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2.11
House Bill H. R. 2006 to Clarify the Regulation of Solid Waste
at DOE Facilities
and
House Bill B. R. 2593 to Require EPA to Establish and Regulate
Radioactive Emission Standards at DOE Facilities
H. R. 2009 is a bill to amend the Solid Waste Disposal Act to
clarify the jurisdiction of the EPA over the regulation of solid
mixed waste, especially at DOE facilities. BRoth H. R. 2009 and
H. R. 2593 are currently in committee review., The plan for

future action on these two bills may call for a consolidation and
for changes resulting from the hearing on mixed wastes.




99tz CONGRESS T
1S9 1, R. 2009

To amend the Solid Waste Disposal Act to clarify the jurisdiction of the Environ-
ment Protection Agency over the regulation of solid waste mixed with
radioactive materials at Department of Energy Atomic Energy Act facilities.

IN THE HOUSE OF REPRESENTATIVES

APRIL 4, 1985

Mr. Loken (for himself and Mr. WYDEN) introduced the following bill; which was
referred to the Committee on Energy and Commerce

A BILL

To amend the Solid Waste Disposal Act to clarify the jurisdic-
tion of the Environment Protection Agency over the regula-
tion of solid waste mixed with radioactive materials at
Department of Energy Atomic Energy Act facilities.

it

Be it enacted by the Senate and House of Representa-
2 tives of the United States of America in Congress assembled,
3 SHORT TITLE
4 SEcTioN 1. This Act may be cited as the ‘“‘Mixed
5 Hazardous Waste Amendment Act of 1985".
6 FINDINGS
T SEC. 2. The Congress finds that—
8 (1) the generation, transportation, treatment, and

g storage of solid waste mixed with radioactive material
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poses potential hazards to public health and safety
unless carefully planned and managed;

(2) the ‘Department of Energy’s Atomic Energy
Act facilities are real or potential producers of such
;olid waste mixed with radioactive material; and

(3) the authority of the Environmental Protection
Agency to regulate the disposal of solid waste mixed
with radioactive material at the Department of Ener-

gy's Atomic Energy Act facilities should be clarified.
PURPOSE

SEc. 3. The purpose of this Act is to clarify the intent of
Congress that the generation, transportation, treatment, and
storage of solid waste mixed with radioactive material is sub-
ject to the Solid Waste Disposal Act, and that the disposal of
solid waste mixed with radioactive material at Department of
Energy Atomic Energy Act fa.cilities,. and at other facilities
not licensed for the disposal of radioactive materials, is also
subject to such Act.

CLARIFYING AMENDMENT TO DEFINITION OF SOLID
WASTE
SEC. 4. Section 1004(27) of the Solid Waste Dispcsal
Act is amended— )
(1) by inserting “(A)” after “(27)";
(2) by striking out “, or source, special nuclear, or
byproduct material as defined by the Atomic Energy

Act of 1954, as amended (68 Stat. 223)"; and

R 2009 W
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1 (3) by adding at the end thereof the following new

2 subparagraphs:

3 “(B) Except as otherwise provided in sub-

4 paragraph (C), the term ‘solid waste’ does not in-

3 clude source, special nuclear, or byproduct materi-

6 als as defined in section 11 of the Atomic Energy

7 Act of 1954 (42 U.S.C. 2014).

8 “(C) The term ‘solid waste’ shall include

9 -~ materials described in subpargraph (B) when—
10 ‘@) such materials are part of any mix-
11 ture or combination, if the other constituent
12 part of such mixture or combination is a
13 “solid waste'” within the meaning of sub-
14 paragraph (A), and | |
15 “(@1) such materials (I) are in the stage
16 of generaﬁon, transportation, storage, or
17 treatment, or (II) are disposed of at an
18 Atomic Energy Act facility of the Depart-
19 ment of Energy or other unlicensed location;
20 except that, this subparagraph shall not apply to
21 wastes disposed of at a ‘repository’ as defined in
as section 2(18) of the Nuclear Waste Policy Act of
23 1982 (42 U.S.C. 10101(18)).”.
24 APPLICABILITY OF AMENDMENTS
23 SeC. 3. (a) This Act and the amendments made thereby

2G are clarifving in nature with respect to the purpose stated in

&F 25 IR
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section 3, and shall not be construed as altering the intent of
Congress as to whether the Solid Waste Disposal Act, as in
effect prior to the amendments made by this Act, applies to
mixtures and combinations of solid waste which contain ra-
dioactive material which are disposed of at facilities licensed
by'-a State or by the Nuclear Regulatory Commission, or as
altering the applicability of any standards or reqtﬁrements
issued pursuant to the Solid Waste Disposal Act.

() Nothing in this Act sha.ll be construed-to affect,

modify, or amend the Uranium Mill Tailings Radiation
Control Act of 1978.
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To require the Administrator of the Environmental Protection Agency to establish
certain standards for radioactive emissions from atomic energy defense facili-
ties of the Department of Energy and to monitor radaoacme and nonradioac-
tive emissions from such facilities.

IN THE HOUSE OF REPRESENTATIVES

Mar 28, 1985

Mr. WTDEN introduced the following bill; which was referred jointly to the Com-
mittees on Armed Services, Energy and Commerce, and Public Works and
Transportation

A BILL

To require the Administrator of the Environmental Protection
Agency to establish certain standards for radioactive emis-
sions from atomic energy defense facilities of the Depart-
ment of Energy and to monitor radioactive and nonradioac-
tive emissions from such facilities.

1 Be it enacted by the Senate and House of Represenla-

(1]

tives of the United Slates of America in Congress assembled,

SECTION 1. SHORT TITLE.

- W

This Aet may be cited as the ‘Military Radioactive

(@]

Emissions Control Act of 1985"".




-1 D On L 2 (9] (V)

oo

2 //

SEC. 2. RADIATION STANDARDS AND EFFLUENT LIMITATIONS
FOR ATOMIC ENERGY DEFENSE FACILITIES.

(a) STANDARDS FOR RADIOACTIVE RELEASES FroM
Low-LEVEL RADIOACTIVE WASTE.—Not later than 1 year
after the date of the enactment of this Act, the Administrator
of the Environmental Protection Agency shall, by rule, pro-
mulgate standards for the protection of the environment and
the public health and safety from radioactive reiea.ses from
the management and disposal of low-level radioactive waste
at atomic enefg;&* defense facilities. Such standards shall not
be less stringent than any environmental radiation protection
standards or guidances that the Administrator may promul-
gate for radioactive releases from the disposal of low-level
radioactive waste at facilities licensed by the Nuclear Regu-
latory Commission. '

(b) WATER POLLUTION STANDARDS.—Section 502(6)
of the Federal Water Pollution Control Act (33 U.S.C.
1362(6}) is amended by inserting after the first sentence the
following: “With respect to discharges from atomic energy
defense facilities (as such facilities are defined in section 5 of
the Military Facility Radioactive Emissions Control Act of
1983), such term includes source material, special nuclear
material, and byproduct material (as such materials are de-
fined in section 11 of the Atomic Energy Act of 1954).”.

(¢) RaD1ONUCLIDE EMISSION STANDARDS.—

oHR 293 18
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1 (1) Not later than 180 ‘ays after the date of the

O

1

enactment of this Act, the Administrator shall, pursu-

3 ant to the authority of the Administrator under the
4 Clean Air Act (42 U.S.C. 7401 et seq.), revise the na-
5 tional emission standards for radionuclide emissions
6 from atomic energy defense facilities.

7 (2) Such revised standards shall be equivalent to
8 the environmental radiation protection standards estab-

9 lished by the Administrator for commercial nuclear

10 power operations.

11 (8) Such -evised standards shall provide that an
12 atomic energy defense facility may exceed such stand-
13 ards onlj' if the President determines that a temporary
14 and unusual condition exists at such facility and contin-

15 ued operation of such facility is in the national security _

16 interest. Not later than 30 days after any exceeding of
17 such standards under this paragraph, the Secretary of

18 Energy shall submit to the Congress a report setting
19 forth the reasons the exceeding of such standards was
20 required, the extent to which the operation of such fa-
21 cility is expected to result in radionuclide emissions in

| 29 excess of such standards, and a schedule for achieving
23 compliance with such standards.

olR 2593 O
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SEC. 3. MONITORING BY ENVIRONMENTAL PROTECTION
AGENCY.

(2) In GENERAL.—The Administrator shall conduct suf-
ficient monitoring, on a continuous or periodic basis, to
permit the Administrator to analyze the extent of compliance
of atomic energy defense facilities with emission standards,
dose standards, effluent standards, effluent limitations, maxi-
mum contaminant levels, radiation guidances, and radiation
standards established by the Administrator under section 2 or
any other provision of Federal law.

(b) OxsiTe MoNiTORING AND INSPECTION.—The Ad-
ministrator shall conduct such onsite monitoring and inspec-
tion as the Administrator determines to be necessary to carry
out this section.

() SPECIFIC MOKTTORING ACTIVITIES.—The monitor-
ing conducted under this section shall include—

(1) stack and effluent monitoring at the site of
atomic energy defense facilities;

(2) environmental monitoring of offsite areas, in-
cluding surface waters;

(3) an assessment of the cumulative levels of ra-
dioactive and nonradioactive materials in sediments of
surface waters in offsite areas; and |

(4) any additional monitoring that the Administra-
tor determines to be necessary to carry out this sec-

tion.

olR 2593 @
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1 SEC. 4. ANN%AL REPORT.

The Administrator chall annually submit to the Con-

[V

gress a report setting forth the findings and conclusions of the

(V>

4 Administrator as a result of the monitoring conducted under

5 this Act. Each such report shall include—

6 (1) a summary of the data, findings, assessments,

T and characterizations made by the Administrator under

8 section 3;

9 2) van analysis of the extent of the compliance of
10 atomic energy defense facilities with emission stand-
11 ards, dose standards, effluent standards, effluent limita-
12 tions, maximum contaminant levels, radiation guid-

13 ances, and radiation standards established by the Ad-

14 ministrator under section 2 or any other provision of
13 Federal law; and

16 (8) any recommendations of the Administrator for
17 legislative or other action to ensure the compliance of
18 atomic energy defemse facilities with such standards,

19 limitations, levels, and guidances.
20 SEC. 5. DEFINITIONS.

21 For purposes of this Act:

22 (1) The term “‘Administrator’” means the Adminis-
23 trator of the Environmental Protection Agencr.

24 (2) The term ‘“‘atomic energy defense facilities”
25 ‘means all facilities of the Department of Energy at

ok 2593 I
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which any of the following functions are performed in

whole or ig part:

(A) naval reactor development and decom-
missioning;

(B) weapons activities includihg defense iner-
tial confinement;

(C) verification and control technology;

(D) defense nuclear materials production;

(E) defense nuclear waste and materials by-
product management and disposal;

(F) defense nucl'!ea.r materials security and
safeguards and security investigations; and

(G) defense research and development.

(3) The term ‘“low-level radioactive waste'’ has

the meaning given such term in section 2(16) of the
Nuclear Waste Policy Act of 1982 (42 TU.S.C.
10101(16). '

SEC. 6. REIMBURSEMENT BY DEPARTMENT OF ENERGY.

The

trator for

Secretary of Energy shall reimburse the Adminis-

any expense certified by the Administrator to have

been incurred by the Environmental Protection Agency in

carrving out the provisions of this Act.
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2.12
The Spokesman—-Review and Spokane Chronicle Editorial

on Monitoring DOE PFacilities

One way that citizens respond to issues before the Congress is to
express themselves in newspaper editorials. This one is from The

Spokesman-Review and Spokane Chronicle, Spokane, Washington.




EDITORIALS

7 1

‘Nuclear-monitoring job
calls for independence

On glorious spring days like Tues-
day, when flowers burst with color,
sunshine cascades from a clear blue
sky and the world seems fresh and
young again, it is difficult to believe
that our government contaminated
Eastern Washi and endangered
its inhabitants with the radioactive
hyproducts of nuclear-weapons pro-
T e

ut it hap '

During the 1940s, '50s and *60s, when
- the Hanford Nuclear Reservation
~ churned out plutonium for the U.S. nu-
clear arse spring appeared every
bit as beautiful and carefree as it does
now.

The radicactive particles and gases
that leaked in substantial quantities
from Hanford's reactors and process-
icg plants were, in most cases, invisi-

cal backlash that could hamper its

taminating.

If iodine 131 made its way into the
thyroids of children or if plutonium
dust lcdged in the lungs of farmers or
Hanford workers, they feit nothing
The suffering from radiation exposure
comes years and decades later — in
the form of thyroid disorders, lung
cancer, leukemia and other night-
mares.

If Hanford has claimed any victims,
no on2 can say, for sure, who they
were, Cancers do not come with labels
identifying their cause. It will take
careful epidemiological research to

any vicums.

Not until Feh. 27, when the U.S. En-
~rgv Depariment released 12,000 pag-
es of previously secret Hanford docu-
ments, did the public have aay concept
17 the magnituda of Hanford’s radia-
10 puaddtion.
10w that the problem has come to
'i=hl, House Majority Whip Tom Foley
3% Suprorted calls for a congressional
‘mvestization into Hanford's releases
no 4 ic hos urged the disclosure of data
reys.-ding still-classified radiatica re-
‘easer, TOr thal, the Spokane Demo-
5.7 e cornmended,

L.k« *za still.unresolved controversy

i ol NS

ble. The government, fearing a politi-

bomb production, decided against -
. warning the communities it was con-" .

cdetermine whether there have been -

over disease caused by fallout from
open-air nuclear-bomb tests in Neva-
da, the Hanford contamination ch;le-v

fents Congress with a difficult
enge. .

First, the public is entitled to impar-
tial analysis of the amount of contami-
nation and its public-health conse-

uences. The agencies that concealed—

anford’s releases in order to perpetu-
ate bomb production cannot be trusted
to perform this analysis. :

Next will come questions about
whether victims should be com-
pensated. Clearly, individual lawsuits
would not wori; even in similar cases,
jury verdicts produce uneven results.

Compensation, if research shows
there were victims, would be desir-
able. But what hope is there that some
federal program would — or could —
compensate Hanford’s victims when
the government still refuses, inexcus-
ably, to compensate cancer-ridden
not merely to invisible dust from a dis-
tant weapons plant but to the blast and
fallout from open-air nuclear-bomb
tests in Nevada and the Pacific?

At the very least, the American pub-
lic deserves an accounting of what

harm it may have suff from the
construction of its nuclear arsenal.

And the issue isn't only what hap-
pened in the past. Plutonium produc-
tion continues at Hanford today. As it
did in the 1950s, the government con-
tinues to assure us that Hanford poses
no danger.

The belated disclosure of past con-
tamination is commendable, but the
secrecy tnat surrounded those inci-
derits at the time they occurred shows
a nezd for soms= assurance that future
incidents will nai Le concealed.

No such assurance is possible as long
as nuclear-weapons plants are mouai-
tored only by thbe agemcy respoasibie
for producizg bombs; that invites
concealment to keep production roll-
ing.

If weapoas plants also were moni-
tored by an agency assigned to public
heaith, tne public would have a better
chance of prciccting itself from its
o= rovernment.

WEDNE_sbAY. APRIL 9, 1986
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2.13
Testimony of Mary Walker, Assistant Secretary DOE, Before the

House Subcommittee on Energy Conservation and Power

The summary, statement, and testimony of Mary Walker, Assistant
DOE Secretary, given before the Subcommittee on Energy
Conservation and Power, present a defense of the DOE
environmental record and its action, in response to the Cak Ridge
lawsuit (RCRA).




Summary Statement
of
Mary L. Walker
Assistant Secretary for Environment, Safety and Health
U.S. Department of Energy

Before the

Subcommittee on Energy Conservation and Power
and the
Subcommittee on Energy and Commerce
of the
U.S. House of Representatives

April 10,1986

It is the policy of the Department of Energy to conduct its
operations "in compliance with the letter and the spirit of
applicable environmental statutes, regulations, and standards."

The Department originally believed that certain of its
facilities, that is, its Atomic Energy Act (AEA) defense
facilities, were not subject to the Resource Conservation and
Recovery Act (RCRA). However,. the Department's position today
and since 1984 is that both RCRA and AEA requirements are
applicable to mixed waste resulting from DOE operations. Where
the application of a RCRA requirement is inconsistent with AEA
requirements, adaptations may be required. -

On the related subject of byproduct material, the Department is
currently evaluating public comments on the proposed rule that
was published in November 1985. 1In addition, the Office of the
Assistant Secretary for Environment, Safety and Health is
conducting a policy review of the byproduct issue. Whatever the
outcome of these efforts, it shall be DOE's policy that its
wastes will be treated in a way that protects the public health
and the environment.

In response to DOE's overall environmental challenges, Secretary
Herrington has taken several initiatives that represent his
personal commitment to a quality environment and to the safety
and health of DOE workers and the public.




Statement of

Mary L. Walker
Assistant Secretary for Environment, Safety and Health

U.S. Department of Energy
Before the

Subcommittee on Energy Conservation and Power
and the
Subcommittee on Commerce, Transportation and Tourism
of the B

Committee on Energy and Commerce

U.S. House of Representatives

April 10, 1986
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Good Morning Mr. Chairman and Members of the Subcommittees. I am

Mary Walker, the Assistant Secretary for Environment, Safety and

Health at the Department of Energy.

I thank you'}or this opportunity to discuss Secretary
Herrington's new initiatives in the environmental and safety area
and to explain our current approach to mixed waste at the

Department of Energy facilities.

As set forth in the Secretary's environmental policy statement of
January 8, 1986, it is the policy of the Department to conduct
its operations "in compliance with the letter and the spirit of
applicable environmental statutes, regulations, and standards."

This policy is, of course, fully applicable to mixed wastes.

I would like to provide some background information on the
Department of Energy and the Resource Conservation and Recovery
Act (RCRA) that is helpful in fully understanding the Department's

current situation with respect to mixed waste. Section 1006(a)

of RCR= provides that nothing in the Act agplies to activities or




substances that are subject to the Atomic Energy Act of 1954 (AEA),
except to the extent that RCRA's application would not be
inconsistent with the Atomic Energy Act's requirements. On the
basis of this provision in RCRA, the Department originally
believed that the cumulative effect of differences between RCRA
and the Atomic Energy Act resulted in certain of its facilities,
that is, DOE's Atomic Energy Actsdefense facili?ies, remaining
subject to regulation under the Atomic Energy Act. It was
believed thqt the application of RCRA to thes; defense. facilities
would be inconsistent with the provision of the Atomic Energy Act
that authorizes DOE to regulate its'facilities SO as to protect
health and minimize danger to life or property. 1In addition, the
Department believed that some aspeéts of the RCRA permitting |
program were inconsistent with its responsibility under the AEA
to protect the integrity of classified information concerned with
operations at these facilities, and with federal immunity from
state regulation that was the prevailing rule when the Atomic

Enercy Act was adopted.

In 1984, in the case of L.E.A.F. or Legal Environrental

Assistance Foundation v. Hodel, 586 F.Supp 1163 (E.D.

Tenn. 1984), a United States District Court found that there is




no irreconcilable conflict between RCRA and the AEA, and that
Section 1006(a) requires RCRA to give way only in specific
instances in which DOE cannot comply with the requirements of

both statutes.

The Department took no appeal from the District Court's judgment,
but rather, adopted a policy of implementing the decision at its
Atomic Energy Act defense facilities nationwide. Although the
case did not involve, and the decision did not discuss mixed
wastes as su;h, the Department felt that the dual character of
mixed wastes warranted dual regulation: regulation under RCRA to
guard against its chemical hazard, and regulation under AEA to
guard against its radiological hazard. Where ghe app;ication of
a particular RCRA requirement is inconsistent with the AEA, as
RCRA Section 1006(a) anticipates, adaptations may be required.

