UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C. 20665

POCKETE D USNRC

November 6, 1991 REGULATOR r PUBRLICATIONS BR
MEMORANDUM FOR:  Mel Silberberg, Chief 91 NV 12 P24
Waste Management Branch— 7
Division of Rqul;t6ry Resear, ) Mmike LEA T
) ottt [leman
FROM: Carlton Kammerér, Directo 3 Lot :
State Progrv(;m// s prb el
Office of Govermimental and Public Affairs Hae daasial
o T
SUBJECT: DRAFT FEDERAL REGISTER NOTICE OF DENIAL e
OF WASHINGTON AND OREGON PETITION (PRM-60-4) DAV
=181

State Programs has reviewed the subject draft notice and offers the following
comments, The States of Washington and Oregon snould be notified of the
denial prior to publication in the federal Register. This is similar to NRC's
practice of prior notification to States of those reactors to be placed on the
NRC "Watch List." The Yakima Indian Nation, who were part of the original
petition (January 2, 19%0), should also be notified of the denial, along with
the State Liaison Officers for Washington and Oregon. We have provided those
names, addresses and telephone numbers below for your convenience.

Cecil Sanchey, Chairman
Radioactive Hazardous Waste Committee
Yakima Indian Nation
Post Office Box 151, Fort Road
Toppenish, Washington 98948
509/865-5121

David Stewart-Smith, Administrator
Division of Nuclear Safety
and Energy Facilities
Oregon Department of Energy
625 Marion Street, NE
Salem, Oregon 97310
503/378-6469

Dan Silver
Office of the Governor
Insurance Building AQ-44
Olympia, Washington 58504
206/753-1948

cc: S. Treby, DGC
D.L. Meyer, OA
J. Holonick, NMSS
J.H. Austin, NMSS

9212070137 920501 ph
PDR FOIA
FACAROS92~174 PDR |
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o ESTIMATED RADIONUCLIDES DISPOSED TO GROUT |

A e\l

~Nuclide MCi gav}:::

C-14 0.0027

Tc-99 0.016 - 0.028 r 2

1-129 33 x 10°6 J

Sr-90> 1 -8 \

Cs-137+ 12 - 13 :

TRU 0.002 - 0.01 (3800Gf) >8 var i3
Total Activity* 13 - 2]

*The Sr-90 and Cs-137 curies are decayed to the end of CY 1995

**Total activity taken as sum of Sr-90 plus Cs-137 since these two
nuclides (and their daughter products) dominate the total inventory.
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CHRONOLOGY

CHRONOLCEY OF NRC INVOLVEMENT ON HANFORD TANK WASTE

0 NRC COMMENTS ON DOE'S NUTICE OF INTENT
TO PREPARE AN EIS

O NRC COMMENTS ON DOE'S DEIS
0 DOE ISSUES FEIS

0 NRC-DOE MEETINGS ON CLASS.FICATION
OF DOUHL" -SHELL TANK WASTES

PRINCIPAL RESULTS FROM NRC-DOE MEETINGS:
TWO TANKS CONTAINING NEUTRALIZED
CURRENT ACID WASTE ARE HLW

DOE PROPOSES ADDITIONAL RADIONUCLIDE REMOVAL
FOR COMPLEXANT CONCENTRATE WASTE

O DOE SUBMITS PROPOSAL TO NRC FOR
CLASSIFYING TANK WASTES

0 STAFF INFORMS COMMISSION OF DOE PROPOSAL

0 COMMISSION DIRECTS STAFF TO SOLICIT
COMMENTS FROM STATE OF WASHINGTON AND
YAKIMA INDIAN NATION

0 NRC STAFF MET WITH STATE, TRIBE AND DOE

O STATE AND TRIBE SUBMITS COMMENTS TO NRC

0 NRC RESPONSE TO STATE, TRIBE AND DOE

MAY 1983
SEPTEMBER 1986
DECEMBER 1987
JUNE AND

SEPTEMBER 1988,
JANUARY 1989

MARCH 1989
MAY 1989

JULY 1989
AUGUST 1989
AUGUST 1989
SEPTEMBER 1989
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V. What is NRC's position on the Hanford double~she)l tank

wastes?

ANSWER: NRC concluded in 1989 that the residual wastes remaining
after removal and treatment of most of the radiocactivity in
the Hanford double-shell tanks are incidental wastes and,
therefore, not subject to NRC regulation. NRC based this
conclusion on its review of DOE's Environmental Impact
State.ent on Disposal of Hanford Defense High-Level,
Transuranic, and Tank Wastes and several meetings and
correspondences with DOE between 1986 and 1989. NRC's
determination of incidental wastes was consistent with the
rationale for the definition of high~level waste contained
in NRC's regulations in Appendix F of 10 CFR Part S0. More
than 97% of the original activity introduced to the tanks
has either decayed during decades of storage, or will be
removed from the tanks, solidified in glass, and disposed of
in a deep mined geologic repository as high-level
radicactive waste. We understand DOE is presently planning

to dispose of the incidental wastes in near-surface grout

vault disposal facilities.

34
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Tt DATE
CONVERSATION RECORD 130 am.  12/12/89 LY
i
e  visit ) CONFERENCE 3 TELEPHONE wsesgpie
(7] INCOMING [ DNAME/SYwBOL  InNT
Location of Vist/Conterence LR OUTeoiNg RBangart
NAME OF PERSON(E) CONTACTED OR \N CONTACT ORGANIZATION (Ofce dept. burssu.  TELEPHONE NO' e ok
WITH YOU *¢! Westinghouse for FTS 440-2380 | MBell
Nick Kirch DOE Richland Operations RBoy1
ovle
SUBJECT !
Potential for Explosion in Hanford Tanks _ N

SUMMARY
Over 1954-1957 timeframe. K & Na ‘arrocyanide was added to Rismuth Phosphate

waste (early reprocessing waste) .. remove cesium tron SST supernate. Due to the

. — s a— ———

low solubility and low PH of ferrocyanide, this chemical precipitated and now

resides in the sludge in some SSTs. Approximately 902 of the ferrocyanide is

thought to be contained in 10 55Ts. The DSTs are not believed to contain this

chemical in concentrations that represent a potential hazard.

~ENL iasued a report (PNL 5441) on ferracyanide in 1984. The report identified

an explogive reaction vhen a sanplc was heated in a lab _above 460°F, Sen. Glenn

rclcancd this report in Octobcr 1989. fgl is pursuing this question and is expected

to publish its findings in late 1990. The State of Washington hln also initiat ed

—— — e o ——

its own study on this issue .n November 1989 and expects to issue & report in early

1990. PNL's ongoing work seeks to define worst-case types of waste mixtures and heat.

required to trigger sn explosion, Thc highest to-pcraturc ever recorded for a SST

containing ferrocyanide was 135°F. The tnupornturn in thcno tanks have been

—_— e e SRS —

decreasing approximately 3°F/year,
ACTION REQUIRED

MAmE OF PERSON DOCUMENTING CONVERSATION SJQM/ Ql’ s P | DATE
Chad Glenn 3 ( 2/.1%.., 12/12/89

1

~ R

TEIESSRELSRT SR
ACTION TAKEN
SIGNATURE e DATE
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¥
%a27i-104 o m S e b CONVERSATION RECORD ST Terehar
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CONVERSATION RECORD 2:000.M, | 4/8/90 LS

i A visit ) CONFERENCE %) TELEPHONE e e
(] INCOMING | ARE/SYMOOL | Wt
Location of Visit/Conterence: [ OUTGONG |3 Bangart|
NAME OF FERSONIE CONTACTED OR (N CONTALY ORGANIZATION (Ofice gept . duresu.  TELEPHONE NO :J_—G—- S
with YOU stey | . « breeves
westinghouse Corp.

Don Woodrich angra Site FIS!!Q'ZQEI R. Boyle
SUBJECT

Potential of Explosion in Hanford Tank due to Hydrogen Buildup '

SUMMARY

‘h a March 27, 1990 letter to Secretary Wathins, the Conway Safety Lommittee
of Defense Nuclear Safety Board) concluded that there 1s a very low
probability of an explosion in a Hantord tank due to ferrocyanides., However.
in this letter the Committee reported that Hydrogen buildup in double-shell
tanks (DST8) 18 & more seripous concern.,

The principal focus of this concern is with DST tank 1018Y although hydrogen
Bulldup 1% a concern to & lesser degree in 4 other DSTs and 15 single-stall
tanks (55Ts). Tank 101SY was filled with 1 million gallons of neutralized
waste between 1777-17980 and no waste has been added to this tank since that
time. The waste i1n the tank have been run through an evaporator, and as a
result, 1t 1s very viscous with the exception of a surface crust which has
formed. The tank has an average organic content of approximately 18
grams/liter. This organic content results from a former solvent extraction
process used in F FPlant for Sr removal. Organic degradation is apparently
occurring along with radicactive decay. The organic decomposition appears to
be producing Nrtrogen, Nitrous Oxides, and Hydrogen under the surface crust in
the tank, This gas buildup is released periodically (every 2-3 months) with a
rise and fall of the tank level. The main concern 18 with nitrous oxide
supplying oxygen to hydrogen forming a potentially flammable gas 1f there 1s
an 1gnition source. In one 1nstance, a potentially flammable concentration of
hydrogen (% %) was measured near an exhaust vent, Activities around this tank
have been restricted as a safequard to prevent any potential source of
ignition, Mr, Woodrich indicated the potential threat of an explosion due to
the buildup of gases 1s very low,

DOE 1s presently trying to samsple and analyie the gases produced to better
tharactarize the chemical reaction taking place. DOE expects to have an
internal plan in place this suamer to mitigate this problem. The State of
Washington and the GOA are also investigating this concern,

NAME o; PEASON DOCUMENTING CONVERSATION SIGNATURE OATE
74 7 | A4/,
( %ﬁ” ,A..‘__.........-_ ek B B é ,a
ACTION TAREN
None
SIGNATURE nrTLE l DATE
|
!
%0271-101 R I Ry 3 CONVERSATION RECORD ANy OF brthae

alg



"ﬁﬂ | bATE .

CONVERSATION RECORD | tas P | 8-3-90

TvYPE
VISIT CONFERENCE TELEPHONE s
a LS . [] INCOMING NAME/SYMBOL | T

Loc - on of Visit/Conference:  * :Qm L mﬂ

NAME OF PERSON(S) CONTACTED OR IN CONTACT oaw:unon (Office. dept. turesy. | TELEPHONE NO ). Greeves
' e .

PE1®Crark (DOE HManford Office) | FTS 444-4718

Don_Woodrich (Westinghouse) : ‘ , Austin
SUBJECT

Hydrogen Build-up in Hanford Double Shell Tank 101 SY oE

RIMMARY .
On August 2, 1990, 1 called DOE's Hanford Operations office

for status on the hydrogen build-up in Double-Shell tani

PST) 1018%8Y. Organic decomposition in this tank i1s thought
to be producing nitrogen, nitrous oxides and hydrogen unager
surface crust. Thise gas build-up, and rise in tank level, |
= rel ced regularly every several months resulting in a
irop fappros, 10 anches) in tank volume. The next gas
relesse 1¢ expected within the next several days.
NOF reported that the last geas release occurred April 19, |
23 [ anticipation of the last event, DOE equipped the
tank with & continuous hydrogen monitor, & gas |
| wgraph, and had arranged for grab samples to be :
taben., The event vielded a pressure spike for a couple of '
tes and an increase in hydrogen concentraticn, The
wa - amum hydragen concentration measured was 3,94 which

lasied S=10 minutes (hydrogen is potentially explosive at a
oncentration above %4)., The tank 1s also equipped with
hermocouples running from top to bottom inside the tank at
ne location, The temperature in the tank varies with a
rtemperature of 140 degrees F at the base.

ez sampled were analyzed using a mass spectrometer and
faund ta be predominantly nitrous oxide and hydrogen, The
-ipal gas constituents are thought to be hydrogen (I0%
t olumel, nitrous oxide (TO% by volumg) and nitrogen (ZU%
ne)., DDE estimates that betwsen 4,000 to 10,000
bic feet of gas was generated 1n this event, !
NNE ¢ Hanford Operations office has a "Safety [mprovement
lan” 1n place to mitigate the problem with the hydrogen
] d=uy The plan calls for data gathering and lab studies

it better understand the chemical reaction producing the
jas, DOE intends to continue to sample the gas generated.
& =prinkler system will also be installed to increase the

A

molsture content above the surface crust in the tank. After [
the =arintler system is installed and activated, DOE plans
te to core (1" diameter) the tanmk from top to bottom and use

Lhese core samples for chemical analysis.
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[75906-01)
Nuclear Regulatory Commission
10 CFR Part 60
[Docket No. PRM-60-4)

States of Washington and Oregon; Filing of Petition for
Rulemaking

AGENCY:  Nuclear Regulatory Commission,
ACTION: Notice of receipt of petition for rulemaking,

SUMMARY: The Commission 1s publishing for public comment 8 notice of receipt

of @& petition for rulemeking dated July 27, 1990, which was filed with the |
Commission by the States of Washington and Oregon, The petition was docketed
by the Commissicn on July 31, 1990, and has been essigned Docket No. PRM-60-4.
The petitioners request that the Commission smend 10 CFR Part 60 to adopt a '
regulation concerning classification of high-level radicactive wastes

currently stored in retrievable, surface, storage facilities at the U.S.

Department of Energy's Hanford site. The petitioners seek to establish »

procedural framework and substantive standards by which the Commission

will determine whether a perticular waste s defined as high-leve] radioactive

waste and therefore 1s subject to the Commissfon's 1icensing authority,

DATE: Submit comments (60 days after publication 1n the Federal Register,,
Comments received after this date wil) be considered 1f it 1s practical
to do so, but cons’ ‘eration cannot be given except as to cosments received

on or before this date.

Al
| Lo R i



ADDRESS: Su ¢ . conments to: Secretary, U.S, Nuclear Regulatory Commission,

washington =~ /0388, Attention: Docketing and Service Branch, For @

copy of the ...cition, write: Rules Review Section, Regulatory Publications
Branch, Division of (reedom of Information and Pubiications Services, Cifice
of Administration, U.5. Nuclear Regulatory Commission, Washington, DC 20585.

FOR FURTHER INFORMATION CONTACT: Micheel T. Lesar, Chief, Rules Review Section,
Regulatory Publications Branch, Division of Freedom of Informetion and
publications Services, Office of Administration, U.S. Nuclear Reguletory
Commission, Washington, DC 20655, Yelephone: 301 4927758 or Toll Free:
800-368-5642.

SUPPLEMENTARY INFORMATION:
Petitioners' Request

The petitioners request that the Commission smend 10 CFR 60.2 to clarify
the definition of "high-level radioactive waste® (HLW) and the definition
of "HLW facility®. The petitioners request that the { o *fasion « »

1. Establish & process to evaluate the treatment of defense reprocessing
wastes in tanks so that such wastes will not be considered HLNW if,
prior to disposal, each tank is treated to remove the largest
technically achievable amount of radfoactivity; and

2. Require that the heat produced by residua) radionuclides, together
with the heat of reaction during grout processing (1f employed os @
trestment technology), will be within limits estab)ished to ensure
that grout meets temperature requirements for long-term stability
for low-level waste forms.

