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Department of Energy
Washington, D.C. 20585

Mr. Samuel J. Chilk

Secretary of the Commission

U. S. Nuclear Regulatory _..mission
Washington, D. C. 207"

e
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FER 271981 »

of the Secrelany
°35§am;z.amna
Attn: Docketing 2.d Service Branch &zﬁz
Dear Mr. Chilk:

Please refer to Federal Register, Volume 45, No. 209, Monday, October 27,
1980, on proposed amendment to 10 CFR Parts 30, 32, 70, and 150 reiating
to "Exemption of Technetium-39 and Low-Enriched Uranium as Residual
Contamination in Smelted Alloys." It is recognized that the comment
period identified in the Federal Register expired on December 11, 1830;
however, it is understood that comments submitted beyond that time limit
will be considered in Commission rulemaking.

The Department of Energy strongly supports the intent of the proposed
rule chnange, since it can ultimately result in reducticn of the huge
inventories of contaminated Department of Energy scrap metals being
generated, and now in surface storage, without endangering the environ-
ment or public health and safaty. These metals have econcmic recovery
value, and some, such as stainless steel and nickel, contain materials
of strategic importance to the Nation. Without the proposed regulations,
much of tne Department's inventory would eventually have to be dispcsed
of as waste.

The Department of Energy also urges the Nuclear Regulatory Commission to
reconsider the upper 1imit of 20 percent imposed on the enrichment of the
residual uranium contamination in order to qualify for exemption under
the proposed regulation. As long as the residual concentration limits of
17.5 ppm total uranium or 3.5 ppm U-235 can be met, we question the need
for such a restriction. If this upper limit could be modified, then 2
larger inventory of scrap metal from the Department of Energy could be
dealt with.

1108270260
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Additional detailed comments are enc. .ed. A reply regarding the disposition
of Department of Energy comments will be appreciated. [f the Commission
staff woul’ like to discuss the Department of Energy comments, please contact
E. Redden (353-3548) of my staff.

Sincerely,

Aley G. !
Acting As
for Environment

Enclosures:

1. Consolidated comments on Proposed
Rule: "Exemption of Technetium-S9
and Low-Enriched Uranium ar:
Residual Contamination in Sn~=lted
Alloys"

r gxtracts and Comments from NUREG-

518



CONSOLIDATED COMMENTS ON PROPOSED RULE:
"EXEMPTION OF TECHNETIUM-39 AND LOW ENRICHED URANIUM
IDUAL CONTAM TON IN SMELTED ALLOYS"

The key concentration as set forth in both 10 CFR 40.13 and the propecsed
10 CFR 30.21 is 3.5 ppm U-235. If metals contaminated with the high-
enriched uranium can be smelted such that the U-235 concentration does
not exceed this 1imit or the total uranium concentration does not exceed
17.5 ppm, why is there a 20 percent limit on enrichment?

There 1s a considerab’e volume of scrap metal contaminated with small
amounts of high-enriched uranium from fuel fabrication activities.
Currently, this material must either be burfed as radiocactive waste or
laboriously decontaminated. Most of this scrap material could be
smelted to produce an alloy containing less than 3.5 ppm high-enriched
uranfum. The radiological impact of exempting smelted alloys containing
less than 3.5 ppm high-enriched uranfum would be no greate-~ than the
impact of exempting alloys with 17.5 ppm of 20 percent enriched uranium.
Similarly, this lower limit of 3.5 ppm of high-enriched uranium would be
at least as di ficult to recover as the 17.5 ppm limit which the NRC
stated was practically irrecoverable.

We propose that NRC delete the enrichment 1imit.

Vould the slag produced by licensed smelters be subject to specific
‘icensing and regulatory controls under 10 CFR 61 as well as under
10 CFR 30 and 10 CFR 70 as specified?

According to NUREG/CR-0134, the population dose from smelting oi all
current scrap (42,000 Mg) would be at least 30 times the value gquoted

in the proposed rule. Other doses that are quoted are reasonable

(within a factor of 2-3). Perhaps the larger population dose is due to
the inclusion of product distributors and users as members of the general
public. The present environmental impact statement should incorporate
information from NUREG,/CR-0134.