This remains the Department's position today.

Two areas of potential inconsistencies have been identified:
(1) national security, and (2) technical requirements. National

security inconsistencies involve particular areas where the




regulatory process itself creates a potential for a breach of
national security requirements through the unauthorized
disclosure of classified or defense-related information. Again,
these inconsistencies do not result in putting aside all RCRA
tequifementE. but rather adapting those requirements to AEA
requirements. Thus, the information is still available to the
requlatory process, however, it is handled in a way that does not
allow unauthorized disclosure. The other potential area of

inconsistency, technical requirements, is similarly addressed.

wWhere a technical requirement of RCRA is inconsistent with

AEA requirements, as for example, where compliance with RCRA
would increase the radiation hazard, an alternate method of
managing the waste would be developed so as to provide equivalent
protection afforded by both statutory requirements or, if that
were not possible in a particular instance, the RCRA requirement
would be adapted to prevent an increased radiation hazard. In
summary, the Department considers RCRA applicable to hazardous
and mixed waste resulting from DOE operations. Consistent with

this apprcach, DOE facilities were directed to apply for RCRA
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permits for nonradicactive hazardous waste facilities and mixed
waste facilities. Iﬁ the case of the latter, the application was
made to EPA, since no state has yet been delegated authority to
regulate mixed waste under RCRA. In addition, my office has
recently issued an interim policy concerning consultation and
coordination with states regarding regulation of mixed waste
under RCRA, pending EPA authorization of state programs. Under
the interim policy, DOE will move forward to facilitate state
participation in the regulation of mixed waste at DOE facilities,
and will cooperate with the states and EPA, as necessary, to
achieve a smooth transition of regulatory authority when
authorization has been accomplished. We have already begun

to implement this policy 1in a recent agreement reach@d among
DOE, EPA, and the State of Colorado concerning DOE's'Rocky Flats

facility.

Now, if£ I may, I will turn to another subject that is routinely

raised in the context of mixed waste. That subject is byproduct

materizl.
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RCRA provides an exclusion from the definition of solid waste,
and thus, from hazardous waste, for "source, special nuclear, or
byproduct material as defined by the Atomic Energy Act."”

However, at..the time of RCRA's passage, the terms "source,
special nuclear, and byproduct material" had not been previously
used as waste~related terms, so there was no existing
understanding of ;he meaning of these terms in the context of
waste. As a practical matter, the AEA's definitions

of "source méterial“ and "special nuclear material" presented no
difficulty in interpretation., The statutory definition of
"byproduct material," however, does not identify specific
substances and, thus, does present some difficulty in,applicatioh
in this context. For this reason, DOE has proposed an
interpretative rule to clarify which DOE wastes are "byproduct
material" and are therefore not subject to RCRA. That propcsed
rule was published in November 1985 (SO0 F.R. 45736, November I,
1985). The Department is currently evaluating public comments cn

the proposed rule.




I do not feel it appropriate for me at this time to discuss the
public comments, as such, because the Department, including my
office, is now reviewing them in the context of the rulemaking.
Moreover, my office is conducting a policy review of the

byproduct issue. Because that review has just begun, I do not

have any conclusions to share with you at this time.

Let me assure the Subcommittees, however, that no matter what
regulatory program DOE's wastes fall under (AEA or RCRA), it
shall be DOE's policy that its wastes will be treated in a wvay

that protects the public health and the environment.

Secretary Herrington has Eesponded to this and other _
environmental protection challenges th;t we face with a set of
new initiatives. These new inifiatives are the result of a
thorough independent review of the Department's environment,

safety, and health function conducted at Secretary HKerrington's

request.




First, oversight responsibility for the environment, safety,
and health function in the Department has been consolidated
and upgraded under the new position of an Assistant Secretary
for Environment, Safety and Health (ES&H).

Second, ES&H will conduct a baseline Environmental Survey of
all DOE facilities to identify Department-wide existing
.environmental problems and areas of potential risk and to
prioritize corrective actions. The on-site Survey activities
scheduled to begin in June 1986, are expected to be completed
in 21/2 years, and will enable the Department to develop
long-range planning for correcting environmental problems and

reducing potential risks.

Third, ES&H will conduct Technical Safety Appraisals of DOE's
nuclear facilities to determine compliance with safety
requirements, industry lessons learned, and licensed facility
requirerents. These will be on-site technical appraisals of

all aspects of safety, including nuclear reactor safety,




nuclear process facility safety, health physics, training,
emergency preparedness, occupational medicine, occupational
safety, fire protection safety, and transportation and
packaging safety. The Technical Safety Appraisals, begun in
February 1986, will be completed in about 3 years.
Recommended corrective actions requiring significant capital

outlays will also be prioritized for long-range planning.

Other elements of the Department's strengthened Environment,
Safety and Health program include regular field reporting and a
Computer Assisted Tracking System, and a more aggressive ES&H
role in the development and implementation of environmental and
safety policies for the Department} including more detailed
policy guidance concerning the Resource Conservation and . Recovery
Act and the Comprehensive Environmental Response, Compensation,

and Liability Act.

We have also established a systematic process for coordinating
and resolving the Department's environmental compliance issues.
The proczess was established by the Secretary to ensure timely
develop:enc and consistent application of Departmental

environmental policy and guidance.
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In addition, we are committed to enhancing our working
relationships with the EPA and states. In that regard, we have
had several working meetings with EPA headquarters' offices and
are planning a series of similar meetings with EPA regional

offices and ‘state officials.

The initiatives represent Secretary Herrington's personal
commitment to a quality environment and to-the safety and health
of DOE workers and the public. These initiati;es assure that the
Department h&s solid information upon which to base its clean-up
and corrective actions, and stréng oversight to ensure continued
safe and environmentally sound operationé. This concludes my
prepared testimony. I will be glad'to answer any questions you

might have.
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Statement of Virginia Aveni, Deputy Director of the Chio Protection

Agency, Before the Bouse Subcommittee on Energy Conservation and Power

Virginia Aveni presents opposing testimony before the
Subcommittee on Energy Conservation and Power.
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Good morning Mr. Chairmen and members of the Subcommittees. I am
Virginia Aveni, Deputy Director of. the Ohio Environmental
Protection Agency. As the person responsible for managing Ohio's
air pollution control and solid and hazardous waste management
programs, I appreciate the opportunity to appear before.you to
discuss our State's concerns with regard to the regulation of

"mixed®™ waste.

The State of Ohio has three Department of Energy (DOE) facilities:
the Mound research laboratory in Miamisburg, the Portsmouth
nuclear enrichment facility in Piketon, and the Feed Materials
Production Center in Fernald. Mixed waste is generated aﬁd stored
at the Mound laboratory. Both the Piketon plant and the Fernald
plant have on-site storage and disposal of mixed waste. To date,

DOE has refused to acknowlédge that state hazardous waste laws
apply to these'facilities. There are numerous environmental

problems at both Fernald and Piketon, which I would like to

summérize briefly for you.'

Virtually all of the hazardous waste at the Fernald plant is
"mixed" waste. The facility handles in excess of 38,000 pounds
per year of mixed waste, approximately 95% of which is shipped

there from DOE's contractor RMI in Ashtabula, Ohio.

Ohio EPA's initial inspection of the Fernald facility in March,

1984, revealed violations of 20 solid and hazardous waste

requirements. Drums of waste solvents on the site were corroded




and leaking into a floor dfain which led eventually to a creek
known as Paddy's Run. The facility had no contingency plan, no
personnel training program, no waste analysis plan, no operating

record, and no closure plan for any of its hazardous waste

facilities.

A major area of violation was an unlined excavation known as Waste
Pit 4, which holds both radiocoactive waste and roughly 23,500
pounds of a mixed heavy metal/uranium contaminated sludge disposed
of in the pit between 1981 and 1983. Waste Pit 4 is one of six
pits into which-low level radiocoactive wastes have been dumped
on-site. DOE has only a general idea of the contents of these
pits, and has commissioned a study to characterize the waste more

fully.

Groundwater data collected by the plant operators indicates that
these pits are causing ground water contamination through
infiltration of contaminants into the aquifer or through overflows
which result in discharges to Paddy's Run, or both. Because
Paddy's Run recharges the aquifer, surface discharges are a

potential source of groundwater contamination.

In ﬁddition to the contamination which is occurring from the mixed
waste disposal areas, there is considerable environmental
degradation at Fernald attributable to radiocactive material and
waste handling. While this waste is not specifically the subject

of thié hearing, Ohio EPA believes that the problems associated
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with it are an indication of DOE's inability to regulate its own

waste handling activities.

For example, DOE is under orders to construct a wastewater
treatment system for this facility. The Department began
construction without Ohio EPA approval of 1its plans, and
consequently instélled a settling pond that is too small to hold
the stormwater runoff from the site. This run-off is another
source of uranium contamination into Paddy's Run. Piles of

uranium-contaminated debris are lying on the ground at the site,
and may also contribute to the surface run-off problem. Three
off-site wells near the Fernald plant are contaminated with

uranium and have been abandoned by.their owners.

You ﬁay be aware that there have been considerable releases of
radiocactive uranium dust at this facility. Accoréding to DOE
figures, 96 tons of uranium dust have been released over the last
31 years. Another 337 tons of uranium is unaccounted for, and may
have been released to the environment either through air emissions

‘or water discharges.

Between October and December, 1984, 273 pounds of radiocactive dust
were released, despite the fact that an alarm system warned plant
personnel that a leak was occurring. Rather than identify the
source of the leak, NLO staff readjusted the alarm to make it less
sensitive and prevent it from going off again. These air

emissions have resulted in contamination of on-site soils, which
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are being washed into Paddy's Run because of the inadequate

containment of stormwater run~-off from the site.

Because of the degree to which environmental problems at the
Fernald facility are inter~-related, the State of Ohio believes
that a comprehensive study is needed to identify all possible
radioactive and hazardous waste contamination sources and

recommend clean-up alternatives.

Following the Ohio EPA inspection, DOE and its contractor, then
NLO, corrected some but not all of the violations. In December,
1984, Ohio’'s Attorney General issued a notice of intent to sue DOE
and its contractor for violations under RCRA. Ohio's position is
that DOE facilities are subject to state and federal hazardous

waste regulations.

The State subsequently entered into negotiations with DOE and NLO
which resulted in partial resolution of the issues in question.

Among the major points are DOE's agreement to:

-=-Stop burying mixed waste at the site. The waste is now

stored in tanks or barrels.

-=Install improved wastewater treatment, which will reduce

uranium contamination of Paddy's Run.

-=-Correct the solvent storage deficiencies.




--Install pollution control devices on its smokestacks.

--Prepare an adequate personnel training program, closure
plan, contingency plan, waste analysis plan, and operating
record. On this last point, Ohio EPA is not confident that

DOE would maintain these ©plans, which are RCRA
requirements, if mixed waste is not subjected to RCRA

jurisdiction.

Several critical issues remain unresolved, however, including
DOE's refusal to accept either state or federal EPA jurisdiction
over hazardous and mixed waste disposal at the site, and its
refusal to do a comprehensive study of environmental problems at
the site. Ohio EPA also wants additional ground water monitoring
in order to more accurately assess the extent of ground water
contamination, and expanson of the settling basin for stormwater
runoff. Failure to resolve these issues in negotiation has

resulted in the State Attorney General's filing suit against DOE.

Ohio EPA is currently preparing an enforcement case against DOE

for violations at the Piketon facility. In many respects, the

problems there are similar to those at the Fernald plant. For
example, at the time of Ohio EPA's initial inspection, the Piketon
plant had no closure plan, waste analysis plan, inspection log for
storage

impoundments, or annual personnel training program, and

many of the plans that were subsequently developed remain
inadequate. Groundwater monitoring at the facility.is also

inadequate.
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Like Fernald, the Piketon fécility has a number of unlined waste
pits in which mixed waste has been disposed. In addition, there
is an active and an inactive landfill on the site, both of which
contain mixed waste. Radioactive-contaminated solid wastes are
being disposed of in unapproved areas on the site. ©Ohio EPA only
recently became aware of a mixed waste container storage area at
the facility, and we have found it to be significantly out of

compliance with hazardous waste Interim Status Standards.

Until September, 1983, DOE's contractor for the Piketon plant,
Goodyear Atomic, disposed of 1,500 gallons per year of‘waste oil
contaminated with radiocactivity and solvents by land application
on a .71 acre plot. DOE submitted a closure plan for the land
application plot, but Ohio EPA has found it to be deficient and
will require modifications in it. There are two additional land
application plots on the property which have been abandoned but

never properly closed.

There is evidence of groundwater contamination at the site, but
the current monitoring program is insufficient to characterize it
fully. additional wells are being considered. Currently
available data indicate that there 1is both radiocactive and
hazﬁrdous constituent cdntamination of groundwater near the

low-level waste burial area and near the wastewater treatment pit.
Interestingly, the radioactive contamination falls within
acceptable federal levels, but the concentration of hazardous

constituents, in particular trichloroethylene (TCE), far exceeds
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acceptable standards, ranging as high as 790,000 parts per
billion. One monitoring well at the site has a foot and a half of
TCE in it. There is also evidence of PCB contamination of soil

and possibly groundwater at the facility.

Like Fernald, this facility also has difficulties in its handling
of radiocactive materials and wastes. Ohio EPA inspectors noted
broken 35 gallon drums from which lithium hydroxide had spilled,
and the contractor has confirmed releases of lithium hydroxide to
a drainage ditch. There is also a history of uranium hexaflouride

spills at the plant.

' Mr. Chairmen and\members of the Subcommittees, the State of Ohio
believes that we have authority under the Resource Cbnservétion
and Recovery Act to regulate solid, hazardous, and mixed waste
disposal, as well as other hazardous waste management.activities,
at the DOE facilities in our state. We welcome the legislative
initiatives before Congress to clarify this point. This is
important not only to resolve the dispute between state and
federal agencies which currently claim jurisdiction, but to ensure
that the environment and the heaith of our citizens are properly
protected. Given the gross negligence which has occurred in the
operation of DOE facilities in Ohio, it is inappropriate and

indeed dangerous to allow DOE to police itself in this matter.

As advocated by Ohid Governor Richard F. Celeste and adopted by

the National Governor's Association, the regulation of mixed
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hazardous and radiosctive 'waste should be subject to RCRA.
Because mixed waste has both radiocative and hazardous
constituents, the public and the environment should be protected

against both types of hazard. This.is not currently the case.
Rather, the hazardous waste component of the mixed waste is often
ignored. However, in cases where the radioactivity of the waste
is very low, the hazardous constituents may pose the greater
hazard. Evidence of this fact lies in the groundwater results we
are seeing at Piketon. Further, the radioactive materials in some
mixed wastes may solubilize in a RCRA waste such as an organic
solvent, which then serves as the vehicle by which the radioactive

component can migrate through soils and contaminate surface and

ground waters.

The State of Ohio opposes DOE's proposal to issue regulatidns
expanding the definition of "byproduct material.” We believe that
the effect, and indeed the intent of this proposal is to exclude
mixed waste from RCRA jurisdiction, and thereby circumvent state
and federal attempts to properly regulate chemical wastes. We do
not believe that the expanded definition is consistent with
legislative intent in the Atomic Energy Act, either as originally
adopted or as subsequetly modified in the Uranium Mine Tailings

Radiation Control Act of 1978.

Nor do we believe that DOE's proposed definition of “"direct” and

"indirect" process wastes either clarifies the currently confusing

situation or provides an acceptable means of determining




appropriate waste haddling'methods. In a sense, all byproduct
materials are indirect, by virtue of the fact that they are, by
definition, produced incidental to a primary production activity.

DOE's distinction is afbitrary and at the same time ambiguous.
Under this system, very similar or identical waste streams could

be designated differently.

Ohio would far prefer to see the determination of whether a mixed
waste is subject to the AEA or to RCRA made on the basis of the
primary hazard associated with the waste. High-level radioactive
wastes, from which the primary hazard would of course be
radioactivity, could remain under the purview of the AEA.
Low-level mixed wastes, which could well pose a greater hazard
from their chemical constituents than from radicactivity, could be
regulated under RCRA. Nothing in this system would preclude the
application of AEA safeguards to guard against radiation hazard

from low-level mixed waste.

In summary, Mr. Chairmen, the State of Ohio is adamant that the
Department of Energy cannot be left to its own devices in regard
to regulation of its mixed wastes. Our conviction is based upon
first-hand, bitter experience with the DOE facilities within our
borders. Ohio's environmment has been damaged--perhaps
irreparably~-by careless and irresponsible operation at these
sites. We believe that H.R. 2009 and H.R. 2593 are steps in the

right directioq for clarifying EPA's jurisdiction over chemical

waste mixed with radioactive waste at DOE facilities.
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We are committed to.proteéting Ohio's natural resources. We
believe that they are a key component in our State's economic
revitalization. We are committed to a strong, responsible
hazardous waste management program. And we believe that we cannot

have the control we need without RCRA regulation of DOE mixed

waste.

Thank you, Mr. Chairmen.




2.15

Overview of Oak Ridge Lawsuit Against DOE

An overview follows of the Cak Ridge lawsuit against DCE and
judgment by one of the attorneys for the plaintiffs, Rarbara A.
Finamore. When governmental agencies disagree, they can seek
clarification from Congress, do nothing, or be taken to court.
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ntil recently, one of our nation's

largest  industrial  enterprises  had
cluded compliance with the federal hazard-
ous waste law. The Department of Energy
(DOL) is America’s sole source supplier of
nuclear weapons; its nuclear weapons pro-
duction complex would rank in size among
the top quarter ol the fFortune 500 corpora-
tions.! Each year DOE geucrates millions
ol gallons of chemical wastes. However,
the departmient had adamantly refused to
comply with the Resource Conservation
and Recovery Act {RCRA), inparton *‘na-
tional sccurity' grounds and in part be-
cause compliance with RCRA would con-
flict with certain provisions ol the Aromic
Encrgy Act. Additionally, the Environ-
mental Protection Agency (EPA) had been
unwilling to loree its sister federal agency
to obey the law.

Last September, two environmental or-
ganizations, later joined by the ste of
Tenuessee, took DOE o court on the issue
ol* RCRA compliance. Thie case’ focused
upon DOL's so-called “Y-12"" plant in
Oak  Ridge, Tennessee—a  600-acre,
260-building Tacility that Tabricates and as-
sembles nuclear weapons components.

Comruvcrsy over waste disposal prac-
tices at Y-12 crupted in carly 1983
when DOLE revealed that over a period off
iwo decades, 2.4 million pounds ol mer-
cury had been spilled, released, or other-
wise fost there. A Tollow-up study by the
Tenncssee Valley Autlority {TVA) showed
that the plamt was dumping some 140 dif-
ferent types of chemical wastes —including
PCBs, cyamides, solvents, toxic metals, and
acids—into ncarby Clinch River. DOLU ad-
mitted that the plant’s disposal ponds were
leaking wastes into the groundwater af a
rate of 4.7 mitlion gallons per year. At a
congressional hearing held in Ok Ridge in
July of (983, one expert characterized the
Y-12 plant’s disposal 1echnigpies as *‘the
best avatlable rechnology for 1945, and
charged that DOE was "“destroying the

groundwater resources of the state of Ten
nessee.'”

