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N or, FEMP:Murphy
sussecr: ‘BRICK MAKER FEASIBILITY EVALUATION/FERNALD ENVIRONMENTAL MANAGEMENT

PROJECT :

ro: Jack Cralg, OQE-FEMP | }
Referances: (1) “Brick Msker Report, Fernaid Environmental Mhnagemom Pro[act Soll
: Remaediation Project,” (OU2) datead May 1998

{2) Letter from J. Relsing to J. Saric end T. Schnoldor. “Justification for
Resvaluation of the Silo 3 Ramediation Alternative,” dated July 10,
1996.

(3) “Dlsassemble and Move Brick Maker Report,” SollPak Incorporatad.

(4) “Evaluation of the Shipment and Disposal of Non-Compacted Versus
Compacted Pit Waltaes to Envirocare,” OU1.

{5) “The SollPak Systam," (a description) by SollPak Environmental
Engineering-and Manufacturing.

As per your request, the following report Is 8 comprehansive evaluation by members of my
staff of the potential use of the "Brick Maker” at Fernald.

The potential for the “appropriate” applicability of the Brick Makear at the FEMP has been
an ongoing issue for approximately ona year. Listed below are at least three different
proposed applications fo'r the Brick Maker as follows:
(A) OU1 - Waste Pits
(B) OoU2 - OSDF I
(C) OU4 - Silo 3 material
The purpose of this paper is to identify and explore the issues and criterion relevant to

each potential “proposed application” and to determine |f each proposed application is In
fact feasible at the FEMP.
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In regard to OU1, it is imparative at tha outset to emphasize the follbwlng'

(1) ThoFEMPlomtlnﬁutruuhﬁtyplnuofﬂncmcummdMudo

(2) Envlrouro aTCLP mmmmmmm EPA In Utah
the deairability and applicabllity of this technology at the FEMP. |
ﬂmnwﬂmmm'mmde';denmm

® becauss of their icansing requirements donceming ‘compaction
for low-level wastas and their TCLP composite sampling requirements for mixed

“jm. |

There ard four cost|classes in QU1 aasociated with the packaging, s:hlpplno. and dlsposing
of non-compacted §nd compacted wastes. These four costs inciude: 1) the additionsl
capitsl cost for the jpurchases of the compaction equipment: 2) the additional operationa! .

and maintenance cgsts associated with a compactor; 3) the reduced nhlpmont costs; and, -
4) the reduced disppsail costa for tho compacted wastes.

Whather there ara significant shipping and disposal cost reductions Incurrad as a result of
the compaction s as yet, an unresoived question. Even if the Initial cost of equipment
(Brick Maker) is negated, thare are still the costs assoclated with disassembiling,
decontaminating, transporting, setting-up, operating, and maintaining the equipment.
Listad below is a summarization of the economic feasibility analysis for the shipping and
disposal of compacted versus non-compacted pit wastes:

Shipping

0OU1's current shipping plans are to load tl'}o dried pit wastas ag they exit the dryer into
ined and coverad gondola railcars for shipment to an off-site permitted commaercial
disposal facility. The dried pit wastas are expscted to have an sverage losdout density of
88 Ibs. per cubic foot. The gondola railcars will have e volume capacity of 2743 cubic
feat and 8 weight capacity of 108.7 tons. As a result, the gondole cars sre both weight
limitad and volume limited.

In respect to the volume and weight limitations for the gondola railcars as described
above, compacting materials to reduce transportation costs Is a viable one If the material
to be shipped is volume limited. Therefore. by compacting the material prior to shipment,
the actual volume willl be decressed, and weight (density) of the material, wiil be Increased
which wiil sllow more material to be placed and shipped in a ralicer.

N
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QU1 Pit Wastas Cost Savings

By utilizing the 85 Ibs. per cubic foot estimated loadout density, it can be determined
whether the OU1 pit wastas will ba volume limited or weight limited In 8 gondola railcar.
By dividing the maximum net weight of the waste allowaed in the rallcar (108.7 tons) by
the expected loadout density of the OUS waste, only 2288 cublc feet of the ralicar is
needed to meet the welight limitations of the railcar. Since the gondols railcars have a
volume capacity of 2743 cubic feet, the gondola railcar will only be:filled to 83% of its
volume capacity. Because the ralicars will be weight limited and noft volume limited,
compaction of the OU1 pit wastas prior to shipment will present no' cost advantage for the
shipment of tha wastes over ths currentdy planmd direct loadout and shipment of
uncompacted waste.