NRC should develop exemption requirements for at least three other,
somewhat arbitrary, classes of contaminated metal scrap: fission
product/non-TPU, very low TRU (i.e., much less than 1) nCi/g), and
metals containing induced activity. Indeed, there s'ould be
de minimus quantities for metal scrap contaminated with any radio-
nuclide. What {s the applicability of the exempt concentrations
listed in 10 CFR 30.70, Schedule A, Column II to smelted metals? We
are not suggesting that this be made part of the present proposed
;;qulations, but that this should be made a high priority for future
C work.

If the letter of the law is followed, this rule change may still not
allow the sale of smelted gaseous diffusion plant upgrading (CIP/CUP)
scrap (and perhaps no other scrap) due to the statement that the
proposed rule change is only for technetium-99 and low-enriched
uranium as residual contamination. For example, Pu and Np were
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treated in the draft environmental impact assessment prepared saveral |
years ago, but were dropped complietely from the final statement

prepared by NRC (except for a statement at the bottom of page 2-1 |
that recognizes the Pu and Np but states that it will be reduced to

such an extent that the metal can be recycled in an uncontrolled
?annfr). Pu and Np are in the smelted CIP/CUP scrap at the <1 ppb

evel,

There appear to be several approaches which could be taken with regard
to tne Pu and Np content nf the CIP/CUP scrap:

A. Assume that an officifal de minimus quantity of 1 ppb Pu and Np is
intended.

B. Generate a separate rule change to add de minimus quantities of Pu
and Np (see item 4 above).

C. Prepare a sampling plan which includes analysis to 2 minimum level
of Pu and Np (e.g., 5 ppb); anything below this could be assumed to
be negligible. Such a plan is required of commercial smelters for
approval by NRC. For DOE smelters, the sampling plan should only
rc?uire DOE approval to certify the material as meeting the proposed
rules.

D. Ask for a specific exemption to 10 CFR Part 70 as is provided for in
Part 70.14 to allow resale of the 1 ppd Np and Pu in smelted CIP/CUP
scrap.

6. The dose estimation methods, assumptions, and dose estimates given in the
Draft Environmental Statement (DES), NUREG-0518, are similar to, and in
substantial agreement with, those in the 1376 Environmental Impact
Assessment (EIA). In fact, the DES draws 7eavily on the EIA. Both
reports indicate that low doses are to be expected. The DES apparently
gives higher doses than were given in the EIA. Also:

A. The DES reworks the assumptions and scenarios from the EIA to
produce new dose estimates. The extent of rework is not always
clear. If the DES is to be rewritten (vs. merely copying) to
produce the Final Environmental Statement, the differences between
the DES and the EIA assumptions and scenarios should be indicated
explicitly. The DES cites the EIA as the basis for many of its
assumptions and scenarios.

8. There may be errors in some o/ the reported dose rate estimates. A
spot check of Table 4,10 revealed an errur. Based on the informa-
tion presented, the population dose rate to “Carriers-sen” should
be 2E-3 person-rem/year, not 2 as indicated. This would riange
ths total population dose rate tr 0.1 person-rem/year ins.ead of 2.
This would also change values for use of pennies and, possibly,
nickels that are given in oi*er tables (e.g., Tables 4.11 and 4.15).
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Several surface decontamination techniques (such as electropolishing)
were briefly described in Section 2.2 of the Draft Environmental
Statement; however, there was 1ittle discussion of the types of mate-
rials where smelting is preferred over surface decontamination. As a2
general radiological control policy, decontamination of surfaces,
where practical, fs suggested before deciding to dilute the contamina-
tion in the matrix. We do not suggest that this should be made a
requirement preparatory to smelting, but the Environmental Statement
should include a more complete discussion of the costs and benefits,
as well as disadvantages, of surface decontamination as opposed to
smelting.



COMMENTS ON PROPOSED DE MINIMUS DRAFT EIS (NUREG-0S18)

Attached are several pages from the above document. Comments are discussed
below.

Section 1.1

In discussing the proposed action, it should be noted that the 1imits on
uranium contamination being sought are already in compliance with 10 CFR
Part 40 rega: .ing fissile uranium. Acceptance of the rule change would

not increase the levels of U-235 in materials released to the public sector.

