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PROJECT EXECUTIVE SUMMARY

The Feed Materials Production Center (FMPC) is proposing to implement an
interim stabilization plan that first irvolves treatment of the accumulated
and continually generated radon gas in the K-65 Silos immediately followed
by filling of the void space in the silos with composite polyurethane foam
materials. Treatment of radon gas is accomplished by circulation

of the gas contained within the K-65 Silos through an activated carbon
system whereby the radon gas is captured until it decays into so0lid
particulate matter. The filling of the void space in the K-65 Silos with
the polyurethane foam materials is accomplished by pumping the materials
through the top of,silo domes via the eff]uent manholes presently located
¢ the domes. .

PROJECT JUSTIFICATION

The proposed interim stabilization of the K-65 Silos responds to Item B of
the Comprehensive Environmental Response, Compensati?n and Liability Act
Section of the Federal Facility Compliance Agreement The mitigation of
~adon gas and the structural reinforcement of the silo domes is necessary
t0: 1) provide a environmentally safe containment mode until the selected
alternative as developed under the sitewide Remedial Investigat:.n/
Feasibility Study (RI/FS) can be implemented; and 2) provide the necessary
radon controls and structural reinforcement that are essential to the K-65
Silo sampling program which is part of the RI/FS process. .

Cumulative impacts of this project have been assessed, and it has been
determined that this action does not have net adverse environmental
impacts. Other options have not been precluded by this action.
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1.0 Purpose and Need for Action

Hest1nghouse Materials Company of Ohio (WMCO), the prime contractor at
the United States Department of Energy (DOE), Feed Materials Production
Center (FMPC), located near Fernald, Ohio (Figure 1), is proposing to
provide radon emission control and structural reinforcement for the
onsite K-65 Silos. The two reinforced concrete silos were constructed
in 1951 and 1952 and are used. to store radium-bearing residue, a by-
product of pitchblende ore processed from 1953 through 1955, The silos
continuously generate radon gas which accumulates under the domed
portion, where decay or escape to the environment occurs. Structural
failure of the silo domes is considered probable because of cracking and
thinning of the concrete.

"~z proposed interim stabilization of the K-65 Silos responds to Item B

.he Comprehensive Environmental Response, Compensation and Liability

Act Section of the Federal Facility Compliance Agreement®. The

mitigation of radon gas and the structural reinforcement of the silo

domes is necessary to: 1) provide an environmentally safe containment

mode until the selected alternative, as developed under the sitewide

- Remedial Investigation/Feasibility Study (RI/FS), can be implemented;

and 2) provide the necessary radon controls and structural reinforcement

that are essential to the K-65 Silo sampling program, which is part of
the RI/FS process.

Tha K-65 Silos contain an estimated volume of 211,115 ft3 (8800 metric
tons) of 5e51dues A combined void volume estimated to be approximate]g
87,400 ft ex1fts above the residues, within the two domes (48,720 ft
and 38,700 ft>) Waste residues include about 40% silicates (310 ),
while ca]c1um, 1ron magnesium, and lead comprise one percent or more of
the stored volume. The silos represent a continuous source of
radiation, particularly through the domed roof structure. The K-65
Silos are each 80 feet in diameter and 36 feet tall. They are filied to -
an approximate depth of 20 and 22 feet respectively with residue. The
exterior cylindrical walls of the silos are earth-bermed to the top of
the wall to provide protection to the concrete wails from the
environment and to reduce direct radiation from the residue in the
:icinity of the silos. The earthen berm provides the silo walls some
structural reinforcement. The silo domes are also built of -einforced
concrete and are in a deteriorated condition. The center section (20-
foot diameter) of these domes are identified as being in danger of
potential collapse. A light-weight 30-foot diameter dome cap has been
placed over the critical center section of the K-65 Silo domes. The
dome cap will not prevent collapse of the cr1t1ca] dome center sectier

0o 002
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The gas treatment/circulating system (Figure 2) is designed as a closed
system, where the gas is removed from a silo, treated, and returnzd to
the opposite side of the same silo to maximize mixing. Briefly the
operation functions to pull silo gas through a calcium sulfate
debumidifier, then through an activated carbo% canister before return to
the silo. Air flow at approximately 1000 ft°/min will be accomplished
with a blower unit. Sampling ports are installed, one upstream of the
denumidifier and one downstream of the activated carbon to allow a
determination of the system efficiency. Gas treatment equi~ment will be
shielded, to control radiation exposure, by placing eartt filled low-
level waste boxes around the facility perimeter.