As used by the petitioner and defined by the Department of Enargy (DOE),
grout is » fluid mixture of cementitious materfals and 1iquid waste that
sets up as @ solid mess and is used for waste fixation and fmmobilization.

e IR e



fication thet the disposa] of westes treated
sposal 1n a "HLW facility" as presently defined
petitioners state that should the Commission
Part 50, Appendix F as the controlling regulation to determine
her & waste 1s MLW, that the Commi~: 10n 8150 modify that definition as

sed in the petition,

fasis for the Petition

oners state that this rulemaking is based, in part, on Section
y74 Energy Reorganization Act, which defines Commission authority
var retrievable surface storage facilities and other facilities authorized
or the express purpose of sulsequent long-term storage of high«level
adioactive waste generated by DOE which are not used for, or are part of,

research and development activities, The petitioners further state that the

Nuclear Waste Policy Act (NWPA) 42 U.S.C. 1010: (12) gives the Cormission the

authority to define whether wastes are highly redioactive material or solids

\ { ¢

jerived from 1iquid reprocessing wastes that contain fission products in

ufficient concentrat-ons

to the petitioners, legislative history reveals that Congress
mmission to license defense reprocessing tank wastes at
ng~term storage of disposal. (M, Rep. No. 785, pt. 1, 97th Cong.

‘é’)’\\

. 1982). The petitioners note that low fraction wastes

ting from pretrestment of tank wasies are scheduled to be grouted and
sed of in land-based grout vaults on the Hanford site in accordance with
ons developed under the Resource Conservation and Recovery Act (RCRA
ioners believe that if such wastes are HLW, they clearly fall under
the Commission's licensing jurisdiction under Section 202 (4) of the Energy
Reorganization Act of 1974,




Reasons for Petition

The petitioners question the ability of the DOE to demonstrate that
the largest technically achievable amount of activity from sach tank can be
or will be isolated for vitrification, The petitioners state that this is
evidenced by the exceptionally large range of uncertainty concerning DOE's
estimoted residus) activity scheduled for surface disposal via grout
(between 13,000,000 and 21,000,000 curies). The petitioners state that over
the last 45 years, mixing of wastes from different sources has complicated the
classification of Hanford tank wastes including double-shell tank westes.
Moreover, the petitioners state that radionuclide inventories are estimates
and subject to substantial uncertainty, Variables contributing to the
uncertainty include incomplete and inaccurste records, the lack of actual fuel
and/or waste analyses, and an incomplete understanding of the chemistry and
pathways in reprocessing and waste treatment processes, The petitioners assert
that neither DOE, the Commission, nor the petitioners have sdequate information
regarding the radioactive portion of the double-shell tank waste.

The petitioners state that the present definition of HLW in the Commission's
regulations and the NWPA 1s source based., According to the petitioners,
incidenta) waste source is impossible to ascertain due to mixing in defense
waste tanks and the unavailability of accurate records. The petitioners offer
that radiosctive contamination in incidental waste may be from a HLW source, even
though the emount of sctivity is comparable to LLW, and humen health and
the environment would be protected adequately by grout disposal. Thus, the
petitioners believe that unless the Commission modifies the present definition
of HLW and MLW facility, incidenta) wastes must be considered HLW becsuse of
their source and would be required to be disposed of according to Section 8 of
NWPA, 42 U.S.C. 10107,

The petitioners state that because the definition of HLN has heretofore
been based solely on the source of waste, the legal basis for finding that
incidenta) wastes resulting from the treatment uf defense high-level wastes



- et R S 0
in tanks would not be HLW, must derive from 42 U.5.C. 10101 (12) (A), the
NWPA definition of HLW. The NWPA definition combines & source-based
dgefinition and & quantitative-based definition for solid wastes derived from
11quid processing. Further, the petitioners belivv/e that characterizing
incidenta) waste disposal in grout vaults as non-HLW 1s lege1ly supported
only 1f such wastes would not be HLW under the NWPA definition. The
petitfoners conclude that {f solid, grouted wastes which are derived from
defense HLN do not contain *fission products in sufficient concentrations,*®
they could be considered incidenta] wastes and not HLW. The petitioners believe

that the Commission needs to establish both a procedure and a standard for making
this eveluation on a tank<by-tank basis.

Petitioners Proposal

The petitioners suggest that the definitions of “High-Level Redioactive
Waste" and "HLW Facility® in 10 CFR 60.2 be revised and a new Appendix A
be added to 10 CFR Part 60. The specific langusge suggested by the peticioners
reads as follows:

1. In § 60.2, the definitions of “"High-Level Radioactice Weste* and
“HLN Facility® are revised to read as follows:

§ 60.2 Definitions,

*High-level radioactive waste® or “HLW" means: (1) Irradfated reactor
fuel. (2) Liquid wastes resulting from the operation of the first cyle
solvent extraction system, or equivalent, and the concentrated wastes
from subsequent extraction cycles, or equivalent, in 8 facility for
reprocessing irradiated reactor fuel. and (3) Solids into which such
11quid wastes have been converted; provided that if, prior to disposal,
defense reprocessing tank wastes are treated to remove the largest
technicelly achievable amount of racioactivity on 2 tank-by~tank basis
(as providad in Appendix A ), the trested residual fraction shall be
considered an incidental waste and therefore not .M.



*HLW facility" means & facility subject to the Ticensing and related
regulatory authority of the Commission pursuent to Sections 202(3) and
202(4) of the Energy Reorganization Act of 1974 (88 Stat 1244).°

2. A new Appendix « A {s added to Part 60 to read #s follows:

Appendix A . procedures For Determining Largest Technically
Achievable Treatment

At least one year before & tank of defense reprocessing wastes containing
high-level waste components 1s treated, pretrested or blended prior to permanent
disposal, DOE shal) submit the following to the Commissfon and the affected
state and publish in the Federal Register:

1. Data on physica) characteristics of the waste, including dentistry
and percent solids, inorgenic and organic constitutents, and radio-
chemistry (e.g., gamma energy anelysis, tota) alpha, total beta);

2. volumetric data on untrested waste, on volume changes expected as
result of treatment, pretreatment or blending activities and the
expected volume of the final waste form (grout, salcrete or vitrified
waste);

2 These are DOE “facilities used primarily for the receipt and storage
of high-level radioactive wastes resulting from activities licensed under
such Act [the Atomic Energy Act] * and "Retrievable Surface Storage Facilities
and other facilities authorized for the express purpose of subsequent
long-term storage of high-level radioactive wastes generated by [DOE], which
are not used for, or are part of, research and development activities®,
Facilities for the long-term storage or disposal of incidental wastes
resulting from treatment of defense reprocessing wastes are not HLW facilities.



i S

3. A description of the treatment processes, including an estimated
mass balance for each process, and estimated percent recovery for
each sepsration, and concentrations of mejor waste components before
and after trestment;

4, The proposed grout or saltcrete formulation, together with hest
transfer calculations for the waste form; and

5, To the degree possible, treatment system models statler to the
attached grout system model should be used to present deta and
describe processes.

At least six months before & tznk of defense reprocessing tank wastes
containing high-level waste components 15 pretreated, treated or blended
prior to permenent disposal in near-surface or deep geologic facilities,
the Commission shall require & license under Section 202(4) of the Energy
Reorganization Act, «2 U.5.C. 5842 (4) unless the Commission, on a tanke
by-tank basis determines the following:

1. The USDOE has demonstrated that the largest technically aschievable
amount of activity from the tank will be isolated for vitrification
prior to permanent disposal; and

2. That use of permanent shallow land disposal for the tank waste will
be limited to the incidenta) waste portion, which is the activity
remeining after the largest technically achievable amount of activity
hes been removed; and

3,  That the treatment, pretreatment and blending processes described in
the USDOE submittal will achieve the stated separation and/or recovery

efficiencies; and

4. That the treatment, pretreatment and blending processes described in
the USDOE submittal are proven, cost effective, state-of-the-art
processes, which are capable of removing the largest technically
achievable amount of activity,



‘

Conclusion

The petitioners state that rulemeking procedures are necessary to
determine the nature of the incidental, lesser radioactive fraction of
westes and that rulemaking is sppropriste to establish & procedura) framework
and substantive standards by which the Commission will determine whether &
particular waste 1s or is not WLN, The petitioners state that this proposal
is particularily appropriate because it establishes & process and genera)
standards by which particular westes will be assessed. The petitioners believe
that particular determinations of how specific wastes will be characterized under
these general standards con be left to individual adjudicative proceedings,

The petitioners believe that the amendments suggested by their petition
would protect human health and the environment, would facilitate meaningful
Commission involvement in the ultimate disposal and/or long term storage of
Hanford double-shell tank waste, and would support implementation of the
Hanford Federa] Facility Agreement and Consent Order,

The petitioners believe rulemaking procedures are appropriate to provide
the maximum degree of public involvement and scrutiny to HLW treatment and
disposa) decisions. They note that the controversial evolution of the defense
waste program and the equally controversial history of the deep geologic
repository program demonstrate & keen public sensitivity and awareness of HLW
fssues. Therefore, the petitioners encourage the Commission to use ruleme king
as the optima] vehicle to satisfy the public that treatment and disposal of HLW
in tanks 1s being carefully scrutinized in @ protective manner.

Dated at Rockville, Maryland, this day of 1990.

For the Nuclear Regulatory Commission.

Saowel J. Chilk,
Secretary of the Commission.
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PETITION RULE PRM_62.~#
(55FE51732) ( /)

LAl ikb
M. J. PlodinecysNit
14 Caw Caw Court

Aiken, SC ,&90% -1 P22

United States Nuclear Regulatory Commission Li
pocketing and Service Branch
Wwashington, DC 20555

Re: pefinition of the Term "High-Level Radicactive Waste"
Docket Number PRM-60-4

Dear Sirs:

As noted in 55 FR 51732, the states of Oregon and wWashington have
petitioned the Commission Lo altar the definition of high-level
waste (HLW), to establish & process to determine whether particu-
lar defense reprocessing wastes fit that definition, and to place
certain restrictions on the solidification of wastes which do not
meet the proposed definition. The purpose of these comments is to
urge the Commission to reject the petitioners' proposal because it
{s unnecessary, and, indeed, is not in the best interests of the

petitioners' constituents.
The petitioners' propose that the Comm.ssion do the following:

1) Redefine HLW so that removal of the largest technically
achievable amount of radioactivity from any waste will render it

non~HLW,

2) Establish a process to determine whether defense HLW meets
that definition, specifically:

One year before processing waste from any tank, DOE must
provide data on the physical characteristics of the waste,
its radiochemistry (e.g., determination of the radionuclide
inventory), its volume and the anticipated change in volume
due to processing, a flowsheet for each treatment pProcess,
and any formulations for grouting residues from treatment.

Then, at least six months before processing of waste in any
tank is to begin, DOE must either obtain a license for pro-
cessing, or a waiver from the Commission based on DOE'S
demonstrating that it will remove the greatest amount of
radiocactivity from the waste which is technically achieva-
ble. The Commission must agree that the separation pro-
cesses to be used are technically correct, proven, cost ef-
fective, and state of the art. Shallow land disposal shall
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The propused definition also could be counterproductive in another
way. In order to comply with the “"as low as technically achieva~
ble" standard, DOE might be forced to treat the waste with chemi~
cals which would not be compatible with immobilization processes
for the radionuclides., As an example, arsenophosphates are excel-
lent complexing agents for technetium, and are capable of removing
even trace amounts from wastes, However, phosphates are not com-
patible with borosilicate glasses. As another example, alkalil
tetraphenylborate salts are excellent means of removing cesium
from even concentrated alkaline wastes; however, they are not com-
patible with crystalline ceramic waste forms.,

+ The waste tanks at Hanford have already exceeded their design
difating.

There are major concerns about the safety of the waste in the
ranks at Hanford., Several panels have been established to look at
different facets of the problem, Although no single concern may
be reason encugh for decisive action, the citizens of Washingion
and Oregon are ill-served by any process which needlessly delays
the immobilization of the waste. And yet, the petitioners propose
to add two new steps to the tortuous path being followed toward
eliminating this hazard to their constituents, which will not add

to the safety of disposal.
+ s the irformation on the radienuclide inventory of the waste
?

One of the reasons the petitioners advance as mot ivation for their
proposal is their opinion that the radionuciide inventory of the
waste in the tanks at Hanford is inadequately known. Unfortunate~
ly, the petitioners never come to grips with the question of "in-
adeqguate for what?"., It is a fact that the contents of the waste
tanks at Hanford have not been as thoroughly characterized as
those at Savannah River. However, the contents of those tanks can
be bounded well enough to judge the relative safety of various
disposal options, and to direct DOE toward an environmentally safe
sclution. The petitioners would do better for their constituents
if they attempted to move DOE to take this approach and then im=-
plement. the solution adopted in a conservative manner, one which
would be relatively immune to the effects of the uncertainties in

waste characterization.

while I disagrese with the petitioners about the definiticn of HLW,
it appears that the concept of 1imits on the heat of formation of
grouts are good. However, it appears that the appropriate place
for this limit would be in 2 plan for a solid waste processing fa-
cility, and, thus, should be included in its "Process Control
Plan.” 1 suggest that the Commission consider inclusion of this
concept in its guidelines for preparation of the "Process Control

Plan."
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Semvel J. Chilk . ® a1
Seorsta )
U S. Nuolear Regulatory Commiseion -
Attn. - Dooketing and Servioces Branch S
Washington, DC 203558 -

Re  Docket No. PRM~60-4, Detinition of High-Level Radiocactive Waste

Dear Secretary Chilk,

I have enclosed the comments of the Hanford Education Action League
on the Petition for Rulemaking by the states of Washington and Oregon
(Docket No. PRM-60-4). This concerns the oreation of a nev waste
oategory, “incidental waste,” and has an important bearing on the olsanup
of the ocontamination present at the Hanford Nuolear Reservation.

Thaok you for your serious oconsideration of MEAL s comments. If you
have any questions conoerning them, please contact me direotly (tbe
address and telepbone number are printed beiov). 1 look forv to the

Commission kesping HEAL informea as to the progress of your deliberat. )ns
conoerning this important matter.

finoerely,

i hirncc

James Thomas
Researoh Direotoer

9103210171 910318
enolosure
v
5|
v
1720 N. Ash « Spokane, Washington 99208 « (509) 326-3370 » FAX (509) 326293 ®



Couments on
Nyolear Regulatery Commiseion
10 CTR Part 60
Petition for Rulemaking
[Dooket Nu. PRM-60-4)
Definition of the Term "High-Level Radiocaotive Waste®

by
Hantford Eduoation Aotionu lLeague
1730 Nolth Ash Bireet
Spokane, WA 99309
Maroh 15, 1991

The Hanford Education Aotion League (HEAL) ie a nonprofit, research
and publio education organization oonosrned with the Department of
Energy o operations at Hanford. Established in 1984, HEAL has
approximately 400 members dedicated to public openness abd a government
vhioh is scoountable to its oitizens

As MEAL revieved the petition for rulemabing submitted by Washington
and Oregon, it was frustrating that the petitioners inoluded soant
information to support their many broad olaime. Tve of their claime
vaueed HEAL partioular oonoern.

Firet, Washington and Oregon alleged in their petition to the
Cormission that “the proposed amendment is essential to provide protection
of the future health and satety of the oitizens of the Paoifioe
Northwest "' The states have falled to provide any solentifio or
objeotive raticnale to wupport this olaim. Nore impertantly, the states
have failed to establish vhy their proposed prooedure is any better than
the ourrent NRC licensing proocess.

Given that the petitioners’ proposed 'mendment is based on the ALARA
prinoiple (best teohnology that is oost effeotive), the public has mo

! Eeclosure with letter from Donmie B, Sviacley, KNG, t0 Terry Mussesas, dated
Decesder 10, 199¢, p. 8, s ’



HEAL Commente on Dooket No. PRA-60-4 paye 2

assurance that thie will be an adequate proteotion of their health and
eatoty or of the environment The Commission must keep in mind that tie
Hanford grout is not a proven waste form  Even if the grout feoility i1
certiliec ap meeling PCRA requirements, it 19 not at all olear whether it
will be able to suffiolently prevent the migration of rodiopueclides,
espedially those whioh are water soluble (o g I1-129 and To-99).