In the fifth and sixth paragraphs, it appears that NRC would require UCC-ND
and the FMPC at Fernald, Ohio, to obtain licenses pending approval of
operating and sampling plans. Since these plants operate as DOE facilitfes,
they should be exempt from NRC licensing. DOE is capable of reviewing
operating procedures and sampling plans and can withhold approval if they
are deficient. If these paragraphs refer to processing by a commercial
operator, such licensing would be redundant, since an outside contractor
would first have to obtain Ticensing based on his intent to handle the
contaminated scrap. Operating procedures and sampling plans would have to
be included as part of the initial licensing request.

Section 2.1.1

The second paragraph in this section erroneously gives 1 ppb as the levels
of plutoniu. and neptunium contamination of the scrap. The sentence
should be appended as noted in the text, indicating these are the con-
tamination levels after slagging.

Section 2.1.5

It should be noted that contamination levels on the type of scrap being
discussed are already covered under 10 CFR Part 40 concerning natural
uranifum contamination. Why is there a 1imit on enrichment if the
contamination 1imits can be met?

Section 2.3.4

This section discusses aluminum smelting. While the discussfon is academic
to the intent of the document, the indication that none of the CIP/CUP scrap
aluminum could be smelted and sold in conformance with the proposed
exemptions is misleading. This could have a future ncgative impact. In
fact, by incorporating current smelting to-nology, and through segregation
and blending, a significant quantity of the diffusion plant aluminum could
be processed and sold as inguts containing less than 17.5 ppm U and less
than 5 ppm Tc.




Section 3.3.2.4

In Table 3.10 on raw steel production, the production total and percentages
are not in agreement [n checking the reference, the discrepancy appears
to *: n the convers in of thousands of tons to megagrams (Mg). The
percentages are correct, but the Mg values should be changed as noted.

Section 6.1.3

It should be noted that shallow land burial is permitted under current
regulations, but that more resirictive guidelines may be imposed in the
future both at the State and Federal levels. Surfal as hazardous waste
would double the cost and reduce the number of suitable burial sites due
to more stringent criteria.

Section 6.1.4

On Page 606, it is stated thal noncontaminated, smelted nickel ingots are
stored at the PGDP. We have been selling these ingots as they have Deen
produced.

Section 6.2.3

In the fifteenth paragraph following proposal of 5 ppm Tc level, restate the
findings of “"negligible impact” at this level from Section 4. Otherwise,
it reads as a purely technica! decisfon based on smelting.

In the Federal Register, under "Basis for Technetium-39 Limit," Page 70878,
and in NUREG-0518, Page 6-9, the following statement s made:

“In the case of scrap metal generated in the Cascade Improvement
program and Cascade Upgrading Program, the combination of feed
material specification, deposition rates, and mechanical and
chemical decontamination results in scrap metal contaminated with
a maximum of 5 parts per million technetium-35."

This statement is incorrect. The phrase "maximum of 5 ppm...." should be
changed to "average of less than 5 ppm..."

Technetium levels of up to 60 ppm on a small quantity of scrap CIP/CUP
barrier have been monitored. The overall average concentration, however,
ifs 4.7 ppm. Through decontamination, segregation, blending, and analytical
lonitorin?, all ingots sold will contain Tess than 5 ppm of t.chnetium.
Without blending, it is not always possible to achieve a Tevel of 5 pom
prior to smelting. Thus, though the statement is technically incorrect,
the de minimus guideline would nct be violated, and the proposed

Section 30.21 s applicable.

Section 7.4.2.1

The second column of Table 7.5 (pg. 7-6), referenced in this sectiony under
the heading of “Quantity of Copper” should be in “Mg" rather than "m o
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Miscellaneous

The values given for 50-year contact bone dose given in Tables 1.1 and 4,12
are inconsistent.

