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James F. Thomas
E. 4l4 Auvgusta Avenus
Spokane, WA, 99207

Corurants on the Draft Envirosmental Tmpact Statement
for the Disposal of Hanfard Defense High-Level, Transuranic
and Tank Wastes .

1. To begin with, I commend the Department for invescing
their time and energy over the past six momths to inform and
sducate the pespla of the Norchwestc on the complex sicwarion
of Hanford dafcnse wastes, Unfortunately, the Depar‘tment has
failed ta include all of the Hanford wastes and has only
presented part of the problem, I recowsend that the
Depatrtment of Energy consider all of the defenze wastes ar
Hanford im wne complece Envirommental Impact Stacemant. This
should Inciude the wastes In the 100 and 300 areas such as
the eighr old production reactars. To not do this is asking
peopla to solve a jigsaw. puzzle with many of the pileces
missing.

2. Vhersas muck concertt has been raised about the
radigactive nuelear wastes, there is insuffieient attention
ta the problem of toxic chemical wastes. The Departmens of -
Eneryy has vet to cowplete a comprehensive inventory ot the
chemical wastes. The Départment hag wot adequately addrassed
the dlsposal of those wastes, nor has it prasented anything
on how the chemicals interact with the nuclear wastes. Tn
face, this draft Environmencal Jdmpact Statement neglscts o
consider z June 1985 Battalle study of tha interacrions

_between Hanford's chemical aad muclear wastes. This report

explerad the posaihilities of explosions in exiscing waste
tanks (PHL~5453, Cumplexaul: Stability Investigation, Task 2 —
Organir. Complexants, E.C. l’lav;tin).

3. After reading the draft EIS ‘1t becomes clear that
wost of the nropysed ni;[snnsa!. wethoda have yet to be proven.
AMthough tha Department has received support for glaasifying
the liquid wastes in the double=-shell tanks, I am not yet
convinced that this technology is sultable for deep genlogic
disposal. MAnothar uncertaincy 1is che grouting of some of the
wastes. Accovding to Douald Provese af Washingrton State
grouting contains hazardous chemicals and therefore Falls
under provisions of the Respurce (onservation and Recovery
Act (RUKA). Thd draft EXIS does noc: explain how ar wheo -is
will meet the RURA yeauls nes. Other hods are still im .
the conceptual design stage or mervely ldeas on paper. The
Department of Esargy does not know how to safely dispose of
clie currénr vistes. . Therefore che Depavctment shonld halt the
production of plutonium until the current stockpile of wastes
iz dispased of irn an azccoptable manner. Acpuments that such
a plutoniua produccion halt weuld harm national security are
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erroneous. The United States. possesses more than iz
fecessary to meet any reasonable need for natfonal security.
Moreover, gven though this draft Environmental Tmpact
Statement gpeaks of fyuture defense wastes, Lt offars nmo
-Juseificacion for furure pluconium produccion. The citizeas
of the Horghwvest must ba told why they should continuwe to
Live uil:h the riska of Bnntord upe:a:ians.

l With regards to the l:hrna dispoaal options presem:ed

- fn the draft EIS, I would favor the Dapartment directing its

h to the.geologic d:l.sposal option. I as avare that
this could mean !n:rauser! radiation exposure to Hanford
workers and thac 1t is the most eXpensive alternative.
Howaver I believe that this current generation is moraily
obligated to accept all the risks and costs assoeiated with
these wasten. The majority of the Americdin people have
supported the govertment's nuclear wedpans bulldup by cheir
yotey and taxes, It hasg been this muclear weapons huildup
that has producad these wasres, ' Many iun the United States,
though 1 am not one, agree that the rigks af these wastes aze
acceptable because of the mc—called benefit of naciopal
security, supposedly won by America's nuelear arsenal, The
prosent obligation is to cleanup the wastes that have bteen
produged. Wirh any waates left im Hanford aeils, future
genavations wiltl enly reap the risdkes without enjoying any of
the benafivs.’

5. Given the lack of imformation concerning rany. aspects
of Hanford's wastes. soms of which the Department readily
acknowledges, the DOE must complt itself, ot minjunm, €é a
supplemental EIS. X woukd suggeat that a pericd of five -
years would be enough for the Depaxtmant to provide the
‘public with sufficient information. Citizens peed chis

fnformation to responsibly participate in the decision-making
process.

6. There 1s cansiderable uncertainty shout the WOE
having sufficient tinancial resources to insure the adeguare
dispesal of zll defense wasres.. The people af the Nobthwest
will have to generace -the mecessary political support for the
cleanup of the ewisting wastes. ' Howevexr, the cleanup of °
future wsetes (aseuming continued plutonimm production)
should be funded on a pay-as~you-go basis, Similar co
provisions contained in.the Nuelear Wasce Policy Act of 1982
{for the dispesai of commarcial nuclear wastes), the price of
special nuclesr materials should Include a surcharge

gufficient to guarantee the safe disposal of subsaquent
wastes.

- o+ T. There continues to be confusion ag Co what wastes are
high-level and which are not. Within the pregent management
sy=tem of defénse wastes, it is vao easy to bypass certain

- disposal vequiremencs by sioply reclassifying the wastes.

¥nat vas unce high-lével waste is now cénsidered Low-Eevel

O
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snd can be dfsposed of in a less stringent fashion. This 13
of apeclal congern with the DOF, beeause this agency ig scill
tés far removed from public scrutiny. Ta correet this )
situation, T propose the followiug two recommendations.
First, the Departient shoold provide specific definicions for
the various wagte classificationz and include then in the
final EIS. Second, there nesds to ba independent ovarsight
and Iicensing of the Department's disposal practices. The
Nuclear Regulatery Commission, the Environnental Protectrion
Agency and the affected states of Oregon, Idaho and
Washingcon could sexve this funetiom. -

8. The EIS states chat 190 kg. of plutonium in the soil
will be caeaned up (page A.17). However, according-to
Banford documents, this will mean that over 100 kx, will

_Temein on the Hanford site (BNWL-1779 HUC~jU, 1Y72 Waste

- 1
Disposal Sumnary, page 4 and BEWL-1701, I971 Waate Ddsposa.
S\m':.arjr, page 12;4 YLeaving more than 100 ke. in Ranford
soils 13 unacceptablej 10 kg. might he acceptabla.

9. I have mumercus questiona regarding the .
transportatfon of TRU wastes ta Hanford frem offafce. In tha
Detober 1983 Defense Wastae and Byproducts Hanagemant l?’on:hly
Report (RHO-FB-SR-10 BEM), it stztes on page 30 thac "offsite
wasea was received from Canoga Park, Lawrance Berkeley,
Kerr-HeGea and Westinghouse....A total of 233 drums of“‘l.'RlF
waste hag been recaived from Kerr-HcCee since 9/017/83.7 Now
‘§f ‘Hanford received 233 drums im just twe months from one
company, what is the torzl scope of the situation? How and
where ate Chese wastas addressed in the DEIS? Whar are the
contract axrangeoments and with which companies? Who pays for
the disposal? How much has heef rransvorted to Henford
-already and how mueh wWill be tramsported to the Wasta
Isolation Pilot Project in New Mexica?
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August 5, 1986

Pargonal Supplemantal

by Joleea Ui id
to the Northwest -Citizens Forum Report om the I.S. Departwent of Enargy

Drafe Environmeatal Impact Statement on Defense Wasta

It has bean a privilege and a pleasurs.to participate with uy fellow members
of the Norchwest Cltizens Forum in the task of responding to the U. S. Department
of Energy Draft Enviroumeatal Impact Statement.on Disposal of Hanford Defense High-
Lavel Transurdnic and Tank Wantes at the Hsnford Site. It is oy opinfon chac tha
Repore prepared and adopted by the Forum 1s an excellent place of woek dnd as fine
a dacument a8 could be preparad under .the -circumstances.. Because of the size of
our Forum, hoveysr, and the rime scheduie under which, of necesslty, we were forced
to operdte; if sesmed inappropriate yesterday Lo try to ralse some of these issues.

I have chosen, iustead, to add these additional comments ro - the Appendix in the
Forum Report. . CoeL : coE )

T am in agreement with the Forum Report and rthe empbasis placed fo the
Raporc in tha EXECUTIVE SUMMABY which states:

"First and foremost, the Forum heligves we must begin a program for
parmanent disposal of Hauwford defease waates now. Current Cemporary

, near—surface Burfal of wastes should noc - be conrifued. Hhare -disposal
tecimology has beew demonstrated, it should be impleménted.” In areas

where uncertatnty ramains, a focugsed research and devalopment progran
ghould be continued.” PR

This objective of enguring, to the greatest extent possible, tha timely
cleanup of tha 43 years of accullulated nuclear wasce at Hauford and additionally
the prevention of any additional accumulation of noo-recoverable hazardous themical

or radiaactive wastes should alse he the clearly fdearified goal of tha USDKOE dnd
go Ildenciffed in thair £imal EIS. - . .

I am in agresmenc with the Forem findings that USDOE lias generally provided
sufficient dacumentation to move ahead with the d15posal of dauhle=wall” rarg
wastes, po3c~1¥70 rransuranic wagtes (THU) .and .cesium and stroncium capsules and
that USDOE needs further sCicy bafore proceeding wich disposal of the singla-wall
tank wastes, pre—-1370 TRU vastes ‘and TRD contaminaced soil sites: -Furcher rasearch
ana testing certainly is urgenely needad hefore actual dispesal can be 'iynplemen:ed.

. SO SECENES T
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The top pricrity for the Staca and for USDOE should be the research,
development of technology and clean up of Choge wastes which pose the greacest rigk
to health aud safecy. This includes the single-shell tark wastes, the pre~1970
buried sugpect TRU~chemical-concaminacted solid wastes, and the transuranic and
¢hemically contaminated soil sices. Characterization of the wastes and sites musc
be a very high priority with a time schedule for boch the completion of major
porcions of this characterfration process and avallability of reaulcs.

. 1 awm concerned that a subele emphasis exists in the Draft EIS in Appendix M
and Appendix B which may have the effact of discouraging adequate ressarch and
snalysis of altermative recovery procedures for singlasshell tank wagtes for
geologic disposal and of an overly optimistic evaluatice of the use of ewgineerad
barriers for in-placa stabilizarion of chese high-level radloactive wastes. I
support the view exprassed by the Huciear Waste Board:

In=Place Stabilizarion of Single=Shell Tank Yastes Overemphasizes the
Rols of tha Tanks. It is ap t that more smpt 5 is placed on
procection of the single-skell tanks than on their contents. This is in
sharp contrast with the premise im the multiple birrier cancept of the NWPA
that while comtainers shauld be as goed as passible, tha gaclogic -
surroundings provide tha basic isclation, apd that coatailner Iategrity musc
be assumed compramised or Lost after some comservative peried. Ir-is net
explained fu rhe DEIS why LW requiring deep burial in a faivorable host rock
15 somehow different from HLW .in some 30 or 40 single-ghell tanks within
100 feet or lesa of the murface. Nor is there ddeduace documenracion of the
ability of the "grout” to immobilize radicnuclides, or to-provida atruccural
atabllity to protect against cover subsidence into near geologic time.
These issued should be addressed In the Fipal BIS.

. The DEIS (Appeudix "M") Ig Inadequately Documented by Refarsnces Citeds

. It is Unduly Optimistic Regarding Perfotmance of Engingered Barriers, The
Board's centractor petformad 4 thorough cheeclc of the technical references in
appendix "W" snd found more tham 20 cases whers the raference either did not
support the conglusicn drawn or was migapplied. In-all examples the effect
wag o make the engineered barrier appear more effeccive or more Lighly
developed than the reference cays, of to drop qualiffers im the text. Also
we are very cancerned Chat Appendix “¥" dpes not consider the excemsive,
oulbi~year design and field testing program of USDOE's Los Alames Kational

. Laberatory, which we fleel presents a.more accurate and canservative plotuze
of stata~of=-thematf in enginedrad barrier development. . Data developed in
Appéndix "M have been applied tc calculationsg of barzier performance in
other appendicea, with che result that apparent errors are compounded and
the estimates of ability to meet EPA release-stasdards are seriously in
question. Engiceered: barriers are cencral to the stabilization lo-placa
‘eoucept, 60 that a therough revision, reviaw and evaluacion i zequired

" before a Final EIS ig lsgued. - .

Inapprooriare Engiheering Desigi Is Proposed (Appendix “B™} To Recaver
Hasce In.the Sieglé~Shell Tanks, Creating a Probahle Bias-Againse Adecovery
apd Treatment _E.°£ Geologic Disposal. Beginning with a stacement that no
addicional water can be incroduced im the tanka to asslst ‘T2covery, a
complex, expansive, hazardous and Inefficient mechanical desiga 1s
presantad. W balleve chat om a systems basis it is lmmacerial if small
amouncs of water are employed,. as long as no significanc laak potenttal is
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created. We will provide information vegarding a Tecovery apticn based on
commercially available squipment for USDOE coseidaration. The Final EIS
should fnclude a thorough analysis of other recovery options. Realizing
that surface LTeatment, not recovery, is the majot cost ix implementing
geolagic dispesal, we propese to.work with USDOE to develop 8’ altarnacive
flowahpet based cn praven techmology. The costs aud risks of this cam be
compaxed o the stabilizazfon in place alternative sod a new assessment made
of the preferred ¢ourse of actfon. 4s written, the DEIS leads readers to
the conclumsion that the recovery of singlewshell tamk wastes for geolagic
disposal of their HLW fraccions is not a reasonable option. .

The DEIS Does ot Addrass tha Imporrant Isase of
of a Deap Geolagic Repusitory Withia a Near—Surface Contaminsated
Environment. While soma residual ination after abaad of the
.Hanford site fs inavitable, the averall waste management echeme must
corisider the monitoripg problesm as lony as Hauford remains a repesitory
eandidate. Alternatives for disposal should he svaluated for impacte oo the
menitoring capabilicy after tlosure. To accomplish this there should be am
overal! déscriprion of the monitoring capsbllitfas in an appeadix of the
Final EIS. The deseripcion ahouid locatae all contaminated areas, ingluding
IIM sites and arszs accidentally contaminated. T

of Postclosure Mcmlthring

In my view losufficient research to date hss bsen coupleted to determine any
praferred choice for permanent disposal of the wastes from the single—shell zanks.
At this atage I am unwilling to slight cesearch of any alcernacives. It 1s wmy
position thar we do not have enough data to uwake any reasemable choice -— period.
Although cost must of course be a conaideracior, protection of the environment,

‘health and .gafety of future geasrations clearly ls paramount.

Thrée pre=1970 4z e tnared waste burlal sites jve Fagaced vary

‘mear. té tha Columbia River .aﬁd to Richland, in an acea subject ta Elo_arlilig (the 300
. Araa). In the refarence alteraative and the geologie alternative, thesa wastas are

£o be removed. The Final EIS mhould dasoribe the criferia used to determine thak
thage wadtes are to be removed .gpd should clearly identify other sites walch may
fit the criteria for removal of wsstes similar to the eriteria used t9 recoveo
these. -

USDOE is tc be commended for its attempt te Lovolva che public in the
comment ptocess on this Deaft EXS. Because che issue is so complex, faw people
have che ahilfty or time adequately to comment on the technicsl fssues. In
adéiifon to Che standard comment -process, additional public invelvément should be,
undexrtaken before a Final EIS is issued and any record of declsion is complated..
The .most Luportast tdchulcal lsgsues should be ddentified and made the subject of
public forume in which technical profassionals with different viewpoiats or holding
different assumptlona could emgage iv dialogue and debate. Such a fornm would
dllow members of the public to betcer understand and comment ox these Lssues. .

I coneut with the Forum Report in Findfng Number Fiva under Ganeral Comments
and Recommendations that “Informal self regulation by DOE is not adeguace.”

‘However, I deparc from the Forum’s scatement that USDOE “should ‘be committed to

gubstancial compliance wiclh EPA or STdce hazardaus wasce uis'?osal. standards apd
other pollucion conkrgl laws.” To-me it is nof sufficient for USDOE c¢o elaim,
exampcion Irom these and other ragulacions awa it is not sufficient For thex to
commmit to “Bubstant{al” compliaute as intarpreted and monitared by USDOE.
. it
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USPOE should comply with all federal and state smvironmental protection
Tegualariong. For example, the DEIS states chac "Since no liquid poict source
‘éigcharge will be mada to navigable waters, ng permits will be required.” USHOE
zhould reviee this section to notus that any discharge of concaminants to waters of
the otate 48 subjest 'to stata regulaticu and siate wastewater discharge permit
raquirements. For anothar exampie, the USDOE ewphasis on srabilizacion of benks
leads to an ladged ination of Hanford ground water. Contzmination of -
ground water is comtrary to state law. Tn the Final EIS, USDOE should agree fo
conply with all appropriacte state laws to protect public heslth and the
‘savironment. Jpecifically, the laws with which USDOE should comply inciude, but
are oot limited to: The Federal Water Pallution Coatrol Act, The Clean Air Act,
Tha Safe Drinking Water Act, The Atomic Easrgy Act, The Compreshensive Environmental
Hesponse, Compensation and Liability Act, federal and state Warer Rights Laws, The
Hazardous Wastes Resource Coaservation and Recovery Act, Sec. 8 of the Nuciear
Waste Policy Act, and thé Scace's dangerous wasre mandgement requirements.

Compliance with Washington laws and regulations iz a minimal requirement for
USDOE to keep faith with the people of this State. ' . oo

:%tm,_ \_\,\...M.Qé\
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ADDITIORAL VIEWS CONCERNING
GENERAL RECOMMENDATION #2

The following is an additicnal ° esmment te general

racommendation #2:

Be;d-ause of  the pussibility of permanent nuclear waste
contamination of the soil, air and water by material stored in
some contamination of the soll, air and water by material stored
in some existing single walled tanks, wa believe tha department
must proceeds, in a. timely manner, to provide a permanent ‘dis-
posal mathed fayr all high level nilitary wastes at Hanfoxd.

DUE as a priority should research and develop tachnologies
for extraction and ¢lsan up of all high level waste ineluding
thc;e from single walled tanks with efforts to minimize pisk to
workers. . : . N

In pla_cg stabilizatjon should he a secondary consideraticn,
after examining othex known alternative options for removal or
containment of the low level nuclear wastes.
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ADDITIONAL COMMENTS COHCERNING
GENERAL RECOMMENDATION NUMBER 2

We have no objection to the § to 7 year period of research
into methods of safe disposal of tha waste that remains in the
‘149 single-well tanks, but we balisve the focus should ke on a
safe system of retz:ieval rect:.flcatlon, encapsulation in staip-
less steasl containers and buried in a deep repository inatead of
into on-site shallow burial at Hanford.

/5!

F. Richard Wokes

s

Leonard Palmexr

/s

Senater Cliff Bailey
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Praft Environmettal Impact Statement

U.S. Uepartment of Energy
s Environmental Impact Statenent
/U.5. Envirenmental Protection Agency

Hiqh-'LEVal Radicactiva {or Nuclear]) Waste

Hanford waste Vitrification Plant

{See Appendix C in Yelume 2 of the DEI:S

for a description of the Plant.}

Low-~Leval Rarlioac':ivé (or Nuclear) Wasta -

Monitorad Retrievable storage

{A radioactive wasta storage facility which allows the
waste to ba closely nonitorad and easily yvetwieved at a
future date.)

Matric Ton of Heavy Metal (e.qg., wranium)

National Envixommental Policy Act

U.5. Nucleay Reg’ulatory Comnissicn

Plutonium and Uranium Recovery through Extraction

(A process used to recover plutonium and uranium for
the naticnal defense progran. )

Resource Conservation and Recovery Act

Transuranic Waste

{Wasts which contains radicactjve elemem:s heavier than
uraniuvm and which generally ares long-lived.)

Waste Isglation Pilet Plant | R

{A dispesal facility descighed ta accommodate defenss
transuranic wastes, located in New Mexico.)

Waste Recaiving and Processing (Facility)
{(See Appendix E in Volume 2 of the DEXS for a
description of the Facility.)
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WASCO-SHERMAN .
PUBLIC HEALTH DEPARTMENT Lol L
TILLrranc (203 ] 208 2438
40D EAST FIFTH STREEY
COUN HouRz ANMEX A
THE DALLES, OHEGDHN $7054

August 8, 1986

Rich Holten/EIS

U.5. Department of Energy
Richlend Operations Office
P.C. Box 530

Richland, Washington 99352

Dear Mr. Holten:

These commenhts are in regards to the dreft EIS for disposal of Hanfard
Defense High-level Transuranic and Tank Wastes, March 1986.

The first coament is more of a reguest, This department 4id not
receive a copy of the EIS wntil late June, aftar we requested one.
Wasca County is located downstream from Hanford and yet no county
department received & copy, nar did the public library. For such
impoxtant decisions as this it is difficult to comtant with such short
time availsble. Even the full comment period would be too short a
time to study all three voiames in suff icient detail. WHe would
request an extended comment pericd of at least an additlena} 90 days.

The altermative of in-plece stabilization is an cbyious thoice when
considering two majer factors:

1) 'Irw‘;qurtaxicn of nuclear waste tc other parts of the county.

2} The continued use of Hanford and therefore continued waste production.
However the contamination pessibilites with tanks that rray have over
1,000,000 curies of radicactivity left in them appear to be too great
to Just £i11 with gravel and bury with markers.

We would take exception to ithe caleulations of only 32 health effects
over 10,000 years if all control is Jost on site and farming took place
over the buried tanks. Ali it would take would be one exception to the
theory that people would nct dig through the riprap and accidently break
open a tenk.

It. would appear that the geclogic alternative would be best suited if the
site was located other than in the Colwbia Plateau. Crowndvater conditions
and fractured basalt will allew the groundwater to eventually Flood out any
deep repository and then only the cortdiners themselves will be protecting
the vaste fron the envirerwent- It has been gpparently shown throwdgh | |
studies ar Hanford that the yroundwater cannot be kept out of the repository
for more than 300-500 years. Trersfore, trusting containers to withstand

.
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Rich Holten/EIS
August 8, 1986
Pace 2
#4715 1986

undarground pressures, heat and flooded conditions for thousands of more
years. Although much waste would presuwdbly be glassified the groumdwater
could still he contaminated rather easily,

This alternative would aisc present risks dumring transportation if the
site was located in same other part of the country. However, transportation
accidents would generally be a short-term acute sitvation that could

have adequate clean-up, whereas the disposal site itself, if pot placed

in a well protected area, todd very well cause chronic long-term
contaminacion and be difficult to contain.

Since Hanford is for only ane purpose, td produce plutenium and since
the countries suprly is more than sufficient. as stated by enployees.at

‘Hanford it would then seem reasonable to .come to the following corclusioh:

1) Begin studies to find a satisfactory long-term geologic repository.

"2} Train necessary emergency teams at the federal, state and local
levels along the transportation routes.

39 .Seriously consider a shut down of production facilities at
Hanford and therefore eliminating transportation concerns of
the waste for extended periods. This would allow concentration
of efforts to find & suitable Fepository with only short’ Lezm
fransportation Drmlesrs B

Dennis C. Illingworth R.S.
Supervising Sanitarian
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August 8, 19B&6

Comments on the DEIS for Defense Waste
at the Hanford Reservation

submitted by:

‘Betty McArdle

wuclear Disarmament Coofdinadtor
Qregon Chapler Sierra Club

3740 S5.W. Comus .St.

rortiand, Oregon 972189

(503) 245-488%, {503} 222-1963

I would like to speak to you in the first person as well as for
the 6,500 Sierra (lub members around the state of Oregon, I do this
pecause I, as an individual, am very concerned abdut what happens at
Hanford. I was born in Portland in July of 1946, That means that I
was in the womb and a child during the. time-when clouds of
radioactive icdine were released from the Hanford Nuclear Reservation
without any notice to the public or fellow up health studies. That
was just the beginning of .a series of releases and leaks, intentional
or accidental freom Hanford. 1I.think that we the public have to keep
a charp eye on activities at Hanford and make sure that the safegt
possible means are used in all operations. That might be expensive,
even $11 billion or more, but it is a very small price compared to
the cost of producing nuclear weapons. )

the number 1 prioxity and method for "getting rid of” defense
waste at Hanford is to quit making it ~- right now! It is the first
thing to do to protact the envirconment and public health now and in
the future., It is ludicrous to be talking about how to clean up the
wastes when they ‘are still bbihg produced.

The best practice 15 to-quit producing defense wastes at
Hanford. But, if the Department of Energy (DOB]) insists upon
producing more waste the DEIS needs to address metheds of disposing
of future defehse waste, as well as that already existing.

The issue of disposing of defense wastes at Hanford cannct be
addaressed in isolation from other Hanford issues, i.e., cperation of
not of the N-Reactor and PUREX plant, low level radioactive waste,
non-radicactive waste, and @ possible deep geologic nuclear waste
repository at the Hanford site. You cannot talk about defcnse waste
without talking about continued production (or pon-production} of
nuclear waste, without talking about the deep geclogic depository,
etd.

it is of paramount importance that the short and long term risks
to the environment from defense wastes temporarily storeq at Hanford
he eliminated. Bxtraordinary efforts must be made to clean up all
the wastes so that. they cannct and-will not escape into the
environment.. This clean up must happen as soon as possible with an
upper limit of five years to complete the clean up.

The options for clearn up of defense wastes presented by the DOE
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in its DEIS are dubious at best. Leaving the waste in the ground is
just not acceptable, The DEIS recommendation to continuve using seoil
as a medium for dumping comtaminated wastes is totally unaceceptable.
This practice is being halted at Savannah River. Why would Hanford
need to or want to continue dumping waste in the s0il? Check with
the people at Savannah River for an alternative methed.

The DEIS saye that "wastes that are difficult and/cr hazardous
to retrieve will be left in place." Pifficult retrieval does not
Justify leaving it in place. Extra effort (and expense) must be made
to find a way to retrieve it. It is much easier to control the
safety riske to worker health and the environment at this time in
removing all the waste from the ground for processing than it is to
control what happens to that waste if it is left in the ground.

The OQregon Chapter of the Sierra Club finds the no-disposal
option not acceptahle. This option would have the most danger to the
environment. We realize that law requires this option be included,
and hope that the DOE would never consider this option-upder amy
circumstances.

Mo actions should be taken {aside from permanent geologic
disposal) Ehat cannot be undone when better disposzl technology is
discovered. In place stabilization should not be considered.

Of upmost importance is finding a safe repository or safe
solution. A key problem is DOE's dropping the search for a second
deep geologic depositoiry site, and it has repercussions for Banford's
defense waste. With only one civilian repository there will be very
little space for defense waste. This might influence the DOE to
cheose a less desirable disposal option that would not include deep
geclogic disposal of defense wastes. The Oregon Chapter of the
Sierra Ciub calls on tha DOE to resume the process for siting a
second repository. -

DOE uses language that would cause readers to not be in fFaver of
the geologic disposal alternative, ZLeading language would make
readers believe that Congress would not.be forthcoming with enocugh
money for the geclogie option, Congress may in fact be willing to
allocate the funds if the public shows their favor for that option,
The Oragon Chapter of the Sierra Club is in favor of deep geclogic
disposal.

DOE's credibility is in guestion. The DOE does not have a good
track record in telling the public the truth and for looking ocut for
the welfare of the gengral public. We the public must take a very
active role in locking out for the public good. We insist that this
very toxic waste be cleaned up and cleaned up the best possibie way.

In several places, the DEIS states that more environmental
protection will be considered if needed.  What more environmental
protection? Yes, we are sure it will be needed.  Use the most
protectjon from the beginning. It is cheaper to prevent probiems
than it is to ¢lean tbem up afterwards. E
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PEFENSE vs, COMMERCIAL WASTE

DOE defense facilities have safety standards different fram
othere in the nuclear industry. The DCE claims to comply with
Nuclear Regulatory Commission (NRG) regqulations even though they are
not required to do so. If this is trué, -the WRC should be invited to
participate in this project to attest to DOE's compliance. The
standards for disposing of military wastes should be at least as
stringent as the standards for disposing of civilian wastes. The
waste 15 highly toxic whether 1t is generated by a defense Yeactor or
by a commercial reactor.

The option that would allow the waste in the single wall tanks
to be left in the tanks and "stabilized” is unacceptable, This
econflicts with reguirements in the commercial industry {Hauclear Waste
Poliey Aci) which say they mizst dispose of high level wastes in a
deep geologic repository.

Commercial waste is defined in terms of "concentrations,”
defense waste is defined in the DEIS in terms of constituents of the
waste. The DEIS claims that defense waste is less radicactive than
commercial spent fuel. - There is a more important consideraticn — the
defense wast€ is more solubile apd dispersable {particularly those in
the single shell tanks). The waste will not be safely disposed of
unless DOE uses rules and methods at least as strenyg as those that
apply to the commercial industry.

Another -federal law that DOE should be reguired to comply with
at Hanford is the U.S. Resource Conservation and Recovery Act [(RCRA).
One rule under RCRA is the reguirement for the use of a liner.

Liners are not included in the description of any of the options.

WHAT TO DO WITH THE WASTES

The wastes in tanks should be retrieved, glassified, and
deposited in a deep geologiec repository. If liquid wastes are left
in tanks they will eventually leak. This includes retrieving and
processing the pre~1970 wastes,  These wastes canhot be left where
they are. It may be somewhat more "dangercus" for the workers today
who work on the retrievali, but what might happen to those wastes in
the future is too uncertain to take a chance on leaving them leaking
in the ground.

The post-1970 plutonium contaminated wastes (contaminated
equ1pment and laboratory wastes), which have been held with retrieval
in mind, should be retrieved and disposed of in the New Mexico
repository. - Their current storage contalners were not meant for
long-term storage.

If process changes or additions arée needed tc handle single
shell wastes, such must be in the analysis, To not do 5o says to the
publjc that there is no real optien to remove and process these
wastes. In place stabilizatioh would encourage the disposal of all
defense waste in the Northwest. "The Hanford Reservation already has
defense waste permanently stored there, why not send it all?" mxght
be the reasoning. ' This is obviously unacceptable. R
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The proposed “engineered barriers” have ReVer been tested to ;ee
if they would in fact isolate the waste from wind ercsion, water
infiltration, and plant; animal, and human intrusion. fThere are some
serious guestions abolut whether the protective barrier woulé in Ffact 3 5 1 7
work. Among them is — the upper surface of the barrier is above * b *
ground level. Wind ercsion is an obvicdus factor that must be
evaluated, To think that the surface would not change in 10,000
Years is not realistic. There is likely £0 be more than one event 3 5
happening within 19,000 years affecting the barrier. The combined 1 32
effects might cause z break in the barrier ﬂllDWlng surface water to
get to the wastes.

ENGINEERED BARRIERS AND HMARKERS

The engineered barrier is designed ko keep roeots and burrowlng
animals away from the waste. But, the scil may be ideal habitat for 3 5 1 634
such animals. Burrows could make vertical movement of water through i
the barrier soils more likely. Stakilizing the surface with plants
might help. But, this raises other questions over long time spans.
Some plants will die during drought. As the roots decay, they leave
open vertical passageways for water to percolate throtgh when
preécipitation increases.

part of each option, An option which does not include barriers
should have been offered.. 5tabilizing waste in tanks must not be
done- gyntil the "engineered barrier" has been tested and found
foolproof, . X

Proven technologies are not available for barriers, which are a 3 5 1 8

I1f stabilization in plﬂce should be chosen (although the Sierra
Club opposed that method) the "engingered barriers" [after the
tésting mentioned in the above paragraph) should not be the only
means of protecting the environment. There shosld be other barrier
systems that will assure that waste does not leak into the grounpgé 3 5 1 {3
water system (including the aforementiocned RCRA required liner).
Water can intrude into the tanks from below. the surface via the
groundwater system, not Just from the surface. The already leaking
tanks pose a serious hazard.

The proposed markers wight in fact attract dlggmg and drilling 3 5 1 31
10,060 years in the future rather than discourage it. "Fatal doses reer L.
to intruders might event result from the unlikely even of drilling
into encapsulated waste in a geclogic repository.” {from the DEIS)
Imagine yourself an archeologist a few thousand years in the future.
Very few people in 1886 could read languages from 3,000 years ago.
We have a great difficulty with Beowulf written in the ©0ld English of
only about six hundred years ago. A sign showing digging {even with 2. 5, 1
a slash through it) might say to that future archeologist (or
treasure hunter) "DIG HERE.*

GEOLCGIC QUESTIONS

Numerous geologic. problems with the Hanford Reservation have
been pointed out’ to DOE by a variety of gualified groups anad
individuals. Cf particular interest is-the location of the site near
the middle of the Pasco Basin, within 10 miles of the Columbia Rivet 2 3 2. 1
{into which numercous springs flow from the basalts) ang in one of the
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structurally most complex parts of the Columbia Plateau.

. in ways that would seem most serious.
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To most
geoscientists, these- factors would imply very complex geohydrology
and likely groudwater resurgence. Indeed, after drilling and
hydrologic testing in -about 35 holes, DQE still cannot define the
geohydrology of the site to anycné's satisfaction.