By ouly proposirg best available teohnology And oost effectiveness
45 the oriteria, the publio has hO APFUCANCe that apy oomments it might
eubmit based on environmental or health oriteria would have to be
considered by the Commission. Adiitionally, the states’ petition is not
At all olear on hov the publioc should be involved nor if the publie would
have any rights to appeal a deoision by the Commission.

¥hile the tank-by-tank basis hae some teohniocal and praotical merit,
thers is the danger that the public will not be presented with sutfioient
INTOrMALIOD tO understand the TOtAl potentisl impact and risk asscoisted
vith the aggregate amount of radjation (from all the tanks) dispored of to
grout

In their petition, the states bave failed to present any information
Lo support their olaim thet the proposed amendment will “provide
protection of the future heaith and safety of the oitizens of the Pacafic
Northwest "% This information needs to be supplied befose the public will
be able to evaluate whether the proposed amendment or the existing
lioensing prooess i better at proteoting the Northwest.

The 4econd olaim about whioh MEAL i# ooncerned is that the
Commission & rulemaking proosdure would be the best way to invelve the
publio. Novhere do the states offer any justifioation that their proposal

o, 8



HEAL Commente on Dooket No. FPRA«80-4 page 2

vould grant the oltizens of the Paocifio Northvest a greaier acoess to the
“ecipion-making prooess  The states only diemiss the ourrent lioensing
proossure vith the folloving disparaging remark: the rule amendment
vould allov the avoidanoe of the admittedly cumberscme licensing
process 7 MHEAL regrets that the states of Washington and Oregen oconeider
tffeotive publico involvement ae ocumbersome Upon this basis, HEAL 19
extzemely skeptioal that the proposed “mendment vill lead to effeotive
snvelvement by the publio in the deoisions affeoting Hanford tunk vastes

HEAL finde 1t & gross defioiency that the proposed amendment only
meutions the double-shell tanke at Manford. If the Commission adopis the
petition, it would affeot the high-level radicaotive wastes in Hanford o
#ingle-shell tanks Tt 1p quite possible that a signifioant proportion of
these wastes will also be grouted in the future. The petitioners merve
only the ipterests of the Department of Energy by not considering the
impacte to public health and the environment from the possible grouting of
all these other high-level radicactive vastes.

HEAL must 1106 take exoeption to the petitioners olaim that NWPA,
42 USC 10101 (13)(A), enables the Commission to oreate an inocidental waste
category ¢ MEAL ocontends that the NWPA is not applicable to Hantord's
grovt situation. The NWPA introduces the oonoept of s concentration-based
delinition  Whereas this is applicable to the deep-geclogio repository
and the regulations governing the repository take it into aocoount, the
Comuission vould be in direot oontradiotion with the Energy Reorganization
Aot (ERA) of 1974 1f it adopted this as & basis for "inoidental vaste"

conoerning the Hanford grout vaults.

? Petition for Pulesaking, July 27, 1994, p. 7.
Cibid L p B



HEAL Comments on Dooker No. PRM-60-4 page o

The petitioners’ proposal 318 cortrary to the intent of Congreee when
L drafted the ERA in 1974, The reason Congress adopted a souroce-based
defainition vas Lo prevent the Department of Energy and others from
diluling high-level radioactive wastes 80 A8 L0 Deet A conoentration-based
definition. The proposed grouting of tank vaates at Hanford wall
rignaticantly dilute the tank vastes

At Lhis peint, it is lmportant to state for the reocord that thers ie
sowe agresment betveen HEAL and the states of Washiogton and Oregon. HEAL
Agrees vith the petitioners that “under existing lav, defense reprocessing
vaste, inoluding Hanford double-shel) tank waste, jeo HLW Consequent ly,
cvng-lerm storage or disposal of suob tank vaste is ourrently subjeot to
licensing by the Commission. *

There are enormous complexities involved with this issue. More
iitormaiion is needed (perhaps the only point that all parties
acknovledge) More public involvement is a necessity. The ourrent
federal lev does not provide a sutfioient prooess to address the Hanford
#atustion.  However, the petitioners amendment 1s perbaps even more
problomatio than the ourrent situation. Therefors, HEAL urges in the
strcngest terms that the Commiseion seriously consider the folloving
recommendation.

EEAL'# Recommendation to the Commission

In order to bave an informed oitizenry effeotively participate in
Lhe deoision of how to properly disposs of the low-aotivity wastes from
the Hanford underground high-level nuclear waste storage tanke, HEAL urges
the Commission to underteke a publie decision-making prooess that would
anolude (at & munimum):

LR T P Y




HEAL Commente on Dooket No. PRM-60-4 page o

J) A series of publio information workshope to educate interested
citizens Af 1O the lssues At Atake; inoluding, Dyt not limited to, the
peoper role of the Commiseion and other regulatory agencies, the limited
rnowledge of the tank wastes, and the possible safety, health, and

environmental ocheequenoss of each of the options

i) After a short amount of time to allov the publio to refleot on
the information presented at the workehops (2+4 veeks), the Commise‘on
#hould hold & series of official hearinge o receive publio comment on the
proposal

3) The series of informationsl vorkshope and offioial hearinge
ohiould be held in at least the four ma)or metropolitan areas of the
Faolifio Northwest (i1.e, Seattle, Portland, Spokane, and che Tri-Cities).

Conolusion

Even though HEAL has numerous problems with the ourrent petitien,
HEAL is retioent to recommend that the Commission totally rejeot at. This
vould leave the oitizens of the Pacifio Northwest right back where we were
several years ago vhen the Comaispion s staff vere meeting seoretly vith
the Department of Energy and looking for ways of skirting the lav to allovw
the disposal of high-level radicactive wasts in the grout vaulte at
Hanterd

HEAL 18 willing to oonsider that good and sufficient ressons du
exist for uniquely addressing the disposal of lov aotivity vastes to the
Hanford ,rout. However, suoh reasons have not been presented in this
petition. Therefore, HEAL urges the Commission to uadertake our
Fecommendation for ap extensive publio prooess that would develop ap

adequate basie upon whioh & wise dec.sion 04D be based
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SUBRJECT: FR Vel %%, No. 242, 12/17/90, NRC Docket No. PRN 60-4,
lefinition of the Term "High-Level Radicactive Wvasta", Petition for
“ulemaking.

Lear Sir:
INTRODUCTION

| @am & Richlend, WA resident, receiving drinking water from the
clumbia River below the Hanford Reservation and living within 2%
niles of existing high-level radicactive waste long-term storesge
iacilities and disposal sites of the Depertment of Energy (DOE), eas
well as the proposed nevw high-level radicasctive waate disposal
facility, referred to as the "“lend-based grout vaulta™ by the
petitioners in the subject petition for rulemaking.

BACKGROUND

It 18 my conclusion thet the DOE (s currently in viclation of 10 CFR
30U requiresants for a license saince various near surface geoclogic
repositories, referred to as cribs, ditches and single ashell tanks,
but meeting the definition of “geologic repository” in 10 CFR 60
have received and currently hold in “long-term storage"” or
"disposal”™ "high-leavel radioactive wvastes."” In come cases the
specific ectivity of such wvastes ia low compared to auch of the
“high~level radicactive wvaste” at Hanford; however, the source of
the wastes ] refer to is consistent with the source-based definition
intended by Congress in Section 202 of the Energy Recorganization Act
(ERA) and reviewved by the petitioners. Definitions in Attachsent A,
a4 portion of the 1973 AEC Manual, further (illuainate the source-
pased definition in use st the tise the ERA wvaas enected. A key fact
contributing to ay conclusion is that DOE, ERDA or the AEC
expressly suthorized the “long-term atorage™ or “disposal™ of

- -

1. It hes been asuggested that the Congress by Section 202
(4), regarding long-terms storage facilitiea, in specifying
“authorized for the express purpose” mseant authorization by
Congress. However, the sore logicel meaning is euthorization by e
Director of & Division of WVaste Nanagesent and Trensportation as
provided by Chapter 0%11.032 (¢) of the AEC Menual i(n 1973--aee
Attachesent A. It should be noted thet Congress did not routinely
authorize apecific long-term astorege facilities, but asuthorized
general funding for waste management.
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these wastes by operstions contractors. The vperaticnal definition
of long-ters storage, establ.shed Dby the AEC, 18 contained in
ATTACHMENT A, This definition was being used by the AEC
-ontemporanecusly with the writing of the ERA and it can logically
be concluded thet this was the definition intended by Congress,
~onsistert with the logic described by the petiticoners in deducing
the intest of Congress with respect to the source based definition
{fer “high-level radicactive waste." As with the definition of
“long-ters storage”, storege” entails the capebility to readily
retrieve vastes., Disposel is defined as an operation that does not
provide f{for recovery. (There was no concept of interis atorage
expressed in the AEC Manuel in 1973.) (This can be seen from the
definitions of Attachment A.)

The DOE and its predecessor entities have long recognized that the
“stabilizetion” and “interim stabilization” of in-tank single shell
Jastes and the “"storege” of waste in soil columns, and othervise in
non-retrievable earth and ground water L@ long-term storage and/or
disposal. This cean be seen fros various historical documents
concerning the decision in the wearly 1960‘s to proceed with
solidification of wastes in single-shell tanks et Hanford in
contrast to General Electric recomsendations for a sound progres of
waste management at Hanford invelving the calcination of tank wvastes
with storage in bins asimilar to the scheme currently used by the
ldaho Chemicel Reprocessing Fecility.

The current ismense problems associated with safely sampling, msuch
less retrieving, waate, in single shell and aome double shell tanks
at Hanford attest to the “disposal” of the waste accomplished by
DOE and its predecessor entities in the past.

COMMENTS

{. The NRC should not attespt to redefine the taers “high-level
radicactive waste” esince this tera wvasa established by Congrass.
Only the courta cean esbellish thia term in their roll of
interpreting laws. The originel source based definition should be
maintained and cospliance with the spirit and intent of the lawv
achieved.

Therefore, the Aissue which NRC should be concerned with is the
regulation and/or licensaing of the Administration’s (DOE’s) long-
term storage and/or dispossl facilities. In this regard a
definition of “long-ters storage fecility” should be incorporated
inLs Part 60 or part 30 (see cosments below) as & subcategory of
“HLW facility™. The definition of “long-term storage” in Attachsent
A should be used in developing the new ters.

2. The Purpcose end Scope of Part 60 does not apply to all DOE
facilities for long-term storage of high-level radicactive wvaste,
but only those subject to the Nucleer Waste Policy Act of 1982,
Thus, 4f the subject petition is considered as a change to Part 60,
the Purpone _and scope sust be changed. For example, this Section
might be .evised to the wording originally used in Part 60 to cover
licensina at a geologic repository operastions area. Other major
changes would also be necessary.

S




Anticipeting the modifled scope indicated in compent 2. above,
ind reviewing the significant changes to Part 60 fros the original
‘ersion as @ result of the NRC's action to implement the Nuclear
Jaste Policy Act, it appesre unwarranted and potentially confusing
o attempt to revise Fart 60 to re-institute its previous general

sversge for the licensing oi DOE activities, stesming fros
suthority of the Energy Reorganization Act alone.

+. The Purpoese angd Scope of 10 CFR 30 clearly epplies to the

.icensaing of DOE long-ters storage (including disposel) facilities
tor high-level radiocective wveaste. Section 30.12 points out that
such facilities are not exempt from the requirements of Part 30. It
appears that wsodificatjion of Part 30 eand/or the addition of & new
Fart 36 pertinent to the near surface long-terms storage and disposal
tacilities at Hanford and other DOE sites is more ressonable than
rodifying Part 60 to accossodate the subject petition request for
regulation of DOE et Hanford. This conclusion reflects the limited
scope of Part 60 to degep geological repositories as @& result of
‘hanges to invoke the Nuclea- Waste Policy Act, which epplies only
o deep geclogicel repositories.®

“. A substantive standard for near surface disposel of wvaste is
required, particulerly for those long lived and short-lived mobile
isotopes such as 1-129, Tc-99, Se-79. C-14, Ca~1335, Ca-137, Sr-90,

Co-60 and the actinides. Even ssall quantities of 1-129, if it
pollutes ground water at concentrations of 10xE-12 ci/] or greater,
would render the wvater resource useless. Much of the Hanford

groundwater alresdy exceeds this EPA limit for drinking water, and
cleanup of the affected aquifers will be very expensive.

For exemple, for any given aite out to the accessible environsent or
poundary of the site, the inventory of any given leong-lived isotope
disposed of 4in that site, if sixed with 1710 of the volume of wvater
determined to exist in the unconfined aeaquifer or first confined
squifer, whichever is highest, under the specified surface ares of
the site, should not exceed the drinking water standard for that
isotope. For example, if the first aquifer under a disposal site
were determined to have 10xE13 liters of wveter, then 1 curie of 1~
129 could be disposed of in that site, sssuming the drinking watsr
standard of 10xE-12 ci/l.

As an aelternative, performance besed criteris such a8 those
specified in 10 CFR 60 for a deep geclogical repository could be
specified for the neer surfece long-ternas atorege site or disposal

- ———— -

2. The term “repository” as defined he Nuclear Vaste
Folicy Act includes systesms for the persanent deep geological
Jisposal of high-level radicactive wastes. Thus, shallow land

Jisposal such as that eccosplished and planned at Hanford and.
are not covered by the Nuclear Waste Policy Act and hence ocutside
the Purpose and Scope of Part €0.
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Thus, a8 suggested by foot note #4 on page 51732 of the Federal

“egister Notice, the petitioners discussion of the NWPA is not
relevant to delimiting NRC’s euthority to license and othervise
regulate the DOE's long-term storage and disposal facilities at
danford., The concept of “sufficient concentrations” although
spplying to the determination of weaste for disposal in e deep
repository, does not exempt dilute high-level radicactive vastes
:rom NRC's regulatory suthority.

dincerely,

7. Etrn? Cork—

F. Roberi Cook
(509-37%-3207)

ATTACHNENT: A U.85., Atomic Energy Commission AEC Manual, Chepter
%11, Rediocsctive Waste Management, September 19, 1973. (10 pages)
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CPART I
WASTE MANAGEMENT PLANS

A, PURPOSE
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i DISCUSION
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To wham it may concemn; Foi st i g-m TaRY
uUCM TiNG & "t viICT
I am appalled at attempts by Washington and Oregon to chamgh.™
the definition of high-lewel radioactive waste. It is what it is,
and calling it "incidental waste" is a lie and s blatant attempt

to distort.
The deceit inwlved in this distorting of what it is called

sotrnoeentnntedvithdimmofthe.tbtinl tinmto
weasel out of their responsibility without regard to humn o
planetary degradation, is sad and sick. It is an attempt to

perpetrate a ruse oo the public, for the same purpose as any
con man, to meke & buck.

I think there should be criminal negligence charges filed against
those who have dumped radioactive wastes in the ground, and those
"o wrote regulations allowing it, and those who seek to continue
this egregious and irresponsible act till 1995,

There should be a halt to anything which generates nuclear
waste until the problem of disposal is solved, snd the present
level of blatant poisoning of land and water has been eradicated.

Attenpts by the federal government to delay the vitrification
plant, show & gross lack of awareness and concern for the enormity
and seriousness of the problem.

I am totally opposed to any exemption from NRC licensing foc the
DCE grout vaults.

Further, I am opposed to the DOE disposing of waste water in Z-20
cribs. This totally perpetuates every problem which currently exists.

The govermment has lost its credibility with the public over its
history of deception, stonewalling, and groesly ineffective menagemsst,
problem-golving, and prioritizing. There has been no acoocumtability
to date.

I am very concerned.