The discussion of Economic Benefits and Costs in Section 7 should be revised
and updated to 1380.
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Extracts from NUREGC-0516 - Comments and suggested cranges are given in italics

1. SUMMARY

1.1 THE PRCPOSID ACTION

. ,'w
By memorandun dated February 12, 1974, to the Director of Regulatory Standards
AEC, the Director of Waste Managemen: and Transportatica, AEC, requested assis-
tance in establishing a de minimis quancity of eariched uraniuam in 10 CFR -
Part 70.(1)

Ir 2 response dated March 28, 1974, the Director of Regulatery Standards agreed
t3 conszider an azend=ent of 10 CFR Psr: 70 to est2blish a de minimis quanticy
for enriched uranium in scrap metal.(2)

In an additional lecter dated July 9, 1379, the Director of the Office of
Uranius Bescurces and Earichment, DOE reguestaed from the Executive Director of
Operations, NRC a prompt approval of the aforementioned amandment to 10 CFR
Part 70.(3)

The propesed acticn is the adoption of regulations that would exempt from the
Commission's requirements for a license any person ¢ the extent that such
person receives, possesses, usds, Or transfers Tc-99% or low-enriched uranium
as residuil contaminaticn in any szelted alloy.

The 2xem~tions would be subject to the following terms and conditions:

@ Parzons who smelt scrap contaminated with Te=S9 or levw=enriched uran
or persons who initially transfer for sala or discribuction smelt
containing Te=95 or low-enriched uranium as residual cortaminatl
smelzed alloys would not be exempt from requirements for a spect
license. -
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® The Tz=99 and the 1ov—cnric;¥d‘uraniun would bYe minor constituents less
than 5 parts per million and 17.5 pa~ts per sillion, respectively, of
representative sacples of the smelted alloys.

1he proposed action would alsc provide specific requiremerts for licenses to
smelt scrap or to inmitially ctransfer for sale or distribution smelted scrap
rment ) for use under the exemptions. Applicants will be required to submit a descrip-
ct@ I | rion of procedures for prior decontaminaticn of the scrap, smeiting of the
scrap, sampling of the resulting smelted alloys, and the analvses of represen-
tative samples for Tc-99 and low-enriched uraniua concentrations.

The potential eanviroamental impacts of the distribution, use, and disposal of
smelted alleys czontaining Tc=99 or lew-gcnriched uranium as residual contamina-
ticn are assessed in this statement. /add lcte 5?

T, This should not apply to DCE fzsilities, @:d it ia redundant if aprlied to
v+ sommercial cperarors.

aé< It ghould be noted that at the 17.5 pom gcvtz, the mazimam ficcf%c conzen of low=

vose L: evriched weniun is 3.8 prm which is equivalent to, and in compliance with, the

allouctle fiesile wrenium comzens oF matemial sontamingted with natwral wanium
cawev: exempt from licensing wnder IO‘CI‘R 40.



2. SMCLTED ALLCY CONTAINING RESIDUAL LOW-

ENRICHED URANIUM AND T2 ENETINI-99

2.1 DESCRIPTION OF GENEPATED SCRA? ¢
Scrap mezal of various radicactive s ntamination levels has been, is being, and
vill be generated by the auclear industry f{rom deth government and commercial -
segments. 1he metal comes from various sources including the upgrading of
equipment, replacement of isoperative Or damaged equipment, and tha dismantling
of obsolete or worn-outl facilities.

Presently a large amcunt of scrap metal canraminated with low-enriched uraniuz
and Tc-9% is being generated by the Cascade Improvesent and Cascade Uprating
Programs (CIP/CUP) éar the Department of Energ) (DCF) gaseous diffusion plants.
Other comtaminated scrap from previcus DOE (ASC-ERDA) operaticns is located at
other loacations arsund the countrTy; 3 large portien of this scrap resides at
the Nevada Test Site. Much of this latter scrap {s of undetermined contamina-
tion level.

Presently, relatively small amounts of contaminated scrap setals are generated
by commercial nuclear facilities; however, ia the future a large amount of
scrap metal of waryiag degrees of cortamination will become available when the
presentl) operatii; pewe: reaczors and fuels resrocessing plants are dismantled
at the end of their usaful life (approximately 30 to 40 years). A large por-

tion of this scrap metal could Se recycled back into so=mercial usage through
economical and reliable deccntamination methods.

Since data on the quantity, classific: sions, and contamination levels of the
other DOE and commercial scrap alre unavailable at the present time the cost/
penefit portion of this cnvironin@tgl statement will consider only the scrap
generated by the CIP/CUP program 5f the DOE diffusion plants.