What is the general ridture of fracture systems helow the Ranford
Reservation: the character of the interbeds of sandstone betwaen the
various flows? In regard to the last point, the Ellansburg
Formation, which ¢ccurs as layers of very permeable sandstone between
many of the flows, is not given any discussion in this regard and is
described, in genmeral, in very benigh and misleading terms
laccordipng to a geslogist consultant}. The descriptions of the
stratigraphy are just too general. The collection of technical and
inadegquate. information must appear- impressive to the non-geological
reader. 1In reality, the section is not at all impressive ({again,
according to a gecloglst conEultant),

if the Hanford sita should be chosen as the national repoeitory
{which the Sierra Club opposes), the drilling and driving of miles of
tunnels and holes present the risk of altering the groundwater paths
The problem of reversing the
effects of these constructions is not merely one of backfilling. and
grouting the tunnel sections Each hole driven will permit some
expansion of existing fractures in the basalt that will be difficult
to correct.

There is evidence of current earthguake activity in the
immediate area of the FHanford reservation. The whole question of
structure and seismicity on the Hanford Resdrvation is vital to the
integrity of shallow waste disposal sites. %his question is net
fully addressed in the draft EIS.  Seicmic activity might open up new
cracks. or ‘other means of conducting groundwater. [particularly new
vertital conduits) which would allow waste to contaminateé groundwater
apnd move into the Columbia River. -

Throughout the discussion of the hydrology, little mention is
made of the potential for change in the hydrologic system in the
projected 19,000 year period. The scle reference to this
[discussions of floods oh the Columbia Rivér and flash-floods on Cold
Creek}) are apparently related to climatic: circumstances of today. In
addition; there has.never been a comprehensive study of the hydrology
in this area just four mlles from the Columbia River.

COLUMBIA RIVER, DAMS, FLOODS

The DEIS seems to presume that wastes that reach the Columbia
River no longer are of concern beczuse of dilution. There is no

.discussion of concentrations of radioactive material reaching the-

river or of diluticn factors when it enters the river. The
"assumption® seems tc be thdt the dilutien is so great that there is
no problem. (If this is the case it should be clearly stated. The
radicactivity might not be diluted, We need to know if layere of mud
in various parts of the river could become highly radioactive. This

-could atfect the birds, wildlife and fish which populate these river

bahks. More study is. needed in this area. - Poo
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Bams on the Columbia River upstream of Hanferd. are credited with
reducing the likelihood -of floods ‘l1ike those in.the past. Those dams
will net last forever .='they will in fact, last a very short time
span conmpared to the toxic life of the waste. Without t£he dams
natural river forces could ‘alter the river bed. The altered river
could eventually encroach wponh the disposal area anywhere on the
Hanford Reservation.

“Ihe sediments and landacape features of the Pasco Basin ...
demongtrrate av least four episodes of flooding only a few tens of
thousands of years ago in which almest the entire area of the
Reservation was inundated. These floods resulted from damming by
glacial ice of huge lakes in wastern Montana; followed by sudden
release of the lake water when. the ice dans failed. - It is not
impossible, and acecording te some climatologists it is probable,
that the next few thousand years will see & return of glacial
conditions to the nerthern hemisphere, and . that ice dammed lakes may
again form in the valley above Hanford.... The highest water level
attained at Hanford was about 250 meters above the present rivers....
A flood of the extreme magnitude describeé might have drastic
cohsegliences for very long lived radiocactive wastes -stcored near the
praesent land surface. Solils. and sediments containing-low level
wastes would certainly be eroded, and the present storage tanks for
high level wastés might be breached and their contents scattered
widely in the flood debris...." (scurce: Radicactive Wastes at
Hanford: ‘A Technical Review, Naticnal Academy of Sciences, 1%78)

It might not be highly likely that there would be a floed, but
when we are dealing with radioactive waste that will be active for at

‘least 10,000 years, we must look at the possibility of unlikely

events. There are ways and places (or will be) to dispose of this
waste without iaviting the possibility of waste being scatte:aa in a
flood.

CLIMATE AND ENVIRONMENTAL CHANGES

The discussion of future climate is based on sketchy data. In
reality patterns of climate c¢hange for the last 20,000 years for the
Pa&tb Basin are not at all clear and predictions of the next 10,000
years based on good evideénce of the past would not necessarily be
refiable. 'The final EIS should evaluate .the effects of possible
global climatic changes, 'and the EI1S should consider the effects of
long=terir unforeseen environmental changes 5uch as those similar to
the risinq of the Great Salt Lake.

GROUNDWATER

The most wulnerable aspect of the envircnnpent is water — the
groundwater under the Hanford site (and adjcining ground water which
intermingles with the Hanford ground water} and the Columbia River.
The sindies on groundwater systems under Hanford have just begun.
There is not enough informatioh to take a chance on leaving any
radiovactive waste in the ground. Independent studies have found that
radicactive leakage has traveled via underground chanpel from the. ..
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Project, DOE studies}? The Columbia Gorge is a unigue area = a
A1l effort mast be taken to protect it. .
W
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The DEIS states that 458 of TRU waste was reclassified based Bbn’
"engineering judgment and historical records." It also reflects a
change from 10nCi/g to 100/g to gualify as high level waste. What
happened when the standard was changed from 1G/g to 100/g7? What is
the justification For this change? The DEIS does not justify this
change. How much of the transuranic waste will flt the low-level
waste category because of this change? What will be the disposal
method for low-level waste? :

¢ Wah.

CHRNGED STANDARDS

RS
Wi

The EIS should state that no waste form will be diluted so that
it may fall under less stringent disposal requirement, or that the
rules will be changed agalin {(as in the 10/g to 100/9).

RESEARRCH AND DEVELOPHENT

The PDEIS does not include a complete inventory of all wastes at
Hanford including those not being considered by this DEIS, All waste
ahould be copgidered by the EIS. Such an inventory 1s needed to
fally evaluate this DEIS, Also, an ongoing independent audit of DOE
waste management work should be done.

Worst case accident analyses were not included in gthe risk
assegaments. - We need to lock at worst case scenaries for each option
and for the poesibility that all the waste would be ¢xposed to the
environment before the radicactivity had expired. 1In the case of

-non-radicactive toxic waste its toxicity does not go away.

This DE1S is premature. fThere need to be mdre studies, more

All disposal technelogies suggested need
refinement. The level of Ffunding necessary to develop a sound
disposal technology should be included in the £inal EIS, fThere needs
to be indepéndent study on the ‘effects of defense wadsté on the
environment. There is word that the U.S5.G.5. has agreed to undertake
an independent study of the Columbia River balow the Hanford
Reservdtion-during the summer low~flow periods. More studies such as
thie peed te be undértaken. Additional references on. ecological
impacts should have been included if. they are available - and if they
are not avallable research needs to Pe done in-this area.

Research and development will be needed before some of the
disposal work can be dohe- The final EIS should provide performance
criteria £6r the work on which the R&D must be done. Any changes in
criteria to complete the work that c¢ome out of the research and
development must ‘he made. open to the public for comment.

The easily retricved weetes should be permanently disposed of
immediately. The pre-1970 wastes and plutonium contaminated waste
-pose the same hazard as the post-1970 wastes. If the pre«1370 wastes
are very difficult to yemove, then the DOE must go to extra effort to

.radiocactive wastes as they are generated.
"this requirement,

249

find a method of removing and processing these wastes. All the waste
must be processed and safely disposed. ’

The excelerated research and development on better retrieval and
€isposal methods would £ind a batter and safer way:to retrieve and
dispose Of the currently difficult to retrieve wastes, There needs
to be a time limit on wher to begin the retrieval and dispesal of the
@ifficult to retrieve wastes [say 2 - 5 years). Stabilization in
place is unacteptable. :

At Savannah River, DOE nsed methods eother than vitrificarion to
stabilize tank wastes. The DEIS should have described@ other means of
stabilizing wastes . . :

There is a need for studies done by independent, impartial
qrqanlzations such as the 9.5.6.8., National Academy of Sciences,
E.P.5., Natipnal Institute of Health, Project Search.

While further research and development ik -in process: some
temporary storage methods are not acceptable; such és: cribs, french
drains, reverse wellg, dltches and trenches, cardboard hoxes, single
wall tanks. Of course, the most desireable situation would be to
stop further productien of waste while research ané development is
being completed {and afterward}. : E

If after doing morse testing and research and development on
better technology there are changes in the DEIS then the DOE must
comply with the Bational Environmental Peolicy het (NEPA) to review
these revisions. -Irrevergible actions must not Be. taken -until more

. testing has been ctompleted successfully.

FONDING . -

Weapons program funding should include research and development
for treatment and disposal methods For wastes, and funds for actual
disposal. -Significant funds should be diverted immediately from new
weapons to a concerted effort te research and develop how toc make
wastes safer. More significant’ funds should be diverted for
construction and. eipansion of safe disposal areas for dafenne wastes.

Funding is a serious problem. There has been an enormous’ amount
of funding for the production of nuclear weapons. - but not for the
SAFE production of nuclear weapons. The probiem is the lack of
funding'for the safe long-term disposal of wastes generadted from the
production of nuclear weapons, ~ {There are other problems including a
tack of safe working conditions} Congress reguires the cormarcial
nuclear’ industry e concukrently set aside funds- for the disposal of
DDE should he subject to
h Nuclear weapons production should not be allowed
wlttoup concurrently providing funding to dispose of generated
wastes. - . .

e
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Lept. of Energy
Federal Building

. B25 Jadwin
_Richlang, Wash, 99352

. Re: Ruclenr Waste Reposiiory

Dear Bix

There hae been a lot of controversy lately about Hanferd's Belec~
tion as a possible waste repository slte, and I would like Lo add ny
commefits 1o the public record,

The Tri=Cities' has lived and died by the whias of Congress and
the NRC since the early 1940's and olvicusly that iz nat going to
changs, As tne Hanferd Rerervation is silil federal property I mee
no reason to consult with any state or local govermment. as to what
the Fedaral Guvernnsnf. deoes on thelr own peoperty.

- 1 have never heard of mor seen the state or any lacal gevernment
offical consult the Federal Government when they decide to build some=
thing that some of ue would consider dangerous,

I weuld nat let .l.nyn.m tell me what I could do with my personal

.Proverty, den*f let anyone. tell you what you-ecen do with your lamld,

Sincerely .
w R
S et /1;""
: s
GERALD H, BOSCH .
B 648 8 Bovker Rd.
‘bab: GHB Othello, Wash. 99344
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Avgust &. 1986

Michacl J. Lawrence. Manager
Richlang ions Office
U8, Depariment of Energy
¥ Box 350

Richland. WA 98352

Dca.r‘ - Lawrence:

Enclosed are the Was hmgmn State Nuclear Wasie Board and Council comments on the
araf1 environmensal impact staiemen: "Disposal of Hanford Defense High-Level
Jransuranic and Tank Wastes” The Board and Council suordi nated ar XL sive review
of the gocument  hich included a serics of pubiiz meelngs.

In-depth reviews werg conduzled by the Board, Council. state agencies. staff and ro
13 1¢ the Board. During and following otr public meciings we received COMmMET!
ieepl yovernment. and citzens, We expect the final ELS to address cact of the comments
in this response. Conimepts were noL actively salizited (rom 100al goveraments and our
understanding 1% that they will direct their comments 10 YOu.

I e nur review process ‘we rcoordinated with cach of the alffected Indiar wikes. The
Y ama Indian Nation.js represenied on the Muclerr Wasiz Adsary Council and partici-
caved 10 very aspect of this review, They will share the results of their review with us.
The yusowa Indian Natian representative indicated concurrence with the ssues Taised in
fs SumIment packoge.

(paLjtyuapl ;uawwoo‘ou)

Thi: zemment prokase includes the following:

Staiement Overview

Siate Agency Comments

Lucal Govermnent Comments

tubhic Hearing Siatements

Cliizen Comments Compiled by Hall & Associates
Technicrl Review Prepared by URS Corpuration
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STATEMENT OVERVIEW

INTRODUCTION

The Washington State Nuchtar Waste Board has coordinated an cxiensive review of the Draft
1 {DEIS) Tor Disposal of Hanford Defense High-Level,
Transuranic and Tank Wastes. Reviews were conducted by Board committecs, the Nuclear

Envir I Impact &

Waste Advisory Council, state agencies aad citizens. The Board and Council sponsored a
serigs of public meetings 10 receive comments on the Defense Waste DEIS. Over 800 citizens
attended and wore than 200 offered comments,

This Statcment Overview is based, in pare, on detailed comments which follow. Appendiz A
contains the individpal comments of state agencies. Appendiz B ¢ontains joral government
comments. Appesdix C contains sta.lcmcms made during USDOE hearings by Governor
Gardner. Warren A, Bishop. Chair of the Nuclear Waste Board, Andrea Beatty Riniker,
Dirgctor, Department of Foology, and Represeqtative Dick Nelson. Appendix I contains the
compiled results of the five public mectings condutted by the Board and Council in Yakima,
Kennewick, Spokane, Vancopver and Seattie. Appendiz E contains the technical review
cormments prepered by URS Corporation, a consultan? to the Board TFhis overview and the
appendices comprise the Board's response to 1he adequacy of the Delense Waste DEIS.

The Board recognizes the inherent complexity associated with cieanup of 2 40-year accumu-
lation of defense ¥wastes, ‘This doeument presents our current findings. We sxpest to cop-
tinue working with USDOE to clarify and resolve issues.

This overview highlights the major policy, techniczl, icgal, regulatory and wransportation
issues rzised doring the review period. In addition, it conrains @ proposal for jssue resolus

tion while the Final EIS is being prepared.

The major areas of concers identified include the foljowing issues which must be addressed
in the Final EIS: ’

The scope of the DEIS 8 tao narrow because 11 does 6ot address the full range of
radipactive and chemical components of wastes.

-1-

s
T
e

- The document ceniains overly aptimistic performance assessments for engineersd

soil barriers.

- The USDOE vitrification plant alteriative does not commit to a [acility designed
and sized to handle all tank wastes in 2 timely, efficient manner,

- USDOE plans for disposal of non-hiph level wastes (grout) do not iaclude provi-
sions for obtaining federal/statc hazardous waste permits. ’

- The document uses bounding assumptions to fover 2 range of impacis o gssump-
tions rather then specifically identifving impacts of "the” proposal as yequired by
the National Environmental Policy Act,

- Delayed Records of Drcision are a concera begause USDOE has not committed to
* preparing supplemenial EIS's which include epportunities for citizen comment.

- if Henford remains o repository candidate, USDOE must have 3 monitoring pro-
gram in place which can <e®rmine if the souree of enviropmental contaminaton
is from z repository or from defense wastes.

- The document docs not acknowledge USDOE's responsibility to comply with
appropriate fedeial and state laws.

- The USDOE decision to delay work on & second repusitory increases pressure
within USDOE 1o stabilize the single-shell tank wastes in place, and raises the
congers that deep geologic disposal is not considered as a serious allernative for
all tank wasles.

- ‘The document falls to address the possessofy and usage rights and cultural
‘heritage af native people. ’

The overall geal of the staic of Washinglon is to ensure the timely Cleanup, 10 the dogree
possibic, of the 40- year accumulation of Hanford wastes while ensuring future waste is
treaied and disposed as penerated. In the Final E1S, USDOE goals should be clearly identi-
fied. 3f the USDOE goal differs from the siate of Washipgton goal, the rationale for such
differences should be cleardy explained.

<3
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The state of Washingson and USDOE sharc a common desire for timely cleanup, to the

degree possible, of the Hanford defense wastes. The DEIS is & first, critical step in 2 process
which will span decides ard cost billions of dollars. Issues raised in the DEIS and in the
comments to the DEIS affect ajl scgments of the Pacific Nerthwest commauniry.

ibility for developing

Washi‘ngtun Slai.c legislation gives the Nuclear Wasie Board the r
state policies relating 1o the m.canascmcm of radioactive wastes, carrying out review of activ-
ities which enable the state to ¢ffectively evaluate Federal actions, monitoring actrivities
related m. dispesal of high-level waste, and servisg as a spokesmen on behalf of Washington
Statc eitizens. . The powers assigned 1o the Board make it {he logical body to take a lcader-
ship rolc in developing & regional consensus on funding priorities apd cleanup. The
Advisory Council provides advict. counsel znd recommendations to the Board and continues

10 work clostly with Board members in the development of state policy.

The Nuclear Waste Board, with adequate technical and financial support from USDOE, is
willing to begin immediately to develop a procedure For resolving issmes. Pacific MNorthwest
governmentzl, technical, and imerest groups would be invited 10 periodic public meerings o
air issués and discuss propesed solutions. The goal would be to develop, 10 the degree possi-
ble, A’ consensus on'cleanup priorities and fonding.

Whenever USDOE commits to a defense program or project which would generate wasics,
there should be an dedicaled seraside of monies Fos treatment and disposal of such wastes.
The Nuglear Waste Board and Council will work with the Governor asd Congressional dele-

gation to implement this approzch.

PQLICY ISSUES
Scone of the DEIS  The scope of thse DEIS is 100 narrow. Low-level radipactive
waste, contaminated soils, hazardous chemicals, organic Iexing sgents and sodvenis are

all part of 1he wastes producced and must be addressed within the seope of ke Final EIS.
The final document must include a2 complete listing by individual site of types and amounts
of radioactive isotopes and hazardous chemicals, Qlong with 4 descriprion of the impacts
associated with their pressnce.

AZ 8 RE6

NEPA Compliance. USDOE must identify impacts of "the™ proposal as required by
the National Envisonmo

atal Pelicy Act. The use of "bounding essumptions" to cover a range
of impacts or alterzatives is not aceeptable. We are alse concerned abour the vse of detayed
Records of Decision. We recognize that some alternatives will rcquil:e additional research.
When resear¢h is complete, and USDOE is ready 10 recommend action, USDOE must, as a
minimum, preparc & suppiemental EIS and give the public an opportunity to comment. .

The DEIS does Dot satisfy the regitirement that an EIS discuss reasonable aliernatives.. A

discussion in general \erms of a range of options, as contained in thg DEIS, i.s insufficient,

Ferther, the alicrnatives that have been discussed have not been sufficiently deseribed in

terms af their applicaiion to specific sites. In addition, the DEIS does not 56t forth even o

prefirred altornative. This conflicts with the intent of CEQ guidelines that, il a preferred

aiternative existed when tie Draft EIS was issued, the CEQ guidetines require that it be
 identified. '

Timing und Priorities for Cleanup. USDOE shouid_ expedile relovant rescarch znd i
peocedure development which leads 1o the timely cican up of. those wastes posing the prearest
risk to human health and safety. Th=.singlc shell tank wasies, the pre-1970 buricd "suspeet”
TRU-rhemical-mhlgmina!cd salid wastes, and the transuranic and chemically contaminated
soi) sites fell into this category. Characterization of the wastes and sites should be a very
high priority, USDOE should provide a 1ime scheduls for the completion of major portions
of this characterization process and indicate when r.esults will become available,

Cextain facilities are common 16 scvc!.al categories of waslc. and lhe}:fnrc eﬁriy design work
is appropriate.” The vitrification plant would ‘meet this criterion i the faciliry is desighed
witk sufficient cabax:ils" to handle processed sin‘glc-shcl‘] tank’ wastes. Siudies should con-
1inue on the grout concept wiih special emphasis on demonstration pf 1he structuzal inzegrity
and resistance 10 leachipg of the waste forms, USDOE shenid keep the Bc;ard fully apprised
ol progress and problems associated with Savannah River activities. es they relate yo wasts
form technology devefopment. Assuming thar the geologic disposal alterpative is chosen as
the preferred option For disposal, what type of vitrification facility would bt built, and
what are the estisates for facility completion?- The Board will not support pm'czeding,wi!b
weste form 1e|:hnoldgi:s involving vitrification or grovt until USDOE research clearly
demonstretes the ability of the wasic forms 10 meet cxisting criteria.
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Criteria for Cleanup. On April 18, 1986, the Nuclear Waste Board passed Resolu-
tion 86-2, which establisked criretia for review of the Defense Wastc DEIS. Each-eliernp-

tive and yecomménded ection shonld:
minimize environmental and heatth of feets; -

be consistent with appropriate [ederal and state laws and regulations, inc!ud.i:ig
among others the Natinnal Environmeatal Poii::y Act, the Atomic Energy Act, the
Nuclear Waste Policy Act, the Resource Conservation and Recovery Act, the
Comprehensive Environment2) Respoase Campensation and Liability Act, the
Clean Water .’Ac‘l. the Clean Air Act; 10 CFR 960 and 40 CFR 191,

use state-of -thesart technologies which have been proven safc;

minimize fuiute releases to the envirpnment from ongeing and future nuclear

delense petivities; and

USDOE should consider econpmics, but economics must not drive decisions.
A copy of tht resolution is attached 1o the Statement Gverview,

intionghip Lo Nutl Wasig Pol NWFAY) The state of Washingtor position
is that the defcmse wastes on the Haaford Nucicar Rescrvation affcet pre-closure activities
‘and performance i & repository-is proposed for the Hanfard site, and will affect post-clo-
surs activities and p.errorrnance wherever.a repository is Jocated. Site charaeicrization activ-
ities w1 be affected by the location and concentrations of defense wastes, apd site charac-
terizdtion activitics a1 Hanlord may dispsrse wasics now jn Hanford soils and groundwater.

Implicaticns of Second Rougd Postpogement. On May 23, Secretary of Energy
Herrington recommended. ahd Presiden! Reagan approved, three western sites for characteri
zation for the first high-level nucleéar waste repositors and announeed thas 2l site specific
work on the sccond repository would be indefinitely postponed. From all indications the
decision 'to postpone work indefiniteiy was based, in part, on USDDE data which essumed
single-shell wastes woutd rot go o a rcpps":mry. If the decision was influenced by such an
assumption, there will sanly be ndded pressure on USBOE 1o stabilize the single-shell tanks
in-place. T.his assumption. 2lsp raises questipns as to whether USDOLE considers geologic dis-
posal a5 g strious alternative for single-shell wastes.
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Future Lang Use. The DEIS describes & sysiem to mark ke boundary of what

USDOE describes as "actual disposal sites®; which cocloses 32 square miles. The Board gues-
tiens if all the 32 square miles area must be off limits forevér. To be consistent with the
state of Washington cicanup goal, only that iand Bow irretrievably contaminared by danger-
ous maierials should be written of f. USDOE must condyet s ‘Sscparate public process to allow
full citizen paricipation in the process of makiog any d:cisicm concerning the selection of
any land for condemnation.

Indian Trexty Rights A major issue not addressed in the EIS cancerns rights of the
Indians, and in particular, the Yakima Indjan Nation. The Hanfard site is included ia the
ceded 1ands agreed to in an 1855 treaty. i’crm.nncnt gisposal directly impacts Yakima Mation
rights. It is imperative that the possessory and usage rights and the cultural heritage of
native peoples be addressed and include all affected tribes

Future Pluignivm Productine and ! jlitary W; eneraiipn. The DELS assumes that
the M Reactar and PUREX will be operated until 1995, produc'sng' 1ank wastes from this and
other USDOE soﬁ;cns correspanding 1o the procéssiag of 12,000 tons of N. Reactor fuel
The DEIS takes inte account the progessing of &n additional 20,000 toos of irradiated
uranivm beyond. 1995 "in response 10 national defense or rescarch and development needs™
The DEIS should consider the impacts of the possibic range of defensc waste gencration,
including consideration of the potential for use of either the current pivzoninm stockpile or
recycted plutosium from obsolete warheads. This must be addressed because the total vol-
ume of defense und commercial waste will determine the ne¢d for a second geologic reposi-

tory.

Cleanwp Fupding. The Hanford cleanuplwill refuire large financirl expenditures over
several decades. A ‘mechanism must bé gstablished te provide full funding for management
of defense radjpactive, chemical, apd mixed wastes on the Hanford Reservation, The future
basis for cleanup should be a sciaside of monies in the Deparyment of Energy budget for
defensc retated activities, Whenever TUSDOE commits 10 & defensc program or project which
would result in the gencration of such wastes, & percentagt of the cost would be placed into
2 fund dedicatcd o lre.llmcnt.and disposa) activities. The Nuciear Wasze Board 2nd Counsil
will work with the Governor and Congressionak delpgation 10 develop this appreach to

funding.

2.5.7

2.4.2.2

3.1.7.3

2.1.3

2.2.9
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2.4.1.1

2.4.1.11

2.4.1.13

Hstaabit
Wik

1. Establish a Quality Assurance Program BRI o P

2. Adlocats performance (specify the design objectives of the waste package 2od iis

component paris).
3. Sclect & design ;eliaﬁilisy target for the wagte package and its componesnt parts.

4, Specify a method for assessing the performance of the waste package and its

component parts.
5. 1dentify the data base Tequired 10 suppért the performance assessment.
6. Identify & plan and schedule for acquiring additional data that may be nceded.

The eompletion of the above i_il:!i\-'iﬁcs gnd early interaction with the state and NRC will
reduce the risk (hét the propeséd wasie forms will be found snacceptable.

COMPLIANCE WITH FEDFRAL AND STATE LAW

Requirements for compliznce with federal and state laws are often imprecisely siated and

sometimes misstated in the DEIS. In relation to the general disposal program discussed in

the DEIS and the various rzdioictive and non-radioactive wastes involved, USDOE must

commit t¢ compliance with the fallowing federal and state laws:

Air Poliution Controf Laws. The Ciean Air Act requires Federal departments and
agencies to comply with “.all federal, state. intersiate and-local requirements...respecting the
control and abatement of air pollution in the same manner, and 0 the same extent as any non-

ravernmental entity.”

USDOE falls within the scope ef this *federal facilities” mandrte. Further, it is clear from

Jegislative history of the 1977 amendments to the federal Act that radioactive. pallutants,
including source materials, special huclcar materials and byproduet watcrials su’bjc.ct 10 reg-
ulation by USDHOE under the Atemic Energy Act, 3r¢ also covered. . In this Light, USDOE's
propusedt aetivities must comply with all periinent substantive and procedaial requircments
of fedcral and state law.

Weter Poliution Cortrol Laws. The Faderal Water Foliution Conrol Act contains a
1977 amended "federal facili-ucs" provision that is almoest identical to the one contained in

-g-
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the Clean Air Act. Thus it would appeer that this Federnl Water Pollution Cenirol Act pro-
vision woild have the szme broad range of toverage as the Cleas Air Act provision even
though the legislative history is mot explicit on the polint.

A beﬁcr view, which should anéiy at the very mipimum 16 chemical wastes, is that USDOE

should comply with sl) waler pollution control requirements, prucedurai and substantive, of

federal and state law. For exampie, whilc the Federal Water Pollution Control Aet's

{FWPCA) regutatory featres do po1 apply 10 groundwater, the s1ate's water polluzion control

léws do, -Thcrefnr:. USDOE is subject 1o 1he stale’s groundwaker protection program of pol- 2 . 4 - 1 . 13
Jution prevention réguireMents and wasie discharge permits. As o surface waler, both fed-

eral a.and state requircments apply, Of particular note is the FWPCA's provision which states

“Noswithstanding any ofher provision of this chapiér it skall be uniaw ful 10 discharge any radio-

logical..ar higk-level radioaciive waste inte navigable waters.”

Hagardous Waste Control Lews. The Resource Conservasion and Recovery Act
(RCRA) estzblishes a nati;mal program 61’ Tederal-state aﬂ.ministcrcd hazardous waste
manggement. This program incorporates z policy 10 minimize the generation of hazardous
wastes and establishes vequirements for the "cradle to grsv_c‘ treatment, storage and 655.90531 2 . 4 . 1 . 9
of such wastes. RCRA, like the FWPCA and the Clean Air Act, requires all Tederal agenciss
and facilities ta comply with the provisions of federal and state law regarding hazardons
wastes. The Act does, however, exempt certain radioactive materials (i.e. “source, special
nuclear, and byprotiver materials™) which are unﬂt.:r the exclusive authority of the Atomic

Enezgy Act.

This does not mean that afl wastes propased for disposal in the DEIS arc immune from fed- .
aral and state hazardous waste laws. USEPA veéry recently published notice thar at 2 mini- 2 . 4 . 1. 9
mum, "mixed wastes” contajping both radioactive components (1hose which of themselves are

immune from the standards of RCRA) and hazardous components, are subject to RCRA a5

rega.rds their hazardous components. While the impsct of the EPA action on activities at

Hanford is not completely resoived, it is clear that RCRA applies to significant portions of -

the defenge waste materials covered by the DEIS.

"Sufe Drinkipg Waler Act: The federal Safe Drinking Watcr Act (SDWA) grants the
Admmnistrator of the_EPA the authnrgty 1o zstablish primary and secondary drinking water 2 N 4 . 1 - 14
standards; The Administrator is required 1o set maximem contaminant levels for substances

10-
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3.4.2.2

3.4.2.9

3.4.2.13

3.4.2.13
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Transportation risks and impacts probably should not precluds dispossl of Hanford defcnse

wastes a1 an of [-site geological repository. However, several points idestificd below must be
addressed in the Final EIS,

Modellng Dellciencies. The estimates of transportation risk ar¢ derived from general-
ized risk assessment models that use highly aggregaied data and that do not acesunt for
specific conditions along routes. The DEIS should discuss the Hmitation of the models, the
range of uncertainty associated with .kcy parameters, and the sensitivity of risk estimates to
chapge in parameter values. Ln addition, it appears that 1he models include only limitcd
guentitics of the tolal defense waste volume currently at Hanford. This jmplies 8 preference
by USDOE toward in-place stabikizasion of & signilicani portion of these wastes. The DEIS
should provide additional justification for this approach and include risk assessments based
ob the potential for transporting the wasie vo'lumes described in each sliernative.

NRC Certification of Packegine Used for Defense Waste Shipments. The analysis
appears to assume that the overall trapsportation system is fully developed and functioning
well, USDOE needs to take positive actioz to epsure that this will indeed l;,ue the case pefore
any significant number of defense waste shipments begin,

Currently the NRC sets design standards for casks and other Type B packaging, and USDOE
is zllewed (but oot required) to self-certify that its packsging meets those standards. (This
situation differs from the commercial nucicar industry where the NRC beth sets the perfor-
mance standards and certifies that specific packaging designs do, in fact, comply with those
stapdards.)

Because trensportation sa'fel_\.‘ relies sg heavily oa packrging integriry, NRC certification
would be an important step toward assuring the safe transport of defense waste fTom
Hanford, NRC certification would be more likely 16 result in a thorough design review prov
cess and would help to evercome some of the public concern aboul USDOE's 1endency to be
self-regulated. This is esbccially tree since the O[fice of Civilian Radioactive Waste
Management has indicated that it will volustarily obtain NRC cestification of Type B pack-
aging used For shipping civilian spent fusl and high-icvel waste under the Nuclear Wasee
Policy Act. The Finzl EIS should reaffirm USDOE'S commitment 10 this peficy.

13-
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ways or Raltseds. Identification of high hazard or highly vulnerable arcas along tikely
r;mtes would allow preventive actions. Risks associated with transporiation ‘can be minj-
mized through routing around the area, making ipcalized improvements to the highway or
rail system, developing evacuation plans for vulnerable areas--to take place before shipments
begin. Similarly, develobmem of procedures for coordinated notification, operating in

1 t weather, d ting safe parking arcas, cnsuring agequate inspections and

improving local/state emergency respoase capabilities would improve the safety of transport-
jng these materials. .

Simitar planning activities will atso be necessary before initiation of civifian spent fuel
shipments to an MRS or to z geological repository. Close coordination between programs
could avoid unnecessary duplication and confusion and would more fikely result in a consis-
1exnt get of [JSDOE policies and procedures for sransportation.

NUCLEAR WASTE ADVISORY CQUNCIL ISSUIES
In addition fo ¢corcurring with the Nuctear Waste Board's general comments, on July 17 the

Nuclear Waste Advisory Council recommended the following policy positions, apd on July 18
they were accepted by the Rpard.

JL The Council strongly supports a thorough and prompt c.icanup of Hanl'm.-d
defense wastes, based on recovery and treatment, Tegardless of where their vlti-
mate dis;;usal i5 10 take place. Canrinnation of présgnt waste management prace
tiges it whecceptable,

2. The Council reemphasizes its concern thai the full Natiopal Environmenthl Policy
R Act protess be followed in all significant actions and Records of Decisions.
3. . We eall artention again to an issue pot addressed in the DEIS. The Finzl EIS
must deseribe the impact of each ahernative on the ebility to menitor post-closure

performance of a deep peologic repository.

4, The siate’s comments an the DEIS should ref'lect the abjective of maximum pro-
tection of the covironment, kealth and safety, ifrespective of cosis.

-14-

<23

wa BB oy

3.4.2.24




2y

3.3.1.1

3.1.1.10

o,
AT
ETRETN

LUz 81985 b

1n the future, with respect'to defense waste, USDOE should consader g:ulugsc
media uthe:_' than the shallow sedimeatary deposiss of the Hanford Reservation
for disposal.