Sincerely,

#
2

| 102310
g:w 9 'L\‘)
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March 15, 1991

Secretary, U.S. Nuclear Regulatory Commission

Washington, DC 20555

RE: NRC Docket No, PRM:60-4

Dear Sir:

Enclosed herewith are an origiml and two copies of the Westinghouse Electric
Corporation’s comments on the Petition for Rulemaking regarding the definition of
the term "High Level Radioactive Waste".

We appreciate this opportunity to comment on this important petition for
rulemag:in; If you have any questions on this information, please call Jim Bearden
at 412-642-3990 or me at 412-642-2455.

S.

A. Greén, Manager
GOCO ES&H Programs
Environmental Affairs
Westinghouse Electric Corporation

W
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The Petitioners propose to add to the definition of HLW in 10 CFR 602 the
statement “provided that if, prior 1o disposal, defense reprocessing . . . remove the
largest technically achievable amount . . . and therefore not HLW." Because
reprocessing tank wastes are not defined and HL.W is not clearly separated from
other low-level waste, adding this statement, along with the new proposed
Appendix A, would have the net effect of defining all defense "tank waste" as
HLW regardless ot the level of radioactivity. The waste could only be classified as
non-HLW after being treated by the approved method and meeting established
critenia for each tank of defense waste.

The procedures for determining "largest technically achievable amount” outlined in
the proposed Appendix A would require, at least one year before a tank of defense
reprocessing waste is treated, pre-treated or blended, that DOE publish in the
Federal Register all data concerning that waste. Also, the NRC would be required
to license DOE, under section 202(4) of the Energy Reorganization Act 42 U.S.C.
5842 (4), at least six months prior to any processing of any waste unless the NRC
determuines on a tank-by-tank basis the following:

‘1) The DOE has demonstrated that the largest technically achievable amount
of acuvity from the tank will be isolated for vitrificatior: prior to
permanent disposal; and

That the use of permanent shallow land disposal for the tank waste will be
limited 10 the incidental waste portion, which is the activity remaining after
the largest technically achievable amount of activity has been removed: and

L ¥ ]
N

3) That the treatment, pretreatment and blending processes described in the
DOE submirttal will achieve the stated separation and/or recovery
efficiencies: and

4) That the weatment, pretreatment and blending processes described in the
DOE submurtal are proven, cost effective, state-of-the art processes, which
are capable of removing the largest technically achievable amount of
activiry.”

’
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Westinghouse supports the concept of a risk-based quantitative definition of HLW
since such a definition would distinguish HLW from non-HLW. However, the
“etitioners’ proposal to define “sufficient concentrations” in terms of the largest
technically achievable amount of radioactivity which may be removed from each
tank is not a "concentration” definition and is not quantitative. It does not clarify
the definition of HLW, nor does it provide an objective basis o distinguish HLW
from non-HLW. The Petitioner's proposal would aiso require that technology
development and implementing processes be subject to regulatory evaluation by the
NRC, the Petitioners and others. In fact, the Petitioners have stated that
determunations of how specific wastes will be charactenzed under the standards
proposed by them would be left to ". . . individual adjudicative proceedings.”" This
process is neither technically feasible nor consistent with the statutory
responsibilities and authorities of the NRC and the DOE.

The Fetitioners also request that the public be given adequate opportunity to
comment on the disposition of these wastes. Savannah River, West Valley and
Hanford have prepared Environmental Impact Statements (EIS) for these waste
management programs. Also, an EIS is being prepared which will address changes
proposed at the Idaho Nauonal Engineering Laboratory. These EISs received
extensive public review and comment before they were issued. Additional public
review would be redundant and would unnecessarily delay waste treatment. As
these programs proceed, large amounts of data and information on waste
composition, treatment and disposal will continue to be made available to the

public.

Conclusions

While Westinghouse appreciates and is fully aware of the concerns of the
Petitioners, the proposed rulemaking is inconsistent with the statutory
responsibilities of the NRC and DOE, and the proposed change to the definitica of
HLW and HLW Facility would not add any significant measure of protection of



R— prp— - S — R S — I e, el e L e B eidr i o s e

T R e — — - [ ——— || T e ————
PIF eI LR s EPERT R ————— SR T PR T I 1, o i . - Ry g + 5

public healih and safety or the environment. The proposed rule would instead
delav waste treatment and disposal, increase costs and potentia.y hamp-r sufe
management of tank wastes. The NRC has previously considered, through
extensive rulemaking processes, the appropriate definition of HLW and concluded
that its current definiuon of HLW is satisfactory for the purposes of 10 CFR 60.2.
Public participation as to the final disposition of the waste has been facilitated
through the various rulemakings as well as the EIS process.
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camyel J Chalk

Secretary

J S Nuclear Resulatory Commission
Attn  Docketing and Services Branch
#ashington, DC 20555

“e Derket Mo. PRM-60-4, Definition of High-Level Radicactive Waste

Dear Secretary Chilk,

I have enclosed the comments of the K« ‘ord Education Action League
>n the Petition for Rulemaking by the states of Washington and Oregon
Docket No. PRM-60-4) This concerns the creation of a nev vaste
category, "incidental waste,’ and has an important bearing on the cleanup
of the contamination present at the Hanford Nuclear Reservation.

Thank you for your serious consideration of HEAL's comments. 1If you
“ave any questions concerning chem, please contaot me direotly (the
aqdress and telephone number are printed belov). I look forward to the
“ommiseion koeping HEAL informed as to the progress of your deliberations
concerniny this important matter.

Sincerely,

WY,
| mgg%@ Q\‘

James Thomas
Research Direotor

enclosure

1720 N. Ash * Spokane. Washington 99205 « (509) 3126-3270 « FAX (509) 326.2932
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Comments on
Nuclear Regulatery Commiscion
10 CFR Part 60
Petition for Pulemaking
[Docket No FPRM-60-4]
Oefinition of the Term High-Level Radiocaotiv. Waste”
by
Hanford Education Action League
1720 North Ash Street
Spokane, WA 3920%
Maroh 15, 1991

The Hanford Education Aotion League (HEAL) 1e a nonprofit, research
ind public education organization oonocerned with the Department of
inergy ¢ operations at Hanford Established in 1984, HEAL hae
approximately 400 members dedicated to public openness and a government
which 1s aocoountable to its oitizens

As HEAL revieved the petition for rulemaking submitted by Washington
ind Oregonm, it was frustrating that the petitioners included soant
-nformation to support their many broad claims. Tvo of their olaims
raused HEAL particular oonocern.

First, Washington and Oregon alleged in their petition to the
Tcmmissicn that “the proposed amendment 1s essential to provide proteotion
T the future health and safety of the citizens of the Pacific
‘erthwest "1 The states have failed to provide any scientific or
-bjeotive rationale to support this olaim. More importantly, the states
nave failed to establish why their proposed prooedure is any better than
“he ourrent NRC licensing process.

Given that the petitioners' proposed amendment is based on the ALARA

rrinciple (best technology that is cost effective), the public has no

- Erclosure with letter froe Dossde K. Grimsley, NEC, to Terry Eusseean, dated
Deceaber 10, 1990, p. S.
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Ate protect of their health and
'atety or of the environment The Commiseion must keep in mind that the
tAnIord grout 1g not a proven wvaste form. Even 1f the grout facilit K .s

zeeting PTRA requirements, it 18 not at all clear whether it

to sufficiently prevent the migration of radionuclides,

y those which are vater soluble (e g I1-129 and Te-99)

By only proposing best available technology and cost effectiveness

15 the criteria, the public has no assurance that any commente it might
sibmit based on environmental or health criteria weuld have to be
‘eneidered by the Cozmission. Additicrally, the states’ petition 18 not
1t 2ll clear on how the public should be involved nor 1f the public would
“ave any righte to appeal a decision by the Commission.

While the tank-by-tank basis has scme technical and practical merat,
“here 1s the danger that the publio will not be presented with sufficient
:nformation to understand the total potential impact and risk aesociated
with the aggregate amount of radiation (from all the tanke) disposed of to
Jo0ut

In thear petition, the states have failed to present any information
"o support their claim that the proposed amendment will "provide
protection of the future health and safety of the citizens of the Pacific
Northwest “? This information needs to be supplied before the public will
c¢ able to evaluate whether the proposed amendment or the existing
Licensing process is better at proteoting the Northwest.

The second claim about whioh HEAL i1s ooncerned 1# that the
Tommiesion s rulemaking procedure would be the best way to involve the

rublic  Nowhere do the states offer any justification that their proposal

~idd.,p. 8
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¢3uld grant the ciciazens of the Pacific Northwest a greater access to the
‘ecision-making procese. The states only dismiss the current licensing
cooedure with the folloving dicparaging remark: “the rule amendment

213 alley the avoidance c¢f the admittedly cumbersome licensing

~rocess 7 HEAL regrets that the states of Washington and Oregon conrider

o

tisctive public invelvement as "cumbersome. ' Upon this baeis, HEAL 1s
ckeptical that the proposed amendment will lead to effective
-nvolvement by the publio in the decasicns affeoting Hanford tank vastes.

HEAL finds 1t a grose deficiency that the proposed amenument only
uentiens the double~shell tanks at Hanford If the Commission adopts the
c#tition, 1t would affect the high-level radicaotive vastes in Hanford's
ringle-shell tanks. It 18 quite possible that a significant propertion of
"nege wastes will also be grouted in the future. The petitioners’ serve
cnly the interests of the Department of Energy by bnot considering the
.mpacts to publio health and the environment from the possible grouting of
111 these other high-ieval radiocactive vastes.

HEAL must also take exception to the petitioners oclaim that NWPA,
12 USC 10101 (12)(A). enables the Commission to create an incidental vaste
‘ategory. 4 HEAL contends that the NWPA 1s not applicable to Hanford's
*rout satuation.  The NWPA introduces the concep: of a concentratioL-based
setinition. Whereas this is applicable to the deep-geclogio repositoery
.nd the regulations governing the repository take it into accoust, the
T.mmiseion would be in direot contradiotion with the Energy Reorganization

Aor (ERA) of 1974 if 1t adopted this as a basis for “inocidental vaste”

‘oncerning the Hanford grout vaults.

- Petation for Rulesaking, July 27, 1990, p. 7.
“1did., p. S.
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.» arafted the ERA in 1674 The reason Congrees adopted a source-based
stinition vas to prevent the Department of Energy and others from

sluting high-level radicaotive wastes 80 as 0 Deet 3 concentration-based
;ezinition  Tne proposed grouting of tank vastes at Hanford wall
ignificantly dilute the tank vastes

At this point, it 18 importamt to state far the record that there 1s
r~me agreement between HEAL and the states of Washington and Oregon. HEAL
:grees with the petitioners that ‘under existing law, defense reprocessing

iste, including Hanford double-shell tank vaste, 18 HIW Consequently,
cng-term storage or disposal of such tank vaste 1s currently subject to
..censing by the Commiseion "%

There are enormous complexities involved with this 1ssue. More
.nisrmation 18 needed (perhaps the only poant that all parties
:vknowledge)  More public involvement 1s a necessity. The current
“saderal lav does not provide a sufficient process to address the Hanford
situation.  However, the petitioners’ amendment 1s perhaps even more
:roblematio than the ourrent situation. Therefore, HEAL urges 12 the
strongest terms that the Commiseion seriously oonsider the following
recommendation.

HEAL'# Recommendaticrn to the Commission

In order to have an informed citizenry effectively participate in
“he decision of how to properly dispose of the low-aotivity vastes from
“he Hanford underground high-level nuclear waste storage tanke, HEAL urgee
*he Commission to undertake a public decision-making process that would

oclude (at a mainamum):

Tadd., p. 6.
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1) A series of public information workshops to educate interested

croper role of the Commission and other regulatory agencies, the limited
nowledge of the tank wastes, and the possible safety, health, and

snvironmental consequences of each of the optinns.

2) After a short amount of time to allow the public to reflect on
*he infsrmation presented at the workshops (2-4 weeks), the Commission
shauld hold a series of official hearings to receive public commsni on the
rreposal

11 The series of informational workshops and official hearings
should be held in at least the four major metropolitan areas of the
Pacific Northwest (1. e Seattle, Portland, Spokane, and the Tri-Cities)

Conolusion

Even though HEAL has numerous problems with the ocurrent petition,
HEAL 18 reticent to recommend that the Commission totally rejeot it  This
would leave the citizens of the Pacifio Northwest right back where we vere
several years ago vhen the Commission s staff vere meeting secretly with
"he Department of Epergy and looking for ways of skirting the law to allow
*he disposal of high-level radicaotive vaste in the grout vaults at
Hanferd

HEAL is willing to consider that good and sufficient reasons do
aziet for uniquely addressing the disposal of low activity wastes to the

Yanford grout. However, such reasons have not been presented in this

VAT e
- -

v .-

1on. Therefore, HEAL urges the Commission to undertake our
recommendation for an extensive public prooess that would develop an

\dequaie basia upen which & vise deoision can be based.
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COMMENTS OF OHIO CITIZENS FOR RESPONSIBLE ENERGY, INC. ("OCR

"
) .
ON PRM-60-4, "DEFINITION OF THE TERM 'HIGH-LEVEL RADI&I’:TM&ES ol

WASTE,'" S5 FED. REG. 51722 (DECEMBER 17, 1990)

JCRE 1s not taking a position in favor of or in opposition to.
PEM=60-4, With regard to the definition of "high-level
radicactive waste," it is OCRE's position that the current
diefinitions of "high-level" and "low-~level® wastes are
arpitrary and artificial. In particular, the term "low~level"
~waste 1lmplies "low-hazard," which may not be the case for many
"low-level" waste streams.

The protection of the public health and safety and the
environment would be enhanced by abandoning the current terns
“high-level" and "low-level" and devising different radicactive
waste classification schemes which are commensurate with the
risks posed by the waste materials. The goal of radiocactive
waste management must be the isclation of radioactive wastes
from the biosphere for the duration of their hazardous lives.
This can be done in the most cost-effective manner if waste
streams are segregated, as they are generated, as much as
possible.

It is not clear that PRM-60-4 will achieve the goals stated
above. It may be more appropriate to classify the entire
contents of the tank wastes as "high-level"™ wastes than to
declare a portion of them as "low~level." However, the waste
characterization requirements in the petitioners' proposed
Appendix A to Part 60 are essential for beginning to solve the
legacy of poor waste management practices at the DOE's Hanford,
Washington site. OCRE also believes that NRC oversight and
regulation of the DOE facilities, both for their cleanup and
operation, is essential. The lack of any independent
regulation ocf the DOE facilities 1s the root cause of their
vast environmental contamination and general poor performance.

Respectfully submitted,

.i g
Susan L. Hiatt
OCRE Representative
8275 Munson Road

Mentor, OH 44060
(216) 255-3158
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‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY -
M WASHINGTON, D.C. 20460 i
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MR 15 199

+ OFFICE OF ENFORCEMENT
Mr., Michael T. Lesar
Regulatory Publications Branch
Office of the Administration
U.S. Nuclear Regulatory Commission
washington, D.C. 20555

Dear Mr. Lesar:

In accordance with Section 309 of the Clean Air Act and the
National Environmental Policy Act (NEPA), the U.S. Environmental
Protection Agency (EPA) has reviewed the petition for rulemaking
on the definition of the term "high level radioactive waste" and
has noc comments.

Thank you for the opportunity to review the petition.