2.1.1 Scrap metal £vom Department of Energyv sources

Presently setal scrap contaminated with radicactivity to various degrees has
been and is being generated by the =maav prograns sponscred by the DOE. A par-
ticular source of scra® contaminated with 2 celatively low level of radio~-
activity is that generated by the C1P/CUP programs.

These programs for upgrading the gaseous diffusicn plants located at
Portsmouth, Ohic] Paducah, Kentucky; and Qak Ridge, Tennessee have generated
large gquantities of scrap metal such as steel, copper, nichel, and aluminum.
This serap is contaminated with small quantities of uranium and Tc-99 with
only ainute quantities of neptuniua-237 and plutonium at concentrations less
than 1 part per billiom (ppb)\_Smeltin this scrap will reduce the contamina-
tion to such an extent that the resulting metal alloy may de recycled as
uncontrolled metal to the marketplace.

are present after smeliing.
2-1



2.1.3 Fuels reprocessing plant

In reprozessing plants the overall contamination level of meost salvageaile
metals would be higk for most sections of the plant. It is presumed that
recovery cf most of these metals weuld not bde feasible. Scrap of relative
low contamination levels which could be recoverad is not a large segrment of
the total scrap generated during decommissioning of such a facility. The
following table indicates approximate amounts of "low-level” scrap®
gcnctatcd.(

Quantity/Plant
Types of Scrap (M)
Stainless Steel 50
Equipment and Piping (steel) 400

2.1.4 Fuels fabrication plants

The quantity of scrap from fuel fabrication plants would, ir all prebadill
s r r
be small and would not contribute large gquantities of lov-level contaminated
b}
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These other sources taken intc entirety are sufficiently small that it is
reasonable to assume that any additional impacts would not significantly
affect the already small impact.

2.1.5 Other sources of scrap

There are miscellanecus sources of low-level contaminated scrap such as mining
and milling operations. These suurces too, would contridute only small amounts
of scrap to the total available from reactors and fuels reprocessing plants.
However, to the extent that these sources never see low-enriched uranium, they
‘o-nnoo~gono1o4o—ooeo9uoouoood—iq-dﬁv*o-poopoooémoeoﬁonn

will not be congidered here a3 Ekay are présently regu.ated wunder 10 (TR 4C.

2.2 DECONTAMINATION N

Decontamination is the process whereby the quantity of radionuclides adhering
to the surface or included within a material is reduced.

A number of factors affect the decontamination of metals. The type of metal,
its surface finish and the physical, chemical and radiochemical nature of the
contamination. The majority of comtaminants are metallic and exhibit charac~-
teristics that are quite similar“to the contaminated substrate. Because of

*The term low-level, when per:aining to radicnuclide concentrations has many
definitions in the industry. Here "low-level"” scrap is defined as that scrap,
which could be decontaminated and smelted to meet the levels of contaaination
stipulated in this environmental statement.
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used nickel barriers from the diffusion plants into new devices, thus recycling
the material. (3) However, bdecause of the unfavorable economics of the process
the plant is not in operation and is now being dismantled.

6.1.3 Burial of contaminated scrap

rresenzly A
Mav.'rials only slightly contaminated with radicactiviey are‘::nsidereé low-
level waste. These wastes may be buried a few fert delow the ground surface
{(in trenches 200 to 300 = long, 15 m wide and 5 = deep) within special .
restricted arcas called shallow land burial facilities. These sites are
restricted to unauthorized intrusion by an 8-foot chaine-link fence. Surrcuad-
ing this fence is an undisturbed buffer zone to insure physical isclatien of
the centrai restricted zone. Wwhere the burial facilicy is on a DCE regverva-
tion. the reservation serves as a buffer zome. To protect the general public
from any radiocactivity uninteationally released f{rom the facility, routin
radiation monitoring of the air and water associated with the site and perioadic
environmental surveillance is carried ocut to detect inadvertent contamirnation
of biota and persons residing ia the regicm of the facility.