In response to the lawsait, DOE claimed
that its nuclear weapons facilities are to-
tally exempt from RCRA.* DOE chose to
almost completely ignore Section 6001 of
RCRA, which clearly requires all federal
agencies to comply with all federal and
state hazardous waste requirements to the
same cxtent as any other industrial facility.
Instead, DOE based its argunient on
RCRA subscetion 1006(a), which exempis
application of RCRA Lo nuclear facilies
where it would be “inconsisient with the
requirements’” of the Atomic Encrgy Ad
of 1954, as amended,

DOE claimed three broad inconsisiencs
that, it argued, precluded ary applicanon
ol RCRA 1o its nuclear weapous plants.
First, the department ¢laimed that appha.
ton of RCRA would conflict witly its “na
tional security®™ requirements, going <o lar
as 1o argue that staies would use RCRA 10
shut down DOE weapons plants or aitempi
o direet ULS. weapons productiont leseh.
Sceond, DOL: argued that the Atomie En
crgy Act specilically prohibited any state
regulation of DOE Facilities, despite the
fact that states around the country are cur-
rently reguliting these plants under the
Clean Water Act, the Clean Air Acl, and
other ¢nvironmental laws. Third, DOE al-
leged that any application ol RCRA would
be rinconsistent” with DOE's  general
authority under the Atomic Encrgy Act Lo
regulate health and sately matters at it
own [acilities.

lic Departmient of Energy had been

making these same arguments o EPA
since 1980, when the RCRA regalations
first  became elfective.  But, althaugh
DOL*s argumems had been repeatedly re
jected by EPA’s Office of General Coun-
sel, 1EPA made no elfort to require DOL: 1o
apply for RCRA permits or otherwise ac
cede to the law, EPA’s best ammunition
came in February 1984, when the Justice

July/August 1984




Department’s Office ol Legal Counsel,
wtlled i 10 resolve the interagency dispute,
mued @ kengthy apinivn concluding that
“EFPACs interpretation of  §1006(a)
represents the sounder view of the law.""*
Yet, rather than pushing DOLE to setite the
ongoing lawsuit, LPA accepted an agree-
ment by DOE to comply voluntarily with
hazudous waste standards **comparable’”
o RCRA.

This agreement, which was contained in
amemarandum of understanding, fell far
short of actual RCRA compliance, since it
onuited any state role in administering and

He miled that in cases such as this, where
the ageney has Faled to request suchoan ex-
emption, national security assnes shoubd
play no part in the decision.

In addition, Judge Tavlor ruleld that
DOL Lacilities are nol immune Fron state
regulation, as ¢videnced by their current
regulation under several state environmen-
tal laws, Finally, he ruled that the Alonne
Energy Act does not vest DOLE with exclu-
sive sithority to regulite health and salety
standiwds at its Tacilities, and that RORA 15
not inconsistent with the Act in this regard.
The coun mierpreted section 1006(a) as

At a congressional hearing, one expert characterized
the Y-12 plant’s disposal techniques as ‘‘the best
available technology for 1945."°

enforcing the RCRA program, as well as
any provision [or cilizen suits against viola-
wons.” EPA later claimed that the memo-
randum constituted an attempt (0 move
forward onm hazardous waste cleanup while
the lepal issue was being decided by the
court, DOE, however, immediately charac-
terized 1he memorandum as an agreement
by the 1wo agencies that DOE had no legal
oblieations under RCRA, and called for
drnissal of the suit as moot.®

On April 13, 1984, Federal Judge Robert
Tavlor of the Eastern District of Tennessee
rled that DOE must comply (ully with
RCRA ai its nuclear weapons [lacilities.”
Fist, Judge Taylor found no evidence that
RCRA conflicts with DOE’s national se-
aunty responsibilities. He pointed out that
ifwch a conflict accurs, RCRA, like other
mironmental laws, provides lfor a presi-
dential exemption on a case-by-case basis.
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merely confirming  congressional  intent
that RCRA not apply to radioactive
wastes, a point not in dispute,

his case is the first in the country 10
hold a NOE facility subject 10 RCRA,
and sets a nationwide precedent for other
DOE plants haudling hazardots waste. At
present, the departiient manufactures nu-
clear weapons at about a dozen major fa-
cilities around the country, in¢clading nu-
clear weapon material production reactors,
fuel Tabrication and reprocessing plants,
and weapons assembly  Tacifiies. Nearly
two dozen other DOL facilities are engaged
in guclear weapons rescarcly and testing,
The Departnent of Energy recently esti-
malied that a comprehensive environmeniad
management plan—including cleaning up
waste dumps and instituting proper  dis-

posal technigues—Tor its Oak Ridge Reser-
vithion done would cost at least S8OO nil-
lion." DOL clearly has a high price 1o pay
For its years of environmental neglect.

1. Testimony of Major General William W, Hoo.
ver, LS. An borce, depuly issistatit searctary for nul-
iy applications, w Facegy wnd Water Developaent
Appropropons for 1985 Heanngs Hejore the Sul-
commttee on Facrgv umit Water Developmeny of the
Hamse Compntiee on Appeoptigtions, 91h Congiess,
Second Sessian, Part Sin, March 13, (984, page 28
2. 1 egal Enveromnental Assistanee Fonntdyinon and
Notural Resources Defense Councll v, Hlet, No.
3-83-562 (Vastern Disttict oF Lennessee,  decided
Apnl 13, 1984),

3. Testimony of Frank M. Dtiri, professor of
waler  chomishiy,  fnshiule  of  Waler  Research,
Michigan Stake Huiversity, i The hinpucts uf Mercury
Retease at the Oukridge Complex: Heunag Befare the
Sabcomemiiee v Investiganion and Oversight and Ve
Subcammnittee on Eneegy Research and Privduction of
the Howse Commutiee an Stwnce und Technology,
ORIh Congress, Gusk Session, July bE, F98Y, pp. 165,
179

3. LS. DOE, “Memorandum in Support of e-
fendant's Mohion for Summary Judgment and in Op-
posinon 10 Plannihy' Monhon for Summary Judg-
ment,"” February 23, 1984,

5. Memorandum 1o FooHenry Plabictin, T assis-
tanl atorney generd, [ and and Resources [ivision,
Iron Theordore B, Olson, assistand atiorney general,
U8, Departent of Justice, Ottice ol 1 eral Counsel,
re: “Apphcanon ol Resource Comcervanmn and
Ruecovety Act 1o the Department ol Linetgy’s Alomw
tnergy Act bacilines.” Februsay 9, 1984, p. 2.

6. Aewmorandum of  Undersianding between the
LS. Departinent of Faergy amd the HL.S. Bavicon-
mentad Protection Agency lor Lhzadous Wiste and
Radhouctive Mised Waste Managenient, February 12,
1URS,

1. For lurther discassion of the states” role in ad-
minstenng and entorcing RCRA, see Fhomas 2. Fi-
chier, Overview - Hazurdous Waste: The Status ol
RCRA in the Mid Atkintic Stares,”” Emviromnent,
June 1984, p. 2.

8. 1.8, DOE, note 4 above, p. 4

9. Memorandum and order in Legel Environmentat
Assistance Funadaiion und Natural Resoarces De-
Sense Councit v. Hodel, none 2 above, decided Apnl
13, 1944,

. WS, DOE, Departinent af Energyv Munagrment
Plun jar Oukridge Reserve, tebruary 29, 1984, pp,
XL XY,

BARBARA A. FINAMORL: is a senior project
artorney with the Natural Resources Defense
Coutcil in Washingion, D.C., who works prni-
marily on nucler issucs.




2.16
Summary Report of Nancy Smith, Staff Member, Subcommittee on
Energy Conservation and Power, about Citizen Response to

Environmental Issues

Nancy Smith, professional staff member of the Subcommittee on
Energy Conservation and Power, provides a frame of reference for
a citizen audience about the current legislative situation, shows
what citizens can do, and suggests how legislation may resolve
some of the issues in military nuclear waste management.




"What's in a name? that which we call a rose
By any other name would smell as sweet."

Romeo and Juliet

DEFINING OUR PROBLEMS AWAY

by

Nancy M. Smith
Professional Staff Member

U.S. House of Representatives

The temptation to solve problems by defining them into
nonexistence, by merely putting a pen to paper, must be among the
more irresistable temptations in the world of government. The
Department of Energy, being a collection of humans afterall, is
not above being seduced by such temptations, and in the case of
the proposed byproduct rule, has demonstrated its ability to opt
for the convenience of a paper solution.‘ When the lawyers, rather
than the scientists, end up doing all the talking and all the
writing one can expect that much will turn on an artfully
constructed phrase or paragraph. Although a solution which exists
solely on papér is the easy way out, it is by no means easy for an
outsider to discern the true motiveé underlying an agencies'
actions or to prove that such motives are at work.

The beauty of this form of prbblem solving is that it is
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often cloaked in the guise of good government. It all sounds well
and good on paper, and sometimes purports to do one Ehing while it
is actually up to quite another. This is a classic diversionary
tactic. Let them think that you are solving one problem when in
actuality you are solving quite another. One usually has to dig
deep, through piles of documents, reading very carefully between
the lines, to discover the true motives of a governmental agency
which is intent on hiding its true purpose.

As a staff member of a Congressional subcommittee which is
charged with evaluating and investigating the actions of the
Department of Energy, I am constantly trying to understand what
makes the Department tick. When facing an issue such as the
proposed byproduct rule, I must first learn what the problems are
that the Debartment is struggling to correct, and make
recommendations to our representatives in Congress on why DOE's
solution is either the correct or incorrect policy choice.

The problems on the nuclear waste front are inevitably
technical in nature and I am not a séientist by training. fhe
biggest challenge I face is boiling these issues down to their
basics. This requires, more than anything else, asking endless
questions, interviewing those with a handle on the subject matter
and relying on a wide variety of governmental and nongovenmental
sources to piece together the underlying reality. 1In most cases,
asking dumb questions, those questions that are so self-evident
that they hardly seem worth asking, are the ones that lead to the
most illuminating answers. I have found that forcing the experts

to explain issues in everyday English is the quickest way to
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disrobe a cleverly cloaked purpose or motive. Exposing the
underlying or hidden assumptions behind an agency's actions will
often reveal the inanity or sensibility of any given policy.
Inevitably, through this constant process of sifting information,
the bottom line appears in all its simplicity. And often, the
blander the words, the more colorful the policies.

There is probably nothing blander than the Federal Register,
which is published every weekday for the purpose of informing the
public of the latest in government regulations. The endless |
columns of small faded print and the turgid prose seem especially

designed to tranquilize the reader into sleepy complacence. Armed

with coffee and cynicism, one must read and weigh each and every
word. When confronted with these pages, one musﬁ also guard
against becoming lost in technicalities. The better course of
action is to relentlessly ask why a course of action or inaction
is being pursued: Why are they doing this? Does this make sense?

In the case of the byproduct material rule, on November 1,
1985, the Department of Energy published a notice of proposed
rulemaking in the Federal Register. The purpose of publishing the
proposed rule is to elicit comments from’interested parties, so
that the Department can get an idea of whether people agfee with
their rule or not, and why they have an opinion of it one way or
another. This process is helpful because it usually brings to
light some unanticipated results of the rule that slipped the
minds of the people who created it.

At the beginning of this particular notice, the Department

summarizes why it is seeking a new rule. The Department tells us
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that its new regulation is "necessary to clarify which of these
radioactive wastes shall continue to be requlated by DOE
exclusively under the AEA (Atomic Energy Act] and which wastes
shall be subject to regulation both under RCRA (Resource
Conservation and Recovery Act] and the AEA." 1In other words, this
proposed rule is designed to end a tug-of-war between two Federal
agencies, the DOE and the Environmental Protection Agency (EPA),
the agency which implements RCRA. The EPA oversees the disposal
of hazardous materials and the DOE has the mission of overseeing
the disposal of radioactive wastes at its facilities. Given the
fact that the DOE has been historically hostile to the EPA's
oversight of its activities, it is perfectly natural to wonder if
some remnants of that hostility still remain and are at the root
of this new rule.

Not surprisingly, the DOE would rather regqulate itself than
have some sister agency publicly pointing out its problems and
demanding that DOE changes its ways. RCRA became law because
Congress believed that a comptehensive regulatory scheme to govern
the genetatiop. transportation, treament, storage and disposal of
hazardous waste was essential to protect the environment from
dangerous contamination. In addition, RCRA set out a strict time
schedule for compliance. The DOE, which is responsible for making
ngcleat weapons, produces both hazardous and tadioaétive wastes in
vast quantities in its manuf#ctuting processes. Unused to outside
regulators, DOE initially claimed that they were totally exempted
from RCRA. The‘courts disagreed.

'In LEAR w4 Hadglk, the court held that RCRA does apply to
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hazardous wastes at DOE facilities; The Department has not
appealed that decision and now accepts the holding thﬁt RCRA does
apply to its purely hazardous wastes; however, when it comes to
wastes which are both hazardous and radioactive, "mixed wastes",
DOE claims that RChA does not apply. Seizing upoﬁ the fact that
byproduct materials are excluded from regulation under RCRA, the
DOE has decided to "clarify” the definition of byproduct materials
8o that it suddenly is a "substance containing radioactivity® in
contrast to the old definition which states that byproduct
material is "any radiocactive material”.

The new and old definitions contﬁin several other twists and
turns, but this one difference in particular is the key change
which allows DOE to escape EPA regulation. By defining byproduct
material as a substance 'contaiﬁing' radiocactivity, the DOE has
deftly enlarged the categories of substances which would be
excluded from RCRA regulation under the byproduct material
exclusion. The o0ld definition clearly states that byproduct
material is any radipactive material. But with the benefit of the
new definition, DOE could claim that a hazardous material which is
mixed with a radiocactive material would be exempt from RCRA
because of the presence of the byproduct material in the mixture.
The 0ld definition would only allow the radioactive component to
be excluded. Under the 0ld defintion, the hazardous materials
mixed with the radiocactive material would not automatically become
byproduct material, and therefore, the EPA would have jurisdiction
over the hazardous materials in a mixed waste.

'The DOE then proceeds in the proposed rule to make something
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of a compromise with EPA py splitting byproduct material into two
categories. DOE splits distinguish these two categories by
examining how a waste is produced, rather than what it is.
According to DOE, one category will consist mostly of low-level
radioactive wastes and the other will consist of the most
dangerous of radioactive wastes, the high level wastes. The DOE
explains the impact of the new improved definition in this regard

in its Federal Register notice:

"If the rule proposed here today is adopted by
DOE, its application will have the effect of
leaving under the exclusive AEA regulatory
scheme all DOE radioactive wastes currently
stored or in the fuature to be stored in High
Level Waste Tanks at DOE facilities. These
wastes are regulated under a system of DOE‘
Orders which require the proper storage and
treatment of these wastes....Other DOE
radioactive hazardous wastes would either
continue to be regulated under the exclusive
AEA authority, if they are direct process
wastes, or be regulated under both the AEA and
RCRA authorities, if they are not.”"

Now everyone is thoroughly confused. A rule which attempted

to "clarify" has thoroughly muddled our understanding of
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byproduct. As a congressional staff member trying to understand
why DOE is fiddling with the definition of byproduct to this
extent, questions pop immediately to mind: Why does DOE only want
to retain regulatory control of its high level wastes? Will the
new definition of mixed waste really have the effect that DOE
claims? Who will ultimately decide if these wastes are direct
process wastes and under RCRA jurisdiction?

In particular, the question becomes, why should the waste
contained in-the High Level Waste Tanks at DOE facilities be
t}eated differently from all other types of waste disposed of or
stored at Federal facilities? The DOE has replied that the nigh

Level Waste Tanks contain a mixture of hazardous and radioactive
waste, but that the dangers posed by the radioactive elements are
far greater thén the dangers posed by the hazardous components.
The DOE goes on to argue that their own requirements for ensuring
that the radioactive elements do not leak from the tanks into the
environment are so stringent that any hazardous component would be
more than adequately covered. This prompts another question. Has
the EPA, the agency which is responsible for protecting us from
hazardous materials, had the opportunity to analyze these wastes
and to make a determination that they are being regulated by DOE
in a way that assures their isolation from the environment? The
answer to that question{ as far as anyone in wWwashington, D.C. can
tell, is no. Shouldn't EPA take a hard look at those wastes
before they are asked to surrender their ability to control the
disposal of such wastes to the DOE? And what if these tanks do

leak, should the EPA be on hand to supervise the clean-up?
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All of these questions, in one form or another, were pqsed
when the proposed rule was published. There was an avalanche of
criticism from interested parties and other Federal agencies. 1In
early April, 1986, the House Subcommittee on Energy Conservation
and Power held a hearing to shed light on these questions and to
examine legislative proposals offering their own interpretation of
the byproduct material exclusion. Witnesses representing diverse
points of view were called to testify.

The legislation, authored by members of Congress who have DOE
facilities in their own backyards, called for EPA to regulate the
hazardous components of mixed wastes. These DOE facilities pose a
potentially significant hazard to the legislators' constituents
and the legislators wanted to make sure, to the greatest extent
possible, that DOE not be allowed to continue to self-regulate
their own facilities. 1In addition, EPA has a program in which
they delegate administration and enforcement of environmental
regulations to state agencies. For the most part, state agencies
have been far more aggressive in enforcing laws protecting their
own citizens. It has been suggested by some observers that DOE
resists total EPA regulation in order to keep the prying eyes and
probing hands of the states from examining their facilities. DOE
seems to have good reason to restrict EPA and state oversight of
their facilities. At the Subcommittee's hearing, an administrator
from EPA, Mr. Win Porter, replied when asked if DOE facilities
could currently meet RCRA requirements, "I think it is fair to say
they all have problems of various sorts...I think right now that

none of them would meet the full requirements, and I think we have
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a lot of work to do at all their sites."

At the end of March, 1986, DOE undertook a reevaluation of
the proposed rule. As of this writing, no decision on the future
of the proposed rule has been made by DOE. Once again, the ball
is in the DOE's court and Congress will wait until DOE makes its
next move. Meanwhile, as more and more environmental and
management problems at DOE facilities are being made public,
momentum is building to pass legislation which would require DOE
to open their facilities to requlation by outside and impartial

agencies,
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Memorandum from Mary Walker, Assistant DOE Secretary,

Environment, Safety and Health, entitled "Byproduct Rulemaking"”
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General Counsel
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| The purpose of this memorandum is to initiate a thorough policy
| review of the current status and future direction of the
'> byproduct rulemaking.

BACKGROUND

o Prom 1980 through August 1984, the Department of Energy (DOE)
took the position that the Resource Conservation and Recovery
Act (RCRA) was not applicable to DOE's Atomic Energy Act (AEA)
activities and facilities. That position was based on DOE's
interpretation of two provisions in RCRA directly involving
the AEA, One provision excludes from the definition of solid
wvaste, and thus hazardocus waste, source, special nuclear, or
byproduct material as defined by the AEA. The other provision
limits the application of RCRA to AEA activities "...except to -
the extent that such application (or regulation) is not
inconsistent with the requirements...” of the AEA.

© In early 1984, after 3 years of negotiation on the issue, DOE.
and the Environmental Protection Agency (EPA) signed a
‘Memorandum of Understanding that provided some RCRA coverage
of DOE's AEA activities but no State jurisdiction and neo
pernit requirsments.

© In April 1984, a Pederal District Court in Tennessee ruled, in
a lawsuit against DOE, that RCRA was applicable to hazardous
chemical wastes generated by DOE's AEA activities. Bowever,
the court decision did not address the applicability of RCRA
to hazardous chemical wastes mixed with radicactive wastes.

o DOE decided not to appeal the court decision.