Silo air is expected to be turned over (filtered) 10 times during the 7
- 8 hour estimated treatment period. Adsorption of radon from the silo
environment is expected to reduce the existing radon activity from 37.4
. curies to approximately 1 to 4 curies during the treatment period.
Radon gas is constantly evolved at the estimated rate of 0.3 curies per
“hour per silo from the K-¢= residues.

The foam system is proposed as a means of attenuating radon escape from
the K-65 residue and to fill the void space so that the air space is
eliminated. The foam will also provide structural support to the dome of
the silo (Figure 3). The foam will be relatively easy to dispose of,
since it can be readily compressed should the Remedial
Investigation/Feasibility Study currently ongoing determines that
offsite disposal of K-65 residues is necessary.

A combination of an elastomer, rigid polyurethané foam, and flexible
polyurethane foam will be used. Several steps will be used to apply the
elastomer and foam. These steps are outlined below:

0 Elastomer precoat - approximately one to two inches of elastomer
will be applied to the silo wall and over the residue to prcvide
initial radon attenuation and an adequate seal.

0 Rigid foam - two feet of lo- deasity, clised cell foam will be
sprayed over the elastomer precoat.

) Elastomer seal - following curing of the rigid foam, elasiomer is
sprayed around the edge of the silo at the rigid foam/silo wall
interface to ensure that no leaks are present.

0 Flexible foam - nearly the entire portion of the remaining silo

volume is filled with high density, opzn cell foam. An open rea
is left beneath the center portion of the dome.

Page 4 of 15 NEPA DOCUMENTATION “" 003
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) Rigid foam - is sprayed under the dome top, onto the flexible

3.0

foam cushion, until the silo is full.

0 Protective outer coating - .wo inches of rigid foam w:11 be
sprayed over the outer dome surface to provide weather protection
and insulation. :

The foam components (a polyol and aromatic isocyanate) are supplied in a
split bulk tanker and transferred to a mixing van. Foam flow rates are
controlled by the equipment in the van, where the two reaction
components along with a fluorocarbon blowing agent are pumped through
individual hoses to a static mixing chamber, loci:ed at the base of the
spray applicator. '

The maximum rate of foam delivery is about 100 los/min. Approximately
345,700 pounds of foam will be necessary to complete the entire project.

Alternatives Considered
3.1 No Action

Under the No Action alternative the K-65 Silos would continue to
release radon gas to the atmosphere and continue to be a cause for
~ public concern. Currently radsn gas flux ﬁ{om th$ dome surfaces
measures between about 13 pCi/m¢/sec to 3x10’ pCi/m¢/sec(reference
4). Radon monitoring results ranged in value from 5.1 pCi/1 near
the K-65 Silos to 0.24 pCi/1 at locations farthest downwind
(approximately 0.75 miles_east of the FMPC), using Passive
Environmental Radon Monitors3. .

The center 20 foot diameter portion of the dome top will remain
structurally unsound for a load greater than the existing static
dead load, and be subject to advanced cracking which could lead to
collapse. The dome covers currently in plice will remain, so that
containment of the silos contents will be maintained in the event
of dome collapse. :

The K-65 Silos will continue to be within all applicable DOE-and
EPA guidelines and regulations for tte emission of radon until
partial dome collapse occurs. Taking no action would violate the
FFCA (Item B of the CERCLA Section (Reference 1)) and public
concern would remain at a high level. In addition ;ampling of the
K-65 residues would be made extremely difficult ‘1e to the lack of
~adon emission control and dome reinforcement.

Page 5 of 15 NEPA DOCUMENTATION - 004
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3.2 Nater Column Absorption

3.3

A water column absorption system would consist of a vent line to
introduce silo gases into a continuously moving water column.
Water in the system will need to be replenished so that the water
does not become saturated with radon. Water saturated with radon
would be held in a storage tank until radon activity decayed tc an
acceptable level. Following radon decay, the stored water would
be degassed, and the treated air vented to ihe atmosphere.
Degassed water would then be recirculated for further absorption.