Scrap containing low levels of uranium and technetiu= which is suitably pre-
pared by compaction and containerizing could be buried in this type of facil-
ity. Presently, shallow-land burial facilities for government-generated
low-level waste are located at most major DOE installations “igure 6.1).(‘)

Dano NATIONAL
*0 NaL
ENGr\fSRING LABORATORY

\
SHEFFIELOE | oMouRT
|ROCKY FLATS s | @ @APCATSMQUTH
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. .v'oner{v
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o4 DAK moce\
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™ RIVER
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LOS ALAMOSH *
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A DOE STORAGE AND DISPOSAL SITE
B COMMERCIAL DISPOSAL SITE

Figure 6.1. Burial site locations (source: reference 4. p. 6)
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Note 2:

1) An exemption of szelted metal contaminated with uranium enriched up to 20%
uranium=-235 providing the total uranium content in the metal dous not exceed
17.5 parts per million; and 2) The addition of techmetium-99 at a concentration
of 8.6 x 107% microcuries/gram (equivalent to 5 parts per million) to Column II,
Schedule A, 10 CFR 30.70, "Exempt Concentrations.”

Neither proposal was acceptable from a regulatory control viewpaint.
‘\

The first proposal did not clearly exclude source material or other special .

nuclear material from the proposed exemption and did not indicate “hether alloys
(such as steel, bracs, Zircaloy) would be covered by the proposed exemption. =

The seccnd proposal would have authorized the introduction of technetium=99 into
any se=nmodity er product. It also attcmpted to add to Schedule A, 10 CFR 30.70
a byproduct material concentration that would meet neither the schedule's
criterion for concentration (the lowvest value for a radionuclide given in

Table I of the National Bureau of Standards Handbook 6% for continucus occupa-
tional exposure) nor the criterion for byproduct material nalf-life (less than

3 years).

With regard to establishment of the technetium-99 limicz, the staff took into
accounc the factors that result in the concentration of fission product
technetium=99 on or in enrichment plant scrap. During the enrichment process,
technetium depesits on all materials that come {n contact with uranium hexa-
fluoride. In the case of rurap metal generated in the Cascade Improvement Pro-
gran and Cascade Upgrading Program, the combination of feed material specifica-
tion (maximum techne:tium-99 deta particle activity only 10 percent cf the beta
activicy of aged natural uranium), deposition rates, and mechanical and chemical
decontamination results in scrap metal contaminated with a maximum of 3 parts
ser million technecium-99. /[Tomment Note I/

There i{s essentially no removal of technetium from metal during smelting pro-
cesses. Accordingly, the staff has proposed for smelted alloy a concentration
of 5 parts per million technetium=99 which is achievable bv mechanical and
chemical decontamination tcchnihd,c_prior to smelting scrap metal. The pgo-
duction laboratories of smelters can confirm the level of residual technftiun=-99
contamination after the smelted alloy has been poured into billet or ingot molds
or made into semi-finished products. /Add lote 2/

The staff believes the 5 parts per million techne:ium=-99 limit will cover scrap
¢rom uranium hexafluoride conversicn plants, uranium production plants, and
other plants having parts that come in contact with uranium haxaflucride and/or

fission products of uranium. -

Not readilyv apparent from the language cf the proposals was the problem that,
absent specific licensing requirements 1ot smelting scrap, any person possess<
ing contaminated metal scrap could mel:t or fuse the metal scrap and tranmsfer
smeliad metal to exempt persons for uncontrolled use. :

This statement is incormect. The phrase "mazimam of § pﬁm..." should be cranged
to "iverage of less than § ppm..."

The aralyses given in Section ¢ indicate that contamination at these levels will
have a negligible impact om man and the envirovment.
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Year

1979
1980
1981

Totals

et e e

1.4, Revenues expected from sale of
smelted contazminated copper

Table
Quantity Forecasted
of Ccpper Frice
(Mg)*e ($/Me)*
327 $2,500
655 $2,620
655 $2,650
1,600

#Value in current year in 1977 dollars.

s2geference 5, p. 2.
+Table 3.6 in Section 3.2.2.

~+present (1977) valua in 1577 dollars at 2.5%

Table 7.5.

Current Year*

Value Present Value '

$847,000 $806,000
$1,716,000 $1,593,000
$1,736,000 51.573.000 x

$3,972,000

real rate of discouat.

