property will be 
remediated under the terms of the 
Record of Decision scheduled to be 
issued by the U.S. EPA in January 
1995." Warner said. 

"Under this new procedure, 

"Only newly-generated 

Fernald workers have 
completed the removal of 11 pieces of 
new excess equipment for transfer, to 
the US. Army. 

production purposes, the equipment 
was never used and has a book value 
of $1.6 million. DOE would have 
received approximately $800 for this 
equipment if it had been sold as scrap 
metal. 

Originally purchased for 

However, due to suict 

radiological controls maintained at- 
Fernald, this equipment may have had 
to be disposed of as radioactive waste. 
It would have cost approximately 
$1OO,OOO to package, transport and 
dispose of the equipment at the 
Nevada Test Site. 

The U.S. Army will install 
the equipment at Aerojet Ordnance 
Division in Tennessee, where the 
equipment will be utilized for its 
designed purpose. 

3 
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DOE has received U.S. EPA’s 
conditional approval of the Draft radium-bearing wastes which gener- 
Final Feasibility StudyProposed Plan- ate radon gas. A third silo contains 
Draft Environmental Impact State- dried uranium- and thorium-bearing from other operable units will be . 
m a t  (FSPP-DEIS) for Operable Unit wastes; the fourth silo is empty. 
4 (Silos 1 4  including the two K-65 

The K-65 silos contain and other debris, would be stored at 
Fernald until a final decision is 
reached on how similar materials 

dispositioned. 

perid on the FSPP-DEIS for 
Operable Unit 4 began March 7 and 
will end April 20. 

- The FSPP-DEE is available 
for public review at the Public 
Environmental Information Center, 
10845 Hamilton-Cleves Road, 
Harrison. 

As a result of the FSPP- 

of K-65 and Silo 3 contents as the 
preferred alternative for final cleanup 
of Operable Unit 4. The vitrified 
material would be shipped to the 
Nevada Test Site for disposal. All 
four silos would be demolished. 

A formal public comment DEIs;DoE wslaa-~t.tir-- - ___- -- - - - __ _- silos); __ - -- - ~ ___-- 

The EPA will grant final 
approval after DOE satisfactorily 
responds to EPA’s comments on the 
key cleanup document. Public 
comment on the proposed cleanup 
alternatives will be solicited before 
issuing a Record of Decision mandat- ~ 

ing final cleanup actions for Operable 
unit 4. 

The rubble from the silos, 
along with associated structures, soil 

FERMCO has awarded a development of a recruitment plan for 
hiiiorically under-represented groups 
as well as students from the Femald 
area. 

laboratory and field sampling and 
analysis, and knowledge of environ- 
mental regulatory requirements. 

“CTC is an outstanding and 
innovative educational institution and 

unique opportunities to learn, observe, 
and develop their skills near a major 
Superfund site actively involved in 
remediation,” said Phil Hamric, 
manager of the DOE Fernald Ofice. 

is a state-supported two-year institu- 
The funding provides disposal. tion with accredited associate degree 

programs serving a three state region. 

%96,3 10 contract to Cincinnati 
Technical College (CTC) to develop 
an Associates Degree program in 
Environmental Engineering Technol- 
O D -  CTC Engineering Technologies this program afEords its students 

The DOE’S o&ce of Tech- 
nology Development is funding the 
contract as part of its program to train 
technicians and technologists for 
employment at DOE and other 
environmental restoration and waste 
management sites. 

support for faculty, cuniculum 
development, laboratory equipment, 
student financial assistance, and 

Larry Moms, Dean of the 

Division, said the program is intended 
to provide education leading to a wide 
variety of career opportunities for first 
line supervisors and field workers in 
industrial waste treatment and 
hazardous waste generation, accunu- 
lation, storage, treatment, and 

Cincinnati Technical College 

The curriculum also ad- 
dresses job specific skills such as 
safety, hazardous waste handling, 

FERNALD PROJECT 
CLEANUP REPORT 
U.S. Department of Energy 
Fernald Field Office 
RO. Box 398705 
Cincinnati, Oh io  45239-8705 

The F m l d  Project Cleanup Report is prepared 
by Femald Environmental Rastoration Management 
Corporafion monthly for the U.S. Departmen! d Energy, 
to infm the community about clWnUp progress at the 
Femald Environmental Management Project 
Address all inquiries regarding the Fernald Project 
Cleanup Report to: 

Jack R. Craig 
Assistant Manager for Environmental Restoration 
U.S. Depart& of Energy 
Femald F& Mica 

Cincinnati, Ohio 452394705 
te(ePh0ne: (513) 648-3107 

, P.O. Box 398705 

Femald Field ofiice .............. M. J. Philip Hamtic. manager 
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