The critical design concerns for this alternative include:

o Water column efficiency in absorbing gas,
0 Quantity of water Eequired,

2 Flow rates,

) Shielding requirements, and}

0 Wastewater treatment requirements.

Consequences related to implementation of the water columns
absorption system .are the longer design time and the continued
lack of silo dome support. In addition, the c=ilo domes cannot
function as pressure vessels, and radon would continue to leak
through the domes to the environment.

Temperature Control

A temperature control system would be installed to maintain silo

‘gases at a constant temperature. This action would reduce the

escape of radon gas due to temperature increase and subseguent
expansion. The system would consist of a filter :nd blower unit
that would draw gas from one manway through a vent line and
circulate the gas through a cooling unit. This procedure would
maintain silo gas at a near constant temperature before return to
the silo through another manway. :

The critical design concerns for this alternative include:

o . Air flow rate, and

0 Cooling unit capacity.

Page 6 of 15 NEPA DOCUMENTATION
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3.4

3.5

Consequences related to implementation of the temperature control
system are the lack of reduction of radon concentrations in the
domes, continued emission of some radon gas through diffusion, and
the continued lack of silo dome support. In iddition, silo domes
cannot function as pressure vessels and radon would continue to
leak through the domes to the environment.

Containment Structure

An additional self-supporting structure constructed over the K-65
Silo domes would provide containment in the event of silo dome
collapse. -The containment structure could be a building or arch
that spans the existing K-65 Silo domes and would also act as a
secondary barrier against radon emissions. The critical design
concerns for this alternative include:

0 Stability dufing high winds,
0 Ability to contain radon, and
] Foundation stability of existing silo berm.

.asequences related to implementation of the containment
structure are the lack of radon emission controls and. the
stability of the containment structure once in place over the
silos.

Proposed Action

The proposed action is preferred because it provides 1) a system
for treating silo gases and attenvating radon gas release from
silo residues and 2) provides a stable silo dome structural
support. This action results in a reduction/eliminaticn of radon
gas and mitigates releases of radon gas expected to oc :r because
of silo dome collapse. Consequences related to implementation of
the proposed action, therefore, include: enhanced air quality,
radon gas attenuation, silo structural support, and improved
public perception.

Page 7 of 15 NEPA DOCUMENTATION
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4.0

Potential Environmental Impacts of Proposed Action

Negligible impacts will occur to the existing environment and to the 25
- 30 employees assigned tasks related to the radon gas
treatment/circulating system and structural suppc t as outlined for
the K-65 Silos. .

Overall, this project will result in a reduction to near-elimination of
ambient radon emissions from the K-65 Silos and a greatly reduced
rotential for structural failure of the silo domes in the near future.
However, the potential for further structural distress ijuring the
foaming operation still exists.. As workers access the dome, and/or
urplanned expansion of the polyurethane foam occurs, after installation,
agvanced dome cracking could result from internal stress. The increased
stress caused by the added weight of workers during foaming operations
will be maintained to within safe load limits as defined in the
operating procedures. The installation of composite foam materials will
ensure that any internal stress caused by expansion/contraction of the
foam/concrete material will be equilibrated by the flexible foam layers.

This project results in the installation of approximately 345,700 pounds
“  polyurethane material which may require future disposal as
<~ste. This impact is lessened somewhat because polyurethane is

nighly compressible, resulting in a smaller volume to be
shipped than 1is placed in the silos. Construction waste gerierated
during the construction of the project (miscellaneous meta}, excess
foam, paper, etc.) is expected to amount to less than 100° feet of
waste.

Operation of construction vehicles, foam installation equipment, and

- blowers will generate above-background noise levels for the short

project duration. Minor amounts of vehicle exhaust emissions will
occur. Seven construction vehicles and two transport vehicles will be

" required for project completion, as follows: two split bulk tankers,

three miscellaneous trucks, one backhoe, one forklift, and two vans.