Should you have further need to contact EPA regarding this
rulemaking, please have your staff contact Ms. Susan Offerdal of

my staff at (202) 382-5059.
Sincerely, ‘ACZ'L‘A/}__

Richard E. Sanderson
Director
Office of Federal Activities

Printed on Re=wied Paper



Department of Energy (55/7% 5/7

Washington, DC 20588

Mr. Samuel Chilk

ecretary of the Commission
U.S. Nuclear Regulatory Commission
washington, DC 2055%

Attn.: Docketing and Service Branch)

Fe R I notice dated December 17, 1990 (55 FR
d1733). ti Nuclear Regulatory Commission (NRC) announced a
petition om the States of Washington and Oregon requesting that
NRC amend | regqulations to establish a procedure for
letermining whether treated defense reprocessing tank waste is
high-level radioactive waste (HLW) (Docket No. PRM-60-4). The
Proposed amendments would affect the Department of Energy's (DOE)
environmental restoration and waste management programs.

For the following reasons, we recommend that NRC deny the
petition, which is contrary to law and impracticable:

The amendments would involve NRC in regulation of DOE's
predisposal waste treatment and Processing activities.

Therefore, we believe that the proposed amer. iments are

inconsistent with NRC's limited authority to license

specific DOE facilities under the Energy Reorganization Act
of 1974 (ERA).

The proposed amendments neither constitute a definition of

HLW nor provide useful guidance for determining if waste is
nigh-level.

The requirement to remove the "largest technically
achievable amount of radiocactivity on a tank-by-tank basis"
does not provide a means for balancing and optimizing

considerations such as impacts from waste disposal, public
and worker exposures, and costs.

Beyond the specific matter of the petition, DOE recognizes the
need to ensure that possible short-and long-term impacts from
management of high-level and incidental wastes are reduced to
levels as low as reasonably achievable (ALARA). To this end, DOE
will ensure that plans for separation of tank waste into high-
level and incidental waste are developed on the basis of an ALARA
analysis that considers public health and safety, environmental
impacts, worker exposures, technology, costs, and other factors.

™

DOE will continue to provide information to the NRC, the




petitioners, and others to ensure full public disclosure of its
activities involving the disposal of all radiocactive waste.

As the Department looks forward to future plans and decisions for
other DOE wastes, we continue to believe that the best approach
for establishing standards for waste management would be one that
is based on risk. NRC development of a risk-based definition of
HLW would assist DOE in developing future programs and procedures
for managing wastes contair 1g wide ranges of radiocactivity.

We would be happy to provide meore detailed comments if you
require additional information about any of these issues. The
contact on my staff is Mr. Gary Roles (202-566-0289).

Paul L. Ziemer, Ph.D.
Assistant Secretary
Environment, Safety and Health
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UNITED STATES
NUCLEAK REGULATORY COMMISSION
WASHINGTON, D C 20888
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Mr. R. A. Holten

U. 5. Department of Energy
Richland Operations Office
Waste Management Division

Richiand, WA 99352

Dear Mr. Holten:
The U. §. Nuclear chulator; Commissfon (NRC) staff has reviewed the U. §.

Department of Energy’'s (DOE) draft environrental impact siatement (DEIS)
entitied Disposal of Hanford Defense High-Level, Transurani Tank W i
DOE/E15-0 n the basis of our review, ral

and dotailod.counonts. Although not part of our comments on the draft EIS, the
NKC also wishes to express its concerns re ardinY other legal and 1nstitution¢l
issues releted to the concept of in situ disposal of high-level wastes (HLW) at
Hanford.

First, as you are aware, under Sectizn 202(4) of the Energy Reorganization

Act of 1974, any facilities expres. 'y authorized for disposal of defense
hiza-level wastes are subject to the licensing and related rogulltory authority
of the Commission. Whether the express authorization for particular facilities
is legislative or administrative in our jud?lont has no balr1n? upon the
concerns that lad Congress to provide for licensing by NRC. Also, it

appears tnat the Hanford "tank wastes," which from the information presented

in the draft EIS would have been regarded as HLW when the Energy
Re-rganization Act was passed, remain HLW for purposes of determining

whether or not NRC has such jurisdiction. If DOE believes that subsequent
prOCQSsin? of the "tank wastes" may have altered the classification of some of
the materials being stored, more detailed waste characterizatiun information
would be necessary to support that view.

Second, licensing of Hanford waste tanks for HLW disposal will be
procedurally complex because of the need to develop appropriate standards

and procedures, the existing fait accompli status of the waste tanks, and the
difficulty in reasonably evaluating alternatives (0.8.. aliernative sites) as
required by the National Environmental Folicy Act. Other statutes would also
need to be considered, including one provision (42 U.S.C. § 7272) which
could be read to bar the expenditure of funds for purposes related to the
licensing of defense waste management activities such as those that might be
undertaken at Hanford.




COMMENTS
OF THE
U. §. NUCLEAR REGULATORY CCImM1SSION
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AND TANK WASTES
(DOE/EIS~0113)
PUBLISHED MARCH 1986



GENERAL COMMENTS

It 15 stated in the DEIS (p. 1) that the purpose of the EIS 1s “to provide
environmental input into the selection and implementation of the final disposal
sctions for high=level, transuranic and tank wastes located at the Hanford
Site." The document goes on to state that the DEIS 1s “both a programmatic EIS
intended to support broad decisfons with respect to the disposal strategies for
Lhe Hanford waste" and “"an ‘mplementation EIS intended t ' provide project
specific environmenta) input for decisions on moving forward with certain
disposal activities" (p. x111). The DEIS further indicates that following
publication of the Final EIS, the DOE "will begin selection of a Manford
Defense Waste fina) disposal strategy which will be documented 1n one or more
Records of Decision. The DOE may decide to proceed with implementing certain
parts of the strategy while delaying final decision on other parts pending
further research and development” (p. x111). This approach makes the review of
the document difficult because 1t 15 unclear which areas will receive
additiona) research and development and how the results of these research and
development efforts wil) be factored into the decision=making process. The
DEIS indicates that further NEPA review 15 anticipated to support certain other
specific acrivities prior to their implementation but the document does not
indicate wiich activities this would apply to, what the additional review would
consist of, or when 1t would occur. The NRC staff recommends that the Final
£15 clearly identify which decisions will be postponed pendirg completion of
additiona' research and development, when these activities are likely to be
completed, and the type of NEPA review that s anticipated.

The NRC agrees with DOE that several areas require additional ressarch and
development prior to making decisions concerning the disposal of the Hanford
wastes. These include: (1) characterization of the wastes in the single-shell
tanks, (2) long=term performance of the protective barrier system; (3)
geochemical characteristics of the site; and (4) development of analytical
capabilities for projecting waste transport, Each of these s discussed below.

Characterization of single-shell tank wastes

The DEIS notes (p. 3.5), and the NRC staff agrees, that additional
characterization of wastes in the single~shell tanks will be necessary to
provide more detailed information about waste inventories. The NRC recommends
that the wastes also be characterized, to the extent practicable, by their
sources in fuel reprocessing operations. [f, for example, certain tanks
contain wastes from the cperation of the first cycle solvent extraction system,
then these wastes would clr7arly be considered as high=level wastes. However,
if ome of the tanks contain predominantly incidental wastes such as cladding
removal wastes or organic wash wastes, and 1f the radionuclide concen‘rations
in these wastes are comparable to other low-leve] wastes, these wasies might
not be properly classified as high-leve)l wastes.
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DETAILED COMMENTS

015POSAL OF TRU WASTES WITH CONCENTRATIONS BELOW 100 NC{/GM

The NRC staff is concerned about disposal of wastes with TRU concentrations
velow 100 nCi/gm (e.9., Section 3.3.1.4, paragraph 1). Disposal of such wastes
may require better protective measures than are evidenced in this DEIS. For
example, NRC's analyses in support of 10 CFR Part 61 showed that Class C
wastes, including wastes with TRU concentrations between 10 and 100 nCi/gm,
must be disposed of using a stable waste form and the disposal facility must
either permit emplacement at least 5 meters below the ground surface or must
include an enaineered intruder barrier. The staff encourages the DOE to
consider the re;uits of the Part 6] Support1n; analyses when developing
disposal concepts for such wastes. (The staff notes that, for other projects,
the 000 has committed 1tself to comply with the 10 CFR Part 61 performance
objectives for disposal of low=level wastes. See, for example, the Proposed
Find‘ng of No Stgnificant Impact, Disposal of Project Low-Level Waste, West
Valley Demonstration Project, West Valley, New York, Apri) 1986 )

PROTECTIVE BARRIER AND MARKER SYSTEM

Appendix M, Preliminary Analysis Of The Performance Of The Protective Berrier
And Marker System

The NRC staff recognizes that substantial research and development of barrier
concepts remains to be completed before a decision can be made to implement
gither the fn=place stabilization or the reference alternative. The following
concerns regarding the design and performance of barriers should be considered
dur‘ng DOE's future barrier research and development efforts,

Overal! Barrier Design

The barrier design shown in Figure M. 3 of Appendix M fs based on constryction
of a myltilayer capillary (or "wick") barrier that is intended to reduce deep
drainage. The key to this cdesign s a layer of very coarse grave! or rock withn
an overlying revegetated layer of fine-textured sofl. Under ideal conditions
this mylt!layer design can minimize Infiliration rates by trapping fluids in
the uppermost soil layer and subsequently removing soil moisture through
evapotranspiration. Such a cover is only effective to the extent that
hydraulic pressure within the wick 1s insufficient to cause & bDreakthrough into
the pervious layer beneath the wick. [f breakthrough occurs the pervious layer
must direct water horizontally so that it will not migrate further down toward
the waste. In order to 30 this, the base of the pervious layer must have
adequate slope, probab’'y greater than 5 percent. Such a slope is not apparent
in the barrier design o° A-pendix M,

It should be noted further that a wick design should be based on extreme
precipitation events rather than average annual precipitation. Wetting fronts
and subsequent breakthrough are likely to occur during storms with infrequent
retyrn periods. Given the time perfod during which this barrier must be

' "ective, 1t 13 prudent to desfyn 1t for a storm with a very low recurrence
nterval (e.g., 1000 yr, 24 hr storm).



S
The DEIS a)so states that the barrier would restrict penetration by plants ang
animals {nto the waste, because of the rock and absence of moisture beneath the
wick. The staff is concerned, however, that even shallow burrowing within the
upper soil layer (down to the rock) could impair the effectiveness of the wick
as 4 moisture barrier. The DOE should fnvestigate means for preventing or
minimizing burrowing within the bavrier.

Potentia! for Erosion

Tt appears that 1iitie or no consigeration has been given to the potential for
erosion of the sofl cover of the protective barriers due to the occurrence of
loca) intense precipitation. Several long=term stability investigations
performed for the NRC staff indicated that the most disruptive natural
phenomena affecting long=term stabilization are likely to be wind and water
erosion (Nelson et al.. 1983; Young et al., 1982; Lindsey et al., 1982; and
Beedlow, 1984). These studies also Indicated that wind and water erosion can
be mitigated by a rock cover of reasonable thickness and that the sfze of the
rock chosen for the protective cover will normally be controlled by a design
precipitation or flood event,

The NRC staff considers it very important that adequate erosion protection be
provided to prevent the occurrence of sheet erosfon and the inftiation of gully
erosion. Gully ercsion, once inftiated, can zause extensive damage to any soil
cover, such that previcus assumptions rogard1n? infiltration, bictic Intrusion,
erosion, and releases of radionuc)ides may no longer be valid,

On the basis of NRC staff experfence with long=term stabi)lization in arid
regions of the western United States, it fs very unlikely that the proposed
vegetative cover will provide adequate protection to prevent the occurrence of
gully erosion (Nelson et al., 1983). In genera), a rock cover is usually
needed to provide such protection. A mixed rock/soil cover might provide
similar protection while also allowing growth of a vegetative cover. The NRC
staff recommends that such a protective cover be considered. To address
various uncertainties and provide for & conservative design basis, it would be
prudent for the DOE to design the rock cov. for an occurrence of localized
intense precipitation as previously discussed.

Long=Term Stability

The performance of the barrier shown in Figure .3 of Appendix M 15 dependent
on the overa!l structural integrity of the barrier system and on the
maintenance of interlayer textural differences. It fs not known whether these
factors can realistically remain stable over a time scale of 10,000 years.
Even 1f structural integrity of the barrier can be maintained over this time
scale, downward infiltration of fine-grained soil materfals into voids of the
gravel layer could compromise the barrier effectiveness by altering texture)
differences in the caz - ary barrier. This could occur through gradual
settling or minor suz. c2nce of the protective parrier after construction.
(The structural stad' =y of aste tanks is of particular concern in this
regard.) Other mechan ' s»s for altering textura) differences would include
biogenic activity (oiscussed above), and liquefaction of the base of the scoil
cover 1f 1t is near saturition and experiences significant sefsmic
accelerations.
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It 1y noted that overal) deterforation of the capillary barrier would be
accelerated by 2ny physica) rupture of the barrier, as perhaps induced by
vigratory ground motions or by the intrusion of man. Such a physical rupture
would allow direct 1nflux of runoff and precipitation through and beneath the
parrier. 1n that event, c.ntaminant transport within the vadose zone beneath
the protective cover could be increased significantly.

In summary, the NRC staff considers that many uncertainties remain unresolved
regarding long=term performance of a capillary barrier, Substantial additional
research and development of barrier concepts must be completed before 2
preferred alternative can be selected for actual disposal of wastes,

Volume 2, Foreword, page xxxiv, paragraph 2

The assumption that the single~shell tanks remain integral for 165 years is
both arbitrary and unsubstantiated. As stated in the DEIS: "an arbitrary
assumption has been made that none of the tanks provides a barrier after the
year 2150. This 1s equivalent to assuming the tanks provide a barrier to
significant levels of vapor-phase transport of moisture for another 165 years."

The DEIS goes on to state that there are "no data to suggest tha: significant
releases from the solid waste form are currently occurring. This may indeed
be cor-oct. However, there are data which show that releases have occurred
from these tanks in the past. Based on historical difficulties with the
integrity of the single-wall tanks, the highly soluble waste form they contain,
and the lack of data supporting the inteqra) tank assumption, 1t would be
prudent to assume that properly backfil 2d tanks will provide only the
structural stability necessary to inhibit slumping, collapse, or other failure
of the disposal site. While the proper backfilling of tanks is necessary for
structural stability, 1t will not significantly inhibit water infiltration or
radionuc)!ide release.

Appendix M, Section M 4, Reduction in Risk of Inadvertent Intrusion Through
Passive Institutional Controls, page M 12, paragraph 1

The Fina) Environmental Impact Statement on 10 CFR Part 61, "Licensin
Requirements for Land Disposal of Radioactive Waste" (NUREG-0945, 1982),
indicates intruder pathways dominate the potential health effects from
commercial low=leve! radicactive waste disnosal. Appendix R (p. R.1) of the
DEIS recognizes a similar effect, in that “scemarios involving contact with or
intrusion into waste...predict significant adverse or fatal consequences to
those ignoring warnings and intruding fnto the wastes." However, the DEIS puts
considerable reliance in the passive institutional controls described in
Appendix M to avoid the intruder problem. The arguments supporting reduction
in the risk of inadvertent intrusion are very weak: "The risk reduction
factors presented here are based solely on the author's judgment; at present
there are neither empirical nor theoretical models upon which these risk
reduction factors can be based."

The Final EIS should provide a stronger biiis to support the effectiveness of
the proposed barriers as a deterrent to inadvertent intrusions.
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Section 3.4, Comparison of Impacts From Alternatives, pages 3.33-3.65

The DOE's proposals for permanent disposal of defense wastes at Hanford may
pose special problems with respect to the NRC's current and future reviews and
1icensing decistons involving BWIP as & candidate site for the high=leve! waste
geologic repository. For example, the DOE fs required to develop & Performance
Confirmation Program for BWIP to provide data that indicate, where practicable,
whether subsurface conditions encountered and changes resulting from
construction and waste emplacement are within 1imits assumed in the licensing
review and that natura)l and engineered systems and components are functioning
as intended.