The Council notes with cunqeriz the seriqus problems created by USDOE in its
shifting and expedicnt definitions of high-level, low-ievel and transuranic
défense wastes. In order to obtais an nccurzts picture of the quantitics and haz-
ards of Hanford defense wastes, s coasistent end rational set of definitions must
be part.of the Final E!S,.Bnd there must be consistency with delinitions of high-
level, Sow-level and transuranic wﬁsl:s :mploye& by other federal agencies.
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WASHINCTON STATE NUCLEAR WASTE POARD
RESQOLOIIOR B6-2
April 18, 1986

WHEREAS, large mmounts of high-level, transuranic, and low-level
raMoactive vastes and chemical wastes assoclated therewith, have
been temporarily stored on or discharged to soils of the Hanford
Repsrvation In Washington State;

WHEREAS, this sccumulation of radicactive and associated chemical
wastes Tesulted frow U.S. Department of Energy atomlc energy defense
operations; C ) o,
WHEREAS, Washington State Nuclear Waste Board is seriously concerned
about the effect of such wamtes on the health, safery, snd environ-
ment of the citizens of the reglon;

WHEREAS, the federsl.governonent has the responsibility to provide
for permanent -disposal of such wastes in accord-nes with the Fuclear

. Wagte Pollcy Act;

VHEREAS; the Prasident.has detscmined that high-level comsercial and
defense wastes shall be commingled in repositories developed under
the Fuclear Waste Pullcy Act;

HHER}‘_AS, potentislly harardous defenme h.;tallltionl or operations
nay adversely affect or conflict irrecopeilably with the siting,
deeign, monitoring, closure, or ecomnigsioning of the gaologle
Teposivory proposed for conetruction on thz haoford site;

ms, the ¥. S. Dupartment of h!rgy hag l.nued :he lmford
Defense Waste Draft Eoviroomental Ilpact Ststement {DEIS); and

WHEREAS, resolution of fasues r-hed in the DEIS are of the highest
prioriry. to the Muclear Waste Board.
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2.2.15

2.2.3
2.3.1.4

2.1.7

3.5.5.32
3.3.5.4

2.4,2.2
3.3.5.2

2.2.1

2.4.1.1

3.3.5.4

WOW, THEREPORE, BE 1T RESQLVED that the Ruclear Wapte Board estab-

g 5
£ § i j’ -
il P ER A

relERED
AS g1t

REL s

Iiahes that the criteria for review of the Banford Defepae Waste
Praft ¥ovironmental Impact Statement phall incIude:

1.

A description and evalustion of the folloving for each
alternative:

- the {mpacts of such radioactive and chemical westes on the
health, safety and envircoment of the citirene of the
veglon;

- the effects of these wastes on the siting, closure, opera-
tion, monitoring, and decommissioning of a geologic reposi-
tory;

~  equity of impacts on euccessive human generations;

=  the suscepribility to future additional or better cleanup
actions; and

~ the lmpact of alternatives on Indian treaty rights.

An evalustion of vhether one or more pronising alternatives were
onitted.

An evaluation of sach alternative and recomsended action to
sopure they:

~ minlsize eavironmental and health effects;

=~  are consintent with applicsble federal and state laws and
regulatione, including among others, the Mational Environ-
mental Policy Act, the Atomic Ensrgy Act, the Fuclear Waste
Palicy Act, the Résource Conservatlon and Recovery Act, the
Comprehenpive Environmental Response Compensatioo and
Linbility Act, the Clean Water Act, the Clean Alr Act,
10 CM 950 and &0 CFR 191;

=~ . use state-of-the-art tachnologies which have bean proven
safe; and 17

£
i

Relei 7

MG g6 22

- minimire future relesaes to the environment from ungolog and
_!utmn atomic anergy defense activiries,

Reviewers should enzure tha. DEIB considars econcmics, but eco-
nowics must not drive decisions. : ¥ -

The Nuclear Vasce Board Radipactive Defense Wasie Coumittee ia
directed to review the Hanford Defenme Waste Draft Eavircrmental
Impact Statesent against the criteris listed above among others,
and to report. the results of such review to the Board.

The Board directs the Wuclear Waste Board Chalr to transsit this
Resclution to appropriate peraons in the U.5. Department of
Energy, and to.mek for their smeistance and cooperation in the
review of the Ranford Defense Waste Eoviropmental Impact
Statement.,

Approved at Olympis, this 18th day of April, 19B6.

WARREN A. BISHOP, GHAIR

-18-
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July 23, 1986

Mr. Don Provost

Performance AsSs-ssment Manager
Washington State Department of Ecology
Mail! Stop: PV-11

Olympia, Washington 98584

Dear Mr. Provost:

s . . . X The following comments réflect this -agency's position on the
APPENDI!X A . general issue of ragicactive waste:storage at Hanford but reiste
mere specifically to the draft EIS *"Disposal of Ranford Defense
High Level Transuranic and Tank Waste." 1711 refrain from
commenting on any technical considerations but rather focus eon the

STATE AGENCY COMMENTS aspect we see as critical-to Washington agriculture.

Washington State relies extensively on nationa: ang foreign
markets as an cuciet for ouwr products. Add:iticnally, agricuitural
economic activity provides appreximately 20 pe:Zent of eor
employment base. Cur ability ro compete in &n extremely
competitive market is a function of our desarved rzputztion for
guality. extensive market promotion, and favorable consumwer
preference. )

Our concero relstes to perception. : Kuclear wasts is not ¢ of
the more fsvored hy-products of the 2#th Century. Irrespective of
the actual risks, the "prt it In someone else's hackyarg"
mentality prevails and thus allows a 'correla-ion beétween perceived
hazards of hich. level nociear waste and begs the guestion of
safety of agricultural products produced in the Bame geographical
area. To what extent this may adversely impact th- repuiation ard
subsequent markets for Washington agricultural products may be
difficult to quantify. We may, however, safsly assume the effect
will not’' be favorable, We're dezling in a slobal market and
gicbal surplus conditions the result of which makes guality an
essential element of market potential. The perception of. food
safety is a critical conrsideration of the corsumer, ané we can ill
sfford to allow any erosion of cenfidence in the food products we
produce. . C ’ ’ -

3.2.6,3
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Mr., Don Provost

July 23, 1988
Page 2
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1 weuld sugeest guestions pertainipg to the above be addressed in
potential socit-ecénomic impacts and attempt to ascertain how a

consumer in Califorsia,. MNew York, or Japan wounld relate teo app)gs
grown in close proximity to 8 gite with an increasing Agcumnulation

cf high level nuclear waste.

1 thank you for the opportunity to comment.

Sinberely,

asgsistant to the Director

JPD/v

8
ud
]

T West Twenivifiss Averse Ki-17 =

Hs, Barbara Hitchie
NEFA Coordinator
Department of Ecology
ME PY-11 .
Olyapis, WA 98504

Dear Ma. Ritchie:

A staff review nas been sompleted of your draft environmantal impast
atatement on the disposal of Hanford Defense High-Level, Tranauranio,

and Tank Wastes, .

For any ﬁropbsed nev construction and excavations, we would recoomend

consideration be given to mrahasclogical rescurces, and professional

surveys be conducted.

aw

STATE (F WASI‘MTDN
OFACE OF ARCHAEOLOGY AND HISTORIC -PRESERVATION.

Oiviorr Washwgton 98504 w  (206) 7534017

May 21, 1§Bﬁ

l,og Reference: T62.F-DOE-DY.

Re: DEIS-Dispossl of
Defense Westea

.- Binoerely,

AR

Hob‘ert G, Whitlanm, Ph.D.
State Archusologist .
{206) 753-4b05

Hegid
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‘1. Preferred Alternative.
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fnter—oﬁlnecnnllpnndeﬁee pate: | July 29, 1986

Warren A. Bishop, Chairman, Wuclear Waste Board

Charles B. Roe, Senior Assictant Attorney General &a&?ﬁ
Laurence E. Oates, Legal Intern F £z’

Subject: Draft EIS for Hanford Defense Wastes

To:

From:

This memorandum is provided for the purpose of assisting
your Board in the preparation of a response to the Draft

. Environmenta]l Impsct Statement for the Dispesal of Hanford

Bigh-Level, Transuranic_apd Tank Wastes (DELIS) of the U.S.

Department of Energy (USDOE], dated March 1986, The follow-

ing comments set forth concerns of & legal or a legal-

technical nature that we commend to your attention. You will

note that most of these comments are relatively short and

will sometimes need further amplification. ~We will work 3,
closely with your staff over the next several weeks on the

task of integrating our suggestiens for inclusion in the

Board's formal response to USDOE.

We first note that the National Environmental Policy Act
{NEPA)} reguires a detailed statement (EIS) to be prepared by
a federal agency for proposed major actions significantly
affecting the guality of the eovironment. 42 U.S.C.A. § £332.
The Council on Environmental Quality (CEQ) regulations,

40 CFR Part 1500, et seq.. provide implementing guidelines
that federal agencies are reguired to foilow in the prepara-
tion and review of an EIS. ’

At the outset we address five aréas of concern relating to
the subject DEIS. They are:

The DEIS does not set forth a
proposal or a preferred alternative. CEQ gquidelines at

. 40 CFR Part 1502.14{e), as we understand ihem, reguire
an agency to identify ite preferred altermative, if one
exists at the time of the 1ssuance of the DEIS. Eecause
of its favorable treatwment of the "reference alternative”
in the DEIS, the dedument implies that USDOE had such a
preferred alternative at that time. 5Since the guidelines
require this to be identified, the USDOE erred in not
setting forth its preference in the DEIS.

* Compliance with Federal and State Laws.

_applicable.
.in the document does pot describe the relevant laws in

bz

29, 1986
2

Reasonable Alternatives. The DEIS lacks the description
of ail reasenabjé alternatives required by 40 CFR Part
1502.14. 5See alse 42 U.s.L.A. § 4331. The draft does
not even attempt, for the most part, to discuse alterna-
tives except in a very general and unacceptablie “range"
of options scenario. (Qur conversations with your tech=-
nical staff show an accord of view on this point.) See
alsc, the Nuclear Waste Policy Act (NWPA) relating to
continued research inte disposal alternatives. 42
U.5.C.A. § 10202, .

3.3.5.2

The altermstives which are addressed have not been
sufficiently assessed. A full assessment should include
reagonable variations on.the propesad alternatives, as
well as address extremes of 1mpacts.which may differ from
those posited by the USDOE. Such posgibilities include
changes in protessing technology, modifications te cli-
mate, catastrophic events, differing interpretations of
technical data, etc. Sge, e.g9.. Items G, L, ¥, infra.

Tiie DFIS is
required to.sel forth all lawe applicsble to-the proposed
project. 40 CFR Part 1502.25(b). The DEIS fails. to ade-
tmately address the statutcry reguirements. We believe
the doCument mistates or omits certain laws that are
In additjon, the anadlysis of laws provided

2.4.1.1

an understandable fashiod. In our view, USDOE should
be stating that it is required to comply with the
following laws:

a. The Federal Water Pollution Control Act (33 U.B5.C.
1251, et peg.}. 33 U.5.C.AC 1323 reguires fed-
eral agencies to comply with both federal and state
laws and regulatiéns regarding water pollution to
the same extent as any "non-governmeatal' agency is
required. Chapter 50.48 RCW prohibits the discharge
of pollutants, including radicactive materials,
into all the waterg of the state, including ground
waters. In addition, permits mwust be obtained from
the Washington State Department of Ecology prier to
making any such discharges in order to comply with
this law,  See also, E.D. 12088, 43 F.R. 47707,
reprinted at 4270.5.C.A. § 4321 nt. (West Supp.
1986).

2.4,1.13

b. The Clean Air Act (42 U.S.C.A. § 7401, et =eq.).
findeT the regquirements of this Act (CAR), USDOE
must Gomply with emissions limitations established
by the United States Epvironmental Protection Agency
{USEPA) and the Washington State Department of

2.4.1.11

. A5
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Ecology. Seé e.g., -discussion of 1977 amepdments
1o section 118 0% t.he CAA In H.R. Rep. 294, and
2.4.1.11 H.R. Con F. Rep. 564 9Bth Cong. zd. Sess. 2,

reprinted in 1977 U.s. Code Cong. & Ad. News 1276~
1280 and 3523-1524. Such limjtations include those
get forth in 40 CFR 61 regarding radionuclides, and
emigpions . limitations esta.blished pursuant w
chapter 70.94 RCW.

¢. Safe Drimking Water Act (42 U.S.C.A. § 300f, et seqg.).
Watiohal Primary Drinking Water Regulations, esta'?E
lished under the authority of the Act, set maximum
coptaminant levels for public dn.nkmg water sup-
plms -8$tandards ' have been establighed fer

2 4 1 14 ' inorganic and crganic chemicals, beta and. photon
radicactivity, radium-226, radium-228, .and gross
alpha part!.c)e activity, among others. 40 CFR -
1431.13-141.16; USDOE has not identified the full
range' of standards which must be complied with.

4. Atomic Energy Act - {42 v.s.C. A. § 2011, et seq.).
Regulations promulgated under the authur:.ty this
Act include those found at 40 CFR 191, dealiing with
2 4. 1 . 1 standards for radioactive releases te the accessible
A enviromment . from &isposal sites; 10 CFR Part 60,
regarding msposal of high level wastes. in geologic
repositories.

&, Cumnrehensive Enviropmental Response, Compensation
©an@ Liability Act (42 U.8.C.A. § 9601 et seq.).

2 4 1 10 FERCLA IOPDEES d3abilities on persons. ahd éntities
that are responsible for releases of dangerous
. Bubgstances to the environment.  The :.mpact of this
legislation on the proposed act:umtles should be
addressed by USDOE in the DEIS.

f. 'Water Rights Laws. No water r;ghts now exist under
federal or state law to provide wat'.er to carry out
the peveral alternatives discussed in- the DEIS.
Longstanding - federal Congressional pelicy estab-

2 4 1 12 lishes a defersnce to state water laws, including
.reliance on Baid laws, by federal agencies to obtain
-needed water rights to carry cut federal activities.
If a mew water right is to bé established undexr
state )aw, in order.to obtain water -for any .of the
various alternatives, a water right permit must be
. obtained unfer chapter 90.03 RCW (for surface waters)
‘or chapter 90.44 RCW {for greund: waters}.

. R L
July 2¢ 1986 . B R i Y
Page. 4 . . . _ B
Hazardous Wastes - Regpurce Conservation snd Recove:
. Agt (42 U.5.C. § 6001, et meq.). The @iscussion 1::5J the

4.

783

o

appllcablllty ‘of the Resource Conservation .and Recovery
Act . |{RCRA) to propbeed activities is inadeguate. 42
U.5.C.A. § 6961 of the Act reguires all federal facili~-
ties to comply with the provisions of federal and state
law regarding hazerdcus wastes.. The Act does, however; '
exempt certain radicastive  matérials (i.e. "mource,

:g:cial nuelear, and byproduct materials) whieh axe under

: exclusive authority of the Atomic Energy Act. 42-
U.s.c.h. § 6903(27) Note, however, the WUSEPA has
recently published noti¢e that "mixed wastes® cuntammg
radicactive components, wrich may by themselves be immine
from the standards- of the Aci, and hazardous components

are subject to RCRA ag regards tnelr hazardous components.

Eee, 51 FR 24504,

The DEIS does not adequately define the nature of the
materiale gontained in’ the various storage tanks on-site.
Without this analysis, it i~ impossible to determine
which materials subjected to the DEIS are purely "source,
special nuciear, and. byproduct materjal" and thereby
exempt from RCRA; and which are mixed wastes, thereby
subject to its regquirements. - Absent this a:nalysm, ‘the
DEIS should present at a2 mihtmin a conservative analysis
that adsumes RCRA would apply ‘to al) such wastes, and
agsesE how the appl:cauon of RCRA could impact proposed
activities. . Since USDOE Las ptated an intent ©o fonform
all of its activities to the standards set by RCRA, this
approach would not go beyond its agreed ohligations.
See¢, Memorandum ¢f Understending between USEPA and USDOE,
February 22, 198¢4. The washington Department of ‘Ecology

authority to implement the provisicns of RCRE is contalnad

:Ln :hapter 70.105.,145 RCW.

Section B, Niclear Waste Poliey. Act (42 V.5.C.A, % 10107},
e DEX ves not make wention of the mandate of section B

of -the NWPA, relating to reduired disposal arrangements
for defense wastes, if-an affirmative determination is

‘made by  the .President "to l‘:nmm:r.ngle" .the dispesal of
‘defense and commercial waste in a single repositery.
_The failure -to address tne mandate of section 8 15 a

Cntzcal onission.

In -addition’ to the - abuve, we note ‘the fullowlng concerns
which:are alsp primarily of & legal nature:

7.

Technical terminelogy is not get out in & framework .to
meet the Pplain language" requirement of Part 1502.8.
Tablés and graphs are sometimes unclear in their meanings
ang terminclogy is changed with no- apparent basis for
»J.ffermg terms. See, €.9., Items &, B, C, infra.
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2.1.3
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8. The Department of Energy does:fot provide adeguate
support for many ‘of the conclusions :put forth in the
DEIS. The guidelines at Part 1502.1 require -2 showing
that the agency "“has made. the -necessary envirormental
analyses." Appendices are improperly used in some
instances to provide analysis, where their proper func-
ticn is to clarify and substantiate an analysis prov:.ded
in the statemént. The text must provide meaningful
aralyses of the conclusions reached by USDOE. See,
e.g., Items I through X, infra.

9. Given the general uncertainties in the technologies
proposed, the long-term duration of the wastes invelved,
and inability To accurately predict the potential 1mpacts,
the DEIS should include & "worst case” analysis as
reéquired under 40 CFR 1502.22. .

10. 40 CFR 1508.7 requires analysis of cumulative impacts.
While the DEIS makes cursory referral teo concurrent
projects, no analysis is provided for cumulative regional
impacts.

11. 40 CFR 1502.1% reguires discussion of all unavoidable
adverse impacts, - The dedication of this gite to disposal
activities for 10,000 years dces not appear to be
addressed. L:Lke\-use, the adoption of & geologzc aiter-
native.may result in. an “unavoidable adverse impact™ as
this would preclude any further processing of wastes.

12. The documeit do€g not provide adequate notice for receipt
of comment. 40 CFR Part 1502.11(f) reguires the closing
date to be Etated cn the cover sheet. This date is not
_provided.

The foliowing obgservations are of a m:xed technlcal legal
nature. They relste in many cases to the observations put
forth in the body of this memorandum. .

Item A. It is critical that technical language in an 'E1S be
decipherable by the reader in those areas where it is util-
ized. Cumprehendlnq the Elgnlflcance of radietion levels and
doses is central to an understanding of their potential
impacts. While the document's glossary defines several of
the important terms, it would improve the document to. set the
terms in context and t¢ relate the radiological terms to one
ancther so as to establish orders of magnitude’ and importance.
It is not clear why one term is utilized in lieu of another
when describing the potential effects of a given scenario.
{5ee, e.g., man rem (Table 3.2) vs. total body radiation dose
(Table 3.15) we. lifetime whole body dose (Table 3,18} vs.
maximum annual organ dose (Table 3.17).}

A-B
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Item B,  Graphics usad to support various premises often

cloud the issues. Table 3.8, for example, indicates concen-
trations of the nitrate ion .in the Columbia River. Contaml—
nation. lavels are forecast at ranges from 6 x 1077 to

% % 17* mg/l. Ambient levels are stated as currently in the
range of 0.36 to 0.37 mg/l. It is not clear whether the
chart represents additional lcading, or a decrease in the
ambient.. If jt ig the former, this seems to refute the postu-
lated effectivenese of the barriers, which. theoretically
prevent migration. If the latter, on what basis .if the pre-
diction of a decreage based? Likewise, Table 2 prqv.ldes no
indicdtion as to the interrelatiomship or slgnlflcance of the
numbers provided in the “Health Bazard Andex,"

Item €. Table 3.2., comparing potential radioclogicel impacts,
considers only fatal cancers and genetic effects. (See also,
text at 3.4.2.3.) This seems to artificially reduce actual
impacts. which should inglude nonfatal cancers and cumulative
health effects which could result in death or illness.

Item D. Volumes of the various forms of waste are instrumantal
in determzn:ng the petential iwpacts associated with - the
disposal opt1ons However, material in the various tanks has
beer reprocessed and redlstrlbuted to such an extent that it
is unclear how the wastes in the varjous tanks can be charac-
terized. {See, €.G., p- 1.4 and § 3.2.) The nature and the
volume of sife wastes must be clarified in order to validate
the various impacts postulated.

item E., A.variety of treatmenf and decontamirnation processes
are referred to throrghout the document. No menticn is made of
water requirements, wastewater gtreams, or air emissions from
these processes. (See, e. 8% 3.3.2.1, 3.3.3.1, 3.3.3.4.}
The technical aspects of Eystems as well as the NECessary
infrastructure reguirements and byproducts should be addressed.

ltem F.. Section 3 £.1.1 of the DEIS states that the geologic
disposal option has the highest pctenmal for population
exposure dué to the work force involved. ' Does this projected
exposure account. for any protectlve methods whlch would reduce
impacts to the workers? Since such measures would not be
available te the general public in the event of an accidental
release, or to future settlere in the event of intrusion,
actual impacts to the work force may be reduced and should be
copsidered when weighing the alternatives. A complete analysis
nwust defipe mitigation measures assumed for the various posed
SCenarios.

Item G. ~The success of the barrier system hinges con

pze51p1tat10n and ground water recharge falling below a pro-
Jected maximum of 30 cm/yr and 5.0 an/yr respectively. (See,
e.4., §3.4.2.1 and § 5.2.90.) The maximunm recorded rainfall
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3.1.4.1

3.4.1.9

3.4.1.1

3.5.1.71
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at Hanford for the period of 1945-1970 is 28 cm/yr. GSec-
tion 4.1% states that recharge rates are uncertain, with some
authors estimating up te 5 em/yr. in unvegetated areas.
Given those discrepancies in the assesement of current condi-
tions, the document dees not appear to adequately address
possible climates over the lifespan of the project.

Item BE. The functiopal ability of the barrier system will
depend wpon the suitability of the site scils.. The dotument
does not discuss the nature, depth, or availability of site
soils. There is no mention. of impacts to the gite gdue to
excavation of soils, the ability of the soils to maintain a
vegetative cover over 10,000 years, or likelihood of erosien
under a drier {(or wetter) climate. Al)l of these factors will
affect the efficiency of the barrier. .

Item I. The protective barrier is assumed to be capable of
providing the reguisite protection without substaniial tech-
nical evidence of ite suitability. Criteria for this assump-
tion and analysis of demonstration projects should be provided.

Item J. Resettlement of the region resulting in fatal doses
to the population "would not be realistic" under the no dis=

" Item 0.

g
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Item N. The 50 percent functional barrier failure posed in
Bection 4.21 is projected to result in 0.1 cm/yr. infiltra-
tion, while also gtating the barrier will precliude infiltra-
tion of the burial grounds. The two statements seem contra-
dictory. 0.1 cm infiltration based onh the projected 5 ocm/yr
recharge potential under wetter conditions does not seem
proportionate for a 50 percent failure scenario.

. Section 3.3.4.1 mentions the potential for release
of radioactive particulate matter aé a result of the collapse
of tank domes. What effect might such an occirrence have
glth_re;pect to settlement and failure of the protective
arrier

Item P. Section 3.4.1.2 does not ipclude transportation-
associated accidents as a potential source of radiological
incidents. :

Item 0. Estimates of cancer deaths provided on page 5.5 do
not state the populatien for which this number is éstimated,

CBR:sC

3.5.1.91

3.1.4.36

3.4.2.2

4.1.15

3.5.0.17

3.3.5.4

4.1.15

3.5.1.86

posal action alternative discussed on page 3.64. No basis
for this assumption or analysis of potential for impacts is
provided.

Item K. Ne discussion is provided of potential future
developments in disposal technology, especially in the areas
of treatment and reprocessing. Thigs could significantly
affect jmpacts, particularly under the "no action" alterma-
tive and the in place stabilization altermative.

Item L. The 1990 population for the "Hanford environs® is
projected at 420,000, Section 3.4.1.1. This figure reflects
a population within 80 km of the 200 areas. Section 4.8.2.
Ko rationale is provided for the determination of this
affected area. It would seem tc be more realistic to provide
data for the likely -affected population, which would conceiv-
ably result in a proportionately larger degree of impact.

Item M. The failure scenaric postulated in section 5.20-5.21
suggests that a 10 percent loss of soil cover-would result in
exposure of 10 percent of the underlying waste, In reality, a
larger veolume of waste could be affected due to leaching of
wastes and moisture. L
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2.4.1,14

2.4.1,24
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY 3
AUS Stop P11 a  Ofmpa Washingion 96504671 & {205) 4556000

n
e
0

June 30, 21986

Ta: Dick Burkbé%ter
From: Bert 'Bwefm?{/“

Subject: Disposal of Hanford Defense High-Level, Transuranic
. and Tank ¥estes .

In review of draft environmental impact statement on the zbove sobject, I
offer the following comments. In part 5.0 Applicable Regulations of ¥oluse
1 of the draft EIS, the regulations and reguirements of the federal and’
state Underground Injecifon Cuntrol (UIC) programs are not referenced and
appear to apply to several methods used flufd disposal. .

In 1984, the department, in response to changes fn the federal Safe brinking
Bater Act, implenented » state UIC program. This progras put $nto effect a
long-standing poticy of Ecology prohibiting the injection of weste water
into, above or below underground scurces of drinkiny water, This progrem
Feflacts our commitment to preserve and protect ground water for current and
future beneficial uses and not te.use ground water a5 » waste repository.

- Qur UIC program prohibits the injectfon of harsrdous andfor radipsctive
fluids inte, above, or below the lowermost formation contafning an under—
ground source of drinking water. A1l ground water in the state is conw
sidere_d to be either an existing or potential source of drinking water.

#ells are gafined as holes whose depth s deeper than wide, except when the
well is used for the disposal of hszardous flulds, In this case, a well
inciudes the concept of a-drainfield or a burfed, horizontal, perforated
pipe {40 CFR Part 244{g){1}{1{1). o ' .

Three fiuid disposal methods which appear to fit this definttion of 2 well
are reverse wells, cribs, and trenches, In & review of the draft E1S and
other documents, 113 tesporarily Sbandoned and active wells were Tocated on
site. These wells are Yisted by type and location in Attachment A.

At three methods of disposal sre prohibited by UIC program. In accordance
with the provisions of the state and federa) UIC programs, these welis must
®e pluggad and abandoned. The owner/operator must notify the department of
the Tozstfon of each well and submit a Closure Plan and Certificateof
Closure to the department that the wells have bean closed in accordance with
the specifications of 40 CFR Pert JME.5Z(a}6). .
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DIPARTMENT OF ECOIOSGY
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June 12, 1886

TO: . Breg Sorlie
FRON: Nancy ETison |
SUBJECT: Review of V_Ha_nfs.zrd'llraft £Is

Afr Program staff members have r‘eviéwéd the subject £15 as you reguested in
your meporandurm of May 23, 1986,

The information dealing with sir progrzm concerns and the assoclated meteorologicel
Bnnlyses are accurate and appear tu be based on the best avaﬂabte datn.

Me are rewieuing other sections of the IS as tzne parmts and wili coamunicste
any other concerns that arise.

Thﬂﬂk you for this BPPBr‘tun1ty to review. this dnmunenl which is of interest to
an of us.

RE:

A-18

b

£
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<23

g T,

AT 0T
STATE {F WWASHINGION cAree .
WASHINGTON STATE ENERGY OFFICE
200 £ Urios 18t Fioor, (R-11 »  Olmow. Wathngion 38518« [206] 7540700
June 20, 1936

M. BE Brewer .
Office of High-level Nuclear

Waste Management

Mail Stop PV-11
Dlympia, WA 93308

Re: Comments bn the Dratt DEIS - Transportation
Dear Bill: :

My comments on the transpommun sections of the draft Defanse Envsronrnental Impact
Statement (DEIS) are attached: Flease call me (38635021} you have any yuestions or

need any further assistance.
( B‘smcﬂ%
Pat Tangora :
E.nergy Pohcy Specialist
PT/ks
E-L25-28-
Attachment
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SPECIFIC COMMENTS RELATING TO TRAﬁSPORTATION

This discussion, which explains why USDOE believes that many of the
assumptions in t§ analysis are conservation, showld be referenced and sum- 117
marized in Appendix 1. Spesific references would b useful at pages 112
{Section 1.3) and 128 (Section 1.5} as well as at Table 19.

L1?
The discussion of crew exposure references "a discussion_of the reasons why
total dosc to the puplﬂnlmn in vehicles and 1o persons sesiding along routes
is not needed.” The d e bt missi Did the RADTRAN
II analysis, in fact, omit Thess exposure mechanisms?

118, 120

The discussion of ."groundshine, resuspension, and ingestion” highlights the
need to ensure that plans, procedures, and funding for emergency response
and clean-up are in place before substantial numbers of defense waste
shipments begin. Some descripricn of the assumptions abour emergency
response and clean-up effectivencss used in the RADTRAN II analvsis
should be included.
120. 123
While USDOE is allowed 1o certily its own Type B packaging, there ic no
prohibition on NRC -certification of USDOE packaging. The DEIS should

_ glearly deseribe the gpaions available to USDOE.

‘The DEES states that truck carricrs transporting defense wastes will be

Feguired 1o use interstate highways and bypasses thar avoid urban arcas,

where available. The DEIS should also discuss whether or mot USDOE will
identify. or work with states to identify preferred routes from among thosé ‘£29
availzble within the iaterstate system. Prior identification of preferred

route(s) would facilitzie advance planning for improving emergency L3
responss capability: develaping toordinated notificarion, inspection and

enforcement procedures; upgrading or repairing highways in specific areas;

and otler activitics to improve transportatios safety and efficicncy.

Since urban arcas cannot be readily bypassed by rail, the DEIS should dis-
cuss the histarical safery of hazardous materials (including nuciear materi-
als) tramsport by rail. Specific hazards posed by transporting defense wasies
on trains carrymg general freight--including other hazardous mascrials such
as explos: hauld be di d. The DEIS should also identify any spe-
cific operstional canirols that might be i hi
order to enhance their salety.

d for rail in

The probability {expressed s 4 rare} essociated with accidents severe
enough to exceed test standards is likely 1o b very low, But increasing the
total number of shipmenis (as will' be the case while civiiian and possibly
defense waste shipments 2re underway to B repository) will increase the
probabilitv-that at kast onc shipment will encounter those sort of accidest

5
Sad

eonditions. The value of having an emergency management system in place
to handie a severe accident {as weél) as more rowstine incidents) will carres
spondingly increase. This is especially true considering the level of pnhhc
concern that may result from these sort of shipments.

A summary explanation of how USDOE arrived at the 99.5% figure for
accidents that do not exceed NRC tost conditions should be included.

Does the last sentence refer onky o spent Tuel shi
requiring Fype B packaging?

15 Or to all shi

Aggregated accident rates may not be indicative of accident sates along spe-
cifie roufes, The discussion would be improved by citing any available evi-
dence demonstrating that accident rates are s::!'ﬁ;:;cm]y uniform 1o allow
their pgaregation into general rates for vrban, suburban, and rural areas. fn
zddition, treating accident rates and population categorics as independent
variables may underestimate accident risk since the highest accident risk
will ocenr where high accident probabilities apd larg: or highly vulnerable
populations coincide.

The discussians of strontium floride state that paranmeser values far releasc
fractions, dispersibility, and respiribility, are uacertain and require further -~
rescarch. The DIES alsa staies that the assumed vaives sre thonght 1o be
conservative. It shoule also inclede some indication of the probable range

of parameter valnes and the sensitivity of risk estimstes 40 thost parameters.
This is especially imporiant since Cesium/Strontium shipments dominate
calculated risks from accidents. .

A summary tzble of toral transportation impacts wowld be helpful.
'_I'hr. DEIS votes that logal jurisdictions usually assume primary responsibits

ity for cincrgency response since they sre uswally the first on the accident
scenc. Local jurisdictions and state agencies-often do not have the resources

. oecessary 10 adequately plan for cmergency situations and may be unfamil-

iar with trensportation accidents/iecidests involving radicdctive materials.
This rype situation needs to be factored into the risk assessment and dis-
cussed more openly in the DEIS, .

A-21

TPRETE

gt

3.4,2.20
4.2.32

3.4.2.21

3.4.2.17

3.4.2.15

3.4.2.26




8t

WiUAM B

W

Dwe:

2.3,1.12
3.5.36
. 3.2.6.3

3.2.4.2

anord
AT
£
i
=

4

DTS ot SR R,

A3

v

UKERSOIN
ctoc

STATE OF WASHNGTON

DEPARTMENT OF FISHERIES
115 Ceneral Admunianon Buitdng s Ohvmpre W ashagtor ‘HSQJ u LNE) ?:‘.i-b&af o [SCAN) 2346600

DUUSON
July 28, 1986

Mr. Don Provost

Hashington Department of Ecolugy
St. Martins Campus )
Oiympia, Washington 98504

Dear Mr. Provost:
Draft Envirorpental Impact Statement for

Disposal af Hanford Defense High-ievel,
Transuranic and Tank Hastes '

We have reviewed the referen'ced document and have the following comments.
He hdpe they will be of value in preparation of the State resporse to the
Department of Energy.- - - S e

The issue of siting a nuclear waste repository in Washington State is a
particilar)y sensitive issue and we are concerned that carefu) attention be
diven to all-alternative 'sites before amy site is choser. . The referenced
Draft Enviranmental Impact Statement (DEIS) involves only defense wastes,
but if this repesitory is developed, there will be considerable prassure to
site commercia) ruclear waste repositories at Hanford as well.. -

Recently, Search Technical Services published a report entitied Sprin
1986, Data Report that deals with migration of radipactive materia{s in
water, —Tne information contained in that report may change scme of the
assumptions presented - in the - DEIS... While .we . have not reviewed this

document- in detail, we believe it showld be referenced in the DELS as it
pertains to the waters and fishery resources of the State.-

GENERAL COMMENTS

The Mashingtor Departhient -of Fisheries {KDF)} is the staze agency with a
mardate To preserve, protect, perpetuste and manage food fish and shellfish
resource, includiag  their habitats, of the State of Washington
{RCH 75.08,012). In that capacity, we must ensure that projects sich as

the disposal of hazardeds wastes do not jeopardize the fishery resource a .

any manner, . .