A small amount of radon gas (approximately 8 Ci, maximum release) is
likely to escape to the atmosphere during the foaming operation. The 8
curie maximum release, however, can presentiy occur during the existing.
operation of the K-65 Silos and is therefore not considered as a
significant impact. Organic vapors generated during the foaming process
will also be released to the environment. Foam installation will
present hazards to workers in the form of accidents and exposure to
organic vapors. Construction/foaming operations have inherent dangers
associated with them and accidents involving personnel could occur.
Such accidents occur while handling machinery, chemicals, and/or some

Page 8 of 15 NEPA DOCUMENTATION .
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are due to general negligence. Worker safety will be ensured by strict
adherence to the project procedures which will be ‘eviewed, and
approved by WMCO Health and Safety personnel prior to foaming.
Proper respiratory protection will eliminate any danger% caused by
inhalation of th% organic vapors. A Quality Assurance Plan® and Final
Safety Analysis® have been developed for the project to identify
potential project failures/concerns and provide methods for mitigating
them. Additional hazards from radiation exposure exist for workers
atop the silo domes and in the vicinity of used activated carbon
canisters. Workers will be involved in activities related to this
project over a six-week period, as a‘dressed in the Final Design
Report®. The hazard associated with :¢he activated cardon canisters
decreases with time as the adsorbed radon decays, and is considered
negligible after 10 half-lives or approximately 38 days. Full-time WMCO
Health and Safety coverage will ensure strict adherence to all FMPC
radiation protection procedures.

A beneficial impact will result relative to natural phenomena, since
moderate seismic damage corresponding to intensity VII of the Modified
arcalli Scale could occur at this site. The proposed action provides -
structural support and assists residue containment during a moderate
earthquake. Application of the outer foam layer results in the bridging
and protection of existing silo cracks from further weathering (rain,
ice formation, and expansion/contraction). Very little benefit is
provided relative to the suction of tornadic winds.

Air quality in the FMPC vicinity will benefit from the proposed project
because radon concentrations currently ranging from as high as 5.1 pCi/]
may b% reduced to background or near background levels (about 0.58
pCi/1)°. Radon flux from the silo surface is expected to be attenuated.
Release of radon gas during the foaming operation is not considered a
significant impact because the air has been pretreated and radon
concentrations are low. Additionally, organic vapors are released for
~only a short period of time during the foaming operation.

Methylene chloride is used as a solvent to clean the ioaming lance of
. polyurethane reactants following a fozaing operation. A small amount of
this hazardous/toxic material (less than 1-55 gallon drum) will be used,
containerized following use, and will require disposal. Combustibiiity
~ properties of the polyurethane finished product represent a potential,

but minor, adverse im%act. The autoignition temperatures, however,
range from 600°F to 700°F.

Page 9 of 15 NEPA DOCUMENTATION
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5.0 Conclusion

The current condition of the K-65 Silos presents an unacceptable risk to
FMPC employees and the adjacent population. RI/FS remediation studies
are approximately 3 - 5 years from performance, therefore interim action
is required. It is concluded that the proposed action will provide a
beneficial impact.

Local air quality will be improved because of near attenuation of radon
gas. Under the no action alternative the residues in-the K-65 silos
wonld contipue to evolve about 650 Ci of radon gas per year to the
environment®. The proposed action is expected to nearly attenuate this

.ase. Approximately 4 Curies may be released from each silo during
the proposed action. The maximum possible release of approximately 8
Curies is negligible as compared to the current release from the Silos
(650 Ci/yr). Public concern will be lessened relative to probable
partial dome collapse and the related air quality impacts that would
occur if no action were taken. Finally, the proposed action will
support the silo sampling effort by providing radon control and

structural support.

The emplacement of approximately 346,700 pounds of polyurethane material
hat must be considered waste, is somewhat mitigated by the fact that
polyurethane foams can be compressed prior to disposal.

Foam application activities can result in advanced dome cracking in two
ways; 1) workers with equipment on the dome surface and 2) unplanned
expansion of the foam creating internal stress. Worker safetg
considerations are considered in the Final Safety Analysis Report

written for the proposed action. Increased dome cracking is mitigated
by - the external foam application. After the foam materials are cured
within the K-65 Silos, the concrete domes function only as a secondary

~ containment barrier.

Potential adverse impacts related to personnel health and safety will be
mitigated through appropriate training, application of approved
standards, and the use of proper personnel protective equipment. The
radiation hazard will be kept at the ALARA level by the use of
shielding, remote video-viewing, remote or semi-remote application
procedures, and limiting personnel exposure time. £°1 personnel will be
required to undergo radiation exposure monitoring. Monitoring will
include ucing personnel dosimeters, breathing zone and area air samplers
subject to short-term interpretation.