© DOE also decided to accede to some RCRAregulation of
hazardous chemical wastes mixed with certain radiocactive
wastes. (It is important to note that a lot of DOE's
radicactive wastes are mixed with chemical wastes, some of
which are hazardous chemical wastes.) DOE's plan for deciding
which of these wastes would be subject to RCRA regulation for
the nonradicactive hazardous components was based on defining,
through formal rulemaking, the term “byproduct material.™
Under the DOE plan, waste meeting the definition of byproduct
material would be regulated exclusively by DOE under its AEA
authorities even if the waste could qualify as hazardous waste




under RCRA; and, non-byproduct radicactive waste mixed with
hazardous chemical waste would be called "mixed waste® and
would be subject to RCRA for the cherical components and to
AEA for the radioactive compenents. Inherent in the DOE plan,
vas a fundamental belief that the radicactive hazard of
wastes determined to be byproduct material would Qreatly
dominate any nonradioactive chemical waste hazard.

CURRENT STATUS

o On November 1, 1985, DOE published a proposed rule defining
byproduct material as “...a wastes substance containing
radicactivity that is either directly yielded in the process
of producing or utilizing Special Nuclear Material as that
term is defined in the Atomic Energy Act of 1954, as amended,

or its being made radiocactive is a direct and necessary
consequence of that process.”

© The proposed rule has generated a significant amount of
interest. Comments received were generally critical. Some
questioned the need and authority for the proposed definition.
Some alledged logical and techinical deficiencies. Others
suggested that DOE was again trying to use a loophole to get
out of having to comply with RCRA. The Nuclear Regulatory -
Commission (NRC) expressed opposition because of its belief
that the proposed rule would adversely impact NRC authorities,
licensees, and low=-level waste disposal progranms.

o Senator Glenn has introduced a bill intended to nullify the
effect of DOE's proposed byproduct definition by making all
DOE radicactive waste, in a mixture with hazardous chemical
wasts, subject to RCRA.

o Congressional supporters of DOE have expressed concern with
the effect of DOE's proposed definition of byproduct and
strongly encouraged the Department to f£ix the problem “...or
somebody else is -going .to do it for you.”




NEXT STEP

© I have directed my staff, in coordination with the Office of
General Counsel, the Office of the Assistant Secretary for
Defense Programs, the Office of the Assistant Secretary for
Nuclear Energy, the Office of Energy Research, and the
Operations Offices, to throughly assess: (1) the consequences
of proceeding with the byproduct rulemaking, (2) the
consequences Of not proceeding with the rulemaking, and (3)
options to the rulemaking and their relative merits.

The purpose in directing this policy review is to assure that all
aspects of the byproduct rulemaking are thoroughly assessed and
that all related actions by the Department are consistent with
the Secretary's Environmental Policy- Statement of January 8,
1986. Please Co not hesitate to call me directly if you have any
questions or concerns related to this review.

Mary L. /Walker
Assistant Secretary .
Environment, Safety and Health
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Section 2: Questions for Discussion

l. Wwhat are mixed wastes?

2. Explain the DOE byproduct rule, and provide arguments for and
against the rule.

3. What is RCRA, and how is it related to the QOak Ridge lawsuit?

4, What is the Atomic Energy Act? What environmental
responsibilities did the 1954 act provide to the Atomic
Energy Commission (now the DOE)? Have these responsibilities
been met by DOE?

5. How did the NRC, EPA, and DOE come into being?

6. Should wastes be regulated exclusively under hazardous or
radioactive waste regulations? If nuclear waste is mixed,
how should the waste be regulated?

7. In protecting the public, what part should economic factors
play? When is the public fully protected?

8. Provide an analysis of John S. Herrington's statement and
Mary Walker's statement and testimony. Compare these
statements to the ENR article. What conclusions can be
drawn? Support your arguments.

9. Compare the DCE response to Congressional Question 15 with
Virginia Aveni's testimony.

10. Provide an analysis of the two proposed house bills. How can
the bills be improved? Review your analysis with a state
politician and compare your response with the politician's.

ll. Interview a DOE official on radioactive and hazardous waste
management. Also, interview an environmentalist. Write a
comparison, and reach a conclusion.

12, what should citizens do about radioactive waste management?

- 13. How should citizens interact with scientists and engineers?
How much free reign should be provided to scientists and
engineers? Conduct an informal poll of engineering and non-
engineering students and provide a summary with your
conclusions.

Poll the Congressional legislators in your state on their
reaction to the Wyden and Luken bills. Provide an analysis
of their reactions and of how they feel the bills can be

improved.




Section 2: Questions for Discussion

15. Poll the legislators in your city on local waste manacement.
How do they feel about chemical waste management? Discuss
waste management with your state environmental agency.

Compare the responses from your legislators with those from
your state requlatory agency.




Section 3:
High—-Level Radioactive Waste Tank Corrosion Pitting at the

Savannah River Plant

On August 17, 1979, a federal court directed that an
environmental impact statement (EIS) for a $200 million dollar
Savannah River Plant high level radicactive waste tank
construction project be published by DCE in conjunction with a
similar EIS required for the tanks at DOE Hanford. The new EIS
was published in March, 1980, and was distributed to the court
and public. The new EIS stated that corrosion pitting in the new
tanks theoretically could not happen. Six months later, after
four new tanks became operational and internally became
radiocactive, extensive corrosion pittindg was accidentally
discovered before the remaining fourteen new tanks went into hich
level radioactive waste service. 1In a Department of Eneragy
meeting at the Savannah River Plant on April 23, 1981, DCE staff
proposed that the courts and the public be informed of the
pitting problem through a formal news release. This request was
denied. The staff proposal to go public with the pitting probliem
was made in writing to DOE management; again, management

denied the request.

The pitting was subsequently corrected only in the fourteen tanks,
and then these tanks were put into service. However, the federal
courts were not informed, no research was allowed to be

published on the corrosion pitting, and the only two corrosion
pitting reports were neither published nor referenced in the
scientific literature. The pitting incident then lay dormant
until a different federal court request for information was filed
against DOE in early 1983.

The request by a federal court in 1983 directed the DOE Savannah
River Plant to identify all documents in its possession that
provide information regarding the safety of the high-level
radioactive waste tanks at SRP. The information provided to the
courts by DOE specifically omitted any reference to the corrosion
pitting at the Savannah River Plant. Titles of the corrosion
pittind reports were read into the minutes during a public DOE
hearing in November 1983.
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3.1
Excerpts from DOE Final Enviromental Impact Statement

on New Waste Tanks at SRP

The Savannah River Plant Final EIS on the new high-level waste
tanks was directed by a federal court. The new EIS noted that
corrosion was not a problem and that a rigorous quality assurance
program (p. G-9) would in any case prevent construction problems.
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EXECUTIVE SUMMARY

FINAL ENVIRONMENTAL IMPACT STATEMENT
WASTE MANAGEMENT OPERATIONS

DOUBLE-SHELL TANKS FOR DEFENSE HIGH-LEVEL RADIOACTIVE WASTE STORAGE

3.

SAVANNAH RIVER PLANT
DOE/EIS-0062
U.S. DEPARTMENT OF ENERGY
(SUPPLEMENT TO ERDA 1537, SEPTEMBER 1977)

This final environmental impact statement (EIS) has been
prepared in compliance with the September 29, 1979, order

of the Federal District Court for the District of Columbia
(Natural Resources Defense Council, et al., v. Administrator
ERDA/DOE, et al. (D.D.C. Civ. No. 76-1691). The statement
analyzes the impacts of the various design alternatives for
the construction of fourteen 1.3 million gallon high-activity
radiocactive waste tanks. The EIS evaluates the effects of
these alternative designs on tank durability, on the ease of
wvaste retrieval from such tanks, and the choice of technology
and timing for long-term storage or disposal of the wastes.

The proposed action is to complete the construction of the 14
tanks as originally planned and use them to store waste. This
action will facilitate the continued safe interim storage of
vaste from the SRP production of nuclear materials and make
possible the retirement of 24 tanks of older designs beginning
vith nine tanks known to have leaks.

The design alternatives considered in the EIS are: thicker
and more chemically resistant steel plates, an impressed-
current, cathodic protection system to guard against stress
corrosion cracking, better waste retrieval equipment, and
enlarged tank openings to facilitate retrieval. The design
alternatives are not proposed because no unique advantages are
provided by the alternatives and because each of the alterna-
tives possess definite disadvantages (cost, delays, or
potential technical problems).

The environmental impacts of current waste management opera-
tions at SRP were assessed in ERDA-1537 (September 1977).
ERDA-1537 covered interim storage of the high-activity wastes
in subsurface tanks. SRP plans to continue existing opera-
tions and improve waste management practices in accordance
with DOE policies and standards; this plan is Alternative 4 of
ERDA-1537. It iavolves regular assessment of curreant waste
management practices and continued improvement of volume re-
duction and storage equipment and techniques. Provision of
these new tanks (and retirement of older ones) is a major step
in the interim waste management program.

- iii -




The U.S. Environmental Protection Agency published a notice of
availability of a draft of the EIS (45 FR 4466) on January 22,
1980, and the comment period ended on March 3, 1980. Only
four comment letters were received.

The EIS was forwarded to the U.S. Environmental Protection
Agency on April 11, 1980, and an announcement of its
availability will be submitted to the Federal Register.

Additional information regarding the EIS may be obtained from
Dr. G. K. Oertel, M. S. B-107, U.S. Department of Energy,
Washington, DC 20545, telephone (301) 353-3641.




FOREWORD

The Federal action under review is the continued construction
and proposed operation of new tanks for high-level radioactive
waste at the Savannah River Plant (SRP) near Aiken, South Carolina.
The construction of these tanks, which has been substantially com—
pleted, was authorized in the FY-1976, 1977, and 1978 Congressional
budgets. The Federal District Court for the District of Columbia
(Natural Resources Defense Council [NRDC] v. Administrator,
ERDA/DOE), directed that this supplemental environmental impact
statement (EIS) be prepared to address the design and safety
alternatives of the waste storage tanks in FY-1976 and -1977
projects at the Savannah River Plant.* Specifically, the court
ordered on September 29, 1979, that:

“ORDERED, the defendents (Secretary, Department of Enmergy,
et al,) will prepare with diligence and with all reasonable speed
and file with the Court by no later than April 15, 1980, adequate
final supplemental environmental impact statements to ERDA-1537,
Final Enviroonmental Impact Statement, Waste Management Operations,
Savannah River Plant, Aiken, South Carolina, and ERDA-1538, Final
Environmental Impact Statement, Waste Management Operations,
Hanford Reservation, Richland, Washington, discussing the safety
and design alternatives for the Fiscal Years 1976 and 1977 double-
shell radioactive waste storage tanks at Hanford and Savannah
River.

“FURTHER ORDERED, that the environmental impact statements
shall discuss in detail at least those design and safety feature
alternatives identified at note 19, page 13 of the Court of Appeals
slip opinion, including the reasonably foreseeable environmental
effects of these alternatives, their effect on the durability of
the tanks or the ease of waste retrieval from such tanks, and the
effect, 1f any, of these design and safety feature alternatives on
the choices of a technology for long-term radiocactive waste stor-
age and final disposal, and on the timing of such choices.”

This statement goes slightly beyond that court requirement in
that four additional tanks authorized in a FY-1978 project are also
included in the SRP EIS.

* A similar EIS has been prepared for the Hanford .Site.




The base document, ERDA-1537, Final Envirommental Impact State-
ment, Waste Hanagement Operatxons, Savannah River Plant, September
1977, gives information on the current SRP waste management opera-~
tions. This supplemental EIS summarizes, but does not repeat, the
information given in ERDA-1537. The format of this supplemental
EIS is changed somewhat from that of ERDA~1537 in accordance with
recent Council on Environmental Quality (CEQ) Regulations for im-
plementing the procedural provisions of the National Environmental
Policy Act (40 CFR 1500-1508).

Two earlier environmental impact statements were issued to
cover construction at SRP of specific additional waste handling
and storage facilities. These statements are Future Hggh-Level
Waste Facilities, SRP, WASH-1528 in December 1972, and Additional
High~Level Waste Facxlxtxes, SRP, WASH-1530 in August 1974,
Originally each of these projects was expected to include both
waste tanks and evaporator, but because of increased costs, they
vwere revised to include three and four waste tanks, respectively,
with no evaporators. The environmental impact of the new tanks
under construction will be of the same nature and order as those
for the previous tanks.

In the final EIS, significant changes from the draft EIS are
indicated by a vertical line in the left margin of the page.
Minor editorial and typographical corrections are not identified.
If the change is the result of an error (typing error, etc.) in
the draft BEIS, it is identified with the letter "E." If the
change is made to clarify or expand on the draft statement, it is
identified with the letter "C." As an example, if this sentence
were added to clarify a section, it would be identified with a
vertical line and the letter "C" as shown to the left.

Pour coument leters were received; see Appendix G for DOE
responses.




1.0 SUMMARY

This environmental impact ~tatement was prepared as & supple-
ment to The Final Environmental Impact Statement - Waste Manage-
ment Operations, Savannah River Plant, Aiken, South Carolina,
ERDA-1537, September 1977/ as directed by the Federal District
Court for the District of Columbia on September 29, 1979. This
supplement covers construction and operation of 14 additional
high-level waste storage tanks authorized for fiscal years 1976,
1977, and 1978 at the Savannah River Plant.

In the continuing production of nuclear waterial for national
defense at the Savannah River Plant, highly radioactive waste by-
products are generated. These defense wastes are being stored
initially as liquids in underground, near-surface storage tanks.
After suitable decay of short-lived radioactive isotopes, during
which time insoluble constituents settle to the bottom as a sludge,
the waste solution is then evaporated and returned to another waste
tank where it partially crystallizes to form a soluble salt cake.
This volume reduction program, which has been in operation for
about 19 years, converts the waste to a form less mobile than the
original liquid waste and reduces the number of storage tanks re-
quired. Storage of liquid wastes has been conducted safely during
the 25 years of operation at the Savannah River Plant. These
additional waste tanks are needed to meet forecast production of
nuclear materials and to replace 24 older—design tanks which will
be removed from service. Nine of these older tanks have leaked.

The storage of liquid waste, salt cake, and sludge in near-
surface storage tanks is considered as an interim plan for waste
management. Long-term options for the Savannah River Plant wastes
are also being investigated. The continuation of a research and
development program on the immobilization of the waste for long-
term management is considered in the Final Environmental Impact
Statement, Long-Term Management of Defense High-level Radioactive
Waste (Research and Development Program for Immobilization),
DOE/EIS-0023, November 1979.

The new facilities, now under constructiom, consist of four-
teen l.3-million-gallon high-activity waste tanks and associated
auxiliaries; four tanks are in the F Area and ten in H Area on the
basis of forecast production requirements and the need for tank
replacement. Design of the tanks will be similar to that of the
previous seven Savannah River Plant tanks authorized in fiscal




years 1974 and 1975.* The tanks will incorporate the latest tech-
nology in fabrication, stress relief, inspection, and acceptance
testing. This concept is consistent with the base case in ERDA-
1537, i.e., Alternative 4, "Improve Waste Management Practices in
Accordance with ERDA Policies and Standards."”

Ventilation air is the only normal effluent from the waste
tanks. With this air approximately 650 Ci/year of tritium oxide
will be released to the atmosphere from the waste tank vapor space.
This tritium oxide will result in an average dose commitment to
individuals at the plant perimeter of about 0.0009 mrem/year for
each new tank. The population annual dose commitment within a
100-kilometer radius of the center of the Savannah River Plant
will be about 0.18 man-rem for each new tank., However, since most
of these tanks will replace older tanks, this exposure estimate is
not an incremental increase in dose. The population dose from
atmospheric release from 14 waste tanks is less than 0.5 of the
total dose from SRP releases to the atmosphere (135.8 man-rem in
1978) and less than about 0.0001X of the dose received from natural
sources by this population (5 x 10° man-rem).

Preferred Alternative

The preferred alternative is to complete construction and
utilize in waste management operations the 14 tanks curreantly
under construction. The 14 Type III** double-walled tanks cov-
ered in this EIS are in various stages of construction.

Construction of the Type III series of double—walled tanks
began in FY-1966. The most important change in Type III tanks
compared to those of previous designs is incorporation of a post-
fabrication heat treatment of the primary tank to eliminate the
high residual stresses induced by seam welding in the field of the
many individual steel plates. This heat treatment is to help pre-
vent stress corrosion cracking that has been experienced in nine
Type I and II tanks, which were not heat treated. No leaks have
been discovered in any of nine Type III tanks that are now in
service,

* Additional High-Level Waste Facilities, SRP, WASH-1530 (August
1974) (Tanks 25-28) and Future High-Level Waste Facilities, SRP,
WASH-1528 (December 1972) (Tanks 35-37).

** Type III tanks are double-walled steel tanks with the secondary
(outer) tank walls rising the full height of the primary tank
and with both tanks contained in a cylindrical watertight rein-
forced concrete vault. Capacity is 1,300,000 gallons. The
earlier Type I and II tanks hold about 750,000 and 1,000,000
gallons, respectively, and are of similar basic design except
that their steel secondary tanks (or "pans") have walls only
five feet high, and their roof supports differ.
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Other major design improvements in the Type III tanks include:

e Full-height steel secondary vessels, rather than the 5-ft pans
used in Types I and II

® A single roof support column mounted on the foundation pad
rather than on the bottom of the primary tank

e Air-cooling of the center column and bottom of primary tank
e Bottom-supported distributed cooling coils

There are two basic needs for the new tanks. First, they
vill provide interim storage capa¢ity and ensure containment of
nev high-level waste generated by continued operation of SRP.
Second, they will provide improved reliability of storage of high-
level waste already generated and in storage.

Significant engineered safety features in the new tanks
include:

e Primary and secondary leak detection systems to allow prompt
detection and containment of leaks through either barrier

) Ventilncionvcyateun to purge cowbustible gases and maintain
vapor space negative with respect to atmospheric prensure

o Energency power to maintain critical systems if normal power
is lost

o SRP design basis earthquake protection to 20% of the accelera-
tion of gravity (0.2 g) at zero period

e Tornado-resistant design greater than SRP design basis

Each waste tank has a capacity of 1,300,000 gallons and is
85 feet in diameter and 33 feet tall. The tank form is two con-
centric cylinders joined to washer-shaped top and bottom plates by
curved knuckle plates. The primary tank sits on an 8-inch bed of
insulating concrete within the secondary containment vessel. The
concrete bed is grooved radially so that ventilating air can flow
from the inner annulus to the outer annulus. Liquid would also
flow through the slots, facilitating detection at the outer annu-
lus, if any were to, leak from the bottom of the primary tank.

The secondary vessel is 5 ft larger in diameter than the pri-
wary to provide an puter 2.5-ft-wide annulus. Its side wall rises
to the full height /of the primary tank. A channel grid system vas
installed in the concrete base slab under the secondary container
to detect leakage from the secondary container. The grid system
drains to a sump for collection and monitoring.
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The nested two-vessel assembly is surrounded by a cylindrical
reinforced-concrete wall 30-inches-thick.

/

The enclosure has a 48-tach-thick, flat, reinforced-concrete
roof, which 1s supported by the concrete wall and the central
column. The roof reduces the radiation field above the taak to
less than the amount permissible for continuous occupancy by
operating personnel; hence, no earth overburden is required.

Type II1 tanks under construction have permanently installed
cooling coils. Vertical coils will be bottom—supported and on
3-ft triangular centers. No horizontal coils will be installed.
In the nominal design, total heat removal capability is about
6,000,000 Btu/hr, but effectively reaches 10,000,000 Btu/hr for
liquid waste in which convective circulation is effective. An
example is "as received” waste service (liquid plus about 82
sludge). On the other hand, widely distributed cooling surfaces
are necessary in tanks to be used for forming and storing crystal-
lized salt, in which salt deposited on the coils restricts heat
transfer.