- The United States-Canada Saimon Interception Treaty requires protection of

the ‘Columbia River Basin salmon and steelhead rpns., - Horecver, the
l_Jor‘thwest Power: Plannifig Council and others are making substantial
ipvestments o protect and enhance these runs. An environmental threat
such. as radionuctides in the Columbia River is contrary 1o the intent of
the Treaty and the recent investments. .

. A2

8 1985 po;

o
o

e o= i
Mr. Don Provost
July 28, 1986 aie 81086 pp
Page 2 sy

The DEIS describes impacts to .human populations amd the probabiltity of
accigents. leaks, and other radionuciide uptake in terms of humen health
harards. We recognize this is the major concern of most agencies and
citizen groups, but ir our review of the DEIS, we noted a serious lack of
concern regarding impacts to the aquatic environment. There must be a
camplete discussion of probable. impacts to the adjacent aguatic ecosystem
associated with each disposal scenario when radiopuciides reach the
Columbiz River. 1In addition, impacts to downstream aquatic environments,
including the river downstream of Hanford Reach,- the varicus poots behind
hydroelectric dams-and the estuary and coasta] areas must be discussed to
make the DELS complete. : .

Thers is a considerable amount of informatior regarding the uptake by
organisns and distribution of radionuclides-along the Washington coast, the
folumbia River estvary &nd the Cotumbia River itself as a result of studies
dore at thes University of Hashington, Laboratiry for Radiation Ecology.
Tnese studies should be reviewed and discussed in the DEIS to estimate the

prebable impacts of the propesed disposal n]ternatives._

SPECIFIC COMMENTS

¥olume 1, Section 4.6.2. Aquatic.Ecn‘Ingy

This section correctly states that more - than one-third of the
naturally-spawning fall chinook popuiation of the CoTumbia River spawn near
the” Hanford site. . Adult seckeye, summer-and spring chinook salmon and
steelhead trout alse migrate upstream past the Hanford facility to réach
their natal streams.. In addition to naturaliy-preduced fish, miilions of
hatchery-reared trout and salmon smolts travel past the site on their
migration te the sea. Conseguently, the reach of the Columbia that passes
through the Hanford site is vital to the salmon stocks of the river. We
are concerned that water-borne. contaminants codld affect these stocks pius
other fisnery resources in the waters downstream of :the proposed- and even
the existing- waste disposal- sites. o : . B

ibid, Section §.2.4. Assessment of iong-term Impacts

The cisposal methods and the supporfing docufentation in -the DEIS are
described as having Tittle chancé that any radicnuclides or other chemicals
will enter the groundwater table and, eventually, the Columbia River. Even
if' the chances are small, we believe the documept should discuss the
expected impacts to.the aguatic biota from ai) sources. associated with the
propesed disposal atternatives.

Appendix R,.R.1.4.3

These impacts should be-described for. aguatic §pecies that are relatively
short-Tived (salmon) and whith would receive relatively small radicnuclide
doses over a shori periodiof time-as well as these longer-1fved species
such as sturgeon that might accumutate.significant doses over a long period
of vime. Shellfish,. which have been shown to.concentrate radionuciides,

A-23

3.2.4.2

2.3.2.10

3.2.4.2

3.5.4.6

3.5.4.6




i3 i 7 4 70 8 3 :
}'5? % H g #1 fa ¥ e '
ML o
/
; AT F WAKIHITON - R
Wr. Don Provost DEPATTMENT OF NATULA Pt —- - -
July 28, 1985 . L hisounces N
Page 3 oo . PRV v 622
4 and other estuarine and coastal fishes should .also be discussed. There MEMORANDUM VRIS TLE
3. 5 e T 6 should be & discussion of the expected impacts to the animal populations Bffice of Nuclear Wasie Mansgement

themselves as well as probable pathways of radionuctides to the consumers -
of Fish products. Ray_Lesmanix, Noclear Was “inss
Pima )

Dennrt. af_Feo)logy. Pyeil
Pasncae).

The barrier system described in the DEIS indicates that the chances for SURIECT. DrnfL_FIS = Defense h‘aat;

water percolating into the buried waste fanks and -leaching radionuclides DATE... 62585

into the groundwater is wvery smalt. We appreciate the difficulty in -

estimating many of the parameters used in the analysis and the relative T heve veviewsd the it -

1 - o . B comitiee documents and ti
uncertainty of “the conclusions. Boe any reference to disposal of obsolets defeh:w?;lr:nsls- M'::Et::tl 2 . 3 . 1 » 14
s . are o contami i 5 N
3.5.1.8 In Vight of the uncertainty, it seems prudent that additional measures be »5 high levul?‘:;:a:l::s?:ﬂ’x toieriale that they ean be considered
adade taken to prevent any contaminants from entering the ground water table. parts Bince the plent has or _.“a e DOE going te do with the N-Reactor

Therefore, we suggest that the fanks that will contain TRU wastes and the epprosching its useful life?

low ievel waste areas be underiain with azn impermeable barrier in addition . In B mimil : ) .

to the surface barrier described in the DEIS. We believe such 2 measure has had = ::r;j;;'::.:::it" vier LPA Btaluves and rules the private sectar

’ could be used to remove any water that may percolate through the barrier by (ie, Bunker Hill smelter} to impussible tesk of disposing of Blent components

pukiping .back to the surface for redisposal. .
The appraisa) af the chances of an accident from trucking wastes to znother believe the deFense. waste EIS whould eddress Fh-“i issue.
site was interesting and valuabie. However, from the standpeint of aguatic ’
3 4 2 5 ecology protection, therp should be an analysis.of which waterways will be
2lhels crossed, and the risks assoviated with these crossings. - We recognize other
states may be involved in the transportation also, and those states
probably wish this analysis for impacts to their waterways also.

9387

Appendix U, Tables Y.3-1.6

There showld be &n anzlysis of the fate of heavy metals such as chromium,
cadmium and mercury that might veach the Columpia River through migration
in the water table. Me note also that peak arrival time to the river is
the only measure of ouantity described s the DEIS. Another means of
3, 5,4, 7 showing the rate at which the materials would enter the river should be
presented. Also the fate of the nitrates, nitrites and fluorides should be
gesgribed, especially as they relate to impacts to the aquatic system.

Thank you for the opportunity to comment, and we hope these remarks are of

value.
- Simgerely,
J- W
Wiltigm R. Wiikerso
Direttor
cc:  WDG
Yakima Tribe
EPA .
USF WS
NS
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. STATE OF WASHRNGTON o
DEPARTMENT OF SOCIAL AND HEALTH SERVICES
Cpnora, Waskington G504-0095
July 23, 1986
Terry Husseman, Assistant Director
Dffice of Nuclear Waste Management
Mail Stop PV-1l
oiympia, Washington 98504
Dear Terry:
Enclosed are the Office of Rédia;ion Prptection's review
comments on the Hanfordé Defense Waste Draft Envirnnmentgl
Impact Statement. If there are any guestions, please direct
them to Al Conklin at 586-0254.
Sincerely, . T

i(/;. Stpbng, Chief ]
Office of Radiation Protection I

TRS/AC/db

Enclosure

THE STATE OF WASHINGTOK
DEPARTMERT OF SOCIAL AND REALTH SERVIGES n
Office of Radiation Protection AUS

81956 (223
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REVIEW OF THE DRAFT ENVIRONMENTAL IMPACT STATEMENT FOR DISPDSAL OF
HANFORD DEFENSE HIGH-LEVEL, ¥RANSURANIC AND TANK WASTES

An environmental impact statement (EIS) §s recognized as a very complex
document providing sufficient information to comprehensively address the
tmpacts of a given project. The Hanford defense waste EIS discusses
major issues which, for all intents and purpeses, impacts the Hanford
environment permanently, The issues.and disposal altermatives discussed
should provide the public with & clear understanding of all known and
potential 1hpacts.

This EI§ does not provide the clear understanding required, in that too 3.3.5.2
many issues are raised with too little information provided. Statements e
are made concerning decisions with inadequate discussion of the decision-

making process (e.g., twenty-seven disposal alternatives were ¢onsidersd

and all but four dismissed. A complete list af all alternatives is not 4 1 10
provided nor 1s there an adequate discussion as to why twenty-three were * L
dismissed). In other cases, decisions or conclusions are cited with

references given, hut no discussfon of the process leading to that decision

er conclusion. The references are net readily accessible to the general

public to get background information. This could be rectified with a

brief discussion of the conclusion preceding the reference. Some specifics

dre incliuded in the attached list of comments.

A major issue not addressed throughout the EIS concerns the Indians, and . 2 e4- 2 - 2
in particular, the Yakima Indian Nation. The Hanford site is inctuded

in the ceded lands agreed to in an 1855 treaty, FPermanent disposal

directly impacts Yakima Nation rights. It is imperative tha

be addressed and include all affected tribes.. R

g

=
Another general topic which the EIS must better addresé is monitoring. -
The potential for reieases of radioactivity associated with the various 5/ 4. 1. 14.
disposal alternatives is discussed and compared to current applicable N

standards; hewsver, a discussion of momitoring (&ffiuent and environmental)

that would ensure that the releases fall within standards and are as Tow

as reasonably achievable is net included. In addition, throughout the

document, the onty standsrds used for comparison purposes in many cases

are the Department of tnergy stapderds.currently in effect. It would be

appropriata to compare all potential releases to the most restrictive

standargs that now pply and/or that ave expecsed to apply in the mear 2.4.1.22

 future. For example, the EPA drinking water standards do nat currently

apply te the Hanferd site; however, at some point in the -future, they may
be directly aspplicable, particularly if the site becomes accessible

to farmers, 1t would also be appropriate to compare any potential releases
to the environment to any standard that is applicable to any porticn of
the nuclear industry tocay, not just DOE sites.

Radionuclide inventories used throughout’ the EIS are questionable, Early 3 1 3 9
disposa) records are inadequate, and more current vecords often are e

A7
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3.1.3.9

2.3.1.14
2.1.2

2.3.1.3

2.3.1.14
3.1.6.1

3.1.8.1

3-5.1.6

Wi

Az 8BRS [y

contradictory or eontain numercus discrepancies (as was noted 4n a recent
review of Rockwell's Waste Information Data System) resulting in the
need to "best guess" inventories. This may-have resulted in TRY sites
being left out of this EIS. A more detailed discussion of inventory
estimates and the criteria for estahlishing TRU . sites {i.e., how was the
concentration in each site derived}) 1is needed, :

The scope of the EIS neads to be expanded to include dntertank farm pipe~
lines, diversion hoxes, and other tank farm related facilities, which
retain significant vesjoue contamination, and have, on severa? occasions
leaked into the surrounding soil. :

Though not the purpose of this EIS. the subject of deep geotogic disposal
is raised as an aiternative throughout the document. The fact that it is
not the purpose of the EIS to discuss this alternative (as mentioned
throughout) coupled with the fact that it is & viable disposal a)ternative,
itlustrates that the two projects are interralated, resulting in an
incomplete EIS. Ppints not specifically covered n this document at laast
need to be referred to the repository EIS so 1t will be clear that a3l
ctoncerns wiil eventually be addressed.

Other questions and comments are as follows:

o There is.Tittle acknowledgement of the presence of hezardous
. wastes in the tanks or the TRU waste Streams. - The chemical
contents of the single-shelt and double-shell tanks may contain
significant elemental chemical as well as organic wastss,
There is 2 brief reference in the text as to the potential
applicability of RCRA but not acknowledgement of WAC 173-303,
USDOE appears ta be giving this subject only cursory attention.

o Will the grout proposed for use in the varipus dispusal alternatives
be tested for long-term performance characteristics such as:

a)  Compressive strength after
('1} exposure ta greater than 108 rads
{2) bicdagradation
(3) immersion testing
(3) thermal cyeling )
b)  MWaste stream testing prior o use

¢} Maintenance of gross physical properties for the mext 300
years. - .

© Wil the proposed protection barrier fnclude a11 the components
required under EPA regulations for harardous waste disposel sites?

A-28

. potentially corrosive soils on integrity of the single-shelied

]
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How has DOE determined that adding 'gravetl to single-shell tanks
with the remaining tanks-solids will be & suitable method to

limit future subsidences? NRC requirements for structural
stability of Class B and C low-level wastes call for the forma-
tion of 2 waste form that is a free-standing menolith. Since

seme of these tank solids contain activities greater than those
aliocwed for ow-level wastes, how will DOE ansure the tanks

£illed with gravel will not be a source of Futire cover subsidence?.
Consideration should be given to in-situ stabillzation techniques
that meet, if not exceed, the requirvements for Class C wastes.

3.1.4.25

How wil) ground water and air monitoring systems allow for a

determination of the impact te the commercial. Tow-Tevel . facility 2 1 7
of any potential environmental radivactive or chemical releases Ll
from this project? It will be macessary for the commercizl stte

operator to.determine the impacts bf their pperation on the

environment separately from those impacts produced by USDOE.

Show how the cccurrence and potential adverse impacts of any

3.1.4.18

tanks have been taken into consideration. -

Regardless of which disposal alternative is finelly chosen, remedial
action plans should be developed. These plans should identify -
specific events, both pre.and post closure thit would trigger
speeific actions along with the reaction times involved. - Alterns-

tives should allow for remediation.

2.3.1.11

How will Anternal dragns or piue..cp_eni'ngs-be sealted in a way that .3. 1 . 4 . 15
will ensure tank integrity? : . .

Comments relative to specific pages in the EIS fdﬂaw_.
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4.2.55
3.1.4.22

3.5.5.39
3.3.5.2
3.1.8.19

2.3.1.14

2.3.1.14

3.1.4.22

1.9, Ho.z

1.1

1.13

3.2

3.5
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Washington State
CEfice of Radiation Pucbection
Review of Hanford Defense Waste EIS

Coment

Some . . . wastes will remain radicactive for . . . tens
of thousands of years. BShould be hundreds of thousands of
years, given the hali-life of Pu-23% at 24,000 years.

Future Tank Wastes. Fourteen tanks are cited. Future
tank wastes should inglude the eight new tanks in AP tank
farm, four tanks in the planned AQ tank farm, aod the four
or eight in the plammed AT tank famm.

The Health Hazard Inder for Selected Radienuclidss cited
in Takle 2 is. in the context used, meaningless. A
detailed explanation of the methodoleogy for det:exm.mmg
that Index is needed,

Numercus altamati\-‘_e.s were congldered, three were
selected, There should be & discussion (brief} of those
alternatives discarded.

“Fhere would be very little. . .treatment of wastes. . R

In-sitw vitrification is treatment and has been proposed
for TRU sites. Clarification or definition of "trealment®
15 needed ’ -

Classification of wastes should include undergroumd trans-
fer lines not covered in facility closure plans, i.e.,
tank farm to tank farm encesed pipelines. Significant
residusl activity remains in these lines, and has, in many
cases, leaked to the soil or encasement.

‘Though not covered in this environmental inpact statement,
low-level waste originating from the processes described
on Page 3.2 and 3.3 should at least be menticned, since
they make up most of the volume of waste originating from
those processes. Also not discussed is the TRU wasie that
has been disposed of in low-level liquld sites but is not
covered by this ETS. Spil sites chosen for inclusion in
this EIS were done so0 based on TRY. concentyation. Many
othey sites contain significantly higher inventories of
TRU, but are not discussed.  How is the long term inpact
from those sites to bo addressexi? Additional discussion
is needed wider each of these processes.

See previeus cament.

Existing tank waste. The last sentemce of the first
paragraph in that section says that residual liquids and
slaries are contained in 14 newer tanks of double shell
construction, and that 14 double shelled tanks are
assigned to future Purex Plant waste Storage. Ave the 14
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double shelled tanks assigned to future’ sborage the sane
14 tanks cited in the previous sentence or are they tanks
that are now under const:ructmn and/or in the planning
stages? .

See comment on Page 2.2, On Table 3.1, the number of TRU
canteminated seil sites is given at 24. Given the
unknowns in wagte dispesal and past Hanford practices, bow
are the inventories known well emcugh 10 estimate how many
TRU sites there are? An Explanaticn is needed.

Under Section 3.2.2, Future Tank Waste, in the second full
paragraph of that section, it says that cladding waste,
beginning in 1985, will be processed for additionsl TRU
removel before being neutralized. Since it is now 1986,
has this process already begun, or 1s it still ptanned for
the. future? An update of thie paragraph is needed.

Under Section '3.3.3, Strontium and Cesium Capsules, it
says that Gesium would be separated out in the in-place
stabilization and disposal alternative for single shelled
tank wastes. How is this to be socomplished? If it is
described elsevhere in the EXS, that aree should he
referenced. If not, then a discussion is needed.

In Section 5.2.4, it is cited that recently, classifica-
+tion for TRU waste has besn changed from ten nanoccuries of
TRU per gram to 100 nanouries TR0 per gram and the cita-
tion given is’ a DCE document. 1s this change in classifi~
catlon acfepted industry wide (including Environmental
Protection Agency and Muclear Regulatory Cammission) or is
this purely an internal DOE classxfmatiun A Xitlle more
description of that change is needed.

Section 3.2.5, discusses the disposal of plutonium in
lom—ievel ligquid waste sites, and says that plutonium
concentration decrsases with depth, and gives a volume of
contaminated eoil of -32,000 cubic weters. Has considera—
tion been given to those sites that receive fairly high

- poncentrations of acid waste which may have driven

Jutonium deeper in the soll. and thus resulted in &

ighar wolume of contaminated TRY soil. The guestion of
‘diversion bUKES and underground waste fransfer lines
should also be addressed.

In Section 3.2.6, Pre-197% TRU Buried Soild Waste, the
-types of containers are mentioned in the shallow land
burial trenches. One of the most important types of
container originally used for disposal, and here only
covered under the category of “Other Containers", was the
wooden box. which has created a hazard as far ag cave-ing
asre conpermed. Wooden boxes, in particular, should have
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been called out sepavately. and in addition to the other
types of containers menticned. In addition, the cave-in
patentialfmthesewumboxssneedsbu addressed in
this EIS.

In the last pavagraph, the last line. it mentions the
‘definition of a TRU waste site for tha pre-1970 IRU buried
disposal sites. However, the inventory of many of the
pre-1970 vaste disposal sttes is either not known er
remaing classified.  If the concentyation is not known or
remins classified, then 1s the site assumed to be a TRU
site? That guestion 1s not clmrly answered in this
secticn.

In Section 3.3, Disposal o Managament Alternatives, a

great deal of reliakility is besed on the protective
barriers, yet many questions concerning those frotective
barriers are not adequately answered in this envirommental
impatct statement. Fur example, is the barrier in fact
wide encugh (large emough in area) to adojuately ewtend
beyond any possible waste wmderpeath (taking into congid-
eération lateral ‘migration) so that po possibility of
animel or plant intrusion exists? In the past, interim
stabilization methods in the 200 Areas have included the
additioh of soil barriers enly to the houndacy of the
waste disposal site: This has resulted in mEnarous bio—
logical intrusion problems aleng the boundaty. Ihis issue
neexds o be addressed 1n more detail and adequate assur-
snce given that the barrier extends far enough bayond the
waste to precivde the possibility of blological intrusios.

ihe third paragraph discusses a rulti-layer protective

barrier marker system to discewmge famming, root and
animel intrusicn. The mext paragraph, however, states

- ‘that & 1.5 meter thick layer of fine textured soil would
be the top layer. Would the marker system in fact dis-
courage farmers from attempting to farm over that five
foot layer of soil, which could resguit in trrigation and
additional water that would or ¢ould provide a driving
force for the activity below the barrier? In addition, is
mebazrierdesignadsumﬁﬂtmwinginsectsmﬂdbe
prohibited frem eatering the waste and resurfacing?

Wouid a better type of barrier pexhaps be to eliminate the
fine textured soll and revegetation on the top and. instead
provide & sterilized reck barrfer that. would again abso-
lutely discourane any farmer from attenpting to uss that
land for crop production?

Though this EIS is not designed to discass low-level
waste, throughout the docament théte are many references
to low-level waste disposal, such as the case in Section

. 3.3.1, ‘The Geological Disposal Ajtermative. In the second
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paragraph, last sentence, it says that low-level waste
‘would be converted to a grout and dipased of on-site. If
low-level waste is to be discussed or mentioned throughout
this document, shouldn't it be in fact covered hy.this
envirommental impact statement to provide a canorehensive
statement of Intent by the Deparfment of Energy on what
its plans are for all of the waste and surface contamina—
tion in the 200 areas instead of st seiected high-level
and TRU waste sites? Is the. intent and uitimate goal to
cleamup the 200 greas or is the intent merely to isolate
and/or dispose of highlevel and RU waste? Many of the
disposal alternatives discussed in this EIS are alsc in
other documentation discuseed for disposal or isoiation of
Jow-level waste. Shouldn’t al) wasts then be covered 1n
this EIS?

In Soction 3-3.1.6. second paragraph, it says that
residual wvasie containing less than 100 napocuries of TRY
per gram would be retaired in the. original excavated
hurial site. The sife would then be backfilled and stabi-
lized in the same manner as any other low-level site. What
method of stabllization would be useful? Stabilization of
low-ievel waste sites In the 200 Aveas has in the past, at
best, been temporary. Constant surveillance has been
required to maintein the stabilized status on many of
these gites, because of animal and plant root intrusion.
Constant maintenance hes been required. Is it then wise
to interim stabiliZe these low-level sites when so much
effert 1s being put into cleaning up angd removing- and
disposing of the high-level ang IRU waste? A more perma-
nent soiuticn for low-level waste wgeds to be disoussed as .
well. FEither ultimale disposal or a more permanent stabi-
lization method. .

On the sccond paragraph, last sentence. The land area
associated with tank farm disposal would be about 34
hectors, poes this include only those tank farms cur-
rently in place or does it also include tank farms under
construction or in the planning stages as well.

In the last paragraph on this page, it says that TRU
burial geounds with significant potential for subsidesce
would be. compacted using a vibwatory hammer.  This method
has been suggested in the past as part of the load testing
of waste sites with hioh cave-in potential in the 206
areas. However, each iime it has been suggasted, it has
besn detied as an unsyfe and wnreliable alternative,
Safety issues need to be discussed.

I
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3.26 ‘The fate of s:pty and parr,ialuy filled tanks is discussed

3.5.1.12

3.1.4.22
3.3.5.2
3.4.1.3
2.4,2.2
3.1.8.1

3.5.6.28

PP 743240894
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They will be coveved by the protective barrier that has
been described previously.. The guestion: Is this barrier
going to include not only the tanks themselves bet tank
farm related facilities as well, such as diversion boxes,
catch tanks. low-level liguid sites that are associated
with the tanks, underiroud entased and tnencased pipe— -
lines, etC...or is the barrfer just for the tanks them—
selves? I the Jatter is the mase, then how are these other
tank farm related facilities to be addressed?

In the first ful) paragraph of this section, it cites the
need to continue to transfer waste from old to new tanks
every 50 years.  This sitvation requires more detailed
coverage in this environmental impact statement, i.e.,
what would ba. the disposition of thé old tanks, how many
nEW fanks would be remired, personnel exposure. etc.
More discussion is peeded.

Twenty-seven plans -are mentioned to disposs of high-level
and TRU waste but not all are even mentioned. More dis—-
cussion 8 weeded concerning the 27 plans that were origi-
nally discussed. At a very ninlmm, sach of the 27 alter—
natives needs to be listed. -

Section 3.4.1.1, Radmlogxcal Inpacts from Routine Opera—
tions. More: dismssmn is veeded as to how radiation
doses to the public and workers were evaluated. The
information provided is very sketchy, as is the reason fur
the man-rems assigned to each pperation.

Section on Socioecengnics. Much dismussion is given For
potential impact oo tourism but no mention is given to the
fact that the Hanford Reservation is included in thée cexiad
lands of the Yakima Yndisn Ration. - That perticular sub-
ject needs to he addressed in significent detuil, since
the rescrvation is B iwmportant part of the Yakiaa Indian
Kation's heritege. Future irpact on them the
prohihition of their use as promised In the 1855 treaty
wondld have signlficant sorioetonomic impact on the Tribe.
Included should also be the other affécted Tribes inchud~
ing the Umatilla Indian Tribe and the Nez E'a:aa TIreiian
Tc:.ha.

Fotentially uette:r conditions ure discussed as & possibil-
iy to the ground water in Section 3.4.2.1. A
concern must also exdst that if institutional control were
lost after a certain period of tire, and the arpa  fanned.
ther significant xecharge to the ground water may yesult
from irrigation practices adjacent to the same of the
waste disposal sites. Sone discussion should be addressed
in this direction.
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Third paragraph, Radiclogical Ingacts in Temes of Health
Effects are cited. Are health effects fram nonradiclogi-
cal jmpects (i.e,. toxic vastes) alse addressed?  Discus-
gioy ie neaded

Section §.4.2.1, last paregraph. Projected enviromwental
impacts are cited as being mmall; however, in lipht of
Previous caments, the potential enviromental
are not adequately atddressed, such as preventing animal
and plant root intrusion into the waste or the impact of
trrigation in case of farming adiacemt 0. or even on top
of the barrlers and guestions remain concerning the ade—
quacy of barxrier widths, parttculaxly over soil sites, and
concerning the barxrier designs. Are they engineered
properly? Have tests been conpleted. or are they planped
pricr to comtitment to this method? In addition, are thé
environmental impacts smal} enough that the Yakima Indians
coitld have their rights returnad to them as far as the
1855 freaty.is contamed? Wouwld they sgein have full right
to gather berries and ‘fish and hunt on the reservation if
envirommental impacts are so small? Mare detafl peeds to
be gwen to thess sections.

3.5.5.16

3.5.1.33

. I.ast paragmph. The total invemtory of waste included in .
abotct

this EI5 will have decayed Lo & hazard index

ene-fifth of the hazard index of uranium ore etec: Hazard
Frrexes are not adequately described.  What do they mean
in terms of redl health effects?

Second full paragreph. A muwber of low probability eveats
which could disrupt the barrier are cited inclwding a
range fire (vhich is not a iow probability event) that
eould remove vegetation, strong winds [also not a low
probability svent) could denude part of the exposed soil
and animal excavations (elso mot a low probability event)
bucrowing into the barrier: All of these added together
are not even low probability events. Such distuptive
mechanisms have been working &n the Banford site ever
since it started, singly and in. conbination, that has
resilted in some significant disrupticn of other barriers
and soi} covers over the Banford sits. A zesvaluatam of
thiz subject is needed.

3.5.6.15

The ftrst full semtence says thit the doso associated with
the no disposal altexnative, though larger, would not be 3 5 5 40
expected to be fatal. Doss that also msen that the Health

Index would 2lse be 2ero? Bow does fakality inter-relate

to health indices previously discussed?

A-~35




26V

3.5.5.41
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4.4

4.14, Figure 4.7

4.14

4.18

First paragraph. The whole body dose to the maximally
exposed individual for 1984 was Two millirem, It peobably
should also be added that this two millirem was not meas-—
wed in the environment but rather was derived through the
use-of models.

Bottam of the paga. This sentence which begins on Fage
4.4 says that the 200 area's plateau basically was formed
by flood waters that ccoored 13,000 years ags. This
statement inplies that within & 135,000 yemr pericd suffl-
clent flood would occur that would alter the 200 area
plateau in some manner., This would indicate a major
uphaeaval which appears to contradict the implication given
cmpagessnandﬂ{ame ct on man is described as
minimal- If a wajor reformation of the 200 area platsau
were to take place, even in the 40,000 to 50,000 year time
frams, the plutonium left behind in waste sites would cnly
have gone through at most two half-lives. The minimwm
impact cited previousliy on 3.4B does not appsar valid if
such a major upheaval would take place that sufficienl: to
have Fermed: the plateau 13,000 .years ago.

little bit better agreament between the two sex:ticns needs
to be made so that ane section supparts the other.

Tre figurs fllustrating surface water bodies on the Han—
ford site is cut cof date. 2-19 ditch no longer exists,
the 216 &10 ditch no longer exists, the upper half of the
U~14 ditch has been replaced by a power house pond. In
addition to that, the B pond (P-3k, B~2R, and B-3C)
implies that there are only three sections to. that pond
where the 3-A, B. and C are expansion lobes to the main
pond, s¢ that fthere.are in effect fowr pond sections at
this time. A possibie addition would be the contingency
pond which is pianned in the future. There should also be
an explanaticn as to the numbering methodology of those
sites, e.g., thet the 216, stands for 200 area low—level
liquid waste site etc. The mumbering of the sites are pot
consistent. Most are listed as 216 then the letter and

. the mmber. The U-t4 and Z-19 are nclt J.xsted that way.
Consistency is nesded.

last sentence. U.S. Army Corps of Engineers earlier
censidered possible construction of a Ben Frankiin Dam
howaver, there is ro indication in this section that the
plans for thet dam have been eliminated. Clarification is
needed.

The Basalt cutcrorpings on Filgure 4.8 and 4.9 don’t match
around ‘Cable Molmtaln, Gable Butbte and to the west of
Gable Butte.

Ravmuofuanfomnefmsemstens'. T,

pota)y
Page B 8155 02_.
§.21 ..Secomd paragraph. Studles indicate that there is migra-

5.4

General Cooment:

tion to the south and east of Gable Moumtain poed in the
confined aquifer, but thep later says that any centaminates
in that confined aquifer would discharge batk to the
unconfined agquifer in the vicm:lty of West Lake. ' West
Leke is to the northwest of Gable Moumtain Pond and yet
the fiow 1s clted as mimating south and:.sast. n\nse two
statexentsdantseﬂntnagcwviﬂ:aamoﬂ)er

InSecticm463 Threatened and Endangered Species, the
ssmndsentmcemysuutmarearenomdangmﬁdnr
threatened plant species it the site. ' Then Table 4.12
lists five plant species as endangered and threatmed.
There is a contradiction here,

In Section 4.7, first paragraph, 1t says that the entire
1590 =quare kiloweters of the Hanford site is a controlled
area. A definition of “controlled area™ nesds to be
included, whether it is for mxty reascns, radiological
yeasons, or for hoth.

Last bullet, the 6§00 area Miptim. 2 additional land

use in the 600 area is retired dry waste disposal sites,

and severzl low-level liguid vaste disposal sttes, such as
the Gable Mountain Pohd and the BC controlied area, bot.h
of which are technically in the 600 areas,

Section 5.%5.4, third peregreph, Applicable Copcentration
Guides, needs to be referented and perhaps have a little
bit of adzitional explanation as to what gmd% are in
fact applicable to the Henford site.

Fifth paragraph. It says that low-levels of radicnuciides
ohserved in most food stuff sanples are atiributshle to
world-wide fallout. Then a later sentence says Cobalt,
Strontiuom. and Cesium were detected in some of these
samples but with concentrations low empugh that any radia—
tion dose resulting from them would be negligable, and is
well below appliceble radiation protection standards. That
saams to imply that the activity detected in those sanples
is pot from fallout, so it appears that it is in comtxa-
diction to the first sentence of the par'agraph

The subject of deep geologic d:.sposal albamative is
raised Hu:mgmu this document. However, in addition %o
raising the issue, the fact that the deep geological
Tepasitory impact is not the pupose of this docment is
also spreed throughout the FIS. This results in an ineom
plete and confusing EIS. It illustrates that the two
projects ere tntertwined and cannot be separated. Perhaps
this incompleteness could be overcome $f more of - the
matters associated with the deep geolugiml repositoyry

A-37

3.2.4.3

4.1.7

4,2.9

2.4.1,11

4,2.11

2.3.1.3
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3.2.5.1

3.5.6.19

3.5.6.18

4,2.14

3.5.5.4
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5,59
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were covered at least in outline form with the addad
ata}:erﬁnt that the EIS for that vepository will be forth
caning. -

In Sectioh 5.3.2.3,. nonradiciogical Ccofnsaquences are
dim;ssad but there is no evidence of any discussion ‘cos—
cerning any toxic constituents to the waste. t needs
to be included. ’ : e ?

For the sentence baginning on Page 5.28, Gable Butts is
the preferred locgtion for the basalt quarry, There is an
archaeologlical site on Gable Butte that should be
addressed if Gable Butie were to be used for a quany. -

First paragraph, last sentence. It says that by £,000
years, the radiation dose to drillers would be less than
.01 rem per year for all classes of waste considered in
this EIS. Does this include the possibility of irhaling
particulates from excavating into TRU wasta? :

Conceyning the national interim primary drinking water
regulstions in 40 CFR 141, Even though no riblic water
gsystem currently exists on the Hanford site, many of the
altermatives discussed resettlamant of the Hanford site,
which would eventually result in Dublic water systems
1mte_ad on the site. Dus to that potential, the sbatement
in this section tieeds to be revised to imply that fubmre
water systems could be located on the Hanford site for the
public, Tnere are sane contradictions between Table 2,
vater concentrations cut of DOE 54B0.1A and in the Interim
Drhixking Water Standargs. ‘The most conservative should
apply.