Some of the actions proposed in this DEIS could potentially make a BWIP
performance Confirmation Program more difficult to design and carry out. For
example, the barriers proposed for in=place stabilization of wastes may reduce
infiltration to the unconfined aguifer system, potentially altering groundwater
flow conditions. The Final EIS should include, in the discussion of impacts,
possible effects of the proposed alternatives on licensability of a high-level
waste repository at the BWIP site.

Section 6 6, Resource Conservation and Recovery Act, pages 6.10 and 6.31

In this section the DOE suggests that all of the waste covered in the DEIS is
byproduct material and therefore not subject to subtitle C of the Resource
Conservation and Recovery Act (RCRA). Throughout the text, however, the DOE
acknowledges in numerous instances that the waste contains materials that are
considered hazardous, dangerous ani/or toxic by the EPA. In section 6.6 the
D0 appears to be relying on a legal interpretation of authority rather than a
technical analysis of hazard to make the conclusion that RCRA does not apply.
Since no final determination has been made concerning the EPA and/or primary
state authority regarding the disposal of this material, it would seem prudent
that the DOE at least consider the impacts of the prescriptive disposs) and
monitoring requirements that would be mandated by RCRA.

HYDROLOGY

Section 4.4.1, Surface Waters, page 8 12, paragraph 2

The flood analyses and information provided in the DEIS indicate that
facilities may be exposed to a potential flood threa from Cold Creek, since
portions of the site may be flooded by a 100-year flood. It therefore appears
that the requirements of Executive Order (E. 0.) 11988, “"Floodplain
Management", have not been addressed. This E. 0. requires, among other
considerations, that :re nazards and impacts associated with siting ina
floodplain be fdentif ez and evaluated. Accordingly, an outline of the
procedures involved in this decision-making process should be provided, and
comp)iance with €. 0. 11988 should be discussed.

LR o R e ST e
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Section 4 4.1, Surface Waters, page 4 .12, paragraph ¢

Resuits of flood studies 1n the Cold Creek watershed (Skaggs and Walters, 1981)
{ndicate that a potential for flooding of portions of the site exists, As
proposed, 1t appears that several facilities may be placed in an area of the
Cold Creek floodplain, which could be fnundated by seversl feet of water,

Based on an examination of the Skaggs and Walters report, it appears that the
magnitude of flooding on Cold Creek may be underestimated. The Probable
Maximum Flood (PMF) was estimated in the repo-t to have & magnitude of 55,000
cubic feet per second (cfs) at the site where the drafnage area 1s about 86
square miles. Review of historic flood data for arid regions of Washington and
Oregon with similar climates and weather patterns indicates that a flood of
this magnitude has occurred on a stream with a dratnage ares of about 13 square
miles, located less than 150 miles from the site.

In recognition of the fact that the Cold Creek basin could have different
flood-producing characteristics from the stream that produced the historic
maximum discharge, ft 1s nevertheless important that the PMF represent an upper
bound of flood potential for a particular stream. It appears that this upper
bound 1s not well~defined for Cold Creek

In sddition, maximum water levels will be increased as result of increased
PMF gischarge and may also be fncreased by site location in the flood plain,
The amount of increase in water level due to flood plain constriction has not
been discussed 1n the DEIS. On the basis of topographic and cross=sectional
examination of the site area, surface facilities may be subject to flooding and
may constrict the flow area in the flood plain. This may increase the water
tevels associated with major floods, this increased level and its potential
impacts should be discussed in the Final EIS.

Section 4 4.2, Groundwater, page & 18, Figure 4 8

[soheads indicate a potential for migration of waste from the 200+W area to the
existing commercial low-level waste facility situated near the southwest corner
of the 200-F area. This may adversely impact groundwater monitoring activities
associated with that facility,

Appendix R, Section R.7, Other Surface Flooding, page R.92, paragraph 1

Disposal alternative #2, and in some respects alternatives ¥l and #3 (page ix,
Executive Summary), present disposal scenarios similar to the burfal of
high=level waste in a sha'low land disposa) site. A1l or some of the
high=level and low=leve! wastes would remain at shallow depths below the ground
surface. Consequently, the waste may be subject to rear-surface natural
phenomena.

The draft EA for the proposed disposal of high-level wastes at Hanford
concluded, and the NRC agreed, that proglacial catastrophic flooding associated
with the melting phase of glaciation would not likely occur during the
10,000-year isolation period. However, other consequences of either
significantly warmer or cooler climatic trends could result 1n adverse
enyironmenta) conditions at the Hanford Site, For example, future ¢limatic

S g i L S i
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varfations may cause increased sediment loads in the Columbia River and fts
tributaries, resulting 1n possible channel migratfons. These possible adverse
conditions are discussed in major comment #2 of NRC's comments on the draft EA
E?; Hanford (NRC, 1985a) and shou'd be considered in the defense waste Final

Appendix §, Section .2, Radionuc)ide Releases to Accessible Environment, page
§.6, paragraph ¢

From discussions in the DEIS, 1t {s viclear vhether the drier~climate scenario
{s considered representative of either the Molocene (recent) climate at Hanford
or of conditions drier than at present. Assumed log=normal probability density
functions for annual groundwater recharge were described for both drier and
wetter climate scenarios over the next 10,000 years. The drier climate
scenario was assumed to have a median annval recharce of 1.5 cm, whereas (e
value for the wetter climate scenario was assumed to be 5.0 cm,

1f 1t 1s intended that the drier clinate scenarfo is representative of recent
conditions, what 1s the basis for the assumed median annual recharge of 1.5 cm?
On pages 4.19 and 4.20 1t 15 stated that the annual average recharge from
precipitation on the 200 Areas plateau has not been estahiished to date, but
two sets of lysimeter measuremenis are expected to resoive this question within
4 to 5 years. It was also stated that DOE expects that the value will lie
within the range of 0.5 to 5.0 cm/yr based on data to date.

In summary, with regard to fute=e¢ climate scenarfos, the Final EIS should
contain a discussion that more .learly defines and differentfates between the
terms “drier" versus "wetter. ¢ Also, more information should be included about
uncertainties in assimed values ‘or ranges and median values of future annual
recharge for the Aanrord Site.

Appendix §, Section §.5 %i-ylts, page § .24, paragraph 3

[t {s stated that *he conpos'te release~ratio/probability curves show that the
tr=place stabilfsaticn and dispocal alternative and the reference alternative
meet the EPA standass &% *he 99.9 percentile. This conclusion is not
adequately Supported.

Speci‘ically, over the next 10,00 years, 1t {s assumed that a drier climate
stenario is nine times more probable than a wetter climate scenario (0.9 vs.
0.1, combined probability = 1.0). No basis for tnis assumption 1s given and no
relevant references are cited in "he appendix. This assumption biases the
results of ¢ composite release curves (Figure §5.10) in favor of a drier
climate with fts implications of reduced recharge, infiltration, and
contaminant transport "he rationale for assigning such a high probability to
dryer climate scen.. ':: ~ould be explained fn greater detail.
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(DEIS, Vol. 2, pp. xxxi and xxxif; Vol. 3, pp. P.1, P.11). Release
concentrations used in the DEIS are described by the DOE as being conservative
estimates on the basis of data available in the literature (DEIS, Vol. 2, p.
xxxii). Future release models, which the DOE states will take into account
waste form release characteristics (DEIS, Vol. 3, p. P.18), should be
incorporated into future impact assessment calculations,

Appendices O and U, Hanford Site Geochemical Conditions

The DEIS does not demonstrate that the ambient geuchemical conditions and the
composition of the tank waste have been adequately characterized to allow
realistic transport assessments of contaminants at the Hanford site. To
develop valid transport models and use accurate values for parameters in these
models, the sfte geochemistry must be carefully examined and characterized.
Since the DOE repeatedly cites the lack of site geochemical data (DEIS, Vol. 3,
pp. 0.7, 0.8, 0.15, U.4, and others) and uncertainty as to the composition and
speciation of the tank waste (DEIS, Vol. 2, p. xxxv), the DOE should
demonstrate that the site geochemical conditions are known well enough to
ensure that the models and model parameters used in the impact assessment
calculations are reasonable and conservative.

Aypendix P, Section P.1.4, Giffusfon-Controlled Release Beneath & Protactive
arrier, page P 7. bullet &

The DOE states that prior releases of contaminants (e.g., tank leaks, crib
disposals, well injection) are not included in transport simulations because
"most are not categorized as high=level or transuranic (TRU) waste," and those
that are high=leve! or TRU are of negligible guantity. The DOE should take
into consideration prior releases of contaminants in the transport calculations
since these wastes are components of the current site geochemical conditions,
Because these wastes will continue to be transported, their effects on the
transport and attenuation of other contaminants (1.e., future releases of
defense wastes) and their contribution to waste concentrations at site
boundaries should be assessed.

Appendix V., Site-Monitoring Experience

The DEIS includes a brief discussion of current and former environmental
monitoring activities at Hanford. Examples of localized contamination problems
(cribs, trenches, etc.) are discussed in detail, while Jarger-scale contaminant
olumes receive 1ittle mention. The large-scale movement of these plumes has
peen studied at Hanforad for decades, and much has been l2arned about
contaminant migration in the unconfined aquifer system. Some of this valuable
information should be ‘ncorporated in the Final EIS. At a minimum, additions
to the Final EIS should include available maps that show, for various times,
the shapes and movements of various contaminant plumes known to exist fn the
unconfined aquifer system. This would include constituents 11ke nitrate,
tritium, 1-129, Ru=106, Co-60, and Tc=99. These types of mobile contaminants
show considerable promise in the continued study of flow paths for contaminant
migration in the unconfined aquifer system at Hanford. The Final EIS should
include a discussion of the role of large-scale contaminant plume behavior in
evaluating the environmental impacts of future defense waste disposal
operations,
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Appendix V, Section V.5, Reverse Wells, page V.29 paragraph 2

The DEIS states that “the zone of [radiclogic] contamination around the 216-B-5
reverse [1njection] wel)l appears to be [chemically] stable, with no apparent
further migration of radionuclides." Results are shown for Cs-137, Sr-90, and
Pu=239,240. However, a previous DOE fnvestigation indicated that there was
some avidence of contaminant migration beneath the well site, the source of
which was uncertain. The following was reported by Smith (1980):

Gamma logging showed that sediments distributed over a broad area and
located just above the basalt surface were contaminated with low-leve!
gamma contamination. Examination of previously collected ?lﬂl‘ logs
indicated that a possible source of this contamination could be the BY
cribs located [approximately] 900 m north of the reverse well. This work
also indicates that the contamination may be moving in a southeasterly
direction.

Smith (1980) also recommended that the broad contamination plume at the basalt
surface should be investigated as to fts distribution, source or sources,
radionuclide fdentity and concentrations, and that a monftoring plan be
developed {f required. This study showed that the position of the water table
and the type of sediment to which waste solutions are discharged are important
factors for controlling radionuclide distributions. The study also recommended
the use of stainless steel well screens for monitoring wells. Anomalous beta
activity was present on rusted portions of corroded well casings and was
believed to have produced some erroneous radionuclide analyses,

This 1s the only reverse well for which contaminant migration has been
characterized, and one could not thereby conclude that the results are

tatistically significant. Because of aquifer heterogenefties and the chemical
variability of fluids originally injected into various reverse wells, {t may
not be reasonable to extrapolate these results to other reverse well locations,
It 1s noted that zones of contamination appear to extend beyond the maximum
depth of penetration of the monitoring wells. It would be useful to know to
what depth contaminants may have penetrated basalts at the base of the
unconfined aquifer. Previous researchers at Hanford have presented some
evidence for deeper contamination. Brauer and Rieck (1973) noted the presence
of 1-129 in groundwater obtained from wel! 699-10-E12 P. The sampled aguifer
was believed to be confined, and it was suggested that there had been some
contamination of the groundwater since the early 1940's,

The presence of varying concentrations of contaminants that were released to
the unconfined aquifer system over the last four decades provides a unique
opportunity to better uncerstand in situ solute behavior and geochemical
retardation processes Given this unigque opportunity, the DOE should plan
additional in sity characterization studies of this type as a means of better
supporting modeling st.d'es of contaminant transport in the unconfined aquifer
system.
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GEOLOGY

Section 3.3.$.S, In-Place Stabilization and Disposal Applied to Previously
{sposed-o ~Contaminated Sofl Sites, page 5.25; Eirairggh 1

This section states that a geophysical survey of the 1iquid waste sites with

high subsidence potential will be completed to characterize them and te

{dentify grout=injection points. Further discussion of the feasibility and
adequacy of subsidence control should be provided in the Final EIS.

Section 4.0, Affected Environment, page 4.2 Figure 4.1

Figure 4.1 provides the general locations of the defense high=level and
transuranic wastes. Figure 4.1 indicates that waste disposal occurred in the
200-W, 200<E, and 300 Areas and fn the Wye Burta) Ground. The DEIS should more
precisely identify all waste locations at Hanford. It {s further recommended
that the Fina) EIS include additional fnformation regarding the geohydrology,
geochemistry, and geology (e.g., geomorphology, stratigraphy, and structure) of
specific waste disposal areas to better characterize these sites. For example,
the potential for contaminant migration fn the vadose zone beneath a given
disposal site cannot be reliably determined without an evaluation of actual,
site~specific soi) moisture characteristics and curves of pressure head versus
hydraulic conductivity,

Section 4.3, Sefsmicity, page 4 10, paragraph 4

The existence of faulting and the possibility of fault reactivation fn the
waste (1sposal areas has not been adequately addressed. The general guideline
in 10 CFR 61.50(a)(9) may be of use in discussing the potential and
significance of faulting in these areas.

The referenced draft EA for Hanford (DOE, 1984) presented a generally favorable
view of the tectonic seiting and possible effects of tectonics on waste
isolation. In the NRC's major comment #4 on the draft EA (NRC, 1985a), this
view was considered to be inadequately supported by the data and analyses
presented. The statements made by the NRC staff regarding the reference
repository also apply to the waste disposal alternatives of this DEIS.

Section 4.3, Seismicity, page 4.10, paragraph 4

A serfes of sub=vertical clastic dikes has been observed (NRC, 1985b) in the
trench walls at the U. S fcology Low-Level Waste Disposal Area, which is
located in close proximity to the 200-E Area. The dikes cut across, but do not
appear to offset the sand and silt strata in the trenches. They taper upward
and extend from below the base of tne trench to within 8 to 10 feet of the
surface. They are apsroximately 2 to 3 feet wide at the base and several
inches wide where they are truncated or pinch out near the ground surface. The
dikes, which occur in other areas of the Hanford Reservation, may be related to
fissuring caused by ground motion resulting from seismic activity. The
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fissures were apparcntly filled by movement of water-satyrated sediments under
hydrostatic pressure, which are susceptible to Tiquefaction.

The presence of these clastic dikes may have significant implications for
shallow land burial of low-leve! and high=leve! wastes. In the 500 te 10,000
year periods of fsolatiun required for low-level and high=leve! wastes,
respectively, there fs a possibility that fissuring may again occur or that
existing fissures may be reopened as a result of sefsmic activity. Existing
fissures may a4lso provide avenues for groundwater migration. The probability
of occurrence &s well as the significance of these fissures should be
addressed. Additionally, the possible existence of these dikes within the
waste disposal areas should be determined,

Section 4.7, Land Use, page 4 30

The DEIS does not address nor does 1t provide information on the potential for
the existence of natural resources in the defense waste aress. 10 CFR 61.50
(4) requires that, for the near-surface disposal of low=level wastes, areas
known to contain natural resources should be avoided. While the disposal of
defense wastes 1s not subject to 10 CFR Part 61, the reasons for avoiding such
arsas remain valid. The Final E1S should provide an evaluation of naturs)
resources, including hydrocarbon and mineral resource potential at thy proposed
site. This 1s particularly relevant fn view of a natural gas discovery within
sediments uncor\y1n¥ the basalts in the Saddle Mountains area of the Hanford
Reservation by Shall 011 Company (NRC, 1985a).