All plate welds will be radiographically inspected as part of
a rigorous Quality Assurance Program. All radiographs are perma-
nently retained. The primary tank will be stress-relieved in place
at 1100°F in accordance with the general requirements of the ASME
Boiler and Pressure Vessel Code. A full hydrostatic test, con-
sisting of filling each primary tank with water to a depth of
32 feet and allowing it to stand for 48 hours, is conducted after
stress-relieving.

The top openings into the Type 111 tanks and annular spaces
are closed with stepped concrete or lead plugs. These openings
are used for instrumentation, cooling units, ventilation system
connections, and waste transfer connections.

The tank ventilation system is a negative pressure system
designed for purging the interior volume at a rate in excess of
100 ft3/min. Air enters through a High Efficiency Particulate
Alr (HEPA) filter and is conducted by a 4-inch-diameter pipe
through the roof into the waste storage space. Air leaves the
storage space via a 12-inch-~diameter pipe positioned across the
tank from the inlet. The exhaust air passes through a condenser
to extract potentially radioactive moisture and a HEPA filter to
free it from solid particles; it is then discharged to the atmos-
phere through an exhaust blower.

The outer ananulus between the primary and secondary con-
tainers of double~walled tanks is also veantilated. The Type III
tanks have the added feature that in addition to the direct venti-
lation of the outer annulus by a warm air flow, 1000 to 4000 .£¢3
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of air per minute is drawn through the inner annulus, passes be-
neath the primary tank through the radial grooves in the concrete
base slab, and exhausts into the outer annulus. The new tanks,
the subjects of this EIS, have an annulus ventilation system with
a capacity of about 8000 ft3/min, up to about half of which can
be passed through the inner annulus and beneath the primary tank,
to aid in cooling the tank bottom.

Primary reliance for leak detection is placed on methods
that automatically monitor areas into which waste will migrate,
egpecially the collection sumps provided for this purpose inside
the multiple containment barriers. Although rigorous inventory
surveillance is practiced as a backup, this method is not as
sengitive because waste inventories are too large for reliable
measurement of small differences that would constitute significant
leakage.

Techniques have béen developed for remote inspection and
evaluation of the condition of waste tanks. These include visual
inspection by means of a periscope, photography, ultrasonic meag-
urement of wall thickness, and corrosion specimens. Since 1959,
the most frequent inspections have been visual surveys in the an-
nular spaces, and, to a lesser extent, inside the primary tank.
These are made by direct observations through opened access risers
and/or inspection holes in the roof.

DOE plans to place the new tanks in service shortly after
their completion. Several tanks will serve temporarily as
receivers for unprocessed waste supernate currently stored in
older-design tanks. This will allow earlier emptying of
supernatant liquid and at least some solidified salt from many of
the older-design tanks. The new tanks will also provide reliable
isolation of the waste from the environment to allow adequate time
for the implementation of the long-term waste management program
for the SRP high-level waste.

Design Alternatives

The design and safety features advocated (for SRP) by NRDC
are: thicker and more chemically resistant steel plates, an
impressed current cathodic protection system to guard against
stress corrosion cracking, better waste retrieval equipment, and
enlarged tank openings to facilitate retrieval. Consideration of
cooling coils is not applicable to the SRP because the SRP tanks
already have cooling coils.

Thicker steel is not required because the thinning due to
general corrosion is not a problem, and thicker steel would not
prevent stress coérrosion. The Type III tanks under construction
are not expected to suffer stress corrosion because the improved
steels used are normalized, stress-relieved, and stronger, and
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because of improved operating controls on the composition of the
wastes to minimize corrosion.

Cathodic protection was considered in 1972. The benefits of
cathodic protection for waste tanks were judged to be small in
comparison to the uncertainties and problems of installing such a
system in a tank with widely varying contents and that, while pro-
tection may be afforded in one part of thée tank, there may be a
deleterious phenomenon in another part of the tank. Reliance was
continued on use of more-resistant steels and improved tank designs
for long-term protection.

Although adequate waste removal techniques have been demon-
strated, sludge removal and chemical cleaning tests in progress
plus salt removal tests during 1980 will investigate improved
methods and demonstrate performance of equipment for waste re-
trieval.

Enlarged tank openings are not included in these new Type III
tanks. The long-shafted pumps that can be used to remove liquid
wvaste, redissolve salt, or slurry sludge from SRP waste tanks are
designed to fit into any tank riser 2 feet or larger in diameter.
The SRP tanks No. 38-51 contain nine access risers 3 feet or
larger in diameter which can accommodate these pumps. Pumping of
all three waste forms has been successfully demonstrated in exist-
ing SRP waste tanks and the equipment was safely retrieved.

In the preceeding paragraphs, the results of the examination

~of the three design alternatives were summarized. The design

alternatives were rejected because no unique advantages were de-
termined for the alternatives and because there are definite dis-
advantages (cost, delays, and potential problems) to the proposed
design alternatives.

The "No Action" alternatives were discussed in ERDA-1537 and the
alternatives were considered to be unacceptable. The "No Action" al-
ternatives would preclude SRP from meeting its mission of producing
special nuclear material for national defense and would violate the
DOE waste management policies for existing wastes.

Site Characteristics

The Savannah River Plant site occupies a nearly circular area
of about 300 square miles (192,000 acres) on the South Carolina
side of the Savannah River and is about 100 air miles or 150 river
miles from the river's mouth at Savannah, Georgia. Surface eleva-
tions range from about 90 to 360 ft above mean sea level. Surface
streams drain to the Savannah River., About 70,000 people consume
river water processed by two water treatment plants near the river
mouth.
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Natural background radiation (external and internal) is esti-
mated to result in a dose of about 120 mrem/yr to iadividuals liv-
ing in the vicinity of the SRP site. Within 100 km of the SRP
perimeter, this background dose ranges from 60 to 450 mrem/yr.
About another 100 mrem/yr is received from medical x-rays by the
average individual in the general area population.

Environmental Impacts

Uctilization of -the new waste tanks covered by this Supple-
mental Environmental Impact Statement will allow the retirement of
older—design tanks with a significant improvement in safety and
reliability. Apart from the impacts of construction, which are
minimal because construction is within areas dedicated to plant
operations, the incremental consequences of this action include:

e Added risks of releases during waste transfer operatioas
required to empty tanks to be retired

e Reduced risks of accidental releases from the waste operations
because of the improved .facilities

e Impacts associated with decontamination and decommissioning of
the retired tanks

The vaste management operating force will increase from about
50 to 120 people to accomplish the waste removal to new tanks and
chemical cleaning of the older-design tanks. After the older-
design tanks are retired from high-level waste service, the oper-
ating force will decrease to about 65 people. The extra 15 people
are due to increased surveillance requirements. Adoption of the
alternatives would not change, but would possibly delay the timing
of the increased manpower.

Small amounts of radioactivity reach the environment from
normal operation of the waste management system. Low concentra-
tions of radioactive material, primarily tritium oxide, are car-
ried by the tank ventilation air to the atmosphere. About 5500 Ci
of tritium per year are released to the atmosphere during normal
operation of the tank farm and tritium is the only radionuclide
from waste tank systems perceptible off the plantsite. The whole
body dose from atmospheiic release to the population within a
150-km radius of SRP is calculated to be 1.3 man-rem/yr. Natural
background and medical diagnostic radiation for the same popula-
tion is S x 105, man-rem/yr. The maximum dose to an individual
at the_glnnt boundary from inhalation of tritium would be about
9 x 107° rem/yr, |

Personnel opeLating the waste tank farms in 1978 averaged an
exposure of 0.7 rem/year with & maximm of 2.5 rem/year. The
total annual exposure averages about 50 man-rem to tank farm
operations personnel.
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The total exposure risk to the offsite population from poten-
tial accidents and normal operation is 16 man-rem/year with normal
operation accounting for 3 man-rem/year.

The risk associated with earthquakes (10 man-rem/year) is the
dominant risk. The major contribution to earthquake risk (about
702) results from the pessimistic assumption of liquefaction of the
soil around waste tanks built partially above the normal grade ele-
vation in the waste tank farms. It is'also assumed that leakage
from damaged tanks could flow rapidly to Four Mile Creek, rather
than being deposited in the soil beneath the tank. Most of this
risk is actributable to hypothetical IX MM (or more severe) earth-
quakes which are unlikely to occur; the design basis earthquake based
on extensive seismic analysis for SRP and other areas of the south-
east is between the VII and VIII MM values.

The offsite population risk (deaths/year) of tank farm opera-
tions is negligible when compared with other natural risks experi-
enced by the population in the vicinity of SRP. Waste tank farm
accidents and effluents might cause 0.003 latent cancer deaths per
year compared to possibly 100 latent cancer deaths/year from natu-
ral background and medical diagnostic radiation or 2.4 sudden
deaths/year from natural accidents, such as floods or lightning
strikes. ’

The general consideration of the environmental effects of the
proposed design alternatives resulted in the evaluation that the
environmental effects would not be mitigated by adoption of any of
the alternatives. The adoption of design alternatives would have
severe effects because of the delay in removing waste from older
design tanks, additional costs to implement the alternatives, and
for the cathodic protection alternative requiring a total change
in the SRP Waste Management program because the waste must be
maintained in the liquid form. Additional waste tanks would be
required to store this liquid waste.

Adequate methods for removing the wastes from tanks are
available. However, tests of improved methods for sludge removal
and chemical cleaning are in progress; decontamination factors in
excess of 103 to 10% are expected. Decommissioning impacts cannot
be quantified until decommissioning procedures are more completely
defined.

There are no known conflicts with national, state, or local
plans and programs in the operation of the waste tanks under con-
struction. The plantsite is dedicated as a controlled area for
the production of materials needed for national defense.

The only significant adverse effects caused by operation of
the new tanks are the small offsite population dose commitment from
the release of radionuclides and the commitment of about one acre
of land for each waste tank. These effects would not be materially
changed by adoption of any of the design alternatives.
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2.0 PURPOSE OF AND NEED FOR ACTION

The Federal District Court for the District of Columbia (NRDC
v. Administrator, ERDA/DOE), directed that this supplemental eanvi-
ronmental impact statement (EIS) be prepared to address the design
and safety alternative of the waste storage tanks authorized in
FY-1976 and -1977 projects for storing high-level radioactive
waste at the Savannsh River Plant (SRP).* The pertinent part of
the Court Order is reproduced in the Foreword of this Supplement.

_ At SRP ten tanks are involved in the Court actiom, four in
the FY-1976 project and six in FY-1977. In addition, four tanks
being provided in a FY-1978 project are also covered by the state-
ment. These tanks are being built to continue the program begun
in FY-1974 at SRP to provide additional waste tanks (1) to accom-
modate storage of fresh radioactive wastes as they are generated
by production operations and (2) to replace with new Type III
tanks all older—design tanks beginning with tanks with a history
of leakage where practicable. This program was discussed as the
base case (Alternative 4) in the Final EIS on Waste Management
Operations, Savannsah River Plant, Aiken, South Carolina, USDOE
Report ERDA-1537 (September 1977). Alternative &4 of ERDA-1537,
vhich is the present waste management plan, provides for continued
improvement of waste management practices as improved technology
can be developed and equipment can be procured.

This supplement to ERDA-1537, in addition to evaluating the
environmental effects of the new waste tanks, specifically ad-
dresses the alternative design and safety features for the new
tanks as they affect the durability and reliability of these
tanks. It also considers any effects of these features on the
eage of removal of the wastes from the tanks and on the choice of
technology and timing for ultimately processing the wastes for
long-term disposal.

* A similar EIS has been prepared for the Hanford-Site.
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MATIONAL SCIENCE FOUNDATION
WASNINGTON, D.C. 20550

March 3, 1980

Me. Sheldon Meyers

Acting Deputy Asslstent Sectetsry
for Nuclear Uante Mansgearat

Depargment of Energy

Wasshington, DC 20583

Dear Ne. Meyers:

Seversl (adividusls st the Mationsl Sclence Foumdation heve revisved
the DEIS’s on Double-Shell Tanka for Defense High-Level Radloactive
Waste Storage at both the Hanford Site (DOE/ELS-0063-D) snd the
Sevannsh River Plant (DOE/EES-0062-D). The revievers felt the DRIS’s
vere quite afaller, so the folloving comments refer specifically to
the Savanash River Plaat slte:

I. The present volume does not describe safeguard mzasures and | B
procedurea. (Perhaps the original document covers this
polnt.) Physlcal protection of radloactive materisis is
neceasary to minlnlze the possibliity of saboteurs. The
present double—ahell tsnks may have some advantages on thie
score, toa. Hore loforwmstion on this lssue may be necessary.

6-0

2. A wore comprehenalve [silure snalysis could be helpful. The 2.
preaent description of potentlal fsllures {lesking Is only
one mode) snd procedures to be tahen durlng the fallures ls
not comprehenalve enough to sssure confidence.

3. How do they assure the quality sssurance of these tanks? 3.
Presumably, these tanka acre [leld-erccted. Are there say
sccepted Initial sad perlodic lnapection proceduren during
and sfter the conatructlon?

\»l—

The asfeguard measutes for the waste tank farmn are descelbed
on peges LLL-100 snd 102, "Ssbotage, Diversion ol Fixafonsble
Haterlsls, and Acts of War™ la ERDA-15)), Fina

lmpact Statement, Hagte Hansgement Operatlons, S
Plant, Atken, S. C., September 1907,

Revislos of the document was not requlived.

A comprehensive anslysis of sll fsilure modes wias performed

for the waste storage sysies and ls only svamarized ln

Sectlon 5.1.3, “Releases from Abnormal Operatfons or Accideate”™
(Tables 3.2, 5.3, and 5.4), Creaster detall in prescoted In
FROA-1532, "Potentlal Effects of Abnormal Operat fon of Haste
Starage and Handling Faclifties™ beginniog on papge 111-82.

Revisnion of the document wss not required.

These vaste tanks were designed snd conntrucied wailer [ncress-
Ingly tlgotous Quslity Aasurance plans. The SRI' Quality
Assurance Pollicy was developed and acceptcd by N hased on
the Intent aof 10 CFN 50, Appradin B, Quallly Axzurance Critecls
for Nuclear Pover Flants and Fuel Repracessing Plants. Reler
to pege A-6 of thie EIS for a summary of the insprction and
testing durlng construction.

Upon completion of construction, formal procedures are {ollowed
by the operating orgenleation to Inspect, check-out and run-in
the equipment under expected operating loada, +ic. before the
equlinpent Is sccepted and placed In service, 1he post-aperstion
Inspection program is desceibed In ERDA-15]2 bepinning on

page 11-102.

Revision of the docusent was not required.
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Nre. Shaldon Meyers 2

4. It could be helpful Ll the role of the proposad tanks In the
averall nuclear waste mansgament were deecribed. Thius
technulogy may be trans{erable to the sanagement of civilian
cases, I the future devalopgacnt allows womec sort of chemical
separstion. Does the Savannah Aiver Plant progras (ncorporste
some cuperimental or demonsirative tesral .

3. The old tanke do necd Lo be replaced.
6. The new dealgn 1e a significant Improvement.

7. Operation of the old tank {arm haa been exemplary ia terms
of sufviy (1€ al) the facts are knowm).

8. Mackup volume ("spare voluse,” p. 21, 3.2, 2.2) seema 1o be
wkiapy. 1t should probably be Increased to twice the maximun
single tank storage volume.

One revicwer cupressed [he sincere deuire that such teaporary (uami-
permanent) weany of storing radloactive vaste would eventually be
superseded by a more satisfaciary long-ters method.

Sincerely yours,

Adalr ¥. Hontgumery
Chalrwan
Cumaltice on Environmental Matiers

4. The SRP waste managemeat plan for high-level liquid waste (s
fully describsd ia ERDA-15)7 beginning on psge 1I-64. As
part of this plen, these new waste tanke will provide rellable,
latarla storags of the waste uatil & final declaion 1a made
for the permanent dispoaal of the waste. Appendix F ia this
docusent gives the upecific achedule for uue of the SRP waste
tanks.

The new wasls tanke were designad and are being bullt specifi-
colly for the SRP waste and waale sanagement progran aad
therefore have Limited commercial applicabllfy.

Appendixn C of this docunent discunase tha SRP demonstrastions
and Leaks currently underway or plarned for waate removal and
tank decomajsaloning which ultiastely may bs of valus for
civillan waate manigesent programa.

Revision of the document was not required.
5. Mo response neceded.
6. Mo reyponse nseded.

7. No responas needad.

8. The backup volune (aininua of one tenk per area) is comeldered
sufficlent becouss of the fleulbittcy of the opessiion. Spere
voluse In each area le equivelent to the largest voluse of
wasts stored (s any one tank. The Inter-area vasts tramafer
Linee sre avsilable for transfer of waste between the tank
farm ereas so that all available spare tanke ars availsble ta
either area ae¢ necessary. This spars volume requiresent is
covered ia ERDA-1312 on pags R1-)1.

Refer to the snswer for comment 4 for the rols of the aev
tanks In the SRP waste managesent prograas.

Revision of the document was not required.

The prograa for the long-term sanagement of waste Is under active
study snd development. Refer to DOE/EIS-002), final Environmentasl
Impact Statement, long-Term Management of Defense High-Level
Radloactive Wasutes (Research and Development Program for

Isacbilization), Ssvannah River Plant, Alken, §. C., W ber 1979,
Also see Appendix ), Long-Range Waste Hanagement Program in
ERDA-15)7.

Revision of the document was not yequired.



3.2

Du Pont Report on Corrosion Pitting

Corrosion Pitting was discovered about six months after the final
EIS was presented to the federal courts. Two 1981 reports were
written on the corrosion pitting incident, one by Du Pont, the
prime contractor responsible for the high level waste tanks, and
one by Arthur D. Little, Inc., brought in by DOE to provide a
technical check and balance to Du Pont's investigation. DMeither
report was distributed to the public until 1984, despite a 1983
court-directed search for documents on high-level waste tank
safety.
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INTRODUCTION

On September 26, 1980 during final inspection for
acceptance of Tank 40, H-Area, Project S-1618, FY '76,
approximately 50 corrosion pits were discovered on the
inner surface of the primary tank bottom. Subsequent
inspection of Tank 40 bottom revealed a large number
of additional pits. Later, all thirteen other tanks
provided on Project $-1618, Project S-1747, FY '77
F-Area and Project S-1828, FY '78 H-Area were found to
Fave inner surface bottom pitting.

3ecause of the critical nature of the tanks and the
;arge investment involved, an exhaustive prngram
was initiated to determine the cause of the pitting

corrosion, the impact of the pitting on the integrity
of each primary tank and what, if any, remedial action

should be taken. This program involved application of

new concepts for analytical modeling of pits and
stress-corrosion cracks, finite element analysis of
stresses, and supportive laboratory and field measurements
and tests. Engineering Department Design, Construction
and Engineering Service Divisions, Savannah River

Plant, Savannah River Laboratory and outside consultants
have participated in this investigation.

As an outgrowth of investigation into the pitting
problem, a thorough re-evaluation of waste tank design
and operation is underway. However, the purpose of
this report is to present analytical support for
Engineering Department's conclusion that the integrity
of these fourteen waste tanks has not been impaired

by pitting.
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II.

A.