The camment under referenom It appears that many of the
refarances vited in this kist of reguletions were left cut
of this section. They need to be added.

On Figire 3, Potentizl Exposire Pathways, there is no
pathway illustrated frop the buried waste to burrowing
animals to man. Burrowing enimals may transport the
puried waste to the sirface, which then may either
directly or indirectly impact man, either through inhala-
tion pathway or via uptake by cops which may be grown on |
the contaminated sofl, This has béen an important pathway
in the _2{_10 areas in the past. Glven the uncertatnties of
the barriers, if your going to include shallow root vege—
tatioglin the pathway then animal intrusion must be

as well. :

72
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General Comment

A.20

L

HEAT ey e
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Last parageaph. Today, radiation doses are usually deter—
mined for max man. It seems that in this case, that weuld
be the best approach to use as well, in addition to stan—
dard man. The person that is maximally exposed is the one

who should be addressed in this area. Later tables in the

document do edkdress both.  The discussion needs to be
expanded. .

In Section 8.1.1.2, Double shell Tarks, it says that eight
tanks are being constructed in AP tank farm. Since addi-
ticnal tank farms are in:the plamning stages; (i.e., AQ
and AT farm) shouldn't they be included in this discussion
as well, or at least a statement menticning that addi-~
ticnal tank ferms are planned. .

(e area not covered concerns on-site enviroomental moni-
toring to ensure the intégrity of whatever disposal alter-
pative iz ultimately decided upon. That should piay an
important role in this envirommental Ifpact statement.’

First completa paragraph, last sentence. The use of each
TRU- disposal site was discontinued before any radicnoclide
penetrated to the water table at a concentration exceeding
the then applicable toncentration limits. Thig implies
that the concentyation Limits me applied now are, of may
be exceeded. Comparisons with the old and new concentra-
tion limits are needed to explain this sentence in mare
detail. ) -

An additional bullet needs to be added describing ort
defining unplanned release sites since one unplanned
release site (216-E~15) is also included in TRV contami-
nated soil sites. ’ ’ :

Table A-9. Wnen originally excavating the 216-2-19 ditch
to replave the gid 216-Z-11 ditch, it was discovered that
they were inadvertently digging inte the old Z2-3 ditch, |
That contamination which was, and 15 listed as a IRU site
was buried mdjecent to the Z-19 ditch at-the head-end.

" Shouldn't that- site wvhich is now Iisted as the 216 W20
- unplanned .release sita also be included in the TRU sites?

Firet full paragraph, second to tha last sentence. Says
the two sltes {6181 and 616-2} are within the 300 Brea.
The 618-2 bxrial ground is in fact co-locatad ‘with- the
61B-3 burial ground; and both are within a cmmcn fence
outside and to the north of the 300 area, and not inside
the 300 mrea.. Only 618-1 is inside the 300 area.

Table A~11. In this table (ip the overburden volume

colum) is the additionsl.soil added by interim stabiliza-

tion alse added? Alse, same of the trenches located

within birial grounds are still listed as classified or
A-39
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conténts unkiiown. How i8 it them possible that the actual
mmber of grams of plutonium and total TRU curies are
incluged on this table? An explanstion as to how these

" inventories were estimated needs to be inciuded in this

appendix.
Table A-12. Sane cament as above.

Table A-14. Subscript a. It should be mentioned that the
area inciuded on 218-F-12B hrial ground includes enly the
inactive portion and doss met include the portion that
remains active at this time.

Saction B.1.1.3, mechanical retrieval of TRU contaminated
soil and solid waste sites. On Page B.7 1n the third
paragraph, it discusses reducing waste items in size if
they are too big. More detail is required to discuss how
large items are going to be handled or picked up, (i.e.,
concrete boxes, or equipment such as same vehicles that
may be buried. how would they be transported, or would
they be left behind?) The explanation given doss not
appear to be adequate for all types of waste that may be
encountared in a solid waste disposal site.. In addition,
the next pEragraph discusses that ventilation air would be

' discharged through two HEPA filters to maintaln .efflnent

rardtionuclide concentrations of lesg than meximen permissi- -

. ble concentrationhs for uncontrolled arees. How are these

effluents, or potential effluents, to be monitored to
ensure that that will be the case?

Second paragraph, Sectien B.1.2.1, Radionuclide Concen—
tration for Geclogic Disposal,” which discusses the build-
ing of a radionuclide concentration facility. Concentra-
trations of hqums released to murface ponds would be
less thap the MPC for releases to uncontrolled areas,
except tritimm, which would be within the limit for
release to controlled areas. This'is in conflict with
current written goals by Rockwell to reduce all liquid

" effluant xeleasa«s to the drinking water standa.tds.

Figirve B-23, Protective Barrier System in Place on the 200
‘Area Plateau. This drawing is not to scale and does not
include all sites to e included in the barrier system.
The drawing should be replaced by one illustrating all
sites to be inclwded wnderneath this barrier system {for
example, the U-10 pond, ©o scale drawing locations of 2-19
ditch and future tapk famms that will ultimately have to
be disposed Of as well like AF farm AQ, ete.). It wonld
also be bemeficial to show the locations of these sites in

relation to some of the najur facilities so that some idea -

of the scale and location is more evident.

A-40
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B.29 L.;lst paragraph. Airbome emissions of radicactive materi-—
als would ocour with all classes of waste. How ars these
girborne emisgicns te be monitored? -

B.33 First paragraph. See previous cooment.

B.35 Second paragraph. See previous comment.

Generat Camrent

F.3

References of course are an absclute necessity to support
a document of this natvre. However, too often’ throughout
this decument many conclusions are drawn without any
detail givén except just to refer to another document.
This results in information beiny inadequate for the
reader to fully understand the conseguences or lack of
consequences of a conclusion that is drawn. Although the
references are necessary, a little bit more detail is
needed when discussing certain fonclusicns. For example,
on Page C—2, under the HWWP alternative, an evaluation
showed that environmental effects resulting from disposal
in crystal and ceramic versus borosilicate glass were not
sifmificantly different. ' A reference is given but no
detail as to why that conctusion was drawn is included in
thls EXS.

Section C.7, Radiciogical Impects and Emissions of the
Vitrification Alternative. Dose comitments are clted as
belng all within DOE limits, which is e true statement;

. however, I wonder if it might be more advantageous to

include all other dose limitations that the commitment
will fall inteo, such as EPA and MRC, even though those
dose limits o not fiecessarily apply to the DOE site at
this time.

.In Ssction D.2, Relationship to Cther Facilities. Through—

out most of the E1S, Purex iz sinply referred to as Purex.
but in this section is referred to as A Plant. 1In addi-
tion, Z Plant is listed, which is the Plutonium Finishing
Plant, and S Plant implies thal Redox is still active,
which is not the case. Additional clarification could

. possibly be that aleng with the namenclature, the type

product that each plant produces way be beneficial in
understanding the kind of waste which would be generated.

Flouwre F.1, Potestial Environmental Pathways.
There is no pathway identified on the figure originating
frm waste disposal activitins There should be.

Section F.1.5%.1, Critical Gru.qus for Pose Assesg'rent The
first sentence states that doses ere calculated based on
the metabolisn of standard man. It is recoomend that the
maximen individual be considared as well to give a worst
case sltuation. As is stated in this section, metabelism

A-41
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4.2.17

4.1.4

4,2.19
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3.5.1.31
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M.19

. conplaints by area farmers.

T
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i,
g oL

is pot the same for every age ogroup, every sex, etc.
incorporating maximem individual doses as well, that wold
be- compensated for. | If not to be taken into considera-—
ticn, then why do the foliowing tsbles list net only

ters for aversge individuals but maximm individuzls
as well, That indicates that the mximum. indgividual
should or would be considered in this dociment.

Section 1.1.1.3, Routing. This section discussas the
transportetion reguirements zs delineated by the Depart—
ment of Transportation, amd says that tn the event of any
conflict betwesn state and locsl transportation require—
ments and the DOT requirements, then the DT requirements
pre-@mpt state and lodal requirements. boes this aiso
include those state and local transportation requirements
which may be more conservative? This section needs more
clarification to ensure that state and local toncerns for
transportation are addressed.

In the preliminary analysis of the performance of the
protective barrier and marker system, it says that, based
on an evaluation of the projected ablility of thesa candi-
date designs,. the multilayer earthen cover was chosen for
analysis in this EIS. Meore discussion is needed on why
this design barrier was chosen over soil mounding,
revegetated covers, Synthetic and natural imperweabls
layers, ‘etc. There are ne weferences given that would
discuss why the other designs were discarded.

Section M.3.2, Biointrusicn Contxol. Bicloglcal factors
including plant and animal activity could lead to radia-
tion doses to man in the long term. However, in the
previous section discussing dose pathways to man, anfmal
intrusion into the waste is not discussed, ner is it
included on any of the diagrams.

In the fiyst and second paragraphs, it discusses the number
of people expected to heed the warning marker System. For
example it concludss that A5 to 9% out of 100 individuals
would heed warnings and not drill inte the barrier or
wvaste site. How vere these numbers derived? The risks

‘are meaningless without an explanation. The same comment

is appropriate for the entire section.

In Spction M.5.1.2, in the first paragraph on page ¥.13,
Flant Cover, it says that the plant cover selected was
theatgrass. The use of cheatgrass 1s awrrently prohihited
for any stabilization project on the Hanford site due to
It would appear that the use
of cheatgrass seed would inpact those farmers. In addi-
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tion, cheabtgrass is an annual plant. During drought
conditions, it may not come back to adaquately prevent
significant erosicn. These inpacts need to be addressed.

In Section M.5.2.1, under test cases, it discusses simes
lated cover gystems, with the comblination of factors most
and least likely to contribute to drainage {with reference
to Teble ¥.7 which provides a simmery of malti-layer
varrier simulaticns). Apparently. the different barriers
were mimilated rather than actually muilt. The question
arises then, how the data was derived as far es cralnage
is concermed? Will actual baryiers be constxucted for
testing prior to comitment te this altermative?

Cover disturbance considerations. Wind erosien is
discussed, howaver, range fires are not. A range fire may
gemude the top of the stabilized waste sites and leave the
eoil open to wind erosion, as was evidenced in the 1984
Banford range fire. A great deal of soil was moved. . The
scenaric probably shauld be adiressed where 8 significant
amount of the soil cover might be lost following a range
fire, and then ses what impact that might have op water
infiltration, transporation, ete.

Potential contamination of the aguifer. Thexe s ne
discusgion of potential inter-conmunication batween the
unconfined and confinad aguifer around the Hanford site.
Assuming that there is no possibflity of inter—communica-
tion, shouldn't there at least be scme discussion of that
fact?

Section P.2.5, in tha first pavagraph it states that 616-2
sibe is located ingide the 300 area. Correct that to say
that it 1s located adiscent to outside the 300 area fence,
and is, In fact, colecated with the 618-3 burlal ground.

Table P-10. Does the radionuclide inventory included in
this table alsc include tenk wastes in tank fams that
have yet to be bullt, or only those that are currently
built, but not yet fully used? Same comments for Table
P—ld, B-t5, P-16 and P-i7 through P-22.

Semnd paragraph, the last sentence says ditches arg
unlined ekcavations used for conveying the low-lewvel
1iquid waste to the pond, Same sites officially desig-
nated as ditches are alse used for specific retentich. For
example, the 216-5-10 ditch and the 216-B-63 ditch.
Keither of these sites are used to convey low—level liguid
to pond, but rather fulfills the purpose of a trench.

A-43
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Last paragraph. It says that for 25 years a comprehensive
program has been in effect for monitoring the groumd
water. I beliave its been more of a deveicpmental pro—
gram, and has net, in fact, been a comprehensive program
that has boen in effect for that entire perled., I think’
some historical background of the development of the
ground water monitoring program would be eppropriate.

A general description is glven of low-level liquid waste

. sites and then a description of the pround water monitor-
Iing program. However, Flguwre V.1 shows the general ground.

water moniboring nétwork for the Hanford site, but there
is no figure that shows the detajied ground water monitor—
ing program in effect to actively monitor those low-level
liquid waste sites discussed on the previous page. A
f:gurewmldbeamropnatemtslmsmeextentofthe
ground water monitoring program inside the 200 areas
arcund the low-level ligquid waste disposal sites:

tonterning the characterization of the 216~A-24 crib, in
the last sentence, it says that behavior of contaminants
migrating fram this facllity cannot be conpletly charac-
terized. That is true: however, there is soms data
available concerning the 1ata:al migration of contaminati—

-nnfmtmscrih.aswasdocmﬂnta:lmanmusualomm—

rence report written du::.ng the excavation of land adja—
cent to A~24 for backfill in the 24i-2R tank farm. At
that time, significant lateral migration of contamination
away fram the crib was noted. That data is veluable and
would be beneficial in showing that there ¢an be signifi-
cant lateral migration of contamination away fram the
actual disposal site, and can not hecessarily be identi-
fied just by loocking at the sxface bamdaries of the,

site, . .

Figme v.2. It would be well to include a submote on this
figure steting that these irawings are definitely riot to
Brale.

Section V.6, Disposal Ponds. The 216110 pond and asse-
clated ditches are discussed, but no where is it discussed
that the pond and major ditches flowing into that pond

have been retived and stabilized. I think that would be a
valuable addition to.this section. In .addition, the title
should be changed from disposal ponds to the 256010 pond
systans, gince that is the enly pond that is discussed.

Review of Hanford Defense Waste EIS .

Page 16

Ceneral Comment

Rockwell Hefiford operations has an extensive emviyemmental
monitoring program that, if discussed in this IS, would
eliminate meny shortcomings in the do¢ument. Site spe-

‘eLfic monitoring (for disposal alternatives) is extremely

important,. The progrem is in place. It should bhe
discussed. .

i3
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DEPARTMENT OF EMERGENCY MANAGEMENT Telephones:
. Office: 1509} BBG-1451
Kerinewick City Hall Emergency: 911
P.0, Box 6144
Kennawick, Washingtan B9336-0144
BRERTON COUNTY
: June 13, 1986
REMDRANDUM
T0: Washington Nuclear Waste Board
APPENDIX B FROM: Donna J. Somers, Director
SUBJ:  COMMENT ON DRAFT FNVIROMMENTAL IMPACT STATEMENT FOR
LOCAL GOVERNMENT COMMENTS DISPOSAL OF PARFORD DEFERSE WASTES

" As the depariment respensible for emergency planning for Benton
County, we would 1ike to offer the following comments on the
impact. on lecal emergency response.

There are three areas of importance that are not sufficiently
adaressed in the DEIS, pertaining to the alternatives involving
off-site transporcation: treining, equipnent and planning.

1. Training - Currently training is made available to Berion
County by the Bepartment of Emergy. The training covers
radiolegical monitoring and response procedures for fire
fighters, paramedics and Taw enforcement. This training
program should be evaluated n 1ight of the proposed
transporiation alternatives,

Z. Equipment - Local first respenders will need equipment.
wWhich is not. currently avaiiable.

3.. Plamnine - Additions to current emergency plans or develop- 3 "
ment of special plans will be reguired.

hs is stated in the DEIS, localt fire and taw enforcement are Jikely

to be first responders to a transportation accident: That being 2 25
the case, ‘it is important to recognize the costs incurved by these 3. 4. .
agencies, as well as emergency management, for preparing to respond

to the increased probability of a transpeription accident. This

impact should be addressed in the fimal Environmental Impact State-

ment. :
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3.3.2.1

3.4.2.2

3.4.2.24

RESOLUTION

WHEREAS: the Department of Energy has issued its Draft
-Environmental impact Statement on disposal of defense wasle currently
stored at Hanford: and :

WHEREAS: the two basic options are 10 continue to store the present
and future nuclear waste at Hanford or to ship It elsewhere: and

WHEREAS: continued storage at Hanfprd mneans the transporting of
fulure defense nuclear waste to Hsnford and storage eisewhere means the
iransporting of existing defense nuciear waste from Hanford; and

WHEREAS: any transportatien of radioactive material poses some
danger: and

WHEREAS: transportation through urban areas creaies more risk than
through less densely populated areas; snd

WHEREAS: the Draft Envircnmental lmpact Statement indicates that
the Department of Energy will make available money to ensure adequate
emergency response and that federal support is alsc available from Federal
Emergency Management Administration, Environmental Protection Agency,
Food and Drug Administration, and the Nuclear Regulatory Commission;
and

WHEREAS: local governments besr the ultimate responsibility for
emergency response planning; NOW THEREFORE, IT 15 HEREBY -
RESOLVED BY THE INLAND EMPIRE REGIDNAL CONFERENCE:

1. The Department of Energy is urged to empioy the mosi favorashle
technological means to solidify and store hazardous wastes at their point of
origin, and

#. The Department of Energy is urged to choose that option which
- greates the [east risk and requires the igzst emount of nationwide
transpertation of defense waste, and

3, The Department of Energy” and other federal agemfies are urged
1o make available to iocal emergency response providers the support
promised in the Draft Environmentai impact Statement.
6.

Adopted by the Inland Empire Regipngl Conference May 21, 1%

Jy’.’}\'. {Jack)] Heoner, Chairman

i B2 o
Fahfioor =  CnyHa'  +  Spolane Wasunmos 99227« Phone (509, 4562665 7 {208 667-1556

e
oy
L2

May B, 1986

Warren Bishop, Chairman
Huclear Waste Board

Department of Ecojogy

Mail Stop PV-11

Olympia, Washington S8504-8711

WICKE 5. MCHEALL, MAYOR

Dear Hr. Bishop:

The Spokane City Council is copcerned about the defense waste
currently stored at Hanford and has instructed our staff to make
a careful review of the environmental impact statement recently
igeved. Following that review we unanimously adopted the
attached resclutiion Ho. B6-38. .

Please enter tliis formal resolution in your records and call upon
us at anytime for further comment.

We appreciate the difffcult task you must face in dedling with
such complex technical issues, but hope you realize that Spokane,
by virtiee of higtory and geography, is a populaticn concentration
egial to that of the State of Wyoming in which the major
transportation corridors lie atop a sole sourcé aguifer, in front
cf three hospitals and 2 nigh school, and passes through the
center of the larcest urban concentration between Minneapolis and
Seattle. We are deeply concerned about transportation of all
bazardous materials, including especially nuclear waste, because
of that unigue geographic situation.

Sincerely,

Vocke e Xelet_

‘Vicki McNeill

Hayor
pos.ho.58

B-3
OFFICE OF THE MAYOR 7 FIFTH FLOGRCITY HALL 7 BPOKANE. WASHINGTON 93201-3355 / {5(H) 4552665
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RESOLUDTION NO. 8 6 - 38

of Energy has ismsued its Draft

WHEREAS, the - Department
disposal wof defense waste

Envivenmenta) Impact Stetement on
currently stored at Hacford; amd

WHEREAS, the two basic options are to continue to store
the present and future nuclear waste at Ranford or to ship it

elpewhere; and
.

WHEREAS, continved storage st Henford means the tramsporting
of future defense nuclear waste to Hanford and storage elsevhere
means the transporting of existing deferse noclear waste from
Henford; and

WHEREAS, any transportation of radioactive waterial poses
some danger; aed

WHEREAS, traepsportation through wurban aress creates more
risk than through less densely populated areas; cwd

WHEREAS, the Draft Environpestal Impact Statement indicates
that the Department of Energy will make mvailable money to ensure
adequate emergency response and that federal support is also
svailable from Federal Emergency Managesent Adminietration,
Envirenmental Protection Agency, Food and- Prug Administration,
and the Nuclear Regulstory Commission; and t

WHEREAS, local poveroments bear the wltimste responsibility
for emerpgency response plannimg; -- KOW, TEEREFORE, IT IS5 HEREBY
RESOLVED BY THE CITY OF SPOEANE:

1. The Depertment of Energy is urged to employ the most
Pavorahle zechneolopica! =aeaps to solidify and store hazardous
wastes at their point of origin, and

2. ‘The Department of Enerpy is urged te cheoase that aption
which ereates the least risk and requires the least amount of
nationvide tranzportation of defepse waste, and .

3. The Department of Energy acd other federal agencies
are urged to make available to locz} emergency response providers
the suppoart promised in the Draft Enﬁironlen[al Impact Statement.

Adopted by the City Council May 5, 1986,

City flexk’ i o -

Approved as to form:

DL

p-Assistant City'Attorney

&t
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RESOLUTION NO._ 198§-08-22

A RESOLUTION RELATING TO WASTE MANAGEMENT AT HANFORD

WHEREAS, the United States Department of Energy has
issued a Craft Environmental Impact $tatement on Defense Wastes;
and

WHEREAS, such Draft Environmantal Impact Statemant raises
many lssues of substantial interest to the citizens of Clark
County, including the potential siting of a nuclaar waste
repogitory at Ranford, and tha disposition of radiocactive wastes
already stored at Hanford; and

WHEREAS, the safe And effective dispositien of nuclear
wastes is a matter which should be cooperatively and publicly
pursued; now, theresfore,

BE IT RESOLVED BY THE BOARD OF COUNTY COMMISSIONERS OF
CLARK COUNTY, STATE OF WASHINGTON, that the Board supports the
cooperative stance of the State of Washington towards the United
States Depértmentaof Energy's commitment teo improved waste
management at Hanford, and further the Board questions 'the
selecticn of Hanford as the best site for a long term nuclear
waste depository and voices their concern for the potential
contamination of tha Columbla River and the potential for

accidential spills of contaminants being transported to Hanford.

ADOPTED this j*‘bé day of 4%@4 . 1986,

ATTEST:

Cleryghta the Board

Approved as to

form Only

ARTHUR D. CURTIS,

Progec Attorney
Clark/C ¥, Alashington
By:

Deputy Prosecuting Attc:hﬁf

B-%
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TESTIMONY OF
APPENDLIX C

BOVERNDR BODTH GARDNER
S5TATE OF WASHINGTON
far
PUBLIC HEARING STATEMENTS USLDE FUBLIT HEAKINGS
. . ’ an
DEFENSE WASTE ENVIRONMENTAL 1MFACT STATEMENT
by .
CURTIS ESLHELS
BFECIAL ASSIETANT ON ERERGY 1SSUES

July 8, i%8&
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Governpr Gardner requested that I express his regrets that he could
not be here personally to comment on the Deatt Environmental Impact
fitatement on the Disposal of Hanford Defense High-Level, Transu-
ranic and Tanl Wastes. He asked me to pressnt his testimony. Ny
name is Curtis Eschéls. 1 am bovernor bardner 's special assistant
on energy issues. ] Chair the state of kashington Energy Facility
Bite Evaluation Coungily and 1 eam a member of the state o
washington Nuclear Haste Board.

Eefore 1 make specific comments, | will take & few moments tp list
veneral criteria the LLE8. Department of Energy (USDOE} should use
to reach derisions. The number pne criterion must be the protec-
tion of pupnlic healtn and the environment. To meet this all impor-
tant eriterion, USDDE musts

- use state-oft-the-art technologies:
- comply with appropriate laws by leaving the shadow of the
1254 Atomic Energy Act exclusions and moving anto the

sunshine of current-federal legislationg

- consider economits, but not allow epcotomits to drive deci-
SiDNhs}

- minimize future releasesy and

- ‘meke sure sciente, not politics, prs&aii in the decision
making process.

The clesnup of this 40 yvears arcumslation of westes 1s a8 malvor,
long~term challenge +or USDDE and the state of Washington. This
Drait 15 1 tne bemanming of & long, difficult, and ezpensive
task. .

1 am pleased that the citizens of thais region have become so knDwl -

-eaaeable about.thrs yssue. 1 eredit the USDDE and state of

washinmgton i1niormation programe 4or provioding 1aformation to the
citizens. I hope these intormation programs will continue even
though the Draft EIS comment perasn will soon end.

The foliowing specific comments are made in the. spirit ef amproving
thie dgraft impact statement. This thtee volume, 1,000 pape dosu-
ment 1=, $for the most part, cleariv written and tethrucally soung.

However, to make the {final dotuyment complete and.adequate, LSDDE

must incorporate the following iscues.

fhemicai Hazards

The scope o4 the DEIS 1€ 0O narros. The document does net ade-
guately deal with the hundreds pf thousands of tons of chemical
wastes included in.tank wastes and dispersed in Hanfordg soils. The
hazards of chemical contamination are no kess real and wrgent then

c-2

£
'ij

i
"
W,

A

the hazards of radicactive meterials. USDOE must inventory the
chemicals epntamination and each disposal alternative must
specificaliy address chemical contaminatian.

Soil Barriers

Ine Draft EIS appears to make overly optimistic performancé assess-—

mente for enil barriers. The validity of the EIS is in Jjeopardy if

the avarlable literatures has bheen misrepresented. EBarvier perdfor— 1 57
mance must be zubstantiated by previous studies and ectual eyperi~ 3. 5 L] .
ence.  Fathway ang travel time caltulations are meaningless wuntil

barrier performance 1= substantiated.

Compliance With Safety Laws

We are conterned that the USDOE emphssis on stabilizatian of tanks

i contrary to the Nuclear Waste Felicy Act "multiple barrier®

aoproach which requires stabiliration of both the container and the 2 4 1 1
wastes. The USDHDE approsch leads to an acknowledped contamination T L
o4 Hendord grovndwster. Conteaminetion of groundwater i1s cohtrary

te state low. In the tinal £15, USLOE should soree to comply with

all anpropriate state laws to protect public health and the eavi-

ronment . .

Complianse With the Natione]l Enyirgemental Pelicy fct

In the final impact statement, USDOE must specifically identify the )
impacts of "the" propbeal as reguired by the National Envirormental 2 4. 1 ].7
Folicy fAct.,  The use of "bounding assumptions” to cover a range of * 7 Te &
imoarts or altermatives is not acceptable. Delayed records bf

decision will reguire, as a msinimom, a supplemental EIS with an

opportunity for citizen comment.

The draft document calls for a system to merk the boundary of the

attual disposal si1tes. LISDUE describes what it calls “actual dis-

posal satee® whien  wpuld cover 32 square miles. In our opinion, 2 5 7
not &l! the 32 sguare miles must be off. limits forever. Only that e
land that 18 irretrievsply contaminated by dangerous wastes shpuld

be writtep noff. USDODE must establish a separate, public protess to

condem: land prior to writing it odd.

Abilitv to Montor

USDOE must, in the final EIS, evaluate the impact bf defense wastes

on the ability to monitor a proposed repository. This monitering 2 1 7
is especially important in the earlier postcleosure years. It is + L
ebvious that sven consideration of 2 repository reguires the best

possible tlearup of defense wastes.

C-3
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Efiéct on (ther Decisions

Heslth and safety issues must be the major factor in the clearup of
dedense wastes and in decisiphs leading . to the selection of a site
+or geologic disposal of high-level wastes. From all indications,
the decision to indefinitely postpone work on a second repository
was based, in part, on USD0E tata whith assumed single-shell wastes
would not go to a repository. I4 the decision was influehced by
such an assumption, there will surely be added pressure by USDIDE to
stapilize the single-shell tank wastes in place. In addition, the
use of such dats to make a decisiocn on the second round repository
raisss seripus guestions sbout the wvalidity of the geplogic reposi-
tory alternative +or single-shell wastes. The spirit ang intent of
the National! Eavaronmental Policy Act reguares consideration of
valid alternatives. The inal EIS must clear up this confusion and
must clesriv address the impact of single-shell wastes on the
desion and construction ol a repository--~wherever it is built. The
final deocument must 1nclude specific intormation on the number of
canisters of glassified waste USDDE expects to extract from single-
=hell tenks.

Conclusion

Iin canciusion, 1 support stronalv USBOE s efforts to move ahead on
kev elements 0f the Hanford cleanup. This 1ncluoes continuing
recearch and preliminary decign work on the glacssification and
grout 4tacilities. The state. of Washinoton will work &o forge a
coalition to suppert cleanup funding.

The Washington State Nuclear Waste Eoard will testify at the
Seattle meeting and the Poard will submit detailled commenis on or
befpre the August ? deadline.

Governor Gardner and I thank you for this opportunity to comment.

3 4
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TESTIMONY OF i
WARREN A, BISHOP, CHAIR
WASHINGTON STATE NUCLEAR WASTE BOARD
FOR
USDOE PUBLIC HEARINGS
ON '
DEFENSE WASTE ENVIRONMENTAL IMPACT STATEMENT
Jduly 15, 1986
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Thank you for the epportunity to comment on the Draft Enwrunmcntll lmpacl
Statement {DEIS} on the Disposal of Hanford Defense Higk-lovel, Tranturanic and Tank
Wastes. My name is Warren Bishap. 1 am Cheir of the state of Washingtor Nuclcar Waste
Advisory Council and the gtate of Washington Nuclear Waste Board, My buzinzss address
is Mail Stop PY-11, Olympis, WA 98504,

The Board and Council have placed a very high priority on the review of this mast
important document. Easly in the review period, we hired u contraclos to assist us roview
the more 1echpical kspects of this three volume, 1,000 page document. Board and Councii
members, tegether with staff from the Office of Nucicar Waste Management, eompiled &
st of significant policy and legal issues. At about the mid-point oF the review process
we topk our preliminary techaical, policy, end legal issues to tie citizens We wanted to
inform the public about some of the issues associated with lhe DEIS apd to obtzin citizen
commeznt oo the DEIS.

In mid-June, we held public meelings in Yakima, Kennewick, Spokane, Yancoover,
and Seattie. Approximaiely 300 peoplie atiended the meetings and 115 peopit presenied
verbal comments, We received excellent testimony which was olten very intense and
ematicnal.

Washington State ritizens find it difficult to separaie repository issues from
defense waste issups. Most speakers expressed deep eoncern aboug the Basalt Wasic
Esolation Project and the siting of & permancnt national repository at Hanford, However,
there wes significant support by the citizens of the Tri-Citics area for the USDOE
dispost] cptiozns, .

There is tremendous public distrust of USDOE and desp concern about the
decision-making process. Many people feel the decisions kave already been made, the

" ‘decisions may not have & scieatific basis, and that the sture and its citizens have Hrile

voice it the decitions, Most citizen. comuments oz public health, safety 3od environmental
issues relited 1o concerns about possible contamination of the Columbia Rlvc: and the
potential for scribus impacts to .round\vmer and agncu!mrg_

On or before the Ausust 9 deedline, the Nucliess Wastc Board will submit detaited
commznts oo the Defense Wasic DEIS. Our comments wili includc 8 summary of citizen
commacBis made AT the state information meetings Iv addition, we will incinde detaifed
tomments or technical, bzga) and policy issves. In the bricf time reonmining, 1 wilt
summatizt seme of the Board's major public policy concerne

As | mentioned earlier, theré is decp citizen concere pbout the decision making
process. 1o the final EIS, USDOE must clarily the roic of the stare and citizens in the
decision mekipg progcss. Specificnlly, USDOE must identify the impacts of ™he” proposal
a8 required by the Nations) Epviroomental Policy Act. The wse of "bounding
assumptions® to caver @ range of impacts or witernatives ix mot Rcceptable

The Nuclear Waste Bonrd is concerned aboot USDOE's planeed nse of delayed
records of devision. We recognize that some ahiernstives will reguite additional resenrch,
When the research iy compittc and USDOE is ready to recommend »n uction, USDOE
musl, g3 4 inimim, prepare a supplemental EIS and give the states and citizens an
oppertunity to comment,

Cc-6

223

Azuiin. TR

AUZ 81996 gog

We are concerned apout the USDOE marker proposx] which wovld make 32 .!quue
miles of Washinglor Steie Jand of{ limits forever, USDOE muse prove that all the 32

square miles must be off limits forever,

On May 24, Secretary of Energy Herrington recommended, and President Reagan
approved, three Wesicrn sites For chrrecterization for the first hlgh-]:v:] nuclear waste
repository Rnd announced toar all site specific work on the second reposilory would be
1ndet‘m:tc!y postponed. From all indications, the decision to postpons work indefinitely
wxs based, in part, on USDOE datn which assumed single-shell wastes would pot g0 10 2
repository. I the decision was influenced by such an lssumplwn. there will surely be
added pressure by USDOE to stabilize the single-shell tanks in place. ‘This 2xsumption
also raiscs seripus questions about the vaiidity of the geolbgic repository alternative for
single-shell wasies,

2.1.8

The Draft EIS 2ppeass to make optimistic performance assessmests for soil
barriers. The validity of the EIS is in jeopardy if the available Hierature has becn
misrepresented. Barrier pesf ormance must be substantisted by studies knd ngtuu)
expericnte. Pathway and travel time calcilations arc meaningless untjl barrier

performance is substantiated.

Jn summary, the cleanup of lhls 40-yeer accomulation af hazardous wastes is &
iong-term chalienge for atl of ws. Resolution of our polu:y. technical, and legal issues is
the mecessary first step in this long, difficult #0d expensive chalienge.

The Nuclear Wasie Board supports USDOE™s continuieg research and design work
on the glassification and grout facilities. The Hanferd cleanup will require large
fimancial expenditores over the next fow decades. The Nuclear Waste Board will work
with Gevernor Gardner and the Congressions] delegation from Washingion and other
states of the Pacific Morthwest ta forge a cosiition to develop financial support for

tleanup,

The Nuclear Waste Board and T thank you for this opportunity to comment.

3.5.1,57
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TESTIMONY BEFORE THE DEPARTMENT OF ENERSY ON THE DEFEHSE WASTE E1S
TUESPAY, JULY 15

) £ e 6175

€00D AFTERHOON. 1 AM ANDREA BEATIY RINIKER, DIRELTOR OF THE HASHINGTON STATE

) DEPARTHEKRT OF. ECOLOGY.