Page 10 of 15 NEPA DOCUMENTATION
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6.0

The K-65 Silo Radon Hitigation and Dome Reinforcement Project represents
an action which may be taken during the course of an ongoing =IS, as
defined by the Council on Environmental Quality (40 CFR 1506..). As
such:

l. This action has no net adverse environmental impact. The main
import of this project is to greatly reduce environmental radon
emissions while providing structural support to the dome of the
silo. This is an interim measure. Eventually, it is expected
that the contaminated foam will have to be removed and disposed
of. The former positive impacts are thus largely offset by the
future negative impacts.

2. This action does not preclude the choice of reasonable
alternatives to the action being undertaken. Following the RI/FS,
recommendations will be implemented which will provide a permanent
resolution related to K-65 waste residue needs. At that time,
these new procedures can be readily implemented.

Cumulative Impacts

No net negative environmental impacts have been assessed to result from
thic -, ject, and other reasonable alternatives. are not precluded by
s wction,

Page 11 of 15 NEPA DOCUMENTATION
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1.0 Will any of the following be encountered, handled, stored,
disposed of during the construction of the proposed program or

Radioactive materials (identify) Y N
1) Rn-222 and associated daughter products X
2) Radium bearing uranium mill tailings

Hazardous materials (identify) Y N
Methylene Chloride used as a solvent for cleaning x
foaming equipment (less than 1-55 gallon drum)

Toxic materials (identify) Y N
Methylene Chloride used as a solvent for cleaning x
foaming equipment (less than 1-55 gallon drum)

Mixed hazardous and radioactive materials (identify) Y N

| PCB’s (identify source) Y N
X
Asbestos (identify source) Y N
X
''''' Orgahic chéﬁiéé]sv(identify)r V Y N
Polyol and Aromatic Isocyanate used in foaming X
operation '
Heavy metals (identify) Y N
. A X

used,
project?

0

v

*

or

4



3.0

Will program activities involve discharges to any one of the following
systems during the construction of the proposed project?

Low level waste dispoSal (describe) : Y N U
Disposal of miscellaneous materials such as respir-x .
ators, coveralls, excess foam, rags, gloves.3paper,

wood and small metal scrap (less than 100 ft° total)
Process waste stream Y N U
X
Sanitary waste stream - Y N U

Disposal of miscellaneous_materials such as paper x
and wood (less than 10 f3 total) '

Storm sewer - Y N U

Wili =7y of the following be encountered, handled, stored, used, or
disposea of during operation of, or following the proposed program
changes? :

Radioactive materials (identify) Y N v
Dehumidifiers and/or Activated Carbon Canisters X
" Contaminated with Rn-222 Daughters

LS materiajs (identify) _ Y 25 ]
Toxic material$ (identify) Y : U
Mixed hazardous andjradioacti#evmateria]s (idéntify) Yo 2 U
PCB’s (identify source) | v OON

035



5.0

Asbestos (identify source) Y N

016

U
X
Organic chemicals (identify) ’ Y N U
_ , X
Heavy metals (identify) Y N U
X
Will program activities involve discharges to any one of the following
systems during operation of, or following the proposed program changes?
"~al waste disposal (describe) Y N u
... ifiers and/or Activated Carbon Can1sters X
uontam1nated with Rn-222 Daughters :
Process waste stream ' ' Y N V)
' X
Sanitary waste stream . | Y N U
' X
Storm sewer ' Y N U
' X
Are uncontrolled emissions, discharges, or spills possible during:
The construction phase of this project? Y N U
. X
The operational phase, upon completion of the project? Y N U
X



6.0

7.0

8.0

Will the project involve any of the following:

Need for aboveground storage during construction? Y
" Need for underground storage during construction? Y

Need for aboveground storage during operations?‘ VY

: X

Need for underground storage during operationS? Y

Is the project located in close proximity to a natural
stream or within the floodplain of a natural stream? Y

X
Are ccatrolled emissions or discharges planned during:

"~ The construction phase of this project? _ Y

X

The operational phase, upon completion of this project?Y

x X ZE X X

X =



1)

2)

3)

4)

6)

7)
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