SUMMARY

General

This report presents an analysis of the problem of
corrosive pitting of the primary tank bottoms and the
corrective measures taken. The tanks involved

are:

No. of Pits
Project Tank No. >1/32 Inch Deepest Pit(Inch)

S-1618 38 1,065 .061
H-Area 39 3,841 .097
40 3,245 .170
41 1,133 . 135
42 2,721 .079
43 449 .106
S=-1747 44 1,247 .095"
F=-Area 45 202 .079
46 799 .109
47 504 .070
S-1828 48 3 .052
H-Area 49 482 071
S0 6,211 .078
51 2,523 .081

Corrosion experts inside and outside the
Engineering Department have examined the pitting,
reviewed possible causes, conducted tests and
reported their findings and opinions.

Dry abrasive blast cleaning was used to allow
complete assessment of the extent of bottom plate
pitting. The pits were sufficiently cleaned to
remove all corrosion products and to quantitatively
assess their extent and to permit their accurate
measurement. A permanent record, DPE 3688 "Waste
Tank Pitting Inspection Reports", was made of

the depth and location of all pits deeper than

1/32 inch.

The structural integrity of the tanks with the
pits was analyzed in two ways:

1) Design and operating stresses were evaluated
against ASME Code criteria.
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II.

SUMMARY (Continued)

2) Possibility of initiation and propagation of
nitrate stress-corrosion cracks was assessed.
To make this assessment, evaluations were made
of various criteria; a stress-concentration
factor was established for use in assessment of
crack initiation; and a model was selected for
propagation of an assumed short crack at the
base of a pit. The calculated stresses were
then compared against the chosen criteria for
initiation and propagation of cracks.

Another question in this investigation was the
effectiveness of stress relieving in preventing
nitrate-cracking in those Type III tanks already
in operation. Therefore, a review was made of
waste compositions fed to Type III stress relieved
tanks to determine the value of stress relieving

in preventing cracking from residual welding stresses.

Conclusions

1. The probable cause of pitting was oxygen
concentration cells. The conditions that
fostered this corrosion were the crevices
created by the protective plywood placed on
the f£loor of the tanks and rain water from
leakage through risers and openings in the
tank tops. The crevice between the plywood
and tank bottom became saturated with moisture
for long periods of time and created oxygen
concentration cells that produced localized
attack of the steel. Several intensification
and aceleration factors may have been involved
in causing the pits:

® Biological organisms

e Amino organic phosphate ions from the fire
retardant treatment of the plywood.

e Sulfate ions in the water

2. The integrity and reliability of these fourteen
waste tanks have not been impaired by the
pitting of the primary tank bottoms:

a) These pitted tanks meet ASME Code criteria
for static stresses and low-cycle fatigue.
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II. SUMMARY {Continued)

b) The probability of initiation and propagation
of stress-corrosion cracks from existing
pits (3/16 inch deep or less) in the tank’
bottoms is virtually nil. This conclusion
resulted from application of four separate
criteria for initiation and propagation of
nitrate stress-corrosion cracks to calculated
values of maximum membrane and bending
stresses in the tank bottoms.*

3. Conclusion 2b is strengthened by the high
degree of conservatism both in the calculated
values of maximum stresses and in the criteria
used for stress-corrosion cracking.

4, The grit-blasting that was done to the tank
bottoms will provide increased resistance to
stress-corrosion cracking because: it cold-
worked (strengthened) the surface layer, it
distorted the grain structure (no discrete
grain boundries**) in the surface, and it
induced high compressive stresses in the
surface laver. .

5. The review of stress relieved Type III tanks
already in service showed that stress relieving
of these tanks combined with the control of
waste composition (as indicated by limited
waste analyses) has provided up to 7 1/2 years
of leak free service following introduction of
high heat waste. This performance contrasts
with that of the original as-welded tanks
where cracking and leaks occurred after only
four months of service.

C. Recommendations

1. All tanks should be approved for service in
operations up to 3,000,000 Btu/hr based on
the model for thermal gradients (modified
DPE 3516).

*For the purpose of this analysis, it was assumed that the
waste composition could shift to where these cracks can
occur. SRP has set up Technical Standards for control of

waste composition to prevent the occurrence of nitrate
stress-corrosion cracking.

**Nitrate stress-corrosion cracking is an intergranular
process and requires discrete grain boundaries to occur.
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II.

2,

SUMMARY (Continued)

Corollary recommendations are: a) continued
emphasis on control of waste-solution chemistry
for proper inhibition of nitrate stress-corrosion
cracking and, b) monitoring of tank-bottom
temperatures and accompanying operational
controls to minimize thermal gradients in the
tank bottoms.
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3.3

Arthur D. Little, Inc. Report on Corrosion Pitting




THE EFFECT OF CORROSION PITTING
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Prepared for

SAVANNAH RIVER OPERATIONS OFFICE
Department of Energy

Under
Contract No. DE-AC09-78SR01065

December 1981

by
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l. SUMMARY

A. PURPOSE AND SCOPE

In September 1980, corrosion pits were found on the bottom of the primary
liner of a radioactive-waste storage tank under construction at the Savannah River
Plant. Subsequent inspections of several other tanks under construction also re-
vealed the occurrence of pits.

These pits raised concerns that the tanks’ integrity could be reduced through
further corrosion pitting or stress-corrosion cracking while the tanks were in radio-
active-waste service. Each of these occurrences could result in leakage of waste
through the primary liner bottom into the secondary liner. Although the waste
would be expected to be contained if this were to occur, the planned service life of the
tank could be adversely affected. The Department of Energy therefore asked Arthur
D. Little, Inc., to assess the influence of these pits on the long-term integrity of all
14 waste storage tanks under construction at SRP. These tanks are designated as
Tanks 38 to 51.

To make this assessment, Arthur D. Little, Inc., investigated a number of
issues related to corrosion in general and to stress corrosion in particular:

1. Corrosion

Corrosion allowances
Pit reinitiation
Galvanic corrosion

2. Stress Corrosion

Effect of waste chemistry
Effect of temperature
Effect of stress levels
Effect of pit geometry
Effect of bottom flatness

We reviewed the cause of pitting; however, the focus of our effort was on the
effect of the pits on tank integrity.

Work was done in accordance with modifications AQ06, A008, and A0Q10 to
Contract DE-AC09-78SR01065. Prior to discovery of the corrosion pits we carried
out an analysis of primary liner integrity under modification A004 to this
contract.'V’
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B. APPROACH

Arthur D. Little and E.I. du Pont de Nemours & Co., Inc. (Du Pont), the
operating contractor of this plant, both acted as advisors to the Department of
Energy on assessment of the storage tanks. Rather than have the two parties give
separate advice, DOE requested that issues be discussed openly so that the oppor-
tunity would exist to resolve potential disagreements along the way. If dis-
agreements remained after these discussions, DOE would take the advice of both
organizations and make the final decisions.

A Pitting Task Force was set up with representatives from both Arthur D.
Little and Du Pont. This Task Force met about every six weeks to discuss findings in
depth. Prior to these meetings individuals from both companies met in small groups
to discuss technical issues. The objective of the small technical meetings was to
dispose of issues that could not be dealt with effectively in a large meeting.

At the request of DOE all laboratory studies were done at SRL. Arthur D.
Little and Du Pont jointly worked out the test plans and Arthur D. Little personnel
visited SRL to witness the testing. Stress analyses were performed by both
organizations.*

In addition to its own staff, Arthur D. Little drew upon the knowledge and
experience of’

Dr. John Hutchinson — Harvard University
Stress Analysis and Fracture Mechanics

Mr. Ronald Bradshaw — Independent Consultant
Numerical Stress Analysis

Dr. Robert Wei — Lehigh University
Fracture Mechanics

Dr. Robert Staehle — University of Minnesota
Corrosion and Stress Corrosion

Dr. Redvers Parkins — The University, New Castle Upon Tyne
Stress Corrosion of Mild Steel

The Arthur D. Little staff members were selected for their knowledge of and
experience with stress analysis, fracture mechanics, numerical analysis, thermal
analysis, corrosion and stress corrosion, metallurgy, chemistry and risk assessment.
All these disciplines provided major inputs to this program.

‘The Arthur D. Little, Inc., stress analysis is reported saparately (2).
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Progress reports and recommendations by Arthur D. Little and Du Pont were
presented to DOE throughout the program.*

C. FINDINGS

1. Pitting appears to have resulted from the intrusion of water in the
presence of plywood flooring. The plywood is treated with an organic
amino phosphate and water leaches phosphate from the plywood.
Phosphate, plus sulfates which may have been brought in from the air,
provided an environment to cause pitting. Although the mechanism of
pitting is not completely understood, it may involve the occurrence of
oxygen depletion cells under the plywood flooring.

2. Further corrosion pitting of the waste storage tanks prior to service
can be prevented by keeping the tank floor dry. If a long delay is
expected before placing a tank in service, a heel of inhibited solution
can be used. .

3. Significant galvanic corrosion of the cleaned liner bottom will not
occur in waste service.

4. The steel inner liner will not continue to corrosion pit in waste service
provided the pits are cleaned of corrosion product.

5. A corrosion allowance for the pitted steel is not required. The steel
liners are not likely to corrode appreciably in waste service.

6. The stress level at local imperfections and pits may cause stress
corrosion cracks to initiate if waste chemistry is not controlled.

7. In tanks that meet the out-of-flatness specification, cracks which may
initiate from pits will not propagate through the tank bottom under
normal operating conditions.

8. If repair is required to remove the corrosion pits, the procedure must -
not cause surface tension residual stresses. A repair procedure that
meets this criterion was developed by Du Pont.

9. Grit blasting to clean the tank floor results in a surface compression
stress and localized plastic (irreversible) deformation which help pre-
vent stress-corrosion cracking. These stresses were not quantitatively
considered in our evaluation of the resistance to stress-corrosion
cracking because they are not uniform over the tank bottom and
cannot be quantified accurately.

‘Ou Pont will issue ils final report separately on the tank integnty study.

Arthur Q Little Inc|




D. CONCLUSIONS

1. Based on the data available from Du Pont, and provided that proper
service conditions are maintained, the pits should not affect tank
serviceability adversely.

The important service conditions are temperature and waste
chemistry. Temperature should be kept below the boiling point of the
waste. The waste chemistry components must be maintained in the
range known to inhibit stress-corrosion cracking. These limits are now
specified but with allowance for modifications that may result from
the current testing program at the Savannah River Laboratory.

2. While the pits themselves are not likely to affect tank integrity, three
tanks do have potential problems. Tanks 43 and 50 have out-of-flat-
ness bottoms that are outside specifications and could set up stresses
severe enough to cause stress-corrosion cracking if the waste
chemistry is not controlled. Tank 40 had the largest pits and as a
precautionary measure, the large pits should be repaired to remove
undercutting (re-entrant corners).

Since Tank 43 is an evaporator feed tank, proper chemistry limits for
control of stress-corrosion cracking should occur from the restricted
operational service.

Tank 50 does not have a restricted operational service. For this reason

every effort must be made to control waste chemistry in this tank. If
this is not done, stress-corrosion cracking is possible.

Arthur D Little Inc




3.4

DOE Inspector General's Memorandum to Secretary of DOE

The corrosion pitting incident all but forgotten, a court-
directed discovery requested pertinent documents from the
Savannah River Plant on the safety of the high level waste tanks.
Nothing was mentioned about the corrosion pitting incident in the
DOE response to the court. This later became the subject of an
investigation conducted by the DOE Inspector General's office.
The IG report of the incident follows.
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INFORMATION: Report on Suppression of Iaformation on Defects ia

Waste Storage Tanks at Savannah River

The Secretary

BACXGROUND :

S

This will supplement our Advances Report cn Allaged Suppression of
Information on Defects in Waste Storage Tanks at Savannah River
wnich we submitted to you on November 13, 1983. A copy of that
report is attached for your reference. '

The purpose of our inguiry was to deternine if Two zeports
concerning corrosion pitting in radxoac*lve waste storage tanks
at Savannah River (SRQ) were withneld from Deparzmencal officials
and attorneys in coanection witdl 2 pending lawsuit anéd an
tavironmenzal Impact Statemenz (=1S) that is Deing praparad prior
to the startup of the L-Reactor at SRO.

A former amplovee at SRO has alleged that the two raports have
teen suppressad by SRO officials. ‘

DISCUSSION: )
we Zfouad that zhe Two reports ' in guestion had .zeen witihneld Izcm
Jepartmental attorneys handling the litigation ané f:zcm other
officials who were preparing the ZIS on the starctup of the
L-Reactor. In our advance z2p0r:t mnentioned apove we zaccmmenced
that the two reports iammediately ze made availabla to Depaczt-
menctal attorneys and agpropriate officials so tnat judgmencs
could te macde as to whecther such r2ports are macarial o elither
cr doth groceedings. We understand chat tlis has aow Zzeen

accomplished.

7 2ol

James R. RizThazds
Inspector General

Attacament

CcC: Assistant Secrza2tary for Defense Programs
Assistant Secretary for Policy, Safety and
Eavironment
General Counsel
Acting Manager, Savannan River Qperations Qflice




REPORT ON SUPPRESS[ON OF IMFORMATION ON DEFECTS IN WAST STORAGE
- TANKS AT SAVAMNAH RIVER

BACKGROUND:

An Environmental Impact Statement (EIS) regarding the startup of
the LsReactor at the Oepartment's Savannah River facility has
been required by Caongress and a Federal court. The EI[S is dDeing
prepared at the Savannah River Operations Office (SR0). There
is also litigation pending that involves the L-Reactor. [t is
being held in abeyance pending the completion of the EIS for a
determination as to its sufficiency.

A former employee at the SRO has alleged that reports- concarning
corrosiaon pitting in radiocactive waste starage tanks were with-
held from the court in the contaxt of discovery procaedings in
the litigatiaon. - He has Further alleged thesa reoorts were alsao
withheld from the 00E Technical [nformation Centar [TIC), and
the professional 2ngineering community as well as the ganeral
oublic.

Further, the former employee has raquasted at a recent public
hearing that the reports be refarencad in the £[S. The reports
ara the-Arthur D. Little raport of December 1982, "The gffect of
Corrosion. Pitting on the Integrity of Radioactive Waste Storage
Tanks 38 to 51 at the Savannah River Operations,” and the Z.I
duPont de Nemours Report, December 1981, "Investigaltion of Pitting
in Primary B8ottom Plates of Type [[ Waste Tanks.” .

We have conclucded that these reports had bSeen withheld ‘rom
disclosure outside of the Cepartment of &nergy and from 2!2ments
of the 0ffice of Raneral Counsel witnin the Department. e
wrote an advance report concarning this mattar to the Secraetary
of Znergy and the Office of General Counsal. We also askad
officials at Savannah River Qperations (OFffice wnat actions, i7
any, they were going to take to maka these documents availadla
to the public.

Although the Office of [nspectar General takes no position as to
whether the reports are responsive to the interrogatory or snould
be included in the Oepartment's response thereto, we were concerned
that the Department's attorneys may very well have been deprived

of the opportunitly to make the appropriate decisions witn respec:
to these matters.

DISCUSSION:

The former employee informed us that there ar2 defects in certain
nuclear waste storage tanks that are now in use at SRO and will
be used for waste from operation of the L-Reactor. He saig that
these defacts were documented in Two reports written for S30. He




has allegeé, ia essence, that by farling to release these two
reports, the Nepartment has suppressed the fact that these defects
exist. His evidence of this suporession is the reports themselves
and documents showing that the reports were not turned over by the
Depa*‘nent as part of a8 Federal court case in response to the
plaintiff's interrogataory. In addition, the former employee
presented us with documents that purportedly show that one of the
reports was on a list identifying documents responsive to the
interrogatory but was struck from the list at SRO0.

We have learned that the reports were not submitted to the court
as part of the discovery proceedings. We belfeve that the Depart-
ment's attorneys handling this litigation at headquarters were not
made aware of the existence of the reports. We have found that
one of the reports was identified on a list initially prepared by
SRO of documents responsive to the interrogatory; however, the
report was “crossed off" that list at SRO and was not identified
on the list sent by SRO to the General Counsel attorneys in
washwngeon nandling the litigation. We have bSeen told that the
former employee was ass1gned to orepare for nis dranch a3 list of
documents that were responsive to the intarrggatorias. He wrot2
this list out in long-hand and gave a copy to the dranch tag Ve
tyned. This list was typed, but one of the reports was crossed
off this typewritten list. We spoke with the branch chiaf about
this, but-he could not recall having crossed the report off the
Tist. However, he did state to us that someone may have crossed
of f this particular report because SRO had a sacond opinion from
another source which concluded that the ' pitting in the storage
tanks was not a problem.

We spoxe with the emoloyee Lo wnhnom Tthe list «as submitltad. He
said that he rac2ived the typed list from the dranch w~ith gne
renort crossad off and also & handwrittan 1list from Ihe former
ampioyee, He chose to follow che typed list from the branch,

4e understand that the litigation rafarred to above is heiang held
in abeyance sending the completion of the IS and furthar that the
time frame for projected complation of the T[S was Decemder 1,
1983 -- January 1, 1984 and it is now overdue. So far, our focus
on the EIS proceedings has been limitad., However, iI would 2appear
that the only refarenca to the reports in the E£I[S proceedings has
been introduced by the former e2mpioyee himself at a recent aublic
hearing on the mattar. Without the benefit of thesa reports,
attorneys and other appropriate officials in the Department would
be deprived of the opportunity to make informed judaments concarning
these resports.

[n order to alert Department officials that there were some repor:s
containing critical information of which they were not aware, we
submitted an advance Report on Alleged Suporession of [nformation
on Defects fn Waste Storage Tanks at Savannah River., As a result




- of 'this advance report, we understand that the Department's ~
“attorneys assigned to this litigation have been given access to
the reports. We also understand that information on tank defects
has been conveyed to appropriate Department officials who are
responsible for consideration of these matters in the E[S process.

In response to the former employees's allagation that these
reports were not conveyed to the D0E Technical Information Center,
we inquired into the matter, We found that the reports had not
been sent to the Technical Information Center., We then inquired
of officials at SRO why this was not done pursuant to D0E Qrder
1430.1, "Managing the Degartment of Znerqy's Scientific and
Technical Information,"” which statas as the policy that:

"Scientific and technical information developed during work
supported by 00E shall be reported promptly and fully to-the
Department's .Technical Information Canter (TIC) located in Qak
Ridge, Tennessee, faor - inclusion in 00E's information data base;
and, as sacurity, patent, and other 00E policy considarations
permit, to be made available to the scientific, tachnical,
and industrial communities, and to the poublic through approved
channels. Because the scientific and technical information
~program is a basic and integral part of 00g's research and
development program, research and development projects.are not-
considered completed until the scientific and technical )
.. information (unlimited, limited, and classified) is recarded,
- documented, and provided to the Technical [nformatian Centar.

The order defines scientific and technical information as:
Communicable knowledge or information (unlimited, limizad, and
classified) resulting from, or pertaining to, the conduc: of
research and develagpment efforts. This informatian reoorts an
progress or results of 00E-funded research and develgpment or
demonstration and usuyally is published as tacnnical rano0rcs,
journal articles, reprints, theses or dissertations, confarence
and symposiuym praoceedings, or translations, This may include
experimental data, theoretical data, analytical styaias, and
economic and energy use projections. This information is used
by managers, sciantists, researchers, and engineers engaged in
scientific and technological efforts, and is the basrc intallec-
tual resourca for and result of such ef ort

A SRQ official told us that only researcn and develooment (R40)
type reports had to be sent to the TIC and the contract faor this
report did not characterize this as an R&0 type report., This
official informed us that the A.0. Little report was an indepen-
dent review of the structural integrity of the tanks, He distin-
guished this from an R&D repsort. We note that the end result is

.. that the regort was not disclosed to the TIC. The cost of pitting

studies and pitting work was approximately $§2.¢ milliaon., We
inquired about disclosure under the Freedom of [nformation Act
and were told there had been no requests for the report.