Appendix 0, Section 0.1, Stratigraphy Beneath The Hanford 200 Aress,

pages 5.2-0.8 o

The principal units that comprise the unconfined aquifer system at Hanford are
discussed in Appendix 0. Little information | provided on the topic of
palecgeomorphology at Hanford. This topic may be of importance in developing a
better understanding of flow and transport in the unconfined aquifer system,

Brown et al. (1962) provided geologic interpretations that accounted for the
apparently rapid dispersal of tritium in the unconfined aquifer system at
Manford. They noted that the contaminants appear to be following old Columbia
River channels incised into the eroded upper surface of the low-permeability
Ringold Formation sediments. These channels are filled with more recent
deposits (Manfod Formation) that have permeabi|ities approximately two orders
of magnitude greater than in the underlying Ringold strata. It appears that
the relative subcrop elevation of the Ringold Formation with respect to the
water table thereby exerts considerable influence over groundwater flow paths,
This may account for the observed branchicg (anomalous macro~ispertion) of
contaminant plumes migrating away from the 200 East Area. This information
chould be considered ~ren ‘nterpreting the results of groundwater surveillance
at Hanford and in the -.ntinyed development of a groundwater monitoring
program,






17
REFFRENCES

Beedlow, P, A., 1984, Designing Vegetation Covers for Long=Term Stabilization
of Uranium Mi11 Tatlings, NUREG/CR-3674 (PNL-4698), U, 5. Nuclear
Regulatory Commission, washington, D. C.

Braver, F. P. and H. G. Rieck, Jr., 1973, 1129, Co=60, and Ru-106
Measurements on Water Samples from the Hanford Project Environs,
BNWL=SA-4478, Battelle, Pacific Northwest Laboratories, Richland,

washington,

Brown, 0. J., R, E. Brown, and W. A, Haney, 1962. Appraising Hanford Waste
Disposal by Integration of Field Techniques, HW=5A=2707, General Electric
Company, Manford Atomic Products Operation, Richland, Washington,

Delegard, C.M. and G. §. Barney, 1983, Effects of Hanford High Level waste
Components on Sorption of Cobalt, Strontium, Neptunium, Plutonium, and
Americium on Hanford Sediments, RHO-RE-ST<P, Rockwe!) Hanford Operations,

Richland, Washington.

00E, 1984. Draft Environmental Assessment: Reference Repository Location,
Manford, Washington, Offfce of Civilian Radioaciive Waste Management
U. §. Department of Energy, Washington, D. C.

Executive Order No. 11988, "Floodplain Management", May 24, 1977, 42 F.R. 26951

Kelmers, A.D., 1984, Letter Report: Draft Analysis of Conservatism of
Radionuc)ide Information Measured by Batch Contact Sorption/Apparent
Concentration Limit Isotherms, L-290-3, Oak Ridge National Laboratory,

Qak Rigdge, Tennessee.

Lindsey et al., 1982. Long=Term Survivability of Riprap for Armoring Uranium
Mi11 Tatlings and Covers, NUREG/CR-2642 (PNL=4225), U. §. Nuclear
Regulatory Commission, Washington, 0. C.

Nelson et a)., 1983, Design Considerations for Long=Term Stabilizatton of
Uranfum Mi11 Ta1lings Impoundments, NUREG/CR=-3397 (ORNL=5979), U. §.
Nuclear Regulatory Commission, Washington, P, L.

NRC, 1982. Final Environmental Impact Statement on 10 CFR Part 61, “Licensing
Requirements for Land Disposal of Radioactive waste," U.S. Nuclear
Regulatory Commission Report NUREG=0945, Volumes 1-3

NRC, 1985a. NRC Comments on DOE Oraft Environmental Assessment for the Hanford
Site, Division of waste Management, U. §. Nuclear Regulatory Commission,

washington, D. C

NRC, 1985b. Trip Report to Richland Low Leve! Waste Disposal Facility and
Manford Reservation, Washington, June 25-26, 1985 (memorandun from
Jose J. Valdes to Malcolm R. Knapp, July 31, 1985).



18
Skaggs, R. L. and W. H. walters, 1981, Flood Risk Analysis of Cold Creek
Near the Manford Site, RMO-BWI-C~120, Rockwe!! Hanford Operations.

Smith, R. M., 1980, Z16-8-5 Reverse we!l Characterization Study, RHO-ST-37,
Rockwel) Manford Operations, Richland, Washington,

Toste, A. P, and R, B. Myers, 1986. The Relative Contributions of Natural
and Waste-Derived Organics to the Subsurface Transport of Radionuclides,
in The Effects of Natura) Organic Compounds and of Microorganisms on
Radionuc)ide Transport, proceedings of an NEA workshop, OCED Nuclear
Energy Agency, Paris France.

Young, J. K., L. W. Long, and J. W. Reils, 1982. Environmental Factors
A!foc:‘n? Long=Term Stabilfzation of Radon Suppression Covers for Lranium
Mi11 Tailings, NUREG/CR-2564 (PNL-4193), U. S. Nuclear Regulatory
Commission, Washington, 0. C.



Mr. R. A. Holten

U. §. Department of Energy
Richland Operations Office
Waste Management Division
Richland, WA 99352

Dear Mr. Holten:

The U. 5. Nuclear Ro ulatory Commission (NRC) staff has reviewed the U. §.
Department of tnorqy s (DOE) draft environmental impact statement (DEIS)
entitled Disposal of Hanford Defense High- Levol Transuranic and Tank Wastes,
DOE/E1S-0TTY. On the basis of our review,
and detailed comments. Although not part of our comments on the draft EIS, the
NRC ais0 wishes to express its concerns reglrdin other lega) and 1nst1tutional
;ss:os related to the concept of in situ disposal of high-level wastes (HLW) at
anford.

First, as you are aware, under Section 202(4) of the Energy Reorganization

Act of 1974, any facilities expressly authorized for disposal of defense
high=level wastes are subject to the licensing and related regulatory authority
of the Commission, Whether the express authorization for particular facilities
is legislative or administrative in our jud?ncnt has no bearing upon the
concerns that led Congress to provide for licensing by NRC. Also, it

appears that the Hanford "tank wastes," which from the information presented

in the draft EIS would have been regarded as HLW when the Energy

Reorganization Act was passed, remain HLW for purposes of determining

whether or not NRC has such jurtsdtctxon [f DOE believes that subseguent
processing of the "tank wastes" may have altered the classification of some of
the materials being stored, more detailed waste characterization information
would be necessary to support that view.

Second, licensing of Hanford waste tanks for HLW disposal will be
procedurally complex because of the need to develop appropriate standards

and procedures, the existing fait accompli status of the waste tanks, and the
difficulty in reasonably evaluating alternatives (e. 8 , alternative sites) as
requ.red by the National Environmental Policy Act. Other statutos would also
need to be considered, including one provision (42 U.S.C. § 7272) which

could be read to bar the expenditure of funds for purposes related to the
licensing of defense waste management activities such as those that might be
undertaken at Hanford.



(G/86/08/11

Although NRC staff does not pre*udgo the disposal of HLW, in sity, in the
Hanford tanks, we believe establishing the feasibility of suc sposal as
technically avequate to protect the public health and the environment will be
exceedingly difficult and may not be achievable. Consequently, nothing in our
comments should be read as NRC agreement or endorsement of such disposal. In
addition, our comments at this stage do not restrict NRC from making additional
comments in the future, when or as appropriate.

Thank you for providing the opportunity to comment on the Hanford Defense Waste
DEIS. We hope that these comments will be of assistance in preparing the final
environmental statement. We would pe pleased to discuss the comments with ‘ou
and members of your staff if you desire.

Sincerely,

Robert E. Browning, Director

Divisi n of Waste Management

Office of Nuclear Material Safety
and Safeguards

Erclosure:
NRC's Genera)l and Detailed Comments
on the DEIS

*See previous concurrence.
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Because the NRC is barred from expending funds for licensing of DOE defense
waste management activities, no significant evaluation of Aicensing issues
related to the DEIS may be or has been undertaken. Nevertheless, v consider
the observations above to be important matters which DOF should take into
account, in addition to our enclosed comments on the ¢faft EIS, when evaluating
the foasibility of in situ disposal of HLW at Hanforg.

Although NRC staff does not pre*udgo the disposal HLW, situ, in the
Hanford tanks, we believe establishing the feasibflity of sucﬁ“ﬂ*sposal as
technically adequate to protect the public heal lnd the environment will be
exceedingly difficult and may not be achievabl Consequently, nothing in our
comments should be read as NRC agreement or endorsement of such disposal. In
addition, our comments at this stage do not péstrict NRC from making additional
comments in the future, when or as approprigte.

Thank you for providing the opportunity comment on the Hanford Defense Waste
DEIS. We hupe that these comments will be of assistance in preparing the final
environmenta) statement., We would be pleased to discuss the comments with you
and members of your staff if you desi

. Sincerely,
/
// Robert E. Browning, Director
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards
Enclosure: /
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on the DEIS /
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The DEIS also states that the barrier would restrict penetration by plants and
animals into the waste, because of the rock and absence of moisture bereath the
wick, The staff 1¢ concerned, however, that even shallow burrowing wiv..in the
upper sof] layer (down to the rock) could impair the effectiveness of the wick
as a moisture barrier, The DOE should investigate means for prevenrting or
minimizing burrowing withia the barrier.

Potential for Erosfon

It appears that 1ittle or no considerstion ha =e¢o  jiven to the potential for
erosion of the sofl cover of the protective 's- s due to the occurrence of
local intense precipitat’ 2. “.veral lon -term stability investigations
performed for the NRC sta f indicated that the most disruptive natural
phenomena affecting long~ . rm stebilization are 1ikely to be wind and water
erosion (Nelson et al., 19:); Young et al., 1982; Lindsey et al., 1982; and
Beedlow, 1984). These stud es also indicated that wind and water erosion can
be wmitigated by a rock cover of reasonable thicknes. and that the size of the
rock chosen for the protective cover will normally be controlled by a design
precipitation or filood event,

The NRC staff considers it very important that adequate erosion protection be
provided to prevent ths occurrence of sheet erosfon and the inftfation of gully
erosion. Gully erosion, once inftifated, can cause extensive damage to any sofl
cover, such vhat previous assumptions regarding infiltration, biotic intrusion,
erosion, and releases of radionuclides may no longer be valid.

On the basfs of NRC staff experfence with long~term stabilizatien in arid
regions of the western United States, it i{s very unlikely that the proposed
vegetative cover will provide adequate protection (o prevent the occurrence of
gully erosion (Nelson et al., 1582). In general, a rock cover is usually
needed to pros.de such protection. A mixed rock/soil cover wight provide
similar protection while also allowing growth of a vegetative ¢ er. The NRC
staff recommends that such a protective cover be considered. To address
various uncertainties and provide for a conservative design = <fs, 1t would be
prudent for the DOE to design the rock cover for an cccurrer  of localized
fntense nrecipitation as previously discussed.

Long-Term Stabi' .ty

The performance of the barrier shown in Figure M.3 of Appendix M is dependent
on the overall s*ructural integrity of the barrier system and on the
maintenance of interlayer textural differences. It is not known whether these
factors can realistically remain stable over a time scale of 10,000 years.
Even 1f structural integrity of the barrier can be maintained over this time
scale, downward 1. filtration of fine-grained soi)l materials into voids of the
gravel layer could compromise the barrier effectiveness by altering textural
differences in the capillary barrier. This could occur through gradual
settling or minor subsidence of the protective barrier after construction.
(The structural stability of waste tanks is of particular concern in this
regard.) Other mechanisms for altering textural differences would include
biogenic activity (discussed above), and liquefaction of the base of the soil
cover 1f 1t is near saturation and experiences significant seismic
accelerations,
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It is noted that overal] deterioration of the capillary barrier would be
accelerated by any physical rupture of the barrier, as perhaps induced by
vibratory ground motions or by the intrusfon of man. Such a physical rupture
would allow direct influx of runoff and precipitation through and beneath the
barrier. In that event, contaminant transport within the vadose zone beneath
the protective cover could be increased significantly.

In summary, the NRC staff considers that many uncertainties remain unresolved
regarding long-term performance of a capillary barrier. Substantial additional
research and development of barrier concepts must be completed before a
preferred alternative can be selected for actual disposal of wastes.

Volume 2, Foreword, page xxxiv, paragraph 2

The assumption that the single-shell tanks remain integral for 165 years is
both arbitrary and unsubstantfated. As stated in the DEIS: "an arbitrary
assumption has been made that none of the tanks provides a barrier after the
year 2150. This {s equivalent to assuming the tanks provide a barrier to
significant levels of vapor-phase transport of moisture for another 165 years."

The DEIS goes on to state that there are "no data to suggest that significant
releases from the solid waste form are currently occurring.” This may indeed
be correct. However. there are data which show that releases have occurred
from these tanks in the past. Based on historical difficulties with the
fntegrity of the single-wall tanks, the highly soluble waste form they contain,
and the lack of data supporting the integral tank assumption, it would be
prudent to assume that groperly backfilled tanks will provide only the
structural stability necessary to inhibit slumping, collapse, or other failure
of the disposal site. While the proper backfilling of tanks 1s necessary for
structural stability, it will not significantly inhibit water infiltration or
radionuclide release.

Appendix M, Section M.4, 6 Reduction in Risk of Inadvertent Intrusion Through
Passive Institutional Controls, page M.17 paragraph 1

The Final Environmental Impact Statement on 10 CFR Part 61, "Licensing
Requirements for Land Disposal of Radfoactive Waste" (NUREG-0945, 1982),
indicates intruder pathways dominate the potential health effects from
commercial low-level radfoactive waste uisposal. Appendix R (p. R.1) of the
DEIS recognizes a similar effect, in that "scenarios involving contact with or
intrusfion into waste...predict significant adverse or fatal consequences to
those fgnoring warnings and intruding into the wastes." However, the DEIS puts
considerable reliance in the passive institutional controls described in
Appendix M to avoid the intruder problem. The arguments supporting reduction
in the risk of inadvertent intrusion are very eak: "The risk reduction
factors presented here are based solely on the author's judgment; at present
there are nefther empirical nor theoretical models upon which these risk
reduction factors can be based."

The Final EIS should provide a stronger basis to support the effectiveness of
the proposed barriers as a deterrent to inadvertent intrusions.
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Appendix M, Section M.4, Reduction In Risk of Inadvertent Intrusion Through

This section presents factors by which the risk of human intrusfon into wastes
fs estimated to be reduced by different protective means. Wwhen more than one
means is present, these factors are then multiplied together to obtain an
overall risk reduction factor.

\
Passive Institutional Controls, page M.11

The NRC staff considers that failure of some of the p otective means (e.g.,
boundary markers and monuments) might result from the same primary cause (e.g.,
evolution of the language so that the meaning of the markers and monuments
would no longer be understood). The potential for such “common-mode failures"
indicates that myltiplication of the individual protective factors to obtain an
overall risk reduction factor is not appropriate. The method for combining the
individual protective factors shculd accommodate the possibility that a single
primary cause might render two or more or the protective mechanisms
ineffective.