Disposal '

When the OU1 pit wastes have bsen drio\i. off-site disposal at a por'mlttod commercisl
disposal facility Is required consistant with the OU1 Record of Decision (ROD). The
wastas being removed from the dryer are classifiad as low lavel wastes per DOE Order
5820.2A. and currently there are only 2 existing facilities that are able to accept the pit
wastes. Thess two facilities are the Nevada Test Site located in Nevada and Envirocare
ing., located in Utah. The OU1 performqd economic analyses for the disposal of QU1

- wastes at the two locations and determiped that Envirocare representad the overall least
" ¢cost siternative to the DOE.

-+ Compaction effacts

" Envirocare must follow certain requirements for disposing of Its waste according to its

licanse issued by the Nuclear Regulatory Commission (NRC). Any wastes dispaosed of at

'Envirocare, whather received in bulk or in containers, are first dumpaed out on the ground

and transported via dump truck to the disposal cell. At the cell, the wastes are reguired to
be spread in one foot lifts and compacted to at least 90% Standard Procter (ASTM D-
698).

Debris by itself may be disposed of at Eavirocare, but it must be intermixed with soildlke
wastes In no more than a 7% to 10% mixture in order to receive Envirocare’s 87.00 per
cublc foot disposal price. Even though it is cost prohibitive. debris by itself may be
disposad of at Envirocare, but Enviracare requires that the debris muast first be blended
with other soll-like wastes or slurry around the debris to meet their compsction
requirements. This disposal cost has beeg quoted by Envirocare at $18.00 per cuble foot.

. If compacted wastes sre recsived at Envirocare, the cost prohibitive charge of $18.00 per

cublc foot would apply in that Envirocare would be required to take the additional blending
steps.
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Cast Savings

Testing conducted on OU1 pit wastes with surrogate mataerials at J. b Steele (samples
submitted by Doug Maynard, DOE-OH) found no more than a 50% lncnau in density can
ba expected for OU1 wastes (95 versus 140 ibs. per cubic foot). If'it is assumed that
OU1 compacted wastes will be disposed of at Envirocare st the debhs price of $18.0-0
per cubic foot versus $7.00 per cublc faot (uncompacted) OU1 would be required to have
a density increase of over 280% In order to break sven with the hlghov debris disposal
costs. The NTS disposal costs are estimated to be $22.00 per cubig foot in fiscal year
1998, thereby continuing to make NTS an economically unattractive siternative.

In summation, the above analysls indicates that compaction of out i__wutu offers virtually
no cost advantage for the shipment of the OU1 wastes, and significantly higher costs for

the actual dispossi. Therefora, because compacton is not aconomlcally sound it should

not be considered further. | ;

i
A compactor has the sffect of actually adding an additional step in the treatment trane.
(B) QU2 APPLICABILITY/FEASIBILITY

In the ROD for the FEMP QU2 (dated Jung 1998) the FEMP agreed that sngineering
evaluations would be performed during Remadial Design process if an emerging

technology”...ls developed that may significantly reduce the volume, toxicity, or mabliity
of waste.” '

Tha FEMP spacifically identifled "Brickmaker Technology” as one of the two key
technologies having potentisl benefit to the planned OSDF. The FEMP conducted sn
investigstion of the development status of this technology. finding it to still be in the field
testing stage. The extrusion technology and soll processing s well established, but its
actusl application to the processing of vast amounts of soil is less developed.

The FEMP performed an evaiuation of the Brickmaker Technology based on schedule, cost,
performance, and impiementability. This criterlon, combined with an accelerated 10-year
remediation schadule requiring Phase 1 OSDF design at the FEMP by October 1998, leads
the FEMP to conclude that the bensfits of the Brickmaker Technology are only marginal
and would add significant cost to OSDF construction and operation. .

}
Even though the Brickmaker Technalogy iLuld reduce the volums of soll in the OSDF by
spproximately 13% with the greater comgaction of the soll. The cost of Implementing the
Brickmaker tachnology is in the excess of 10M dollars. The FEMP does not belisve that
the limited benefits to the Brick Maker Technology offsets the Increased cost.
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CONCLUSIONS

Schedule
Based on the description of the Brick Maker Technology. the schedule impacts as s resuit
of implementing the Brick Maker Technology couid be minimized by scaling up the number
of extrusion and placemant systems. A upeute design submittal would bs required with
the system operational by March 1898. However, the construction cost of the Brick
Maker system is not in the current 10-year accelerated site restoration plan and would
probsbly require diversion of funds from other projects, potentially .ﬂocﬁng the overall site-
schedule.

(f
Performancs .

. The main measure of performance for t.d. Brick Making Technology is reducton of voiume.