;weghiié5§3Eéd{botmT;he former employee and management at SRO the
substantive question: Are the tanks safe? The former employee
declined to answer this question yes or no. He was only willing
to say that the tank safety issue should be judged by the
engineering community after the community is presented all the
information, including the allegedly suppressed reports concerning
the tanks. At a recent public hearing in connection with prepara-
tion of the EIS, the former employee requested that the two
reports be.referenced in the £[S. O0fficials at SRQO have told us
that this will be done, The former employee has also sent to us

a draft paper that he intends to publish in which he describes

the reports and the coantroversy they engendered among 00
manadgement and engineers, the Arthur D. Little consultants, and
DuPont. [t is our understanding that since our advance report

he has submitted his paper for publication and testified as an
expert witness at a trial of anti-nuclear protestors who had
trespassed at the Savannah River Plant. .

Management at SRO told us that tne tanks are safe. They contand
that another study of the issues raised in the Arthyr D, Little
regort so indicates. They also pointed out that thneyv do not
believe that the tanks are leaking at the present tine.

N Nldonds

ames R, Richards
nspector General




3.5
Atlanta Constitution Article on DOE Inspector Ceneral's

Memorandum on Suppressed Information

The corrosion pitting reports and the IG report make the headlines
in the Atlanta Constitution.




THE ATLANTA CONSTITUTION

VBB L

By John Lancaster
Staff writer

Reports questioning the sa[etj of
radioactive waste storage tanks atthe

Savannah River Plant, where plutonium is .

produced for nuclear weapons, were

deliberately kept secret by the Department

of Energy office at the plant.
The documents, warning of potential
leaks, were withheld from both an environ-
- mental group and the DOE's own environ-
mental protection divislon, according to
court records, inlernal Department of
Energy memos and letters, and interviews

with DOE officials.
. Information about the safety of the
storage facilities had been requested last

. year following a controversial progosal to

restart the mothballed “L-reactor,” which
would increase the nation's weapons-grade
plutonium output by a third. Much of the
wasle generated as a result would be
stored in the recently constructed tanks.

In December 1981, a study by the Ar-
thur D. Little consulting firm warned that
cracks could develop in three of the tanks.
It was not made public, however, until

- Jan. 10 of this year — the day after a for-
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mer DOE engineer testified in court about
its contents.

“When we found that our wasts tanks
were in fact all right and OK for ase, we
handled it just like our normal tusiness,”
said Ed Goldberg, DOE assistant manager
for operations at the facility, in an inter-
view. “Thousands of people aa the plant
were aware of this problers so there was
no attempt to hide it.”

None of the new tasks at the Savan-
nah River Planit has leaked, and there is

‘no evidence to sugpest any immediate

threat to the enviropment.

hheld reports on tank safety

DOE Inspector General James Rich-
ards, whose office has recently completed
an investigation, said this week that he
considered the withholding of the reports
“a serious matter.” .

Richards said his investigation showed

- that information about potential problems

in the tanks was deliberately kept from’
the environmental group, the Natural Re«.
sources Defense Council, when such ma:.
terial was requested in a court case last-
year. He said the report also was withheld

See SRP, Page 10-A
/
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from the DOE's own environmental officials
— both in Washington and at the Savannah
River Plant itself. :

The suppression, he said, “deprived offi-
cials in the department of critical informa-
tion.”

. The inspector general said his
investigation had not determined who was re-
sponsible. A report on the matter was
forwarded last week to Department of
Energy Secretary Donald Hodel.

The investigation began after William
Lawless, an SRP engineer, filed five internal
complaints about waste management at the
South Carolina nuclear facility shortly before
resigning last summer. Last month Lawless
made public his allegations when he testified
as a witness at the trial of 50 anti-nuclear
protesters arrested in an October demonstra-
tion outside the facility.

" The Savannah River Plant is a heavily
guarded 300-square mile facility along the
north bank of the Savannah River in Aiken
Caunty, S.C., run by Du Pont under a govern-
ment contract. It was built by the federal
government 34 years ago.

Since then, nearly 30 million gallons of
h-level radicactive waste has accumulated

in two 10-acre tank farms, where 51 massive

vessels of steel and reinforced concrete are
buried. The thick brown liquid is piped into
the tanks at scalding temperatures and will
remain dangerously radioactive for 300 years.
The DOE plans to solidify the waste into
glasslike logs in a factory scheduled for com-
pletion by the end of the decade.

The tanks are buried within a few feet of
the water table, and a critical consideration
in their design was the risk of waste leaking

Tuscolesss Aquik

ground waker has 51 storoge tonks and
wppies drinking woter) holds 30 million gollons of
high level radicactive weaste

Tank Farm

into the soil. Several hundred feet below the
water table is the Tuscaloosa aquifer, which

-supplies drinking water to parts of Georgia.

Nine tanks have leaked over the years. In all
but one case the waste was contained by an
outer lining. In 1960, according to a DOE re-
port, “a few tens of gallons” seeped into the
soil around one tank. The report maintains
the radioactivity has not spread more than a
few feet since then.

The latest 14 tanks, built between 1976
and 1978 at a cost of $158 million and de-
sigoed to hold 1.3 million gallons each, are
supposed to be leakproof for at least 40 years.

In September 1930, an engineer making a
routine inspection lifted a sheet of plywood
and discovered ion pits in the bottom of
one tank. Checks of the other new tanks re-
vealed varying degrees of the same problem.

KATHY INSKEEP/Statt

Five months earlier, an environmenta
impact statement prepared by the DOE o
the waste tanks had warned, “Pitting ma
cause very rapid penetration of the struc
ture.” The statement also reported that “pit;
ting . . . has not appeared to be a problem i
the waste tanks themselves.”

The department hired Arthur D. Littl
Inc., one of the nation’s largest comsultin
firms, to conduct a study of the corrosio
The firm's report, completéd in Dec. 1981 a
a cost of $426,000, concluded that the co
sion pits posed a risk of leakage in sever
cases.

Du Pont, responsible for building
tanks, carried out its own study. Compan
engineers decided the integrity of the ta
was not jeopardized in any way. The DO
agreed with Du Pont’s assessment, and i




March 1982 the tanks were approved for
“unrestricted radioactive waste service with
no remedial ir.” .

Although the department was apparently
satisfied that the tanks were in no danger of
leaking, some DOE engineers felt that Du
Pont deserved a stern warning in the after-
math of the affair, which cost the government
a total of $3.3 million. Barbara M. Dodge, an
engineer who served as a technical liaison be-
tween the DOE, Du Pont and Arthur D. Little,
drafted a2 harshly worded letter to Du Pont
headquarters in Wilmington, Del. Her superi-
ors considered the criticism too strong, and a
toned-down version was eventually sent.

Documents addressing waste manage-
ment at the Savannah River Plant are usually
released to the public through the DOE read-
ing room in Aiken. In May 1981, Lawless sent
a memo to his superiors suggesting they in-
form the public about the corrosion by filing
a letter there describing the problem. The
memo also suggested that reports on the
corrosion be released to a DOE clearinghouse
for technical documents in Oak Ridge, Tenn.,
called the Technical Information Center. His
superiors declined both requests in a written
response. The reports were not placed in the
reading room until Jan. 10 of this year, the
day after Lawless' testimony.

- Last February, US. District Court in
Washington, D.C., directed the DOE manage-
ment at the Savannah River Plant to respond
to a series of questions filed by an environ-
mental group, the Natural Resources Defense
Council, in coanection with a lawsuit to pre-
vent the restart of the L-reactor without an
environmental impact study, which has since
been ordered by Congress. The court specifi-
cally asked the DOE to provide a list of

documents containing any  information “re-
garding the safety” of the high-level waste
tanks.

The question about tank safety was first
routed to the waste management office at the
plant, which chose to include the consulting
firm’s report in its reply. But before the re-
sponse was sent from SRP to the DOE's legal
branch in Washington, which was responsible
for supplying it to the court, the reference to
the report — “The Effect of Corrusion Pitting
on the Integrity of Radioactive Waste Storage
Tanks 38 to 51" — was deleted.

Inspector General Richards said that the
abbreviated list was also supplied to DOE
environmental officials looking at the effects
of restarting the L-reactor.

“We were never under the impression
there was any immediate danger,” said Rich-
ards. “But there was written information that
tanks built in the recent past were not what
they should be. That is an important factor
for anyone concermed with taking eaviron-
mental aspects into account.”

Richards said his investigation ecstab- .
lished that “someone on a middle level did
cross it off the list.” But he added, “We did
n&tﬁndasmokinggunastowhomedit
off.”

Goldberg said there was no attempt at
deception, and that the DOE's Washington
headquarters was informed of the decison not
to release the information. :

According to Goldberg, the decision that
the documents were not “pertinent” was
made in the DOE operations office at the
plant. Goldberg indicated that he feit the
deletion was improper. “I don’t know who
knocked it off the list,” he said. “If | had seen
it on the list | would not have knocked it off."
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Section 3: Questions for Discussion




Section 3: Questions for Discussion

What is a cover-up? Why are cover-ups socially disruptive?
Should cover-ups be allowed to take place in our society?
List five advantages to cover-ups and then five
disadvantages? What conclusions can be reached on
cover-ups?

Are scientists and engineers the best judges in a society of
the social implications and applications of technology?
Should any segment of society be allowed to determine what
is best for the whole of that society? 1Is it important for
non-technical individuals to understand the impact of
technology in their society? 1Is it important for scientists
and engineers to be educated in the humanities? Which is
more important?

Does a federal agency have an obligation to obey the law?
Why is it difficult, within large organizations, to see
that those organizations obey the law? Why don't more
insiders speak out when a large organizations, such as a
federal agency or corporation, breaks the law?

Can you summarize the most important ideas presented in this
section? What conclusions can you draw?

Should the DOE have informed the federal court and the
public about the corrosion pitting in the Savannah River
Plant high-level waste tanks?

Are scientists responsible to the public for the interaction
of public welfare with their science? Should scientists

consider the social consequences of their science?

What is a whistleblower? Are whistleblowers loyal
individuals? What is their benefit to society? Should
whistleblowers be protected and, if so, to what extent?

What is the benefit of having an inspector general
organization within a federal agency? 1Is there a better way
to review the problems within an organization? Explain.
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Appendix A: Acronyms

Government Agencies

DOE Department of Energy

DOT - Department of Transportation

EPA - Environmental Protection Agency

GAOC - General Accounting Cffice

NRC - Nuclear Regulatory Commission

USGS - U.S. Geological Survey

NOAA - National Oceanic and Atmospheric Administration

Radioactive Wastes

~ HLW - High Level Waste (about 30 to 280 Ci/gal)
LLW - Low Level Waste (solids or liquids)

Mixed - Radioactive and Hazardous Chemicals

SF - Spent Fuel (Reactor)

TRU - Transuranic (usually plutonium)

Facilities

Hanford - Richland, WA

INEL - Idaho National Engineering Lab, ID
LANL - Los Alamos MNational Lab, NM

ORNL - Qak Ridge National Lab, TN

SRP - Savannah River Plant, SC

WIPP - Waste Isolation Pilot Plant, NM
RFP - Rocky Flats Plant, CO

Regulations or Orders
AEC 0511 - Manual chapter for Defense Radioactive Waste
Management, 1973

DOE 5820.2 - Order Replacing AEC 0511, 1984
NRC 10 CFR Part 61 - Regulation for Commercial LLW

Units/Other

A-Area - Administration

cu m - Cubic Meters

EIS - Environmental Impact Statement
M-Area - Manufacturing

mg/L - milligrams/liter

nCi/g - nanocuries/gram

pCi/L - picocuries/liter
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Glossary of Terms and Abbreviations

activity - Radioactivity or radioactive materials. A measure of
the rate at which a material is emitting radiations; usually
given in terms of the number of nuclear disintegrations
occurring in a given quantity of material over a unit of
time. The standard unit of activity is the curie (Ci).

AEC - Atomic Energy Commission (discontinued with formation of
ERDA and NRC on January 19, 1975).

alpha particle () - A positively charged particle emitted by
certain radioactive materials. It is made up of two
neutrons and two protons; hence it is identical with the
nucleus of a helium atom,

critical - The condition in which a material is undergoing
nuclear fission at a self-sustaining rate.

curie - The basic unit used to describe the intensity of
radioactivity in a sample of material. One curie (Ci)
equals 37 billion disintegrations per second.

decay - The spontaneous radioactive transformation of one nuclide
into a different nuclide or into a different energy state of
the same nuclide. Every decay process has a definite half-
life.

decontamination - The selective removal of radioactive material
from the surface or from within another material.

depleted uranium - Uranium having a smaller percentage of
uranium-235 than the 0.7% found in natural uranium.

dose - The energy imparted to matter by ionizing radiation per
unit mass of irradiated material at a specific location.
The unit of absorbed dose is the rad.

enriched uranium - Uranium in which the percentage of the
fissionable isotope uranium-235 has been increased above the
0.7% contained in natural uranium.

fallout - Radioactive materials in the atmosphere and deposited
on the earth's surface following the detonation of nuclear
weapons.

fertile material - A material, for example, uranium-238, not
itself a readily fissionable material, which can be
converted into a fissionable material by irradiation in a
reactor, e. g., plutonium-239,.




Glossary of Terms and Abbreviations

fission - The splitting of a heavy nucleus into two roughly equal
parts (which are nuclei of lighter elements), accompanied by
the release of a relatively large amount of energy and
frequently one or more neutrons.

fission products - Nuclei formed by the fission of heavy
elements. Many are radiocactive. Examples: strontium-90,
cesium-137.

fissionable material - Any material readily fissioned by
neutrons. Examples: uranium-235 and plutonium=-239.

food chain - A linear sequence of successive utilizations of
nutrient energy by a series of plant and animal species.
Radioactive or hazardous chemicals can be passed through the
food chain.

fuel assembly - An assembly of fuel elements.

fuel element - A tube, rod, or other form into which fissionable
material is fabricated for use in a reactor.

gamma rays (k) - High-energy, short-wavelength electromagnetic
radiation emitted by a nucleus. Gamma radiation usually
accompanies alpha and beta emissions and always accompanies
fission.

GAO - General Accounting Office (under the Comptroller General of
the United States).

glove box - A sealed box in which workers, using gloves attached
to and passing through openings in the box, can handle
certain radioactive materials safely.

ground water - Water in the zone of saturation beneath the land
surface.

grout - Mortar or plaster that does not contain gravel or other
reinforcing aggregate.

half-life, radiological - The time in which half the atoms in a
radioactive substance disintegrate.

half-life, biological - The time required for a living organism
to eliminate, by natural processes, half the amount of a
substance that has entered it.

health physics - The profession which deals with the protection
of humans and their environment from unwarranted exposure to
ionizing radiation.




Glossary of Terms and Abbreviations

heavy water - Deuterium oxide, D,0. Water in which normal
hydrogen atoms have been replaced with deuterium atoms. D50
has a low neutron absorption cross section; hence, it is
used as a moderator in some nuclear reactors. In SRP
reactors, it is used as the moderator and primary coolant.

high-level waste (HLW) - (a) high-~level liquid waste, or (b) the
products from solidification of high-level liquid waste, or
(c) irradiated fuel elements if discarded without
processing. HLW is generated by the reprocessing of either
commercial spent fuel or defense production reactor fuel.
It is the aqueous waste from the first-cycle extraction
system (or equivalent high-activity waste from other
processes) in a facility for processing irradiated reactor
fuels. High-level waste may also be in the form of sludge,
calcine, or other products generated in treating liquid HLW.
This waste releases considerable decay enerqy and requires
heavy shielding to control penetrating radiation as well as
provisions for dissipation of the decay heat.

low—-level waste (LLW) — Radiocactive waste not classified as mill
tailings, HLW, TRU waste, spent fuel, or by-product material
as defined in Public Law 96-573. It is contaminated
material that generally contains low, but potentially
hazardous, amounts of radionuclides. The radiation level
from this waste may sometimes be high enough to require
shielding for handling and transport ("remote handled").

The NRC has recently defined four disposal categories of LLW
that require differing degrees of confinement and/or
monitoring.

milli - Prefix indicating one thousandth (1 milli = 1/1000 of a
rem or 1077 rem).

millirem - One thousandth of a rem.

moderator - A material, such as heavy water, used in a reactor to
slow down high-velocity neutrons. In SRP reactors, heavy
water is used as moderator and primary coolant.

MPC - Maximum permissible concentration. The average
concentration of a radionuclide or chemical in air or water
to which a worker or a member of the general population may
be continuously exposed without exceeding an established
standard.

natural (normal) uranium - Uranium as found in nature. It is a
mixture of the fertile uranium-238 isotope (99.3%), the
fissionable uranium-235 isotope (0.7%), and a minute
percentage of uranium-234,

NRC - Nuclear Regulatory Commission (includes the requlatory
branch of the former AEC).
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nuclide - Any atomic nucleus specified by its atomic weight,
atomic number, and energy state. A radionuclide is a
radioactive nuclide.

plutonium - A radioactive element with atomic number 94. 1Its
most important isotope is fissionable plutonium-239,
produced by neutron irradiation of uranium-238. Another
important isotope is plutonium-238, used in the space
program as a heat source.

production reactor - A nuclear reactor designed primarily for
large-scale production of plutonium, tritium, and other
radionuclides by neutron irradiation.

Purex - A solvent extraction process in which uranium and
plutonium are selectively separated from each other and from
fission products by extraction from nitric acid solutlons
with tributylphosphate in a hydrocarbon diluent.

rad - Radiation absorbed dose. The basic unit of absorbed dose
of ionizing radiation. One rad is equal to the absorption
of 100 ergs of radiation energy per gram of matter.

radioactivity - The spontaneous decay or disintegration of
unstable atomic nuclei, accompanied by the emission of
radiation.

radionuclide - An unstable nuclide of an element that decays or
disintegrates spontaneously, emitting radiation.

reactor - A device by means of which a fission chain reaction can
be initiated, maintained, and controlled.

release guide - A control number which regulates the
concentration or amount of a radicactive material or toxic
chemical released to the environment.

rem — A quantity used in radiation protection to express the
effective dose equivalent for all forms of ionizing
radiation. It is the product of the absorbed dose in rads
and factors related to relative biological effectiveness.

roentgen - A unit of exposure dose of ionizing radiation. It is
that amount of gamma or x-rays required to produce ions
carrying 1 electrostatic unit of electrical charge in 1
cubic centimeter of dry air under standard conditions.