WPRREN BISHOP DID A GODD JOF OUTLINIEG A NUMGER OF OUR CONCERNS WITK THE
DRAFT DEFENSE WASTE ENVIROWMENTAL IMPACT STATEMENT, '

T WOULD LIKE TC TAKE THE SHORF TIME WE HAYE ALLOTED T0 US ON THIS CRITIEAL

ISSUE-TO ZERD IN ON THE CHEMICAL HAS'IES WHICH ARE MIXER IN MITH THE NUCLEAR

WASTES. VHESE $0-CALLED MIXED WASTES ARE oF CEITICAL_EUNEER.N 7O THE - STATE
DEPARTHERT OF ECOLDGY. ’

SPECIFICALLY, I BELIZVE FT IS A MLJOR POLICY ERROR AND A MONUMENTAL ERVIRGKHENTAL

RISK TG FAIL 1K THIS 15 70 ADEQUATELY FPESENT A SOLUTION FOR MANAGING IANFORD'S
HAZARDOUS CHEMICAL HASTES.

THE BRAFT EIS FAILS TO GUARANTEE TG THE PEOPLE OF WASHINGTOR SAFE MAMABITMENY
OF THE APPROXIMATELY 220,000 TONS .0F {HEMICAL WASTES HHIC!:! ARE MIXED IN WITH.
THE RADIGACTIVE STEW AT HANFORD. THAT IS MOPE ‘THAN 100 POUNDS OF HAZARDLUS
WASTE ?OR EVERY MAK, WOMAN RHD CHILD TH WASHINGTOH. :

DESPITE THIS MASSIVE VOLUME AND THE GREAT POTENTIAL FOR ENVIRGNMENTAL DAMAGE,
THE EIS FAILS TO RECOGNIZE THE STATE'S AUTHORITY UNDER FEDERAL AND STATE LAW
TO MANAGE HAZARDOUS MIXED WASTES AND IT. FAILS TO IMPOSE THE STRICTER STANDARUS
THE STATE USES IN MANAGiNE N{)N-RADiDACT[VE BUT DANGEROUS WASTES.

URFGRTUMATELY, TRIS IS NOT THE FIRST TIME I HAVE ASKED THC DEPARTMENT OF ENERGY
TO RCKNOWLEDGE THE STATE'S AUTHORITY ¥ REGULATE HANFOGRD'S HAZARDDUS MIXED
WASTES.

MORE THAM A YEAR AGO, IN APRIL 1985, I INFORMED DOE THAT ECOLOGY HAS THE
AUTHORITY TO REGULATE EANFGRD'S DANGERQUS CHEMICAL WASTES —- JUST AS WE ARE
DOING FOR MORE TRAN BOD HAFARDOUS WASTE GENERATORS AROUND WASHINGTON.

BUT THE -DEPARTMENT OF ENZRGY CONTIRUES TO REMAIN ‘IN THE SHASOMS OF THE 1954

ATOMIC ENERGY ACT AND DEMIES THE STATE AUTHORITY OVER MARAZING THE _DA.NGEROUS
CHEMICAL WASTES IN THE HANFGRD STORAGE TANKS.

IT IS TIME ENERGY COMES OUT OF THE SHADOWS OF THE 1954 ACT AND INTC THE SUNSHINE
BF THE STATE'S DANGERGUS WASTE MANAGEMENT PROGRAM,

THE DRAFT £IS HUST DEMONSTRATE THE STATE'S PERMIT REQUIREMENTS CAN BT SATISFIED
AND ESPECIALLY THAT STATE REQUIREMENTS FOR PROTECTION OF SROUNDWATER QUALITY
BAN 8E MET. '

TT IS IMPORTANT FO REMEMBER -THE BAZARDS OF CHEMICAL CONTAMINATION ARE KD LESS
REAU AND URGENT THAN THDSE DEALING WITH RADIOACTIVITY.

r
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THE PRESENT PRACTICES AT HAHFORD CONTINUE TO CONTAMINATE GROUNDWATER IN
HASHINGTON. | T AM WORRIED THAT IF THESE PRACTICES ARE ALLOWED TO CONTINUE,

IT COULD FRUSTRATE THE INTENT OF STRICYER STANDARDS MHICH THE STATE HAS

APPLIED Of ALL DYHER IKDUSTRIES.

THE HAZARDOUS CHEMICAL WASTES OF HAHFORD ARE JUST AS REAL, AND JUST AS DANGEROUS,
AS THE HAZARDOUS MATERIALS GENERATER 1N OTHER PARTS OFVWASHINGTDN. AND YET,

DOZ CONTE{JES TO REFUSE TO ACCEPT THE STATE'S ROLE 1A CONTROLLING ALL THEST
FWASTES,

THE DEPARTMENT OF EREREY, THROUSH THIS EYS, SHOULD MEET THE SAME HIGR STANDARDS
REQUIRZD CF LIVILIAN DPZRATORS AND ALL OTHER FEDERAL FACILITIES.

THE BEPARTMENT DF ENERGY TQ AGREE TO HAVE ITS HIXED

ER STATE HAZARDOUS WASTE MANAGEMENT SYSTEMS. SOUTH CAROL INA,

COLERARD, OHID ANG TITNZSSEE ALSQ ARE PRESSING TO RCGULATE MIXED WASTE.

1 MUSF ASMIT ERZRGY HAS SLOWLY AGREEL 70 PLACE SOHE OF 75 CHENMICAL WASTES
UNDER THE STATE'S MANAGEMENT SYSTER. . BUT THE PROCESS HAS BEEN HUCH LIKE PEELING
AR OKION AND A HUSE VOLUME OF THE MOST DANGEROUS TANY WASIES HRE STILL URDER
ENERBY'S CONTROL AND NOT FROPERLY MANPSED AS DANGEROUS WASTES IN THE EIS.

THE STATE OF WASHINGTON IS READY TG FISHT TO PROTECT ITS' GROUNDWATER AND
ESVIRONHERT FROM THE MIXED HAZARDIUS WESTES GENERATED AT HANFORD.

"
ol
sl
e
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BS E MEMTIQAED, THE BATTLE LINES ARE FORMING BETWEEM THE STATES AHKD DOE QVER
THIS CRITICAL ISSUE Of MIXED WASTES. WE ALREADY FEELME HAVE THAT AUTHORITY

UNBER STATE LAYW.

THE CORRECT STEP RNOW WOULD BE TG AVDIf A PROTRACTED LEGAL BATTLE AND DO WHAT
1S RIGHT -- REWRTTE THE WIXED WASTES PORIION, ACCEPT STATE REGULATION AKD

SHOW US HOW YOU WILL TREAT THESE WASTES TO GUARANTEE FARMERS, FISHERMEN AND
OTHIRS 1N WASHINGTON THAT WE WILL WAVE A SAFE SOURCE OF WATER FOR CEMTURIES.

C-tI
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At

AReiEfy
i,

b

£
o

“ TESTIMORY ON HANFORD MF[HSE UAS'I[ DEIS
July 1%, 198
Rick Nelson
My hame fx Dick Nelson. I represent the 32nd Legislative District
of Seattle in-the Vashington State tegislature. and i serve 2s a member
of the State's MNuclear Waste Board. I wish to comment on several
tssues either npt addressed in or not adequately coversd by the DEIS.
I &1se woulid 1ike to ingicate that ]. subscribe to the comments pre-

viously made by » representative of the Nuclear Maste Board.

Future Plutorium Production and K{Htary Waste Generation

The DEES assumes that the N Reactor and PUREX will be operated
until 1995, producing tank - wastes frnr_k'this 2nd other DOE sources
correspunding to the proc.essing or 12 DCID .\‘. uf N Reactor fuel. The
DE!S takes into account the processing -of an addﬂionﬁ 20,000 t of
1rraduted urasfum beyond 3995 ™in response to nationa! defense or
The BDELS does not
d'lsc_uss th_e military necgssit_v far ,the, future produttior of plutonium,
or alternatives in néetinﬁ the need which would not result in more
waste being gesprated. The finat EJS mstr address the need for more
pletonium by takmg dnto account weapons systems that are under devel-

opmen? or are candidates for develagp_ent. and dh'lch cannpt be amed by
either our currenf; p‘iutonium _stockpile or by recycling plutonius in
obsolete warheads. This sust be addressed for two reasons important to

the citizens of ¥ashington: (1) The total volume of weste will deter-
wmine the need for a second geologic repositery for t_:oming'led military

and comercial weste. {2} ¥e have a right to know what military pur-
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poses require  that se assume the visk and the responsibility for the
generation and storage of u significantly increased quantity of high-

Tevel waste.

Quantity of TRU in Various Storage Sites.

The DEIS  provides only app’rqiimate vatoes for the quan-tity of TRY
radionuclides in the several si_tes.- Girven the great divers.ity of waste
forms and materials contaminated with TRU, and their sources, it fs
understandable t.hat precise measurements of TRU activity ané weight
have been difficult over the. years in which TRI h2s accumulated.

Esttmating techniques were presumzbly empioyed to arrive 81 the values

in Table 3.1 and Appendix A. One is led to the inescapah’le. conclusion

that there must be considerable uncertainty in the walues listed, What
is the probable range of activity cn'd weight of TRU for eacﬁ site? The

final EIS should indicate the probsble errer ir  the gusntfties of TRU

estimated, and exactly how: these quentities were wezsured or estimated,

tong-Term Impacts Following Postulated Pisruptive Events

The BEIS docs mot  adequately address possitle climatic changes

resulting from increased carbon dioxide and trace gases in the earth’s

atmosphiere {(the ‘,f b effe_:t'). .Current and pmdicﬁd increases
in these -gases (produced by ﬂfu&statinn and combustion of fossil
furls) could 'Ind to the le'lhng of the pohr ice taps, @ sign?ﬁcunt
increase: in sea level and - groundwater Jevels, and la;or c}iutic
changes. Increase in prec‘lp'ltatmn unu‘!e mcrease the expected ground-

water recharge, ‘which unu'ld speed the migration nf radioll:hl'lﬂ' into
C-13
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the groundwater, as would a higher water table. The final EJS must

consider the possibitity thet future precipitation at Hanford may be
greater than_ 30 em {11 inches) per year, and thast the water table may

rise.

Incressed volcanic activity, possibly. caused By cyclic perturbe-
tions. in the earth's orbft, towld eiso cause tlimste change. Higher
volcanic activity is .prnpused as 2 trigger for -increased glacistion
over relatively short periods of time (decades or centuries). I a new
glacial period is imtint.ed. gtacial fiopding can be predicted at the
Hanford site. The DEIS states ~that such flioods could be of a scale
that wouleé stour ot the waste ..sites to 3 depth of several meter;.
smaller ftoods could erode the waste site progressively and transport
Tong-1ived plutoniue radit;nuc‘l'ldes in more concentrated. aliuvial de-
postts, rather than edtrafning them uniformly in a' great volume of
sediment.” The final EI$ should address the possibility that glacial

action is  possible much  sooner than ‘the 40,000 years estimated n_the

BT
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nuciear explesion at the site of wastes subillzeﬁ in place could
result in the disperni of wajor gquantities of .ud!onuc'!fces. flli‘ in
extess of the asmount vrelensed by Tission of the nuciear wavhead.
Thetdore Taylor, fomér deputy dire:tor. of the Defense Atomic Support
Agency, stated to a House Suhcmittee on June 16, *The totsl inven-
tories of two especially troublesome radisactive isotopes, cesium 137
and strontium %9, in  the reprocessing was!..es buried [at Hnnford].ara
the same as would be released by the e;:p'los{nns of several thousand
one-megaton nuclear weapons.” Hie went on to say that, “Release of

these wastes by large chemical or small nuclear explosions could pro-

duce Jong-term fallout conlamination on the same scale as » nuclear

wer,® A vepository in which high Tevel wastes are stsbilized in place

could be more vulnerable to terrorist attack than would an operating

. muclear reactor. The final EIS should thorowghly analyze the vulnera-

bility of a surface Eepusitury to muclear sttatk snd the health conse-

BE1S. It should also take intc account the possibility that glacial

flooding eould ‘disperse plutonium from stabilized in-place weste sites
in_a way that increases environmenta?l risks.

Effects of Huclear Explosions
The DEIS contains no amalysis of the disruptive effects of &

nuchear explosion at the repusitpry hgation. Hanford, because it s a

production center for nuclear weapons meterials, is considered to be 2
tzrget for muclear missiles in the event of an enemy atizck. It is

also potentially a target for 2 terrorist attack. A ground burst
o 14 o

guences compared to geologic storage.

) Funding Clesn-Up a.nd !fa'ﬁt.e ﬁeductidn

The DEIS estimteé_ costs fof the various alternatives, hﬁt"sug_,-
gests n.u. funding 'suu&e. Spokéspersoh.s' for the DDE have on several
occastons alluded to the probable difficulty of .persuadihg 2 l'mdglat-
cutting Congress to .Ippr\oprilte. monfes to faplement the Final disposal
atternative. T.lley have e-phns.ized the nead for strong efforts om the
part of Hashingtm cigizzns and their Congressiomi representntiv_es to
work to secure the hecessery funds; The State of Mashington shogﬁd ‘ot
be placed in the. imss’iéﬂe pos.it'inn “of tobbying I“CO!’IQYQSS th:lf 1=s

C-15
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preoccupied with belancing a federal budget by eliminating programs,
There will be as little support for funds for cleanup outside the few

states that produce snd store military westes as there is for a commer-

ciz! waste repository outside the same states. The Tinal EIS should

rec d a_ guaranteed funding mechanism. A portion of the D{b or DOE

budget should be earmarked for the. .:\eanup of existing waste and the

reduction and handling of futpre wastes. The fund shoutd be sufficient

to cover the most 'expensive atternative -- geologic disposal =- should
it be c.hnsen.

The DEIS dees mot speak to the State's role im monitoring the
research and znalysis that will be required. _!ndependent research will

be needed to prove the design of the engineered barrier, to analyze

- features of hydrulﬁgy. safety of the waste forms, characterization of
- . -

wastes {especially the tank IBStE.S). retrieval of the wastes, and to

" research means of waste reduction, among other projects. This role is

comparable to “the state's efforts in mnimfing the site characteri-
zation of the BRIP program for the commercial and wmilitary repository.

Those efforts esre, of course, supported by federal grants wnder the

Nuclear Wasie Policy Aet.” The finel EIS should ndieste how funding of

the State's wonitoring responsibility will be guaranteed.

BEIS Procesc isgprovesent

The DEIS public comment process does not serve the concerned

pubtic well wihen 4ssues dre as technical and complex as the siting of 2

nuctear waste repository. Most citizens do mot have efther the exper=

tise or the time to plow through thousands of pages of the DEIS and

C-16

references. A new approach to public dnvolvement should be taken

before the final EIS 1s issued snd any record of decision is issued.

“The most important tfechni.l:ul fssues should be identified and wade the

sitbject of pul.ﬂir; i’nru-ns in which technical professionals with differ-
ent viewpoints or holding different assumptions engage in dialogue and
debate. Hri.tlen documents should be 'is.sued giving the pros and cons of
the fssues or t‘he differing assumptions. This process would .n.ot re-
place, but woule supp'lgmén:l; .ti.le standard comment pr.ocess and public
hearings. “This dialogue would shed more Tight on the technical ques—
ticns that must be answered before décésions are made that' could Teave
large amounts of higk lTevel and TRU wastes in the soil of our Siate for

future genervations to contend with.

LAEI S e 0173
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URS CORPORATION

2615 EDURTH AVEMUE SIUNTE 200
SEATTLE, WASHINGTON 98121
TEL: (206) B2

August 1, 1986

BiT1 Brewer - LR
Office of Nuclear Waste Management LU B 1956
Washington State Department of Ecology e Y Acke
Mail Stop PV-11 R .
Qlympia, WA 08304 -

Bear Bil1:

Submitted herewith is our review of the Draft Envirommental Impact Statement
{DEIS) for Disposal of Hanford Defense High-ievel, Transuranic and Tank
Wastes. This review was prepared by URS Corporation with significant
technical agsistance from Converse GES and Energy incorporated. The review
focused upon those elements of the Defense Waste Project which might affect
nutlear waste repository siting (Basalt Waste Isolation Project-BNIP) on the
Hanford Reservation. In particular, elements of radiochemistry, geohydroiogy,
risk, health effects and disposal aliernatives were considered,

The repori is ¢rganized into four chapters and an appendix. Chapter 1
provides introductory material. Chapters 2 and 3 review the DEIS and ask
{numbered} questions of the U.S5. Department of Energy (DOE} for their
response in thair final FIS {FEIS). Chapter 4 &nd Appendix A provids a
critique of many of the references cited by DOE. An Executive Summary s
provided. More detail on the approach and organization of this review is
discussed ia Chapter I. A Preface is also providea which places this raview
in context of the waste disposal project and this DEIS.

NEPA 2Tlows 2 laad agency te summarize comments to a DEIS instead of
printing 2 specific response to each ane. Because of the specificity and
complexity of the questions hereim, we suggest that the State should
encourage DOE to be as specific as pessible in responding to these gquestions
and avoid combining them with ather comments.

All questions are numbered consecutively, starting with 1001, except for
Appendices questions which are numbered by Appendix.

We appreciate the opportunity to assist the Office and the Nuclear Waste
Board in their review of this important project and Jook forward to continuing
our association with WOOE in {heir analysts of activities related

to Hanferd.

Sincerely,-
o e

L -{?&/f
=

Grant Bailey T
Diractor of Environmenthl
Studies and Planning”
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The product of this work effert is to be used by the State of Hashingtnn
solely in ihe preparation of a comment letter to the U.5. Department of

Energy (DOE) regarding the DEIS an Uisposal of Hanford Defense High-Level,
Transuranic and Tank Mastes. The product of this work effort is not

intended o be used in any other way. URS Corporation assumes np Ylability
for use by others. :

i

PREFACE

Th’fs report. provides review cpm@nts and guestions related tu the DEIS
entitletd Disposal of Hanford Defenge High-fevel Transuranic ard Tank Wastes.
As in any report which is Focysed ok uncertainties; or on conclusions which
are subject to dispute, the report may appear. to emphasize the negative
aspects of the DEYS. Questions are mot asked, nor commests made, dbout
areas with which we are in compYete agresment. . L

The DEIS is an extensive document providing great detail about some
very complex topics. Jt is obvious that it is tHe preduct of a great deal
of work. 1t is not-surprising that questions woulc arisé over methodology or
results ie such 2 tecknical arga. It .is hoped that clarification by DOE of
the questions raised here wi'ﬂ enhante fhe value of -a very important
document., .

While most environmental: 1mpact statements ditcuss the potential
envirpnmeniai harm whieh could oceur from 2 proposed project and discuss
methods. to minimize impacts. the defense waste preject is different. A
projeCt sponsor useally seeks. to receive zuthorizatien. for 2 prdject from
permitting authorities. who generally choose beiween denyihy the project,
thereby aveiding impacts, or authomzma 1t with acceptable smpacts, The
authorities- genarany havé. the chmce of denying.a.project and avoiding mest
unpacts. X . X

Mest defense-waste d\snosa‘l at Hanford, however, has already occurred,
and this EIS is intenged to discuss the bes' methods of cleanup and
environmental protection for an action that has already happened. Thus, the
chaice given heré 1o decistonmakers is-actu~11y easier. - A)l-alternatives
proposed by USDOE impirpve the environment a: fiznford ovér "no action’ and
any uncertainty discussed herein reﬂeczs mainiy on the degree of :
environmental improvemest. net degradation, The uncertainties raised in
this review affect the amount of environmental improvement pessibie,. not
whether eavironmenta)l improvement .will occur.

{(patjLiuapt 1uammoo ou}
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EXECUTIVE SUMMARY

Some problens were found in some of the assumptions wade and in
data utilization. Much of the work done with these data invelved
very complex analyses. These analyses themselves. were not
generally checked within this scope. Thus, it was not always
cilear what the significance of some disagreements would
regarding the potential for changing the final result,

Technicat Review o

Disposal of Hanford Defense, High Level, Transuranic and
Tank Wastes Environmental Impact Statement

Although we have rafsed questions regarding errors and uncertainties
which, if corracted or clarificd, tay modify the results of this analysis,
we have not conducted our own analysis to develop our own Findings about
the conclusions. It-is hoped that the comments made within this report
will be seriousiy considered in @ re-analysis of the topics within the
dotument, and will contribute to a thorough and accurate FEIS.

INTRODUCTION

This review provides a comment to the USDOE draft Environmental Impact
Statement {DEIS) entitled Disposal of Hanford Defen igh-Level
Transuranic and Tank Wastes. [t provides infermation relevant to the

e1s

d)

.

e

I3

identif

{no comment

potential impacts of defemse wastes disposal on the Geologic Repository at
Hanford and considers numerous elements to the defense waste disposal

process of interest to the Office of Nuclear Waste Management. It examibes
Appendices to the DEIS in detail and checks numerous references which were

General Commenls

The USDOE cited -mure thaw 300 referances in their preparation of

rovided i . . o
provid n the DEIS the DEIS. A.number of references checked did mot appear te 4 . 1- 10
‘v ihis rl-evifewht‘surérlwgamzedgntn four chapters, It includes 2 discussion support the conclusions stated in the DEIS.
of Volume 1 of the Chapter 2}, .a discussion of the Appendices the ' ol wg - : y
document (Chapter 3}, and{ a Eepara’ié section diseussing thg_ﬂrererenc:: o In some jmportant dreas, the USDOE appears to be overly : 3.5.6. 53
checked (Appendix A). The overall review resulted in zpproximately ninety - pptimistic about the uncertainties noted in their discussion.
{90) comments (questtons) on the DEIS. . :
X X . o Some assumptions and findings made by USDOE regarding t[ue 3 . 5 . 1 . 57
Thts review examined Rumeraus créticat elements within the DEIS either effectiveness of the protective barrier are questioned in this
in isolation or, occasionally, within the context of other elements. As a review. - - - '
resut{, mo pne conclusion or conclusions can be drawn about the project or ) ”
the document as a whole. "The review team did not reanalyze the project or snecific Commenks

reconstruct the major anaiyses. Our findings relate to the individual
elements examined and the references checked. 1In many dreas, it is
difficult te characterize the ultimate importance of our conterns for two
reasons: first, the document we reviewed is & draft and subject to
considerable revision as a Final EIS, and; setond, USDOE themselves
recogrize the uncertainty of many of their primary conclusions and intend
to study many of the issues further before making final decisions.

SUMMARY OF FINDINGS

This Executive Summary attempts to summarize the important elements of
the DEIS, It is difficult te develop a representative summary of the DEIS
because of the nature of the document under review, and because this raview
did not_inciude all elements of the entirve document. The reasoms for this
difficulty are as follows: ..

o The DEIS decument is in three volumes, with more tham 1,000
pages, including 22 séparate appendices--each a separate report
within itsetf. The tength of the DEIS makes it difficult to keep
a summary brief. The Appendices represent different topics and
do not lend themselves to a single integrated summary.

ati
wallld agree, that if ¢limate changes in“the fuiure, the most Yikely change

. The DEIS concludes {Appendix R}, -and we

3.5.6.47

would be toward a wetter elimate. The risk amalysis in the DEIS )
{Appendix S) then assudes a 90 percent probability of a drier climate as a
basis for impact analysis. .

Pri

ipd . 1IN cited references and on DEIS page 4.20,

it is assumed that average annual recharﬁ'e during dry eltmate conditions
The

would range from 0.5 cm to 5 cm/year.
pumhers would.be 5 cm/year, USDOE assumes.f.5 cm/year. In addition, we

*worst case™ of these two

3.5.3.2

feel that the DEIS estimate of 5 cw/year recharge as representative of a .
wet climate is also noncenservative. : . R

er Per . “The DEIS states on numersus.occasions that

various azpects of barrier performance are uncertain and that testing is

ptanned or is wnderway on many of these aspects. This js & proper
conclusion. The DEIS alse makes pumerous conclusidns, however, about the
effectiveness of certain elements of the barrier, which are often not
qualified hy the appropriate ievef of uncertainty. Although-preliminary,

3.5.1.57

these conclusions vemain 3 part of the.final conclusions about
environmental impacts from the projéct. The resylt, in our opinion, is a
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Jevel of confidence about the relfabiHty and effectivences of the
protective barrier that is-not supported.

Radignucltide Release and Transport. Although the DEIS suggests
tpage 0.1} that it 15 intended to present conservative {worst case)
assumpttons in its madeling, numerous vative umptions are made,

especially among the distribution coefficients. For example, this review
Found Kd (distribution coefficient) walues im the cited references which
were more conservative than those used in-the EIS.

Groundwater Movepient. As described in the DEIS {Appendix Q), various
infiuences, particularly offsite irrtgation, are likely to raise the water
table to' a higher level than assumed in contaminamt transport calculations.
The resulting shortened travel times for radionuclide movement to the
accessible envivorment do not appear te have been incorporated tn the
Tong-tern parformance ass: t or e analysis of the various
disposal alternatives.

tomp]iance with EPA Standards. It appéars unlikely that EPA standards
under 40 CFR 191 could be met by either the in-place stabilization or
reference alternatives if more conservative assumpiions, as discessed in

this review, were used in the analysis of radionuclide release to the
accessible-environment.

- Worst Case {Conservative) Analvses, Our opinion va the type and

“content of many of the assumptions made in the DEIS 1s that they are

noriconservative, The comp “of these vative assumptions
yields a nonconservatively low radiation dose from all aliernatives.

.Compounding these assumptions alse results in more similar radiation

release results for geolegic, in-place stabilization and thé reference
alternatives than way be justified.  Wé believe that move cdnservative
assumptions.will ‘lead to results that might not support the DEIS's.

. conclusions about the effectiveness of the veference alterpative and

in-place stabilization. We feel that these conservative, yet véry
rgzlistic zssumptions would show much greater differentes between these two
alternatives and the geologic disposal alternative, than shown in the DEIS.
in particolar, a conservative approach favors oinimum reliance on
protective barriers and greater reliance on geplogic dispesal.

s
Sl

CHAPTER 1
L ' INTRODUCTION

INTRODUCTEON

The 13.5. Department of Frergy (BOE) .is underway in the selection and
implementatfon of dispssal actions. for radicactive wastes on the Hanfard
Reservation.  These wastes were gemerated from defense-related activities
oceurring at Ranford over the last 40 years or more. This selection process
invalves thé evaluation of various disposa? options and combinations of
options. The main components of "these alternatives include in-place

. stabiiization &nd use of 2 geslogic repositary::

Re part of this analysis, DOE issued a draft Environmental Impact
Statement (DEIS) entitled Pisposal of Hanfard Defemse. Hi eve
Tramsuranic -znd Tank Wastes. The DEIS was formally issued with its fiTing
in the Federa) Register on April 11, 1988 and the 120 day comment peried
cleses-on Saturday, August 9, 1586. This report is a review of the EIS
which s te-be used as part of the. State of Washington’s comment to DOE on
the DEIS.

PURPOSE

Tre purpese of this report’ is to provide the State of Washington with a
technicat review of the DOE DEIS sa that the State might use it 2s pari of

-their comment Jefter to the DOE DEIS. This review is intended to point oul

errors or uncertainties in ‘the DEIS and to ask quastions regarding these
uncertainties so that DOE may correct or respond, as necessary, as they
prepare the finat EIS (FEIS). - . DR

SCOPE

The scope of this review includes thpse elements of the environment
shown in the enclosed table of contents snd is forused on the references
cited in the appendices to. the document and the.Appendices themselves. .1t
is intended to pay particular attention to the potential effects of defense -
wastes disposa]l on the repository at Hanford, a2lthcugh other elements of the
docenent have been reviewed.

The review includes sections of the EIS related to radicactive waste
processing and disppsal, and exciudes analyses of biological affects,
speiveconomics, and transpartation.

HOW TO USE THIS REVIEW

This review document of the USDOE Defense Waste EIS has been prepared

especially for twn user grotps: the USDOE and the Neclear Waste Board and
staff. . .

I-1
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For USDDE, we have explained the rationale for various concerns and
translated the more impprtant concerns into direct questions which ave clear
and aasy ta respond to in the FEIS.

For the Kuclear Waste Board, Nuclear Waste Advisory Council, and staff,
we have explained the approach te this veview, the general contents of each
EIS section reviewed, and a ndrrative characterization of each section with
important and unimportant elements highlighted.

To receive a general synopsis of the DEIS: Review the General Comments
sections in Chapter 2.

To get a general idea of the accuracy of references: Heview Appendix A
and associated comments from Chapter 4,
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CHAPTER 2
. VOLUME 1 REVIEW
TABLE OF CONTENTS {continued) .
. INTRODUCTION
APPENDIX Q APPLICATION OF GEOHYDROLOGIC MODELS TO POSTULATED 3-30 This chapter discusses selected sectipns from Volume I {main text) of
RELEAEE SCE;MEE‘EM:;?E THE HANFORD SITE the 00E DE;Sh Fa: each section or subsection discussed, the follawing
enara : format is followed: . -
Errars or Uncertainties -
Questions General Comments - This part of the discussion summarizes briefly what
APPENDIX R ASSESSMENT OF LONG-TERM PERFORMANCE OF WASTE DISPOSAL  3-33 is presented in the DEIS so that the reader might receive the comments #n
SYSTEMS . . proper cantext. The discussion also inclodes 2 qualitative
General Comments characterization, where appropriate - based upon the opiniem of the author,
gmﬁ or Uncertainties - aa'tn the overall content of the sectioh.in guestion: Senera) tone,
uestions t i i .
APPERDIX § PROBABTLITY AND LONSEQUENCE ANALYSIS OF RAGIONUCLIDE 3.5 craughness and appropriateness of the se_ctmn are n_1ent1uned
RELEASE AND TRAMSPORT AFTER DISPOSAL : ) Errprs or Uncertatnies - Based upon the review of references cited in )
General Comments the document. and on conclusions in the text, .any concerns dealing with the —
Errnﬁ o Uncertainties ) . . substantive cnnte?t of the section -dare discussed here. Concerns may ranga =
uestions s ¥ from typographical errors to major disagreemest in corcept. In many cases
APPENDIX U ;iﬁhé!;gg?RgrAgaléﬁéiLgFREEEA;%‘-‘RE GROUNGRATER 3-37 70 errove oF uncertainties are Roted. o o v e o
iénaral Comments ' ) o Questtons - Based upon the discussion abave, a 1ist of guestions s 8
Errors or Uncertainties offered to focus any concerns whith have arisan and to clarify to DOE the
Lo -~ Questions . 3-38 exact type of respanse reguesied. Questions are only asked to substantive g
APPENDILX V SITE-MONITORING EXPERIENCE K issues. Typos and mon-critical dikagreements are left in the grrors or b
General Comnents : ) ancertainties discussion., All guestions are numbered-and formad in a way to =
Errar§_.nr Uncertainties ericourage clarity of purpoese and of response: This-should facititate future
Questions ] discussion or reference to these questions, especially in the FEIS. ot
CHAPTER & REFERENCE CHECK DISCUSSION {fram Appardix A) 4-1 : E
1.0. GENE] SUMMARY :
LIST OF REVIEWERS : 4-13 e ©
General Comments =
APPENDICES i ot
: . This chapter of the EIS presents an pverview of the entire project, -t
APPENDIX A REFERENCE CHECK TABLE . including atternatives considersd. The 24 paoe sumnary has been bound —h
B separately and. is used in place of the EIS for-wereral circulation to the —le
public. As a result, many more people have received the summary 1]
{3,000-5,000) than have received the main EIS (1,000-2,000), o

Discussion of pogential fmpacts to a répasitory are Timited to &
reference te cost sharing on a “pro rata® basis, although it is not
mentioned whether this is besed on weight, volume ar radicactivity.
Shipping anaiyses ‘assumed a repository 3,000 miles away as a worst case,

Four disposal alternatives, including ne-action are summarized. The
bzrrier is described and compared te the $5111a Dynasty tombs in Korea,
atthough no reference is cited for this important conclusion. Table 3 14sts
major health and safety impacts, although these impacts ere noi defined,

2-1
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3.3.3.1

3.3.3.1

3.3.3.1

The lack of suitable technology avatlable to implement the entire
disposal strategy 1s discussed on page 1.3. This probiem is supported by
ERDA 77-44 which siates that the technology %o implement any of the
alternatives has not beeh developed completely, and that significant
research and development must be conducted before the plans car be
implemented. The result is that DOE, and the pubtic, are in a very
difficutt positien im making decision and disposal strategies whan major
components of these strategies are still subject to considerable §urther
study. There is no way out of this pesition, but it underscores the
impartance of making final decisions anly on project elements for which
there is proven fechnical support - and avoiding other decisions until
support can be developed. Short of this, only very conservative {near-worst
case) assumptions should be made.

Alsp, because some decisions may have to be made without guarantess
afforded by proven experience, these decisions must consider all
uncertainties and be made with clear understanding of the risks favolved.
such risks must always be balanced against the risk of doing nothing.