The OSDF contains approximately 2.5 nlilllon cubic yards of impected scil. Of that 2.5
million. 900,000 cubic yards arg naeded for Infilling and compaction around debris. and
600,000 cublo yards are needed for cushion and berm systams to protect the liner and
cap. The 1.5 million cubic yards described above is not avallable for extrusion beceuse
bricks cannot ba used to backfill around debris, and the cushion and berms would be
difficuit to construct out of bricks. The volumae of s0il that is avallable for extrusion Is
approximately 1 million cublc yards. i

To summarize the volume reduction gained by the Brick Maker process, 13% reduction of
‘1 milllon cublc yards saves 130,000 cubic yards of disposal facllity space. The OSDF has
2.8 milllon cublc yards of soll and Is 3,700 fest long, therefore there.is 675 cubic yards of
soll per foot. The 13% reduction saves about 200 feat of disposal facility, or B parcent of
the total length. This reduction is not considered significant to the scope of the project.

A second measure of performance for the axtruslon system s its abllity to reduce the
permeability of the contaminated soil Ly compaction. The 13% greater compaction on the

 soll will decrease ths permeability slightly, but the impacted soll at planned compaction

rates is alrepdy at or near to 10-7 cm/sec. Th, slight decrease in permaeabliity is not
considerad @ significant pedormpnco enhancement for the OSDF.

The current cost estimate for c4mpleﬁon of onsa cell in the OSDF Is spproximately 12
million dollars. That includes constructing the cell, placing the waste, and constructing the
cap. One cell contains sbout 380,000 cubic yards of material. If Brick Making
Technology reduces the volume of soli by 130,000 cubic yards, then it saves about half of
one cell, or 6 miilion doliars.

An estimete of the capital costs for the two 80-ton per hour extrusion systema is 10
milllon dollah The operating costs for the two axtrusion systams are estimated to be 4
million dollars per year. Therefora, a 14 million dollar expenditure would be required for
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the initial aquipment costs and estimatedffirst year equipment usage but would not incltude
the additionsl costs necessary for the spycial hand compaction required around the brick
cubes to mlnlmlu differential settiement pf the capping systam. g

Based on thase gross estimatas, the impigmentation of an extrusion hynom in the OSDF
would cause a disproportionally large incrhase in cost, and the cost savings originslly
contempiated cannot be reaiized. ‘§

Implamentability , ;

Since the technology used to process, exfrude. and handle soll Is readily avalleble, the
implementability of the Brick Maker systam st the FEMP would not be difficult. The design
of the handling and stacking of the extruded soll would be simllar to khat planned for
dobﬂs. although larger equipment may be required. !
RECOMMENDATIONS - OU2 QSDF - :
The Brick Maker Technology evaluation irglicated that thers would be no adverse impact
on the schedule and the implementabiity §f the tachnology is not prohibitive, but the cost
of Implasmaentation is great and the parforfhance improvement in minimal. As a rasult of
this avaluation, the Brick Maker Tachnol will not be further studled In conjunction with
the OSDF. This finding has been communicated to the reguiatory agencies on May 28,
1996, with the transmittal of the Technologies Reports.

(C1OU4 - SILO 3 MATERIAL

As part of the DOE-FEMP remaedial management strategy developed for the impleamentation
of the vitrification technology for OU4, the DOE has performed several advanced
trestabllity study tests at the Cathollc University of Americs Vitreous State Laboratory
(V8L). and the FEMP lsboratories. In addition, the DOE-FEMP has been performing
pilot-scale testing as part of the VITPP Phase | program. These post ROD tests have
yielded valuable insight Into the application of the vitrification technology to the Silo 1.2,
and 3 residuss. Howaver, throughout this process, continusd schedule delays, cost
growth, and technical concerns related to the treatability studies have resuited in the
DOE-FEMP reassessing the overall project for opportunities to accelerate schadule, reduce
project costs. and optimize the Remaedial Design/Remedial Action (RD/RA) process using
data obtalined from the treatabllity study programs.

The physical, chemical, and radiological characteristics associated with the §ilo 3 residues
maks it a leading candidate for aiternative treatmant and the means by which the Operable
0U4 remediation projact schedule could be acceleratad. Consistent with the OU4 ROD, it
has been detarmined that the siternative solidification/stsbllization methads considered for
the 8Silo 3 residuss would perform in a manner which Is protactive of human heaith and the
snvironment. For this reason a Performance Based Contract will be evaluated for the
Altemative Treatment method, thus the “Brick Maker Technology™ may or may not be
utilized.

IG'
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CONCLUSION

The Brick Maker could possibly be used at the FEMP In OU4 however. this decislon wiil be
determined after the “Performance Bassed Contract® Is evaluated for' tho Alternative

Trestment method.

Johnny W. Relsing,
Aasociate Director :
Environmental Management