-
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seepage basin - An excavation in the ground to receive aqueous
streams containing chemical and radioactive wastes. The
water evaporates and seeps from the basin through the soil
column to the ground water and ultimately to the streams
that drain the plant site. Insoluble materials settle out
on the floor of the basin, Soluble radiocactive materials
move with the water or are removed by ion exchange with the
soil. Seepage basins are surrounded by earthen dikes to
prevent the entrance of surface water, and levels are
controlled to prevent overflow from the basin system.

separations - Chemical processes used to separate nuclear
products from byproducts and from each other.

settling basin - An excavation in the ground similar to a seepacge
basin, Normally a settling basin overflows to a natural
basin. In the settling basin, most of the solids settle
out.

solvent extraction - A process in which materials are selectively
removed from an aqueous solution by contact with an
immiscible organic solvent. '

spent fuel - Irradiated fuel discharged from a commercial reactor
or special fuels from test or research reactors. The
commercial fuel assemblies at DOE sites are now stored in
pools at the reactor sites and other locations, and those
special fuels which are not routinely reprocessed are stored
at the Savannah River Plant (SRP) and the Idaho Chemical
Processing Plant (ICPP).

tank farm - An installation of interconnected underground tanks
at SRP for the storage of radioactive high-level liguid
wastes.

target element - A tube, rod, or other form into which fertile or
other materials are fabricated for irradiation in a reactor.
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transuranic waste (TRU waste) - So0lid radioactive waste
containing primarily alpha emitters. TRU waste is defined
as contaminated waste that, without regard to source or
form, at the end of institutional control periods is
contaminated with alpha-emitting radionuclides of atomic
number greater than 92 and half-lives greater than 20 years
in concentrations greater than 100 nanocuries per gram
(nCi/g), or _has smearable alpha contamination greater than
4000 dpm/cm2 averaged over the accessible surface. This
definition supercedes the previous one, which specified a
concentration limit of 10 nCi/g. EPA draft criteria (which
are the basis for NRC requlations and commercial activities)
also define TRU waste as waste containing greater than 100
nanocuries per dgram of transuranic elements. Transuranic
waste results primarily from fuel reprocessing and from the
fabrication of plutonium weapons and plutonium-bearing
reactor fuel. Generally, little or no shielding is required
("contact handled"), but energetic gamma and neutron
emissions from certain TRU nuclides and fission-product
contaminants may require shielding or remote handling
("remote handled").

transuranium elements - Elements above uranium in the periodic
table, that is, with an atomic number greater than 92, 2al1l
13 known transuranium elements are radioactive and are
produced artificially. Examples: neptunium, plutonium,
curium, californium.

trench - A long and narrow excavation in the ground for solid
waste. Unless qualifying descriptions are given, a trench
is unlined, and its walls are unsupported. After the solid
wastes are placed in position, the trench is filled to grade
level with some of the removed soil.

tritium - A radioactive isotope of hydrogen with two neutrons and
one proton in the nucleus. It is_heavier than deuterium
(heavy hydrogen). Tritium (T or 3H) is used in industrial
thickness gages, as a lable in tracer experiments, in
controlled nuclear fusion experiments, and in thermonuclear
weapons. It is produced primarily by neutron irradiation of
lithium-6.
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uranium - A naturally radiocactive element with the atomic number
92 and an atomic weight of approximately 238. The two
principal naturally occurring isotopes are the fissionable
uranium-235 (0.7% of natural uranium) and the fertile
uranium-238 (99.3% of natural uranium).

uranium mill tailings - The earthen residues that remain after
the extraction of uranium from ores. Tailings are generated
in very large volumes and contain very low concentrations of
naturally occurring gadioactive materials. 3he isotopes of
major concern are 2 Ra and its daughter, 22 Rn.

waste, radicactive - Equipment and materials (from nuclear
operations) that are radiocactive or have radioactive
contamination and for which there is no recognized use or
for which recovery is impractical.




Glossary of Terms and Abbreviations

Table of Radionuclides

Nuclides with Half-Lives Greater Than One XYear

Element Nuclide Radiation Emitted Malt‘-li,feyn-c Specific Activity, Ci/g
Ruthenium  '®Spu B,y 1.01 3.3 = 10°
Cesium tises 8.y 2.06 1.3 % 10°
Promethium '“7py 8 2.62 930
Californium 33%2Cf a,n 2.63 540
Ant imony lisg, 8,y 2.73 1.1 x 10’
Cobalt 0o 8,y 5.27 1.1 =10’
Krypton $3xr 8,y 10.73 390
Tritium Y 8 12.33 9.7 x 10’
Plutonium Inipy 8 15 99
Curium 1vocy a 17.9 82
Curimm IMicn a 28 s3
Strontium gy 8 29 140
Cesium 1 7¢s 8,y 30.1 87
Plutonium 13ty a 87.8 17
Americium i lam a 433 3.4
Carbon tac 8 5.71 x 10° 4.4
Plutonium i80p, a 6.5 10? 0.2
Plutonium 13%p, e 2.34 x 0" 0.062
Uranium 2y a 1.58 = 10° 9.8 x 107}
Neptunium L a 2.14 x |0o* 7.1 = 10-"
lodine 129 8,v 1.59 =< 107 1.8 « 10"
Uranium LRELIY a 2.33 x 107 6.5 = 10-°
Uranium 113y a 7.04 = ID® 2.2 =« (o-¢
Uranium 138y a 4.47 = 10° 3.4 x 10-’
Uranium Nat | a .47 = 10° 7.0 1077
Thorium 333t a 1.4 10t 1.1 x 107’
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A LIBRARY RESEARCH GUIDE: Social and Legislative Responses to
Nuclear Waste Disposal

This study guide is intended to lead you to sources which will assist you in writing a background study on
your topic. When the background study is completed, you will be ready to write a paper dealing with a
specific issue. As you begin, keep your subject general, but be alert to issues in the field. As you read
for background information, keep these questions in mind: What seem to be the most important questions the
people who write about this subject are asking? On what points do the scholars disagree? What issues seem to
be unresolved? By following the procedure below you will be able to gather information for your background
study.

I. FINDING BACKGROUND MATERIAL
As you read background material, look for the history of your topic, relationships between your topic
and other topics, issues within the topic, authorities in the field, and special terminology and
definitions.

A. Finding Related Terms for Your Topic Related Subjects

Go to the Library of Congress Subject
Heading list and look up "Radioactive
Waste Disposal." List related subject
headings you could use in researching
this topic. (Note, for instance,
"Radiocactive Waste Disposal--Law and
Legislation." Add to this list whenever
you see alternate subject headings in

a new reference source.)

B. Searching General Encyclopedias Authorities in the Field

You can use any general encyclopedia

to get background information. But if

it is available, choose the World Book
Encylopedia and look up "Nuclear Energy"
in the index. Note the Reading and Study
Guide in the index, including the bibli-
ography. Read the entire article in the Bibliographic References from General Encyclopedias
"N" volume. Examine any other articles
which might be of interest to you. These
articles supply background information,
names of authorities, (the author of the
encylopedia articles and articles cited

in the bibliographic references), and
bibliographies. List bibliographic refer-
ences you wish to consult.




C. Using Specialized Reference Books on Your Sub ject

You can find specialized reference materials covering your topic by browsing call numbers related to
your subject in the general card catalog or the reference catalog, if available.

1. Go to the card catalog and look under the subject headings you listed in "I.A."
. Notice the call numbers of books under these topies.

Look through the cards and get an idea of the kinds of materials that are available.

&= W N

. Go to the reference collection and browse the call numbers noted above. You will see reference
books for your topic. Examine all books that may be relevant to your research. Notice
particularly the McGraw-Hill Encyclopedia of Science and Technology. Check the index and the
yearly supplements, under "Radioactive Waste Management." If this book is in use, consult the
librarian at the desk to help you find other books which might be useful.

CONSULT THE TITLE IN #4 & OTHER REFERENCE Titles From Bibliographies (From I B and I C)
BOOKS YOU HAVE LOCATED

Read for more detailed background
information and to learn of more issues
in the field., Also list titles and full
bibliographic information from any of the
bibliographies you consult.

Reference Books Consulted for Background

Possible Issue Questions




II. FORMING AN ISSUE QUESTION

Your reading so far should give you a background of the history of your topic, the relationship of your
topic to other topics, possible issues for research, terms, definitions, and authorities. From your
reading, select any area you might be interested in researching and formulate an "issue question."

A SAMPLE ISSUE QUESTIONS: Your Issue Question
"Nuclear power: do the advantages
outweigh the disadvantages?" "Should
states be able to regulate nuclear
waste disposal within their boundaries?
"Should military nuclear waste be sub-
ject to the same regulations as commer-
cial nuclear waste?" "Are there gender
differences in people's attitudes to-
ward nuclear power?

ITI. DOING THE RESEARCH

Now that you have gathered backgound
information and formulated a tenta-
tive research question, you are ready
to do research on your issue. Be open
to the possibility that you may modify
your issue as you proceed.

A. Using Periodical Indexes Subject Headings

Locate the indexes most appropriate
for specific research on your sub-
ject by going to the periodical
indexes. The most general periodical
index is Reader's Guide (check "Radio-
active Waste Disposal." More special-
ized indexes include General Science Articles To Be Used
Index ("Radioactive Waste Disposal"),
Applied Science and Technology Index
("Radioactive Waste Disposal") and
Science Citation Index. ("Nuclear-
waste" in the Permiterm Subject Index.
Ask the library to show you how to use
this index.) For articles on the po-
litical, and legal aspects of nuclear
waste disposal, consult PALS (Public




Affairs Information Service. Beginning
with the most current and working back-
ground in time, examine several volumes
to see the kinds of information you
might locate. List the relevant subject
headings (compare them with the list in
I.A.). List three to five sample arti-
cles you will want to use to write a
research paper on your issue. Include
complete bibliographic information for
each article.

Using the Card Catalog

With your specific issue in mind 1look
up the subject headings you located in
the Library of Congress Subject Headings

Books To Be Used

list. (See Step I. A.) Find books

which seem to be directly related to

your issue. List the complete biblio-
graphic information and call number for
at least two books you will want to use
in writing a research paper on your issue.

Using Bibliographies

In previous steps you consulted biblio-
graphies related to your topic. It is
particularly helpful to pay attention
to bibliographies which are closely
related to the actual subject you wish
to write on since these can expand your
research. If you have trouble finding
books or articles on your subject you
may wish to consult the Bibliographic
Index.

Additional Bibliographies




Iv.

WRITING THE BACKGROUND STUDY

Now that you have completed this study guide you are ready to write the background study. Complete the
following steps:

A. Sketch briefly the history and nature of your subject.
B. State the "Issue Question" you have chosen to research.

C. Indicate related subjects. These you will have discovered from your broad general reading. You
will have used, first, the general and then more specific sources to get the needed background for
your issue. These related subjects may suggest additional areas for productive research on your
issue.

D. Mention some authorities in the field on your research. You should find some in the articles in the
encyclopedias; others you will discover as you do more specific research.

E. Include a bibliography of the sources you used to obtain your background information. You should
include in this bibliography a list of reference books used: general encyclopedias, specific
encyclopedias, bibliographies, dictionaries, indexes etc.

F. Include a bibliography listing thé articles and books you located by using periodical indexes and
the card catalog. The sources you list should be directly related to your issue. You will use
these sources as you write your final pro/con paper.

G. Document (footnote) the background study as needed.
H. Additional considerations
1. The background study looks best when typed.
2. Your background study could be rejected it if does not meet the above-mentioned criteria.
WRITING THE PAPER
Now that you have an understanding of the background of your subject and have located books and

periodical articles on your specific issue, you are ready to write your paper. Use the material you
have located through your background study as source material in writing your final paper.



APPENDIX 6: Module Field-testing Report

"Interfacing Mathematics and Technology with Design and
Architecture,” prepared at Morris Brown and field-tested at Clark
and Spelman (Spring 1986). Report by Dr. Lee A. Ransaw, Project
Director and Chairman, Fine Arts, Morris Brown.

28
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""INTERFACING MATHEMATICS AND TECINOLOGY WITH DESIGN AND ARCHITECTURE'"

A RETLA MODULE

Field Tested at Clark College and Spelman College

Prepared by

Dr. Lee A. Ransaw, Project Director
Chairman, Fine Arts Department
Morris Brown College
Atlanta, Ga.

Submitted to

Dr. A. D. Van Nostrand, RETLA Co-Principal Investigator
Georgia Institute of Technology
Atlanta, Georgia 30332

May 15, 1986

Dr. Calvert H. Smith,
President of

Morris Brown College

Atlanta, Georgia 30314
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Final Report

Statement of the Goal

The goal of these special workshops were to field test the module "Inter-
facing Mathematics and Tectnology with Design and Architecture'' on two college
campuses other than at Morris Brown College, and to determine how adaptable the
module was to a new environmental setting. This module was field tested at
Clark College on March 13,18,20,25,27 and April 3rd. The module was field tested
at Spelman College on March 15,18,22, and 24.

The staff included Mr. Christopher Hickey, Assistant Professor of Art at
Clark College, Ms. Akua McDaniel, Assistant Professor of Art at Spelman College,
Mr. Abiola Lawal, Assistant Professor of Mathematics at Morris Brown College,

Dr. Lee A. Ransaw, Project Director from Morris Brown College and Dr. Lee Pavne,
Consultant from the Georgia Institute of Technology. .

The module presented problem solving tasks that focused on the Arch.
Completion of a specific set of tasks requred the i_nte':gration of lmowledge
derived from mathematics, technology and art. The four phases of the module
included units on art history, mathematics 2-Dimensional design and finally
a 3-Dimensional construction of an arch. Spelman College had 10 students to
participate in the first three phases of module testing. These students,

2 male and 8 female)were enrolled in the art history class. Clark College
had a variation of from 6-8 students to participate in all four phases of
module testing. These students, enrolled in a Design class, included two
engineering majors and four fine arts majors. There were six females and two
males. It should be noted that Spelman chose not only to use two regular
sessions for the workshop on Monday and Wednesday,' but to come to two special
Saturday morning sessions on March 15 and 21 from 9-12PM.

Overview of the Workshop

Dr. Ransaw introduced the staff and passed out student handbooks to both

groups and followed with an overview of the activities. Dr. Payne started

A}
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the first session at both workshops with a slide lecture on the "Golden Triangle,"
how it was thought to be used by the Greeks in building Greek temples and the
Parthenon, as well as how the''Golden Triangle'' is presently used in product
design and in Industry. The Art Instructors at Clark College and Spelman used

the next two sessions to expand on the role of architecture in art history. The
primary objective of these lectures were to demonstrate to the students knowledge
of technical problems in mathematics that architects experienced not only during
the Gothic and Renaissance Period, but in contemporary times.

Mr. Abiola Lawal followed with a 20 minute pre-test on problem solving and
then with a 1% hour session on how to calculate using engimmeering calculators.
A comprehensive Session #5 followed *with.the Math Instructor teaching the formula
for strain, elasticity and scale. The classes discussed the yeild point and the
British unit of Stress. Sessions #6 and 7 inwolved the introduction to graphical
representations of an object, Graphs ) 2-Dimensional plans and introduction to three-
Dimensional shape and size by inthrographic and pictorial projections. The
learning objectives were to develop a structural vocabulary in mathematics and to
understand the technological process as it relates to art and mathematics , Students
spent several sessions in mathematics review -.to reestablish their contact with the
geometry and algebra needed to construct an arch. This included things like
being able to compute the area of a circle to the ability to construct angles at
30,45, and 60 degrees without the aid of a protractor.

The students at both workshops were then given the task of designing a
structure incorporating the arch. They began making loose sketches of various
ideas and then, after selecting the most promising direction, the Math and Art
Instructors assisted the students in creating finished drawings to scale that
would serve as a blue print for the actural building of the model structures.

At this point Spelman College was unable to complete the last phase of the module,
the acutual building of the arch. The Instructor has allocated six sessions

to the project and was committed to return to the regular Art History curriculum.
Students indicated that at a later date they would like to complete the construction
phase’-, of the project. The Clark College Design class however, was able to transfer
the two-dimensional concepts into the 3-Dimensional model with different. levels

of success.
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Project Analysis

The total number of participants in the two workshops were 18. The
Spelman group included 8 females and two males while the Clark group in-
cluded 6 females and two males. All participants were art majors, however
Clark's group included two engineering students. The two engineering students
did significantly better on all phases of the problem solving tasks than the
Art History or Design students.

Adaptability of Module to New Setting

This module seemed adaptable to both colleges. However, both campuses
presented different physical problems trying to set up the workshops. At Spelman
College, the chair arrangement of the classroom was for history lectures,
hence, we had only desk tops to work on. After completing the Art History and
mathematics lectures and discussions, we moved to the Art library which had
twa large tables to work on. However, the work space was still very tight
considering the number of participants that had to crowd around the tables.
There was no display board or chalk board in the library for demonstration.

At Clark College the Print room (Graphic Arts) was very bright through natural
lighting, and we had to make special efforts to darken the room for the slide
lectures. However, the drawing and construction facilities were wvery good.

Both groups were able to move through the different phases of the module with
varying amounts of success., The Art History majors at Spelman, probably due to
their historical background, directed more challenging questions to Dr. Payne
than the Clark College students. There seemed to be more of a fasination by
Spelman students on the lecture on '"The Golden Section’ and its psychological
limitations (related to vision) rather than mathematical logic.

Feasibility of Math in Art Course

A pre- test and an post-test were given in both workshops in mathematics.

A sumary of the results 1is as follows:
|
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Clark College

ANALYSIS OF PRE-TEST

Scores
X K &-B)?
60 =5.5 30.25
52 ~13.5 182.25
71 5.5 30.25
93 27.5 756.25
48 -17.5 306.25
69 3.5 12.25
€ X=393 0 1317.50
a. Themean X = -,.,3
= 393 =65.5
8
={ X = 65.5
2(x_52 - 1317.50 - 263.5
b. Variance = 52 = n-1L 5

¢. The standard deviation s =\l s2 =\| 203.5 = 16.23

d. Range=UL -1L .=93-48 =4g
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Spelman College

Analysis of Pre-Test

Scores
X X-X XX
72 -2.12 4.49
69 -0.88 . 0.77
80 10.12 102.41
, 94 24,12 581.77
49 -20.88 435.97
77 7.12 50.69
‘ 92 22.12 489.29
71 1.12 1.25

0 1666.64

n = total # of students = 8

€ x 559
@ themean = —— = —— = 69.38
= |% 69.88 |
2
. 2. _Ee®" jee6.64 = 238.09
(b) Variance s =T = vi
= | s?=238.9
(c) The Standard Deviation s =\‘s2 ={238.09 = 15.43
+]s = 15.43
(d Range =UL -LL = (9 - 49) . =45

v e 2oy R e R T i N feme v e = e S n e - e e [T -
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TWO-DIMENSIONAL DESIGN; M Name

1. Identify the variable in the following problems
3(Y-1) -2(y+2} =0 38 +7 =24 -5

. 2.Label the illustration

3. 0n a separate sheet construct angles With only a ruler
and compass)of 90 and 120 degrees

4. what is the difference between a circle end a sphere?

5. What following group was credited with the development
of the arch as an architectural structure
A. Greeks
B. Egyptians
C. Romans
D. indlans

6. A structure supporting 1t's own weight 1s defined as
A. Dead Load
B. Live Load
C. Dynamic Load
D. Thermal Load

7. An unexnpected rorce such as wind or falling objects on
a structure is called
A. Dead Load
B. Live Load
C. Dynamic Load
D. Thermal Load
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Findings

Comparing the Standard Deviation score of 16.23 at Clark College
and the 15.43 score at Spelman, we can see that Spelman students were
more mathematically inclined than the Clark College students. However,
due to the limited time with Spelman students, we could not actually
conclude that they are better in practical projects than the Clark College
students. )

The 2-Dimensional drawings produced by Clark students were superior

in quality and in greater detail than the drawings produced st Spelmam.

Again, this may have been due to the urgency by the Instructors at Spelman
to complete this phase of the project within the limited time. However,
the technical abilities of the students from the Design classes at Clark
were evident in all stages of planning and use of the technical drafting
tools. :

In all of the math:. and design activities at Clark College, the Art
Instructor also functioned as a student. Mr. Hickey concluded that '"Without
becoming actively inwolved I would not have had a clear perception of
what students were facing; being involved also helped in my ability to
work with students on various levels of the project. In looking at the
Instructor's Manual, I was reluctant to believe that the mathematics
portion of the module could be handled in the small amount of time allocated,
but in fact, Mr. Lawal was excellent in presenting the material in a
clear and concise manner within the time limditations."

All of the Clark students, given the task of designing a structure
incorporating the arch, made loose sketches of various ideas, and then
after selecting the most promising direction, Mr. Lawal assisted the
participants in creating finished