Although no alternative has supposediy been chosen for this project,
the language of-the EIS and events appear to contradict this. For exampla,
it appears that DOE is propesing in-piace stabilization combined with some
repository disposal. The following observations support this:

a Instead of alternative A, B, €, or mixed versus genlogic dispnsal,
etc., the term "reference alternative™ is used. This term Comes -
from the Defense Waste Management Plan {DE83-013816) which
concludes that in-place stabilization, if safe and cost effective,
is proposed as part of the reference atternative. A reference is
a standard against which others are compared. If DOE had picked a
preferred alternative early in the amalytical process, 1t would
Tikely have heen called a referance alternative. ’

o The reference alternative is referred to as "a balanced,
cost-effective dispesal approach™, 1eading the reader te perceive
that ether alterpatives are neither balanced nor cest effective.

[ In comparison discussions, the reference alternative is described
in positive terms and other alternztives often described in more
negative terms.

0 A recent decision by DOE to suspend siting of.the sacond
repository apparently assumes the reference alternative wiil he
chosen.

Because DOE apparentiy supports the refereﬁce alternative, it would

‘appear to have been more straigbtforward to have proposed 1t as the

preferred plan, instead of omitting a preferred or propesed plan in the
DEIS, : ’

rs or Un ]
Ho errors were found in the report, however, certain eiements of the

2-z

summary could be ¢larified or supportad to enhance the understending and
credibi}ity of the document. For example:

0 Mzjor health and safety impacts should be defined from Table 3.

[} A very important substantiation provided in the broadly circulated
summary is the analegy between the protective barrier and a
1,500 year old tomb in Korea which remained dry. This tomb is not
mentioned apain in the EIS, nor are any reférences or
substantiation for its relevance to the project. Thus, the only
cited long-term support for a eritical element to the success of
disposal remains whsubsiantiated.

[ No index was provided. The size and complekity of this dacument
requires that a thorough index, as prescrtbad by Hational
Environmental Pollicy Act {NIPR) Guidelines, be included.

Questions .
100i. What are the soils, gecloglcal and hydrological characteristics of
the Si1la Dynasty tombs and how well do they compare with
conditions at Hanford?

100Z. Wil the Final EIS include a detailed index as prescribed by NEPA?

2.0 PURPOSE AND NEED
General Comments

This three page ‘seetion discussas events and previous studies Jeading

.up_te the present action. It describes the waste types considered in the .

DEIS. 7Tt expiains that this EIS s hoth programmatic and imp)ementational

,(pro‘?ect oriented), and that final decisions in some areas must be made
- pending further research and development. Such research could inciude tank

characterization, barrier performance, model calibration and waste retrieval
methods. DD; has assumed, however, that “no technological breakthroughs are
required to implement the referance plan” (DEB3-013816}.

Errors or Uncevisinties

DOE has excluded from the scope of this EIS waste associated with
dgcuntamination and decommissioning activities and low-level wastes. The
significance of this exclusion is unknown because the volume, Tocetion and
fate of these wastes is not mentioned. 1t may be valid to exclude them, but
nothing is provided ¢n the DEIS te substantiate that exclusion.

guegtiaui
1003. What 4c the volume, Yncation and fate of wastes associsted with

surplus or retired facilities at Hanford and other low-level
waste?

2-3
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3.0 DCESCRIPTION AND COMPARISON OF ALTERNATIVES
3.1 BACKGROUMD OF WASTE GENERATION
General Gomments
Section 3.1 of the DEIS provides a brief description of the background

of waste generation at Hanford, starting in 1944. [t includes an overview
of the various chemical processes by which plutomium and uranium have been

_ racovered from irradiated reactor fuel and of the disposition of the

resulting wastes. Processes covered, and the plants in which they have been
carried out, are summarized below.

Pracess Piants
Bismuth Phosphate Separations Band T
Uranium Recovery u
REDOX (1.5., REDuction and $
OXidation}

PUREX {i.e., Plutonium and . A
Uranium Récovery through

Extraction).

Thoria or Thorex {i.e., Thorium A
extraction} ’

Prutenium Recovery and Finishing I
Operations

Waste Fractienation (i.e., removal B

of Sr-%0 and Cs-137 from HLW}
Waste Encapsulatian and Storage 8

Section 3.1 ends with a very brief discussion of past waste management
experience at Hanford.

Errors or Ungertainties

Nore noted.’
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Questions

None.

3:2 WASTE CLASSES, SITES AND INVENTORIES

Gen omment

Each known waste site at Hanford has been assigned to one of six waste
classes:

existing tank wastie,

future tank waste,

strontium and cesium capstles,

retrievably stored and newly generated TRU soild waste,
TRU-contaminated scil sites, ard

pre-1870 TRU buried solid waste.

cooooo0

Section 3.2 of the DEIS provides & brief summary of the six waste
ciasses and gives the following data for each waste class;

0 number of sites,
4 total area, volume, and mass, and
"] total inventories of major radioactive contaminants.

Errers gor Uncartaintiss

The stx-defined waste classes do not inciude burted Tow-level weste
sites. The scepe of this DEIS includes only high-level, transurenic, and
tank wastes. However,; a brief acknowledgment of the existence of the many
low-Tevel waste sites at Hanford in zddition to the sites covered by this
DEIS. would help to put the planned disposition of those Hanford defense
wastes which are included in the scope of this DEIS in the proper broeder
perspective. ,

It is stated on page 3.5 of the DEI3 that Table 3.) summarizes the six
waste classes, showing the inventories of chemicals of interest among other
data. However, no chemicals are listed in Table 3.1, except the elements
strontium and cesium, which only happen to be listed as part of the name of
one of the six waste classes.

Duestions
1004. What are the total number of sites, area, volume, mass, and
guantities of radicactive materials and chemicals of interest for
Tow-level waste at the Hanfard Site?

1005. What are the chemicals of interest and their quantities fer the
six waste classes described in this DEIS?

1006. What are the health concerns associated with each chamical of
interest?

2-5
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3.3 DISPOSAL OR MANAGEMENT ALTERMATIVES
General gompents

This section of the DEIS provides a brief description of the three
"disposal or enhanced protection” altermatives that were selacted by the
USDOE for detailed analysis: {1) geologic disposel, (2} in-place
stzbilization and disposal, and {3) the reference alternative {i.e., a

. combination of genlogic disposal and in-place stabilization and disposal).

A "no disposal action® alternative 15 alse briefiy described. This last
alternative was analyzed in order to conform to Council on Environmental
Gualéty (CEQ} regulations, although it is not coasidered by the USDGE to be
a viable long-term option. The last alternative may nonetheless be
considered as 2 “delayed major action™ alternative for the short term {1.e.,
for a period less than 100 y#), during which time other disposal
alternatives may be considered. .

Each of the alternatives is discussed in terms of its application to
the six waste classes described previously in Secfien 3.2.

R brief discussion is-akso proviced on disposal zlternatives that were
considered but dismissed from detailed consideratien. Thic discussion
covers: (1) geplogic repository dispesal of entire tank contents, (2)
genlogic disposat of entive tank contents, tanks, amcillary equipment, and
contaminated soit from tank leaks, and [3) geslegic repasitory disposal of
selected ‘singla-shell tanks. The first two of these additienal 2lternatives
were dismissed because the added short-term effort, risk, and cost were
betieved to outweigh any potential long-term visk reduction that might
result from their implementation. -The third additional alternative was
dismissed from detailed consideration in this DEIS because its impacts were
betieved to be bounded by the present analytical approach.

Errors or Uncerfainties

“In the description of the protective barrier on page 3.1, there is
Tittie discussion of the rock/gravel layer and na discussion of the
geotextiie. While the description here is only 2 summary of a more eleborate
description in Appendix M, it needs to be compiste enough that the reader
whe has meither the time nor the training. to wade through the appendices can
understand how the barrier will function. WMore discussion ef the disruption
of the soil layer by plants and animals is needed here, . 11 dees not scund
unreasonable, for example, for a ground squirrel to dig & hole that has at
least one tunne) that reaches down i.5 meters to the bottom of the sof?
layer. If this coincided with @ low point due to minor subsidence, then a
hervy thunderstorm could ereate a. catehment which could drain into the hole
to the riprap. - :

In the discussion of the remeval of single-shell tank waste on page
3.13, only the mechanical remova) technigue is presemted. Considering all
the moving parts, this appears to be a concept 1ikely to cause centinuing
problems, Due to the possibitity of leaks, it is obwious why the sluicing
methed proposed for double-shell tanks may be tnappropriate for single-shell
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tanks; however, it does net seem impossible to devise z methed that is
better than either of the above methods. For example, one might comsider a’
state-of-the-art sluicing wethod utilizing a Tow-flow, high-pressure water
jet combined with a high- suciion vacuum fube 50 that the water impingement
would break up the sludge and salt cake &nd the loosened material and the
water from the jet wouid be immediately removed by the suction action., With
fhis method there would be 14{tile excess water to escape through a tank
Teak, and the bulk of the moving parts of the mechanism could be Tecated
outside the tank where they would be more accessible for maintenance and
repaitr.

The subsidence control methodélogy described on page 3.21 is suspect.
If empty tanks are filled with grout there probably will be no problem with
tiem. If filled with soit, gravel, or sand, nowever, there is the
possibility of compaction due to shaking by smali.earthauakes over the
centuries, leaving a void at the top of the tank. Subsidence of the barrier
above may then occur whan the top of the tank eventually collapses.

The probiem for buried TRU waste appears worse, "Whereas the tanks
could be filied with grout, buried TRY waste sites brobably could net, It
is stated on page 3.23 that the waste will be compacted by vibratory hammer
and piles where there is “significani potential for subsidence®. There is a
brief description of the envisaged compaction process in Appendix B (see
pages B.ZZ to B.24). There are two readily appareni probiems with this
approach:

o how to ensure that all the 'areas with a "significant potential for
subsidence” z-e iocated, and

[} how to ensure complete compaction.

The waste is comprised of various . dissimilar materials and it is mot”
likely that tne.proposed pile-driving-densification. will coilapse all = |
contziners and infill 211 voids. - Tne proposed densification is conducted
from a remoie position whicn does not permit direci phservation and
verification of results.

Juesttons

1007.  How does the design of the protective barrier prevent the creation
of release pathways due 1o animal intrusion? -

1008. -wWhat part does the geotextile play in this scenario?

1008. ' What consideration has been given to alternate methods of remeval
of single-shell tank wastes?

1010. Have experience-based reliability, avaiiability, and
‘maintainability of eguipment associated with alternate .
technoiogies been taken into actount? (Also see related Question
B-1.}

3.1.4.5

3.5.1.82

3.5,1.84
3.5.1.26
3.1.4.5

3.3.5.4
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1011. What altermatjves to the pile-driving method of subsidence control
for TRU burial grounds have been considered?

1012.  How do the assurances of complete compaction compare te that of
the pile-driving method?

1013. How do their estimated costs compare to the costs associated with
the pile-driving method? (A)so see related Question B-5.)

1014.  How will the effectiveness of the proposed densification procedure
be evaluated.

3.4 COMPARISON OF IMPALTS FROM ALTERNA‘F!VES

General” Comments

‘In Section 3.4 of the DEIS, the three setected disposal alternatives
ind the no disposel action (i.e., continued storage) alternative are
compared with respect to aoperational and postdispaosal impacts. The
discussion of environmentazl impacts inc'lude.s_:

radiolngicai.tmpacts from routine operations,

potential radtoiogical accylents,

nonradiologicat impacts -- injuries, i1lnesses and fatalities,
resource commitments, .

ecological impacts,

socipeconomics,

costs, and

decontamination and decommisstoning of retired waste processing
facilities.

CR-N-N- NN -

In addition, the long-term impacts of the selected azlternatives and of
the no disposal -action (i.e., continued storage) alternative are compared
given the followirg circumsiances: s

° where conditisns remazin unchanged,

> where disposal systems are disrupted by postulated natural events,
and -

1] postulating buman intrusion iote waste sites.

Finally. the a]terr.\at'i\.res are cumpare.d in terms of key impacts from

future tank waste and newly generated TRU waste, and a summary comparison of
impacts among alternatives is presented.

Errors or Uncertaintieg
On page -3.44 it is-stated that the average énnuai recharge rate for the

"wetter climate™ is-5.D cm/yr, but the basis for this number is rot
orovided. (See discussion in our review of Appendix 0, Chapter 3.}

2.8
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in rega’rd te the assumed Joss of institutional contral in the year
2150, the toilowing statement is made on page 3.51:

In reality, however, if DOE chose the no disposal action alternative,
it yimuld maintzin controt, and the described intrusions would not be
reaiistic.

The above statement appears overly optimistic. The same point is made again
on page 3.64; again, tt appears overly cptimistic.

Duyestions
1015.  what is the basis for the conclusion that the USDOE "would

maintain conirol™ for some hundreds of years into the future,
making the described intriston scenarins uerealistic?

4.0 AFFECTED £NVIRDNMENT .

Chapter 4 of DEFS, Volume } provides a generzl description of the
Hanford site and surrounding areas, emphasizing envircmmental attributes
that potentially could be affected by defense waste disposal practices.
Contents of PEIS {hapter 4 are discussed 1n this report under the four
fellowing major headings,

4,1 BACKGROUND RADIATEON

General Comments’

This section of the DEIS reports-on the radionuclide concentrations in
the air, .?qj]. and water in the Hanford wicinity. The data are faken fram
reports giving the rasults of continuing measurements made at Hanford.

Errors or Uncertainties

Nane noted,

‘Questions

None.

4.2 GEOLOGY AND PHYSIOGRAPHY
General Comments

. The ‘genlogic and nhy'singruphic characteristics of the Hanford site
region are summarized in ganerad terps in DEIS Section 4.2,

2.3.1.9
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3.2.2.1

3.5.3.1
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Errors._aud Uncertainties
Hone.

Questions
Hone.

£.3 SEISMICITY
Eenera] Commants

DEIS Section 4.3 summarizes existing knnu'leéltje of earthquake activity
4n the Hanford site vegion.

rror rtainti

The BEIS states (page 4.10) that seismic activity and related phenumené
are not beiieved to be plausible events that might directly release waste,
¥hile we agree with thts statement, we believe seismic factors must be taken
into actount tn corceptua) design and performance evaluation of the
protective barrier proposed. for wastes intended to be stabilized in-piace
[see discussion in our review of Appendix M, Chapter 3 of this report).
_ngs_ti.uns .

Hone.

4.4 HYDROLOGY -
General Comments

. DEIS Ser.tio;'l 4,2 smwarizes the general surface water hydrolopy and
groundwaker hydrology of the Hanford site ragion.

Errors and Uncertainties

the DEIS states (pages 4.18-19) that some investigators have concluded
that no downward percolation of precipitation occurred on the 200-acres
plateau, MWe do not mecessarily concur with these conclusions (see
discussions of referances 3.7, I1.15, and 13.10 in Chapter 4 of this

report}. More detailed discussion of errors and uncertainties in regard to
groundwater are presented in Chapter 3 of this repart.
Questions

None.
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5.0 POSTULATED ‘IMPACTS-AND POTENTIAL ERVIRONMENTAL CCRSEQUENCES

5.1 INTRODUCTION
Genery) Lormpnts

This first part of Section 5.0 provides an intreduction to the
alternative dispusat options cansiderad and their general impacts, bath
radiciogical and non-radiologieal. Cumutative impacts are summarized. The
role of various appendices in support of the document and impact analysis is
explained. Because the details of individual impact anaiyses are discussed
in future sections, no analysis ts made of 5.0. See Sections 5.2, etc., of
the review, for an analysis of envirommental consequences.

5.2 GEGLUGIC:DISPOSAL ALTERNATIVE
General Comments

In this section it is stated that in the geolugic disposal atternative
greater than 95 percent of the Hanford tank waste and approximately
94 percent of the Henford TRU waste would be removed and placed in a |
geologic repasitory, which may be situated either on-site or off-site. - Some
Jow-ievel radicactive waste resulting from processing {he tank waste would
be disposed of in az pn-site aear-surfzce burial ground.

A summary of operational impacts associated with the geologic disposal
alternative is presented including: -

radiological consequences from routine operations,
radislogicail- consequences from posiulated accidents,
nonradipiagical comsequences, .

eceiogical impacts, .

resource. comitments, and

costs.

[CR-N-N-N- -]

Surmaries aré atso provided in the following areas:

socioeconomic impacts,

. assessment of long-ierm impacts, .
irreversible and irretrievable commitment of resources,
pnavoidable adverse impacts, .
relatienship ta Tand-use plans, policies and controls, and
relationship beiween near-term use of the eavirenmeni znd
enhancement of long-term productivity.

sTopoa

Errovs or [!ncért"gingigi
None noted.
yuestiong

None.
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5.3 IN-PLACE STABILIZATION AND DISPOSAL
Gengra} Comments

This section distusses the disposal atternative that involves
stabilizing the wastes in place and covering all the disposal sites with
protective barriers. The reader 1s referred to a more detailed discussion in
Appendices B and M.

Sunmaries are provided in the sa'me areas as noted in Sectien 5,2 above.
frrors or Uncertzinties

Kone noted.
Questions

None.

5.4 REFERENCE RLTERNATIVE
Lener: amm
" This section discusses the refsrence alternative, which combines

disposal elements from the geotogic disposal and the in-place stabilization
and disposal alternatives. “Reference Lo more detailed discusstons im other
parts of the DEIS is provided.

Summaries are provided in the seme areas as noted i Section 5.2 above,
Errors or Uncertainties

Kone noted.

Duestions
None.

5.5 NG DISPOSAL ACTEON
General Comments

This section discusses the “no disposal action {continued storage)”™
alternative, in which wastes would continue to be stored essentially at they
are now For the indefinite future, and active .institutional control is
assumed to be Tost at some future date. Apain, reference is made to more
detailed discussions in ofher parts of the DEIS. .

Foy|
=0
o
S

Summaries are provided in the same arass as noted im Section 5.2 above,
with the exception of the following areas:

] r’eiatinﬁship to Yand-use plans, poticies and eontrols, and
[ retationship between near-term use of the environment and
enhancement of eng-term productivity.

The two areas Tisted zbove are not applicable for this altermative,
since it does mot represent @ deviation fram present practices. - Ensiead, an
additional area is discussed, talied "resettlement” (DCIS Section 5.5.5)-
Resettlement. is discussed as part of the long-term impacts area for other
alternatives in DEIS Sections 5.2, 5.3, and 3.4,

Errors pr Uncertainties

None noted.

Questiong

Hone.

6.0 APPLICABEE REGULATIONS

Gaperal Comments

Chapter &,0 very briefly Tists permits, litenses and other requirements
that wouid be required before implementing Hanford waste disposal action.
Additionally, applicable regulations are briefly described. Much of
Chapter 6.0 is a dupiication of the text and tables from various cited
regtlations and laws. .

In.general, there is no discussion andfor znalysis of the potential
effects of these regulations or laws on the various defense wasté
ajterpatives. Neither does the chapter conptatm an analysis of the actions
which would be requived in order to comply with the cited regulations and
laws. Without some discussion and analysis of epplicable regulations as
they may effect the defeénse waste program, 1t s difficu)t for a reviewer of
the DEIS to draw conclusions as to the impact that appltcable vegulations
may have on the selection of alternatives which are discussed .elsewhere in
the BEIS. Ner is it pessibie for a reviewer to estimate the relative ease
or difficulty USDDE may have in satisfying the provision of applicable
regulasions.

The Chapter as a whole appears o have been assembled from several

saurces, Genersl overview of regulatory requiremenis wauld provide
significant assistance to DEIS reviewers. ’ .

Ereors. and iJnc-gr;ainijgﬁ

WDOE_Order 5480.18, Chapter XJ. The text does not clearly imdicate the
effect of the reguldtion or the -defense wastes discussed in the DEIS, The

2-13

<3

2.4,1.19




¥es

4.2.13

2.4.1.9

2.1.3

e
R B T

¥
%m

A

references in Table 6.3 to discharge wastes to sanitary sewer systems may
give the impression to the reviewer that USDOE might discharge defense
wastes te such systems, not withstanding the comments to the contrary at the
bottom of the page. The wnusual method of presenting two tables within a
third table on page 6.3 is very confusing. Clsrification of the reference
is required for a2 clear understanding of the department’s interest.

rEl W Poltution Contrel S -1. Reference ai
page 6.3 to the issuance of NPDES permits by the Washington State Department
of Ecolngy should alse include reference to the issuance of NPDES permits
for thermal power plants {including three on the Hanford site) by the
Washington State Energy Facility Site Evaluatiom Council.

Possible regulatory effects of defensé wastes reaching navigable waters
through groundwater movement have not been discussed. Since defense water
from the PUREX facility have been documented as having reached the Columbia
River, source discussion of FWPCA requirements would be helpful. -

-Aif Quality. Air-‘emissions on the Hanford site are also regulated by

the Washington State Energy Facility Site Evaluation Councit for therma)
power plants. ‘

Resource Copservation and Recovery Act.  Discussion in this section is
inconciusive and does not provide the reviewer with am understanding of the
conseguences of RCRA application tn the defense waste alternatives discussed
in the DEIS. A "worst-case™ analysis en this point wouild be wseful given
USDOE uncertainty as to the applicabitity of the RCRA provisions. .
Assertions that RCRA provisiom$ (if applicabie) will be met without

discussion 2né analysiy of implementation issues and consequences are
inclusive. R

ice; by_th Regulatory requirements of the Nuclear Maste
Poticy Act of 1982, given the Presidential dectsion for comingling of
defense and commercial waste in a common repository requires substantiallty
more desgr;ntinn and discussion than that contained in the single paragraph
at- page 6.11 : ’

En general, Chepter 6.0 lacks sofficient information to allow an
adequate understanding of the effect and cofsequentes of appiicable
regulations.

ﬂy_as_tisini

Hone.
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CHAFTER 3
APPENDICES REVIEW

APPENDIX A WASTE SITE DESCRIPTIONS AND IRVENTORIES
General Comments

Appendix A describes in more detail the waste sites addressed in
Section 3.2 of the DEIS. The appendix includes estimates of expected
radioniclide fnventories at tne’waste sites: It also includes estimates of
setected nohradicactive material inventories for wastes stored in tanks.

Most of the information in this appendix was extracted from Hanford
Defaense Waste Disposal Alternatives: Engrneering Suppart Data for the
HOW-L1S (RHO-RE-5T-3G. Rockwell ‘Hanford Uperations, 1983).

The waste site descriptisng are presented in $ix sectioms corresponding
ta the six waste classes defisied in Section 3.2 of the DEIS:

Existing Tank Waste
Future Tank Wastes
* Strontium and Cesium Capsules
TRU-Contaminated Soil Sites i
*Pre-1970 TRV Solid Waste Burial Grounds : :
Retrievably Stered and Newly Generated TRU Solid Waste

Tt g

Existing tank waste types inctude $ludge and. salt cake (stored mostly
in single-shell tanks), s}urry and complexed concentratp {ctored mastly in
double-shell tanks). Inventories are given as of October 1983 with
radioactive detay calcultated to December 31, 1995.

Future tank wastes include wastes oenerated by current PUREX Plant
operations, which started in Movember 1983, ard 1iquid wastes expected to be
generatéd by other sgurces through 1995, The sources and some pf the
characteristics of the following categories. of future tank wastes are
described: .

a Future High-leve] Jank Waste - in-process HLW and. meutralized
current acid waste {(NCAW).

] Future Mon-High-Level Tanked Waste - cladding removal waste
{CRW), aroanic wash wasie, and miscellanecus wastes (including
Plutonium Finishing -Piant waste).

Radionuclide and chemical inventories are tabulated for HIN, CRH,
Ptutonium Finishing Plant wastz, and other waste.

- DoubTe-wall metal capsules contzin most of the high-heat-generating
fission prodicts (i.e., Cs-137 and Sr-90) -in the form of cesjum chioride and
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strontium flupride. The capsules are currently stored under four meters of
demineral ized water in. stainless steel-lined concrete basins.

TRU-contaminated soil sites Include the following formerly used systems
for discharging TRU-bearing solutions to Hanford soils:

Cribs

Pands
Trenches
Ditches
French Dratns
Reverse Wells
Settling Tanks

opoDbDooOoO

Appendix A to the DEIS prowides brief descriptions of the abeve listed
systems and briefly discusses movement of TRU elements and compounds into
and through the soil, relevant site characteri{stics, and estimated
inventories and cencentrations. :

Pre-1970 TRU solid waste burial grounds contain dry waste trenches used
to bury TRU-contaminated waste between 1944 and 1970, in which the TRU
concentration of some containers is estimated to exceed 100 nCi/g. Based on
this definition, eleven TRU burial sites have been identtfied. Most of
these sites are incated within the 200 Areas, although iwo are in the 300
Area and one is near the WYE barricade (300-Y).

Retrievably storad and newly generated TRU solid waste includes TRU
waste generated since 1970.. Most of this waste is stored in 55-gal drums on
asphalt pads, coversd with a layer of uncontaminated sof) te reduce surface
radiation exposure rates, If the surface dose rate af a container exceeds
200 mrem/hr, the waste is classified as remote-handied éRH} and is either
stored in caissons siilar to those osed for pre-1870 TRU solid waste or
packaged with sufficient shielding to meet regquirements for .- ’
contact-handling. TRU-waste unsuitable for asphalt pad or caisson storage
because of size or other consideratians has been packaged. in reinforced
wood, tancrete, oy metdl boxes, and stored in dry waste tremthes.

Errors or Uncerfainties

On page A.3 1t 15 stated that concréte in the singlé-shell tanks has
maintained its integrity, preventing tank coilapse, during many years of
service. ERDA 77-44 {Referance 7.2} is cited in support of this .statement.
Nothing was found in the reference document to support the statement. The
reference document dpes, however, state that problems were experienced with
Yiquid 1eaking from some of the tanks beginning in 1958.

uestion
" A-1. Given the dacumented 1enkac1;e of Higuid HLW through the stes?

Viners of some single-shell tanks within a period of I4 years qr'
Tess, what {s the potential adverse impact on the struciural

3-2

‘In addition, chemical processing would be required to convert ratrieved

<23

integrity of the concrete in the tanks during the ‘remaining pariod
of service?

APPENDIX B DESCRIPTICN OF FACILITEIES AND PROCESSES
Gener, Omme

Appendix B to the DEIS describes some of the mew facilities and
constructioh agtions that would be reguired For the various altermatives.
New facilities would be reguired for retrieval of wastes and for chemical or
mechanical processing of wastes, for every alternatjve considered.
Construction would be required for site stabilization and isolation.

Proposed waste retrieval mathods are described for:

[ mechanical retrieval from single-shell tanks,

a hydraulic stuicing from doublg-shell tanks,

] machanical retrieval of TRU-contaminated soil and solid waste
sitas,

[} mechanicat retrieval from caissons, &nd

[} mechanical retrieval from reverse wells.

Some chemical separations would be necessary o reduce the volume of
nigh-Teve) or TR waste reguiring permznent jsglation from the environment.

Wastes -to a form suitabie for disposal. Chemical processing methodologies
described in Appendix B to the DE1S include: . . .

o radionuclide coticentration for geotogic disposal,
3 g'las:s immobilization for geologic dispasal, and

o sotid wesie processing {i.g., combination dnd treatment of. .
retrieved solid TRU waste and contaminated soil, possibly using
slagging pyrolysis incineration).

Mechanital processing would be reguired to prepare strontium and cestum
capsules fer disposal and, ik the reference iltevfative, to prepare fH TRY
solid wasie for shipment to 2 geolegic repository. Mechanical processing
methodoingies considered inciude: .

(PBL4l3USPUL JuUBULOD OU)

" packaging of strontium and cesium capsiles,

[
[ storage of encapsulated wastz in near-surface drywells, and
[} packaging of -remcte-handled TRU s_o'Hd waste.

“tonstruction actions required for site stabilfzation and isolation -
include:

L] subsidence. contrel for waste tanks,

o sebsidence control for seiid waste sites, and..
[} emplacement of the protective parrier and marker system.
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candidate processes ang anticipated cperational reieases are discussed
separately for each of the four alternatives analyzed tn the DEIS.

Errors or Uncertaintigs

On page B.1 §t i5 stated that additian of Viguids for removal of selid
waste (i.e., sluicing) from single-shell tanks would increase the risk that
some of the tark contents could lteak io the surrounding soil. It s
concluded that sluicing should be discarded in favaor of mechanical
retrieval. From the brief discussion presented in the DEIS, 1t is not clear
that state-of-the-art sluicing technigques were comsidered, i.e., low volume
Mquid sluicing and retrieval systems which expose onty.the immediate area
with tiquid. Soch techniques might enable retrieval of virtually all of the

_sludge and salt cake frem the single-shell tanks with very little risk of

liquid escaping from the confines of the.tamks. Such technigues might
yepresent lowar cost and smaller risk overall than the complex mechanical
retrieval method described s the DEIS, which has pot been tested at full
scale.

In Figure B.6, the *Equipment Contamination Building™ shbuld be Tabeled
the "Equipment Decontamination Building”.

There is ro apparent basis for the assumption that decommissioning
would require 20% of the effort used for assembly of the TRU-contaminated
s0il and solid-waste site recovery faciiity and equipment.

On page B.B it is stated that special access shaft refrigeration
equipment, used for freezing the surrounding water table during excavation,
would be reguired at site 216-B-5 (a reverse weil) whare contaminated soils
extend to the groundwater. From this. brief statement 1t i5 not clear that
adequate consideration has been given to the possibility that contamination
might have spread horizent2lly over d large area after contacting the water
table. In addition, it is not clear who would decide to stop retrieval

~actions at a given site when. unforeseen difficuities arise {e.g., when the

contaminated area is discoverpd to be much larger thap anticipated, as may
be the case in the example above), ar what criteria would be used to make
such a decision.

The pile-driving method of subsidence control for splid waste sites,
described on pages B.22 and B.23, could open new paths for transport of
transuranic radionuclides to the surface. The idea of withdrawing piles,
and simply redriving them for in-place disposal if coniamination can be
datected during withdrawal could create problems nat mentioned in the DEIS.

The waste §s comprised of various , dissimilar materials and it is not
Tikely that the proposed plie-driving densification will collapse all
containers and infiil all voids. The proposed densification is conducted
from a remote position which does not permit direct observation and
verification of resutts. ’

Some values apparently were inaccurately canverted from Table 7Z-1%a of
RHD-RE-5T-30 (Reference 21.18) to Table B.2 of the DEIS, especially in the
existing tank waste glass coiumr. Consequentiy, the average composition
{Ci/m3} of the final waste forms for the geciogic disposal alternative
appear to be underestimated by as much as a factor of Z {e.g., Cs-I37 and
Tc-99), - In additien, although it is stated in conmection with Table B.2 and
other tables of the DELIS that the values reported for Ru-105 do not include
the setivity of short-1ived daughters in equilibrium with the parent .
radionuclide, it is not clearly explained why it is thought the short-lived
:ﬁﬁviu gan be safely deleted from the values given in RHO-RE-ST-30 or how

is was done.

On page B.32 1t is staied that immediate instaliation of barriers is a
problem for approximately 12 tanks in A, C, and SX farms since these tanks
may reach unacceptably high temperatures. This raises the guestion of how
temperature affects solubility, sorption, or diffusion in the event of
teakage from these single~shell tanks whila the censtruction of barriers
aver them is deferred until the year 2036, lows will diffuse more rapidly
at higher temperatures. Solubilities generally will increase (except for
some carbonates) and Sorption tan either increase or decrease with
temperature depending on the species. 1t is not apparent that these
temperature-related dependencies have been addressed in the modeYing of
radionuclide transport fram leaky tanks.

OQuestions

B-1 Here sil;ate-cf-the-art stuicing technigues considered for removal
of solid waste from singie-snell tanks?

B-2 H?W. do such technigues compare to the mechanical retrieval method
discussed in the DEIS in terms of cost, risk, and uncertainties
asseciated with the level of develepment of the technology?

B-3 Mhat is the basis for the assumption that decommissioning would
require 20 percent of the effori used for assembly of the
TRU-contaminated soil and solid wasta site recovery facility and
equipment? - ’

B-4 Mho would make the decision to terminate the retrieval attempt at
any given waste site when unforeseen difficulties arise. and what
criteria would be used Lo make such 2 decisien?

B-5 What proceduves are in place to ensure that such 2 decision would
receive sufficient pubiic tnpul and review?

B-& How gﬁ'!'l rgsidua] void spaces be detected after pile-driving
densification, and bow will incomplete compaction affect long-term
subsidence?

B-7 How would the spread of contamination from transport paths created
by pile-driving operations be pravented? -

3-5

£
[

4.,2.16

3.5.2.10

3.1.4.5

3.3.5.10

3.1.3.12
3.1.3.12



L2s

4.2.16

3.1.8.4

3.1.8.23

3.1.8.1

PR
v
wizeren
e
i
B,
o

i

e

8-8 In view of tho potential problems noted in Section B.2 above, what
assurance is there that all data transferred or converted from
RHO-RE-ST-30 to the DEPS was done so accurately?

B-9 Why §s tt thought that the activity of short-1ived daughters in
equilibrium with Ru-106 can be safely deleted from values
tabulated in RHO-RE-ST-307 How was this done?

B-10 How have temperature-related dependencies been addressed in the
modeling of radionuclide transport from Teaky tanks?