REGULATORY

Volume 1, Foreword, page v, paragraph 7

The NRC staff is concerned about the long-term cumulative effects of all
ongoing and reasonably foreseeable waste disposal activities at the Hanford
Reservation. The defense wastes, which include high-leve! and transuranic
wastes, are already present and in need of permanent disposal. As stated on
page v of the Foreword, the scope of the DEIS excludes low-level radiocactive
wastes in liquid and solid disposal sites at Hanford. Also excluded are wastes
generated by the decontamination and decommissioning of surplus or retired
facilities (post=1983). It is stated that those operations will be the subject
of other National Environmental Policy Act (NEPA) reviews.

It is not claar why the DOE evaluated the environmental impacts of defanse
waste disposal alternatives without consideration of the cumulative effects of
all existing and reasonably foreseeable activities. On page vii of the
Foreword it 1s stated that, if the BWIP site were to be selected as a candidate
site for repository development, a corresponding EIS would be written to
support that site and to address cumulative impacts of that and other
reasonably foreseeable activities on the Hanford Site. Why does the Defense
Waste DEIS differ in that cumulative effects of all current waste disposal
activities at Hanford are not addressed?
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varfations may cause increased sediment loads in the Columbia River and its

tributaries, resulting 1n possible channel migrations. These possible adverse
conditions are discussed in major comment #2 of NRC's comments on the draft EA
for Hanford (NRC, 1985a) and should be considered in the defense waste Final
EIS.

Appendix S, Section 5.2, Radionuclide Releases to Accessible Environment, page
$.6, paragraph 2

From discussions in the DEIS, 1t is unclear whether the drier-climate scenar.y
is considered representative of either the Holocene (recent) climate at Hanford
or of conditions drier than at present. Assumed log-normal probability density
functions for annual groundwater recharge were described for both drier and
wetter climate scenarios over the next 10,000 years. The drier climate
scenario was assumed to have a median annual recharge of 1.5 cm, whereas the
value for the wetter climate scenario was assumed to be 5.0 cm.

If it is intended that the drier climate scenario {s representative of recent
conditions, what is the basis for the assumed median annual recharge of 1.5 cm?
On pages 4.19 ane¢ 4.20 1t is stated that the annual average recharge from
precipitation on . e 200 Areas plateau has not been established to date, but
two sets of lysimeter measurements are expected to resolve this question within
4 to 5 years. It was also stated that DOE expects that the value will lie
within the range of 0.5 to 5.0 cm/yr based on data to date.

In summary, with regard to future climate scenarios, the Final EIS should
centain a discussion that more clearly defines and differentiates between the
terms "drier" versus "wetter." Also, more informatiun should be included about
uncartainties in assumed vaives for ranges and median values of future annual
recharge for the Hanford Site.

Appendix S, Section S.5 Results, page 5.24, paragraph 3

It is stated that the composite release-ratio/probability curves show that the
in-place stabilization and cisposal alternative and the reference alternative
meet the EPA standard at the 99.9 percentile. This conclusion is not
adequately _upported.

Specifically, over the next 10,000 years, it is assumed that a drier climate
scenario 1s nine times more probable than a wetter climate scenario (0.9 vs.
0.1, combined probability = 1.0). No basis for this assumption is given and no
relevant references are cited in the aopendix. This assumption bDiases the
results of the composite release curves (Figure 5.10) in faver of a drier
climate with fts implications of reduced recharge, infiltration, and
rontaminant transport. The ratfonale for assigning such a high probability to
dryer climate scenarios should be explained in greater detail.
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GEOCHEMISTRY

Appendices 0, P and Q, Transp~rt and Attenuation Modeling

The DOE recognizes that the total Kd (distribution coefficient) modeling

approach 1s a "potential technical limitation" in modeling efforts (DEIS, Vol.
3, p. 0.15) which has “come under severe criticism recently™ (DEIS, Vol. 2, p.
xxxii) be-ause ft combines complex geochemical processes into a single
empirical parameter. This methodology is used, however, because of the
“limited data base" at Hanford (DEIS, Vol. 2, p. xxxii). It 1s the NRC staff's
position that the lack of data for more complex models and codes is not, by
itself, a sufficient basis for using simplifying models and assumptions.
Rather, the DOE should alsc demonstrate that the simplified models and
assumptions are sufficiently realistic (or conservative) to support the
decisions to be made using them. The DEIS states that the DOE is developing
more complete and advanced transport and attenuation models (DEIS, Vel. 3, pp.
0.15, P . 3). The DOE should use these new models to evaluate the accuracy of
the simpler Kd modeling approach.

Areas of concern pertaining to the DEIS modeling methodology include the
following. The DOE does not show that the Delegard and Barney (1983) Kd values

are directly applicable to the transport and attenuation models in the DEIS.
The Delegard and Barney (1983) study {llustrated the effects of certain waste
components on the sorption properties of Hanford scils under specific
laboratory conditions, but did not attempt to duplicate the ambient and
expected site geochemical conditions at the Hanford Site. Delegard and Barney
(1983) state that their Kd values are valid only within the range of their test

conditions and that slight changes in waste composition can change migration
rates by a factor of 13 to 40. Kelmers (1984) notes that in measuring
laboratory Kd values it is "essential that test materials and conditions

duplicate those to be encountered in the field situation being evaluated." It
appears that this criterion is not met.

The contaminant transport assessment calculations do not account for all
factors which can influence contaminant retardation. Changing site geochemical
conditions due to spatial variation in groundwater or soil chemistry (DEIS,
Vol. 3, pp. 0.35, Q.9, V.9) or to the introduction of contaminants (DEIS, Vol.
3, p. 0.37) will change the sorption characteristics of the Hanford Site.
Kinetics of sorption-desorption reactions are not accounted for, nor is mass
action competition for sorption sites. Additionally, the effect of naturally
occurring organic matertal, which may be important in sorption and transport
processes at Hanford (Toste and Myers, 1986), has not been examined. To
perform a thorough transport assessment at the Hanford Site, the DOE should
examine the impact of changing geochemical conditions on contaminant
retardation and assess the effect of those geochemical processes not accounted
for by their current methodelogy.

Limitations in the Hanford geochemical data base also limit the DOE to the use
of contaminant release models that do not explicitly account for solubility
limits as dictated by the current and expected site geochemical conditions
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(DEIS, Vol. 2, pp. xxxi and xxxif; Vol. 3, pp. P.1, P.11). Release
concentrations used 1n the DEIS are described by the DOE as being conservative
estimates on the basis of data available in the literature (DEIS, Vol. 2, p.
xxxi1). Future release models, which the DOE states will take into account
waste form release charactaristics (DzIS, Vol. 3, p. P.18), should be
fncorporated into future impact assessment calculations.

Appendices 0 and U, Hanford Site Geochemical Conditions

The DEIS does not demonstrate that the ambient geochemical conditions and the
composition of the tank waste have been adequately characterized to allow
realistic transport assessments of contaminants at the Hanford site. To
develop valid transport models and use accurate values for parameters in these
models, the site geochemistry must be carefully examined and characterized.
Since the DOE repeatedly cites the lack of site geochemical data (DEIS, Vol. 3,
pp. 0.7, 0.8, 0.15, U.4, and others) and uncertainty as to the composition and
speciation of the tank waste (DEIS, Vol. 2, p. xxxv), the DOE should
demonstrate that the site geochemical conditions are known well enough to
ensure that the models and mode) parameters used in the impact assessment
calculations are reasonable and conservative.

Appencdix P, Section P.1.4, Diffusion-Controlled Release Beneath a Protective
Barrier, page P.7, bullet 4

The DOE states that prior releases of contaminants {e.g., tank leaks, crib
disposals, well injection) are not included in transport simulations because
“most are not categerized as high-level or transuranic (TRU) waste," and those
that are high-level or TRU are of negligible quantity. The DOE should take
into consideration prior relea<es of contaminants in the transport calculations
since these wastes are components of the current site geochemical conditions.
Because these wastes will continue to be transported, their effects on the
transport and attenuation of other contaminants (1.e., future releases of
defense wastes) and their contribution to waste concentrations at site
boundaries should be assessed.

Appeadix V, Site-Monitoring Experience

The DEIS includes a brief discussion of current and former environmental
monitoring activities at Hanford. Examples of localized contamination problems
(cribs, trenches, etc.) are discussed in detail, while larger-scale contaminant
plumes receive little mention. The large-scale movement of these plumes has
been studied at Hanford for decades, and much has been learnea about
contaminant migration in the unconfined aquifer system. Some of this valuable
information should be incorporated in the Final EIS. At a minimum, additions
to the Final EIS should ‘nclude available maps that show, for various times,
the shapes and movements of various contaminant plumes known to exist in the
unconfined aguifer system. This would include constituvents 1ike nitrate,
tritium, 1-129, Ru-106, Co-60, and Tc-99. These types of mobile contaminants
show considerable promise in the continued study of flow paths for contaminant
migration in the unconfined aquifer system at Hanford. The Final EIS should
include a discussion of the role of large-scale contaminant plume behavior in
evaluating the environmental impacts of future defense waste disposal
operations.
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GEOLOGY

Section 3.3.2.5, In-Place Stabilization and Disposal Applied to Previously
Oisposed-of TRU-Contaminated Soi) Sites, page 3.24, paragraph 1

This section states that a geophysical survey of the liquid waste sites with
high subsidence potential will be completed to characterize them and to
identify grout-injection points. Further discussion of the feasibility and
adequacy of subsidence control should be provided in the Final EIS.

Section 4.0, Affected Environment, page 4.2, Figure 4.1

Figure 4.1 provides the general locations of the defense high-leval and
transuranic wastes. Figure 4.1 indicates that waste disposal occurred in the
200-W, 200-E, and 300 Areas and in the Wye Burial Ground. The DEIS should more
precisely fdentify all waste locations at Hanford. It is further recommended
that the Final EIS include additional informatiun regarding the geohydrology,
geochemistry, and geology (e.g9., geomorphology, stratigraphy, and structure) of
specific waste disposal areas to better characterize these sites. For example,
the potential for contaminant migration in the vadose zone beneath a given
disposal site cannot be reliably determined without an evaluation of actual,
site-specific sofl moisture characteristics and curves of pressure head versus
hydraulic conductivity.

Section 4.3, Seismicity, page 4.10, paragraph 4

The existence of faulting and the possibility of fault reactivation in the
waste disposa) areas has not been adequately addressed. The general guideline
in 10 CFR 61.50(a)(9) may be of use in discussing the potential and
significance of faulting in these areas.

The referenced draft EA for Hanford (DOE, 1984) presented a generally favorable
view of the tectonic setting and possible effects of tectonics on waste
isolation. In the NRC's major comment #4 on the draft EA (NRC, 1985a), this
view was considered to be inadequately supported by the data and analyses
presented. The statements made Dy the NRC staff regarding the reference
repository also apply to the waste disposal alternatives of this DEIS.

Section 4.3, Seismicity, page 4.10, paragraph 4

A series of sub-vertical clastic dikes has been observed (NRC, 1985b) in the
trench walls at the U.S. Ecology Low-Level Waste Disposal Area, which is
located in close proximity to the 200-E Area. The dikes cut across, but do not
appear to offset the sand and silt strata fn the trenches. They taper upward
and extend from below the base of the trench to within 8 to 10 feet of the
surface. They are approximately 2 to 3 feet wide at the base and several
inches wide where they are truncated or pinch out near the ground surface. The
dikes, which occur in other areas of the Hanford Reservation, may be related to
fissuring caused by ground motion resulting from sefsmic activity. The
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fissures were apparently filled by movement of water-saturated sediments under
hydrostatic pressure, which are susceptible to 1iquefaction.

The presence of these clastic dikes may have significant impifcations for
shallow land burfal of low-level and high-level wastes. In the 500 to 10,000
year periods of fsolation required for low-level and high-level wastes,
respectively, there s a prssibility that fissuring may again occur or that
existing fissures may be reopened as a result of seismic activity. Existing
fissures may also provide avenues for groundwater migration. The probability
of occurrence as well as the significance of these fissures shouid be
addressed. Additionally, the possible exi- ‘ence of these dikes within the
waste disposal areas should be determined

Section 4.7, Land Use, page 4.30

The DEIS does not address nor does it provide information on the potential for
the existence of natural resources in the defense waste areas. 10 CFR 61.50
(4) requires that, for the near-surface disposal of low~level wastes, areas
known to contain natura) resources should be avoided. While the disposal of
defense wastes is not subject to 10 CFR Part 61, the reasons for avoiding such
areas remain valid. The Final EIS should provide an evaluation of natural
resources, including hydrocarbon and mineral resource potential at the proposed
site. This is particularly relevant in view of a natural gas discovery within
sediments underlying the basalts in the Saddle Mountains area of the Hanford
Reservation by Shell 011 Company (NRC, 1985a).

Appendix O, Section 0.1, Stratigraphy Beneath The Hanford 200 Areas,
pages 0.2-0.5

The principal units that comprise the unconfined aquifer system at Hanford are
discussed in Appendix 0. Little information is provided on the topic of
paleogeomorphology at Hanford. This topic may be of importance in developing a
better understanding of flow and transport in the unconfined aquifer system.

Brown et al. (1962) provided geologic interpretations that accounted for the
apparently rapid dispersal of tritium in the unconfined aquifer system at
Hanford. They noted that the contaminants appear to be following old Columbia
River channels incised into the eroded upper surface of the low-permeability
Ringold Formation sediments. These channels are filled with more recent
deposits (Hanford Formation) that have permeabilities approximately two orders
of magnitude greater than in the underlying Ringold strata. It appears that
the relative subcrop elevation of the Ringold Formation with respect to the
water table thereby exerts considerable influence over groundwater flow paths.
This may account for the observed branching (anomalous macrodispersion) of
contaminant plumes migrating away from the 200 East Area. This information
should pe considered when interpreting the results of groundwater surveillance
at Hanford and in the continued development of a groundwater monitoring
program.
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ENYV]RONMENTAL

Several of the NRC's detafled environmental comments on the DOE's draft
Environmental Assessment are applicable to the DEIS. The commeni numbers are

E«1, 3-30, 4-3, 4-5, 5-10, 5-11 and 6-38. These comments should be considered
fn preparing the Final EIS.



wn. D. J.. R. E. Brown, and W. A, Haney, 1962 Appraising Hanford Waste
[ DOSAa hy Integration of Field echniques, ’;‘“SA“:1J7‘ G?«eva] E"e::rn\:
npany. Hanford Atomic Products Operation, Richiand, Washington.

- { . " { < R A/ 138°% £ 5 anf H . o~ |
egard, C.H, and G. 5. Barney, 138 Fffects of Hanford High Level waste
mponents on Sorption of Cobalt, Strontium Neptunium, Plutonium, and
Americium on Hanford Sediments, RHO-RE-ST-P, Rockwell Hanford Operations,

£, 1984 Oraft Envircnmental Assessment Reference Repository Location,
ynford. Washington, Office of Civilian Radicactive Waste Management,




18
Skaggs, R. L. and W. H. Walters, 1981. Flood Risk Analysis of Cold Creek
Near the Hanford Site, RHO-BWI~(C-120, Rockwell Hanford Operations.

Smith, R. M., 1980. 216-B-5 Reverse wWell Characterization Study, RHO-ST-37,
Rockwell Manford Operations, Richland, Washingten,

Toste, A, P., and R. B, Myers, 1986. The Relative Contributions of Natural
and Waste-Derived Organics to the Subsurface Transport of Radionuclides,
fn The Effects of Natural Organic Compounds and of Microorganisms on
Radionuc)ide Transport, proceedings of an NEA workshop, OCED Nuclear
Energy Agency, Paris France.

Young, J. K., L. W. Long, and J. W. Reils, 1982. Environmental Factors
Affecting Long=Term Stabilization of Radon Suppressicn Covers for Uranium
Mi1l Tatlings, NUREG/CR-2564 (PNL-4193), U. S. Nuclear Regulatory
Commission, Washington, D. C.



kol