Contaminated copper scrap burial cests avoided

Unit Current Present

Quantity of Volume of Costs Year Value of

Year Copper (Mz) Copper (m®)* (3/2%) Costs** Costs”®
1979 327 3.65 §1,800 $6,5790 $56,300
1980 655 7.32 $1,800 $132,176 §12,200
1981 655 7.32 $1,800 $13,176 §11,900
Totals 1,600%* $30,400

N

#Reference 6, p. A=25, $19.°28/ton in 1978 dollars converted to
$20,59/Mg ia 1977 dollars using wholasale price index
(195.1/204.1}, in 1977 dollars.

#*Cost inm curreat year iam 1977 dollars.

+present (1977) value of costs in 1977 dollars
discount. ¢

++Reference 5, p.2.

at 2.5% real rate of



3.3.2.4 Iron and steel industry structure and pricing natterns

313

In 1975 there were 175 companies
In 1974, 20 of these firms were vert

ducts.

producing a variety of ‘-on and steel pro-
{ically integrated with blast

furnaces, steelmaking furnaces and finishing mills and 10 firms producted

80% of the raw steel in the U.S. in 1967.

The majority of tie iroen and
near the lower Great 'akes parts in Illinois,
western Pennsylvania. The large vertically integra

northern New York, eatern Pennsylvania, easter

Table 3.10.

(See Table 3.10)

Raw steel production in the

United States in 1567

Production Percent

Company (Mg) of Total
U.S. Steel 28796867389 24.3
Bethlehen 950067968 16.1
Republic P 7.3
National A S e 6.7
Armco < A 5.9
Jones and Laughlin e 5.4
Inland — e - 5
Youngstown -t e 4.4
Wheeling-Pittsburgh e - 4
Kaiser _ 2360639088 2.3
Totals T 93906,009 80.2

Total Industry EES ey s S

#Top ten steel producing companies
SOURCE: Reference 28.

The iron and steel industry has fsd4 a history of

A few large firms, such as U.S. §$:1 (2
prices of iron and steel products o.
rate of return.

~ther iron and stecl companies, but these price

constraints.

Foreign producers in Japan and Europe,

9) called

steel industry in the United States is located
Indiana, Michigan, Ohio, and
ted steel mills are in
n Maryland and Alabama.

28, 030,000
18,£20,000
3,440,000
7,720,000
8,780,000
€,250,000
, 150,000
, 120,000
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82,530,000
115,400,000

administered pricing policies.

"arice leaders” set the
.ixed plus marginal costs and a target
These announced price increases are generally followed by

increases are subject to certain

which are partly subsidized
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Only three* facilities licensed to accept cozmercial waste are presently in
operation. These sites are located near arowell, South Carslima,
Seatty, Nevada, and Richland Washingtom (Figure 6.1). Tables 6.1\
summarize operations at the varicus buria

S)Y nd & -
~4 ARG Q.6 7°

The total capacity cf the presently operaticnal commercial sites can be

estisated. From Table 6.2, the total capacity of the sites is: 9;
(2 5 10%) + (7 x 10%) + (9 x 10%) = 3.6 x 10° o3 ;
- J . N -5 a2
: 8)
Using an average scrap deasity value of 800 13533.(.‘ the total capacity would
be
800 x (4 x 10%) = 2.5 x 20% kg or 3 x 10% %g
Thus the shallow land burial of the total CI?/CUP scrap (Tadble 2.1) at the
presently operating commercial sites would require only a little over 13 of
their total burial capacity. ,a2id Note 7
, The burial opticn for umsmelted scrap metal would result in some radiation

exposure to the scrap handlers anéd to the pudlic. CIP/CUP scrap would prodadly
be buried at the Oak Ridge site since it is located near the 2ilfusion anrich-
ment plants. Because the distance is shor:, scrag uld probably be shipped

by truck. Radiation doses can Dde calculated assuming an average of 100 pp=
uraniue and 5 pp= technetium-33 in the unsmelted scras, 2 with ac other special
auclear saterisl, an average shipping distance of 300 k= through coumtry with
an averags population deasity of 130 persons per square xilometer, and using
dose methodology similar o that used for smelied aezal in Sectiom 4.3.1.1

ad Append x B. crap crane cperatcrs would receive adout 7 x 107% =ane-rem
vhile loading and unlcading ship=ents. Bystanders in contact with the shipaent
could receive 3 x 107° manm-ve=, with persons living along the route of the
shipment getting another 7 x 107~ man-rez. The highes: potential cdoses would
go td truck drivers, who for all.shipments =might receive 1 x 107% man-rea.

All of these doses are very smalls

6.1.4 Surface storage of contaminated scrap

For material contaminated with very low levels of radicactivity storage asove
ground is sometimes used. The prevailing philosophy is that this mode of
storage is only temporary (less than 100 years). However, since the material
is placed adove ground and thus not strictly isclated from the environment as
in burial, stricter operational controls ive required to provide adequate
security. Material may be placed directly in the reserved area as is, or
placed in some type of container. The area is fenced off from the public as
at the burial site to control access. A more elaborate method of above-ground

*Hovever, the actual number of compercial facilities actually open for
operation at any future date is highly unpredictable.

Add

Sote 1: Zowever, it should be moted that while shallow land hurial is permitted wnder
swrrent regulations, it is possible that more mestrictive criteric will De
imposed in the future, at Doth the State and P 1 levels. Regquiring hwrisl
as hozardous waste would substaniially increcse hwrial ccsts o reduce the

mmber of suitable hurial sites ue o more sTringent atara.
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Table 1.1. Summary of radiological doses derived from the smelting
and uncontrolled release of metal alloy generated from
the CIP/CUP program

Maximum Individual Total-Body Dose Rate (working

1000 hr/yr inside "vaulc") . 0.0l rem/yr
Maximum Individual Total-Body Dose Commitment (daily "
ingestion of iron tonic over 1 year) 0.002 rem
Mauimum Individual local Skin Dose (dose to wrist from -
bracelet worn 50 years) 14.C rem
Maximum Individual Contact Bone Dose (dose from pin not comsistent
implanted 50 years) !20 rem! with Table 4.12.
Occupational (total scrap smelting [Table 4.13]) 0.01 person-rem

General Population (total scrap) Worst Cast Scenario of
Transport, Manufacture, Distribution and Use
[Table §.13] 8C person-rem

Health Effects from Population Dose <l

Table 1.2. Comparison of net benefits in millions of dollars (1977)
for three smelting alternatives for iron and steel

Smelter
Scrap Qax Ridge Commercial Fernald
Nickel* 34.2 34.2 34.2
Copper*+* 2+3 23 2.3
Iron & Steel 3.1 1.8 0.6
Total 4.6 38.3 gt °

#Nickel is assumed to be smelted at Paducah, KY only.
*xCopper is assumed to be smelred at Fernald only.

————— e — — . —— . e . sl At Al M
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Table 4.12. Summary of potential individual doses from the release
of smelted alloy ceuntaining 17.5 ppm uranius and S ppa

Te=-99
Dose*
Product (rem) Remarks
iron: A

Slag Roadbed** 3E-7 per trip .
Eroded Slag** 2E-4 SO=-vyr coma.itment =
Pans 2E-6 primarily external dose

Structures:

0.lo-cm-sheet iE-1l spending 1000 ar/yr inside
10-c2-"vault” 1E-5 spending 1000 hr’/yr inside

Desk SE-6 using 2000 hr/yr
Suckles “Z=d beta skin dose to local area
from wearing 5840 hr/yr
'r.o.t;‘a:’:::ctfn*: 3one Pin dose to bone in contact with pin
et o iAo carried 50 yr
Tonic 2E=3 50-yr commitment from l-yr
intake
Copper:
Pennies SE-S
S8racelets 3E-1 Yeta skin dose to local area

from wearing 5840 hr/yr

Nickel:
Nickels > 2E-5
S
Sheet Structures 2E-6 spending 1000 hr/yr iaside

*Annual do otal body from one year exposure to
externa.l _.ution unless ocherwise noted.
*2See footnote ** of Table 4.11.

Estimates of the risk of cancers and genetic effects per unit of radiation
exposure vary gruatly.(2-3-‘-5) The risk factors employed in this study are
taken from aerecent Envircnmental I-pa%: Statement on the Management of Com-
mercially Cenerated Radiocactive Waste. %) These risk factors are presented
in Table 4.14. We believe tha: these risk factors are appropriate for esti-
mating health implications from radiation. Without discussiang the merits,