APPENDIX D TRANSPORTABLE GROUT FACILITY
Gengral Comments

The Transportable Grout Facility (TGF) would be used to make a
cementiticus waste form for disppsal in near-surface disposal sites in the
200 East Area. The TGF would blend Hanford defense 1iquid wastes with
grout-forming s01ids and pump the resuiting mixture in the form of a sturry
inte trenches. cuivert vanits, and {possibly} into retired undérground waste
tanks, where 11 would s01idify irto large monoliths. X

Appendix D describes the TGF, its relationship to other Hanford

facilities, the grouting process, waste feedstreams, resource needs,
nenradiclpgical emisstons, radiological impacts, and costs.

Errors or Uaceriaintieg

Refarence 26.7 (Wald et al, 1980} does not delineate the contents of
the "typical® grout mixture as stated in the DEIS.

The DEIS lists physical and mechanical properties upon which the
grout’s durability depends and ¢ites Reference 25.3 (Young st al, 1982).
The cited reference, in contrast, sddresses environmental factors affecting
jong-term stabilization of soil layers used as radon suppressich covers for
uranium mill tailings. The stabilization method describad in the cited
reference is the use of rock aggregate riprap applied to the suppression
cover. Nothing was found in the cited reference about grout, its physical
and mechanical properties, or 1ts durability.

On page D.5 it is stated that tests will be conducted to provide data
required to improve assessments of the oparational ‘and ]ong-term performance
characteristics af each type of grout. It is concluded that ft may not be
possible to develop a grout formula adeguate for mear-surface disposal of a
particuter waste, and it ts implied that in such tases other treatment and
disposal options will have to be censidered. 1% is not clear whether any
grout testing has been completed ‘or whether a grout formuls has yel been
demonstrated to be adequate for any of the specific Hanford waste ferms.

3-6
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Questions,

D-1. What pub¥ished documentation forms the basis for the "typical®
grout mixture described in the DEIS? 3 . 1 . 8 . 4
D-2. What pul_ﬂished documentation describes the physical and mechanical
properties upon which the grout’s durability depends?

D-3. Ara there available any results of tests in whick grout formulas
have been {ailored to the chemical properties of specific Hanford
waste forms? In the absence of such test results, what is the
_?E'srgs for recommending the development and implementation of the

3.1.8.1

APPENDIX E  WASTE RECEIVING AND PROCESSING FACILITY’
ﬁgngnnijmmEnxi '

The Waste Receiving ang Processimg (WRAP) Faciiity is intended to
support examination and certification of contact-handled (CH}-TRU wzste for

repository disposal. The WRAP Facility will alse provide the capability to
process and package CH-TRU waste currently in 20-year retrievable storage.

Appendix E describes the WRAP Facility, the waste treatment and
packaging precesses, the flow of materials thirpugh the facility, and the
as;ucjated waste feedstreams. It also summarizes resource requirements,
emissians, radiological impacts, and costs associated -with construction,
operation, and deconiamination anhd decommissioning ef the facility.

frrors.or Uncertafnties

On page E.13 it 15 stated that projected annual releasss from the WRAP
Facility are well below the 1imits estabVished by DOE for release im . -
uncantralled areas, and DOE Order 5480.1A, Chzpter XI {Reference 5.16} is
cit?d_m support of this statement, Projected annual releases from the WRAP
facility are given in Cifyr, but the limits for reiease in uncontrolled
areas are given in Reference 5.16 in microcuries per mililiter, Assumptions
on Tates of d1'|ytiun ar dispersion of released radionuc}ides were not found
in the DE1S. Tnerefore, it was not poss{ble to verify the statement using
the cited reference,

Questions
E-1. How was it concluded that projected annua) relteases fram the WRAP

Facility are well .below the Timits estabiished by DOE fer release
in uncontrolled areas?

3.1.8.17
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APPENDIX ¥ METHOD FOR CALCULATING RADIAYION DOSE
Eengra] Comhents

This appendix describes the metheds used. in computing the radiglogical
dose to on-site workers during waste handiing and emplacement and to the
off-site public during and after waste emplagement., The different types of
doses ant the pathways by which the radionuclides reach man are explained.
The bulk of the aprendix conststs of a description of the computer programs
ang data-bases psed in calculating doses in the Hanford vicinity. This is
followed by a discussien of how the Hanford codes compare to others. . Some
of the dose factors and other data do not reflect the latest national and
international tabulations. These differences are discussed. Compered to
the Uncertzinties artsing from the source term assumptians, these
differences are not significant,

Errars gr. Uncertzinfies

' He significant errers or uncertainties were npted. Hewaver, several
minor discrépancies were noted. in.reference citatiens (see Chapter 4 af this
report)

Duestions

None.

APPENDIX G METHOD FOR CALCULATING NDNMD]ULDG]CA[ THJURIES. AND ILENESSES
: AND NGNRADIOLOGICAL FATALITIES -

General Comments

Appendix & describes the method msed to estimate postulated
ncnradinlggical injuries and ilinesses and nonradiological fataltities
associated with each alternative analyred in the DEIS. Postulated
occurrences are based on an estimate of manpower requirements and
ocgupational ac¢ident rates of major industry groups and of DCE and its
contractgrs.

The methodology appears to be consistent with that used in past EISs.
rrors. or. Unc inti

None nnted.

Duastions

Hone.

>
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APPENDIX H  RADIATION DOSES TO THE PUBLIC FROM OPERATIONAL ACCIDENTS
General Connents '

This appendix discusses only doses te the public from operational
accidents, Because the facilities have not been designed and built, .
realistic octupational doses from accidents cannot be obtained, This
appendix is iargely a summary of PNL-5356 (Reference 15.10).

For each waste handliing operation in each disposal option, the accident
which would release the most airboene radioactive material is summarized and
discussed, The methods and assumptions. usec to compute the off.sife doses
are discussed.

Due to the location and form of the.waste the off-site doses from
accidents are generally smali. . The assumptmns made an the whole appear to
be ‘sufficiently conseérvative, i.e., approaching uurst case.

Errors or Gncertsinties

The popu]atwn figures in ¥Tabie H.% are not taken from Rsr”erence 14.11 (PHE-
3777}, but fram an older document (Reference 24.10, PNL-4010}, While the
values usec are the larger aof the twn sets, an exphnahon of uh_v the older
values were used would be helpful,

The reference cited (Reference 0.1} 1n the discussion on the
postulated presence of ferro- or ferricyanide précipitates in single-shell
tank wastes did not appear to tontain & déscripticn or discussion of
ferrocyanide precipitates. While the airborae respirable release is
conservatively large for the existing tank waste, a specific reference to a
description of these precipitates should be provided.

Questiong

Y | P]ease exp'lam the rationale for se'iect‘wn of . older popuIat'Inn
figures than one currently available.

AP#ENDIX J  HETHOD FOR CALCULATING REPDSITDR'.(.CDSTS USED’ IN.THE HANFORD
DEFENSE WASTE - ENVIRONMENTAL IMPACT STATEMENT .

Gengra)l _Commepts

Appendix O describes the method of estimating costs for repusitory
emplacement, which is only cre of three activities associated with the total
rosts for repesitory disposal of Hanford defensé wastes. The other two
activities are: (1) retrieval &nd processing, and (2} transportatipn. Costs
oé these uthar two activities are d\s:ussed and sumamzed eisewhere in the
DEIS.
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hppendix J includes a discussicn of ihe use of the RECON computer
model, a program far calculeting Tife-cycle construction and operating costs
for a geologic reposttory based on user-selected destgn characteristics and
related cost inputs. Separate aestimates are reported for emplacement of
nen-TRU Hanford defense waste in commercial waste repasitories assuming two
different mecia: hbasalt and granite, Besign and economic data from draft
studies of a4 commercial repository in salt were used in estimating the costs
asspciated with emplacement of contact-handled transuranic weste at the
Waste Isolation Pilet Plant (WIPP).

Errors or Uncertajnties
None noted. '
Questions

None.

APPENDIX M PRELIMINARY ANALYSIS OF THE PERFORMANCE OF THE PROTECTIVE
BARRIER AMD MARKER SYSTEM

Egneral Comm ents

The DEIS proposes that a protective barrier be constructed over wastes
that are stabilized in-place. There are two main purposes of the barrier:
1) to reduce or prevent precipitation and runcff from infiltrating the sails
above the wastes and subsequently contacting, dissoiving, and transporting
wastes downward to the water table, and 2) to. reduce or prevent intrusion of
the wastes by humans, plants, or animzis.. .

The protective barrier is intended to remain funcﬁinnal for at least
10,000 yedrs. o o

hppendix M describes the conceptual design of the barrier and the
theoretical and practical bases for the design. It alse estimates input
parameters required for préliminary numerical analysis of performance, and
it reports results of that anazlysis. Two barrier failure scenarios are
outlined, theé consequences of which are evaluated eisewhere in the DELS.

Errors and Uncertainties

Errors and uncertainties in the DEES analysis of the protective barrier
system are described below, in general terms, under five subheadings. Hore
specific technical issues contributing to some of these general cafegories
are surmarized in subparagraphs (indicated by a). Specific errors and
uncertainties are also addressed in more detail in a set of questions
regarding specific DEIS-assertions and -omissions. Yhe questions are Tisted
in order of their appearance in the DEIS, and are referenced by number in
the generz] discussion that follows. :

3-10

Technolotical Feastbility. The DEIS discusses significant
wcertainties in conceptuzl barrier design and in input parameters required
far final design and performance evaluation. The DEIS points out the need
for detailed engineering evaluatiens and fiald testing but ts unspecific as
tg the authorization ane schedule of such investigations. The DEIS implies
that tests of the feasibility of barriers of similar design and intended
function have been conducied or is in progress elsewhera, but we find
documentation of such tests to be lacking. (Questions M.1 through M.3
address this issua.

[ Previous Studies -- On page M.§, first paragraph, the DEIS implies
that a multilayer system with & capillary barrier can eliminate
deep drainage and that figld testing of such a-barcier is
underway;- however, none of the references cited present data
“indicating such a system can compietely prevent moistuve
- migration, and none report field tests in progress {Questions #.1
and K.2). T - :

[+} Future Research -- On page M.2, secand paragraph, a “multi-year
research and demonstration project fotused on barrier performance®
is out]ined that would include actual laboratory and field data
under both as-designed and perturbed canditions. We understand
from non-DEIS sources that this project may take up to 7 years,
it 95 mot clear how. the results of this project cam contripute to
the selection of one of the alternative methodologies for
disposing defense wastes: Information $n the DEIS on the
scheduie, scope, and.planned utilization of this project in
decision-mzking wold reduce this uncertainty (Question M.3).

Thegretical Basis. The DEIS attempts to provide a theoretical
Justification for its assertion {page M.9, second paragraph) that ™a-
multilayer cover ... can be designed to prevent waier fransmission below the
root zone, even for present or future wet-year conditions...®

[ The major omission we find $n the USDOE.theoretical ratiomale is
faiture to consider barometric pressure and/or vapor transport
mechanisms, Thermal gradients can be expected to give rise to
vapor flux that will transfer water across the capillary barrier,
‘between the soii moisture zone concentrated at .the pase.of .ihe.
upper fine-layer and ihe.sgil underlying the capiliary barrier
{Question M.4}. ’ ’ ’

[ USDOE’s application of capiTiary theory to barrier design appaars
1nﬁogsistgnt for alternative barrier configurations {Questions K.5
and K.17}.

Copservatism of Gonceptual Barrier Design, The DEIS claims (page M.2,
top paragraph) that “a conservative evaluation of the efficiency of the
barrier is presented in this EIS.". Contrary to this assertion, the barrier
design presented in the DEIS is mon-conservative in three major raspects:

[ Uncertain Internal St&bﬂity -- the barrier as conceptually
designed in the DEIS appears vuinerable ip failure in the
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interface zone between the upper. fime-textured 5o0i} and the coarse
{riprap) mpisture barrier. Conceptual design of the protective
barrier, described in section M.2 and Figure M.3 (pages M.6-M.8),
indicates a 0.3-meter-thick graded gravel layer will separate the
upper fine sefl from the lower 12- to 25-cm size riprap, The
thickness of this intermediate gravel layer is thus roughty
comparabie to the size of voids in the upper surface of the riprap
layer. A silica ghass geotextile is proposed between the upper
s0i) layer and the intermediate gravel, to prevent migration of
fines that would dacrease the effectiveness of the capiilary
break. Our concerns in this area include the stability of the
fine soii/riprap interfzce and, the strength and durabtlity of the
geotextile (Questions M.6, M.19, and M.23}.

Because sl1ice giass geotextiles may have limited puncture and
tearing reststance, the surface upon which the geotextiie is laid
must be extremely smogth and stable. The targer the gravel, the
more tendency there will be for tearing the geotextile where tt
attempts to bridge between points of grain contact im the gravel.
However, the finer the gravel, the greatef its tendency to flow
downward irregularly and unpredictably into the large interstices
of the riprap, especially unger dynamic stresses such as could be
expectad during construetion of the upper s¢il zone or from
earthquake shaking. Our concarns in this area include the
stability of the Fine soil/riprap interface and durability of the
geotextile {Questions ¥.6 and M,19).

The stice glass geotextile must also have sufficient tensile
strength and elongation properties to span across potential

“depressions in the coarse granular layers that may resclt from

settlement of wastes or densification of the riprap and/br gravel.
The riprap is described 2s "ioesély consolidated" on page M.13;
densification of the gravel wili be less than maximum due to
limitations of construction equipment. Mon-uniform subsidence may
be expected over time in these materials, dwe to rearrangement of

" particles caused by dynamic forces such as earthquake shakipg and

traffic vibrations.

Unracognized Disruption Factors -- the DEIS fails to address
aspacts of bioimtrusion that would Tikely contribute to degraded
moisture barrier performance. Section M.3.2 discusses
bisintrusion contrel and focuses on methods to prevent plant rooks
and burrowing ‘animals from contacting and transporting toxic
wastes directly. The riprap layer is indicated to be the kay
barrier to biological intrusion. As noted yn the first paragraph
on page M.10, however, "chamnels created by planis and animals may
also promote the infiltration of surface water into the waste.’
The capiliary barrier will be ineffective to the extent that water
infiltrates the riprap layer after passing through such channels.
References cited in the DFIS. indicate & mumber of plant and anima)

3.2
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species can be expected to veadily penetrate the upper 1.5-meter
capiTiary barrier with roots or burrows, inclwding Russizp
thistle, rabhitbrush, sage brusk, prairie dogs, and ground
squeirrels.  Plant species in particular may be attracted by the
reletively high moisture content of the upper zone. Die-off of
plants as by fire, disease, or extended drought and subsequent
decay could result in extensive formation of ‘macropores in the
barrier. These holes could provide conduits for rapid
infiltration through the fine-textured lzyer during tntense storms
or snow-meit periods (Questions M.% and K.22}.

Magropores will provide z particularly. rapid avenue for water
infiltration through the barrier in Jow spats {catchment basins)
thet callect wunoff and smowmelt. The upper fine-soil-layer is
proposed te be very 1oosely densified (minimum porosity of about
43 percent, as indicated by moisture content on Figure M.2,

- page M.5). Latchment basins are likely to form in the upper
surface of this 1oose material by a) differential settlement of
the wasie and barrier materials over time, and b} wind and watey

ergsion. Armoring to prevent such erasien is limited by moisture

performance considerations {Question M.21). Develgpment of
catchment basins will Jead is concentratior of recharge in certain
areas of the parrier. caysing ip turn soil saturation and drainage
thraugh the barrier.. Soil dessfation structures may develop to
further yncrease drainage. L ’

o Lack of ‘Overall System Evaluztion -- prompsed barrier features” and
protectian measures would Yikely degrade barrier performance in
ways that are ignored in the DEIS. Adverse consequences’ of this
piecemaal approach io conceptual design include development of
settiement-induced basins becawse of Yow deasification of barrier
materials {Question M.23), concentration of moisture by subsurface
markers {Question M.7). and:reduction of evapotranspiration by
surface armoring (“stone mitlehes”) to prevent gresion by wind and
water (Questions M.28 @nd M.21). . -

Simulatior of Barrier. Performance. .The DEIS states {page M.1%, first
paragraph}, *The intent of the modeling effort was to dse the bast
simulation techinigues available to gauge the effectiveress of the writilayer
cover in stopping infittratioe of water in the waste.™ We found the -
simulation to be unclear; or non-conservative with respect to various input
parameters, including svil moisiwre {question K.8), precipitation fquestioh
H.10). seil moisture characteristic curves {questions M.1i and M.1Z), plant
arowth cycle f{question M.13), .and cotential evapoiranspirvation {gquestion
M.15}.  The DEIS conciudes {page H.23, key result #2} that the simuiation
indicated "fine-textured soid overlying. coarse lavers will store and
transmit water so that evzpotrenspiration processes can effectively recycle
the precipttation, thus preventing drainzge even under high rainfall
conditions (30 em/yr}." RApart from conceptisal or theeretical
considerations, we find this concluston guestionabte for the specific
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conditions proposed and simulated at Hanford because -of the inadequacies in
the jnput parameters mentioned above [see also question H.16). Moreover,
three of the four test cases of primary interest are reporied in
insufficient detail te fully evaluate their results (question M.1&).

Barrier failure Scemarigs. Based on.considerattons discussed above, it
is our opinion that a substanital 1ikelihood of barrier failure axists over
even a fraction of the 10,000-year period considered. Contrary to the DEIS
assertion of a 1ikely human cause (page M.25 and Volume 2, pape xxxi), we
judge the disruptive failure scenario outlined on page M.25% to be 3
plausible event under purely natural biological, erpsive,-and phystcal
forces. Moreover, we de not feed that it presents a conservative upper
bound for barrier failure conseguences. In pur opipnton, catchment basims
could realistitally form by erasion and/or settlement over as.much.as
50 percent of the bareier surface, rather than 10 percent as postulated in
the disruptive failyre scenaris (see also subheading "Wind Erosien, ™ in our
discussion of Appendix R, Evrors and Uncertainties; this chapter). We judge
the functional Larrier failure scenarig outlined on pages M.25-M.26 to be
unlikely primarily in tts mildness, and wé would. place more credence in use
of this scenario £lsewhere in the DEIS {if the jnfiltration rate was
increased to between 1 angé 2 ¢m/yr over the entire barrier.

Questions

M-I On page M.1, second paragraph, reference is made to multilayer
cover systems "for vestricting gas exhalation {e.g., 222Ra) frgm
waste materials.” Twe of the three refevences cited for "recent
studies by PNL® discuss parriers designed for this purpose.
However, there is np discussion in the DEIS-that indicates gas
exhatation (e.g., radon) is a problem or should be addressed.

&)- 15 exhalation of radicactive gas believed to be a problem or
ah angineering censideration velative to Hanford defense
wastes?  If sb, what specific measures are being considered
to mitigate gas exhalation?

b) Weuld the vadon barrier designs discussed by Gee et al.

- (1981) and Hariley and Gee (1981} be effective -in preventing
water infiltration? I mat, what is the relevance of radon
gzs barriers to performance of the protective barrier system
proposed -in the DEIS?

M-2 {Gin page M.}, second paragraph, the following statement is made,
"Hultilayer barriers can be designed to prevent or minimize water
infiltration into the waste and at the same time limit biotic and
human intrusion" {see also Chapter 4). However, the references
noted do not show that water ipfiltration can be pravented, nor do
they gm:uss barriers to biotic and human intrusion in significant
detzil.

a} Have :.my data been reported from field testing of barriers
that would demonstrate the concept that infiltration can be
prevented? - . X .

T34

H-3

H-4

H-5

M-6

b}  What 4f any data exist that specifically support the concept
that barriers to biotic and human intrusion can be effective?

On page M.2, second paragraph, a "multi-year research and
demonstration project focused on barrier performance” is outlined
thai would §nclude actual laboraktory and Tield data undar both
as-designed and perturbed conditions.

a) Has this research program actwally been asthorized?

b) . What is the specific schedule and scope of the research 3. 5 . 1. 1
- program and how will its resutts be incorporated into

selection from among the vartcus disposal alternatives?

Figure M.Z on page ¥.5 illustrates the cencentration of soil

“moistore expected to occur hear the bese of the fineé-soil layer

for as-designed functioming of the prutect‘ivg barrier.

a} Is the “capillary barrier® zong intended to be open to. the
atmosphere such that there is never 2 pressure gradient
developed across the fine layer due to barometric changes?
If not, does USDOE-zssume development af barometric pressure
gradients i5 unimportant? ’ ’

b) With or without maintenanca of itmospheric préssure in the
capillary barrier, theyma). gradients can be expected to give
rise to vapor £lux that will transfer water across the
capillary barrier, between the spil moisture zone
concestrated at the base of the upper Fine-layer and the soil
-underiying the capillary barrier. Have these effécts been
analyzed? If so, what 1¢ the seasonal and net vapor fiux
zcross the barrier? If vapor phase water flux has not been
anatyzed, it is it considered untmportant? If so, what is
the specifit rationale for this conclusion?

Table M.1 {page M.5) depicis Taboratory results from the
titerature suggesting changes in potential water starage made
possible Dy varying the texture of the upper spil zone overlying a
capiilary barrier. In contvast, Table M.2 depicting alternative
barrier configurations keeps the texture of the wpper layer
capstant and varies the texture pf the coarse capiilary barrier.

3.5.1.17

a)  Is USROF implying that the texture of the cearse capiltary
barrier zone 15 the more critical element in barrier
performance?

b}  What specific data, §f any, were used in formulating Table
t .

Conceptual, design of the protective barrier, described in section

H.2 and figure ¥.3 (pages M.56-M.8), indicates a 0.3-meter-thick
graded gravel layer will separate the upper fine soil from the
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M-7

K-8

M-9

. the first paragraph on page M.10,

Tower 12- to 25-cm size riprap. The thickness of this
intermediate gravel layer is thus roughly comparable toc the size
of voids in tha upper serface of the riprap layer. A silica glass
geotextile is proppsed between the upper soil layer and the
intermediate gravel, to prevent migration of fines that would
decrease the effectiveness of the capillary barrier.

a) Has an analysis been performed of the long-term and dynamic
stabitity of this fine soil-riprap interface zone?

b)  Are specific field tests programmed for future eRgineering
evaluation of these factors? If so, what tests?

c) .- What, #f amy, specific sitica glass geotextiles (trade-names)
. have ‘been considered and what data exist en their-strength
~ and durabi1ity?

Gravel admixture in ‘the surface soil Ts propused on page M.8 as
necessary to prevent uncovering of subsurface markers by erosion.
A surficial *stone milch™ would undoubtedly tnhibit
evapotranspiration from the upper fine soil zone (see question
H.22, this section). -Also, significant gravel content within the
s0il layer reduces porosity available for moisture storage. What
are the guantitative effects of the subsurface markers and of
gravel armoripg or admixture on hydraulic performance of the
protective barrier?

On page n.s', the mptsture content of vadose-zone sedimants at
Hanfard ts stated to be 2 to 5 weight percent for sands and 5 to
15 weight parcent for silts.

a} The referentes cited.-in support of these figures, -except for
-lsaacsan et at. [1974) -and Gee and heller {1985), are for
artificially homogenized ahd reconstituted lysimeter soils.
Data from Isaacsen et al. (1974} and Gee. and Heller .(1985) -
partially contradict the figures used in the DEIS. Are the
actual moisture contents of undisturbed Hanford soils likely
to be more variszble than the DEIS indicates?

b}  Is weight percent {rather than volume percent} the intended
. mede for reperting soid moistures in .this DEIS section?

Seefion M.3,2 discusses biointrusion cantrol and focuses on
methods te prevent plant roots and burrowing animals from
contacting and transporting toxic wastes directly. As-noted in
Pchannels created by plants and
animals may also promote the tnfiltration of surface water into
the waste." The capiilary barrier will be tneffective to the
extent that water infiltrates the riprap layer after passing
through such chanmels in the fine soil layer. References cited in

3-16

the DEIS indicate a number of plant and animal species can be
expected to readily penetrate the upper 1.5-meter soil.

a)  What measures, 1if zny, have been formulated to prevent the
biological fermation of conduits {macropores) through the
upper 1,5-meter fine sofl zone?

b}  What is the 1ikely effect of macropores on performance of the
moisture barrier, particularly in combination with tocal
catchment basins fermed by erdsion or scbsidebce due to
barrier settlement or tank collzpse?

£} Can the hydraulic cunseqdences of ‘bipintrusion in the upper
1 5-meter soil zone ne crediiﬂy mnde1ed7

H-18 The first parauraph an page M.18 describes precipitation. inputs

for the numerical s1muiat=nn of moisture fiux in the praotective
barrser,

a) ~ The DEIS states, "The 100-year maximum precipitation is
considered a.reasonable estimate for the.mean value of
precipitation in a future climate scenaric at Hanford (Kukla,
1979):" We found no referenée to this method for estimating
precipitation in the cited reference.. What is the specific
rationale suppurting the quut.ed assumption?

b}  The BEIS tndicates that 30.1 cm/yr was the value selected
from h1stor1c site clinate qata compiled by Stone et al.
(1983} -that "... represents the maxihum amount of annual '
prECIpl'iathﬂ that on the average will accur once evary 100
years. " Contrary to the citation, figure 37 of Stonm et al.
(1983) indicates over 32 cm/yr for the average 100-year:
maximum precipitation. Nhat is the readson for this .
discrepancy, and would use of 32 em/yr in the simulatians
resutt in significant drainage’ for test cases .2, 3 or &
(Tabie ¥.7)2

¢} Based on the first paragraph of DEIS page M.IB, it appears
that the simulation of barriér performance used .actual
rainfall racords for the years. 1847 and 1948.
and/or closely spaced precipitation events affect barrier
performance? Was the frequency distributicn of such events
analyzed and incorporaied in the simulation?

M-1} The reference source. for the gravel "moisture- characteﬂstic curve

shown on figyre M.4 is incorrectly cited on.page M. 38 What is

the correct source of ithis curve?

M-12 The fine-soit characteristic’ clivve skawn on figure M.4 displays an

unusyally sharp change 1n siope at a cap111ar_-,- pressure haad of
about 1,000 cm.

How do extreme
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a) Can the data used tn formulating this curve be documented?

b}  Hysteresis appears not to be represented in this formulation
of the characteristic curve. What is the megnitude of
hysteresis in this s0i1, and what wowld be the probable
effect of incorporating hysteresis in the analysis of barrier
performznce?

¢} Mas selection of 1.5-meters as the design thickress -of the
upper fine s0il layer of the protective barrier based soiely
. on the computer simulation using this soil1? ‘What ather
considerations, if any, cantributed to seiecticn of ‘the
1.5-meter thickness?

Under the discussion af piant cover on page M.19, 2 cheat-grass
growing {trarspiration) cycle of 152 days i reperted to have been
used; however, the cited reference used 70 days. Why was the
transpiration cycle Yengthened and what- effect dees this have on
simulation results for fest cases 2 and 3 (Table H.7)?

Results of various simulations of meisture barrier performance are
given in Tabieé M.7 and sectton K.5.2.1 (pages M.20-M.21). Ir only
ane {case 4} of the four test cases involving 1.5 maters of fine
seil  were results reported for enough years to establish
equilibrium between yearly precipitation and drainage plus
avapotranspiration, - Were simulations of test cases 2, 3, and 6
carrﬁd?tn egquilibrium; if so, what were the specific numerical
results

On page M.21 (last paragraph) it is stated that aithough the
higher rainfall rates (30.1 em/yr) assumed far the wetfer climate
scenario were normaiized for the {est years used in.the
simulation, potentizl evapotranspiretion was not. Dees YSDOE
assume in the simulstichs that potential evapotranspiration would
remain the 'same as at present, even though the climate became
wetter? If sq, what is the specific rationale for this
assumptiont I not, how would am appropriate reduction in
petential evapotranspiration affect results of test cases 2, I,

~and 6 {Table M.7)?

M-16

Would the combined effects .of increasing precipitation to 32 cm/yr
{question ¥.10), decreasing cheat-grass transpiration to 70 days
{question M.13), and roducing potential evapotranspiration
appropriately for a wetter climate {question H.15) result in
zsig:r;ificagt drainage through the moisture barrier in test cases

. 3, or 61

In-the last paragraph on page M.22, a clay layer system is
propesed ip  addition to the wock sublayer as a redundant
protective layer-to minimize drainage under éven extremely wet
conditions, - The :clay can be -expecied to absorb water readily
from the fine-soll layer if they are- in contact, and it wil)
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release water te evapotranspiration much more slowly. If the
clay tayer is below the riprap zone, it will eventuaily become
saturated and transmit water under any sustained drainage from the
overtying layer. :

a) It the clay iayer contemplated above or below the riprap
zone?

b) ‘What documentation exists to show the clay Yayer couid be
effective in reducing drainage over the lTong term?

At the top of ‘page M,24, the DEIS states, “A proper cover design
is possible using on-site wateriais...” Assuming a cover design
as outlined.in section M.2, have the specific on-site sources of
fine seil, graved, and riprap been identified, guantified, and
tested Por aniformity and quality? What specific infermation is
available to support the assertion of on-site availabiiity?

-Section M.5.4 discusses Cover Disturbance Considerations. As
addressed in guestion M.6 of this section, construction-induced
vibrations and earthquake shaking wowld. appear to be sarious
engineering considerations for stability of the soid-riprap filter
zoneg,

a) What is the basis of USDOE’s statement in paragraph two
regarding vibrations and earthguakes shaking that *mechanisms
like this ... seem highly unlikely"? :

B)  Has WUSDDE conduciad deta’led characterization of octurrences
of natural layers of clean rock and gravel persisting below
fine so0il layers without disruption {page M.24}? If so, can
this be documenied in relation to thicknesses, textures, and

. densities of the proposed barrier Yayers?

Bander -(1982), citad on page M.24 of the DEIS, ‘indicates wind
erosion from tzilings piles in Colorade removed on the order of
oné inch per year. Does specific evidence extst to suppori a
lesser rate of erosion for elevated, loose, unvegetated and
unavmored fine-soils of the iype proposed for the protective
barrier? - .

Surface armering ¢f gravel or rock is proposed on DEIS pages
M.24-M.25 to prevent saf) erosion on the protective barrier
surfage. Abundant evidence (e.g., Unger, 1971, cited in Appendix
M bibliography} indicates that a surface grave] layer {(alse known
&5 a “stone milch") substantizlly retards soi) evaporation.
Assyming continuous plant cover cannot be assured, how can
effective erasion protection be achieved without degrading the

_ barrier’s moisture retardatien function?

>

Howhere in DEIS section 5.4 on cover disturbance considerattons is
biointrusion menticred. As addressed in question 9 of this
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section, .penetration of the 1.5-meter fine-soil zone by roots and
burrows, especially in combimation with eresion or
subsidence-induced runoff catchment basins, threatens serious
degradation of the moisture barrier performance. Why was this
potential probiem not addressed in section 5.47

M-23 The rip-rap layer 15 praposed to be "locsely consolidated™
(page M.13), and the minimum porostty of the fine seil layer is
apparently about 43 percent (Figure HM.2, page M.53). What data
exfst 10 ensure that settlement of the barrier surface will not
octur, gtven these relatively low canstructed densities?

APPENDIX B RADIOLOGICALLY RELAYED HEALTH EFFECTS

Geperal Comments

The human health effects ihat result frem different radiological deses
to the various organs of the body are discussed in this appenadix. While the
immediate {acute) effects of large doses are Fairly well understoad, the
problem is much more difficult for very small doses which are the same order
of magnitude as the background, since eniy 4 smail partion of the population
exposed shows any effects and those effects may be be deleyed for decades or
appear in the next generation. -

b or tai

R specific page reference is required for the quote on pages N.2 and
N.3. . . . :

The summary of the-tygés af genetic disorders on page N.8 is misleading
and has. very different implications (especinally for the general.reader} than
the descriptions in the source references.

Table N.4 deserves more discussion, especially the fact that the total
Tine does not appear to reflect the values above it in the tzble.

esti

Kone.

AFPENDIX 0  STAYUS OF HYDROLOGIC. AND REOCHEMICAL MODELS USED TO SIMULATE
- CONTAMINANT MIGRATION FROM HANFORD DEFENSE WASTES

General Comments

This Appendix summarizes and discusses the conceptyal and numerical
models used to estimate potential movement of toxic contaminamts away from
waste facilities that are proposed to be disposed or stabilized in place.
The path of potential transport of ¢ontaminants is envisioned to occur
partly above the water.table in unsaturated [vadose zone) sofis and partly
in the waderlying water-tzble {unconfined) aguifer. Yhe physical ind
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chemical framework for transport in these systems is described, to the
extent it can be characterized within present knowledge. .

Conceptual models are presented for a} hydrautic flow within the
saturated and unsaturated zome, b) release of contamipants to the saturated
groundwater system, and ¢) retazrdation of contaminants within the
groundwater systems, Computer simulation is not attempted for the
unsefurated system, but formulation and calibration ef @ numerical hydravlic
mode]l of the saturated fow system is described.

Most important with respect to the resuits of transport medéling
reported elsewhere in the DEIS, twe recharge scenarios, for "drier™ and
wetter' c¢limates are proposeds .along with 2 Vimited rationsle for their
development. )

Errors or_tncertai

As is pointed out repeatedly in the DEIS, characterization of X
unsaturated soil hydraulic properties and of chamical retardation factors is
inadeguate at present to permit credible numerical simulation. Aithough
this position is taken consistently throughout wmost of Appendix 0, it
appeers -to be contradicted with respect-to chemical retardation by a
statement in the introductory section that there is relatively good
understanding of -contaminant behavior in the saturated zone from previous
site monitoring.

icance_of Preyipus Monitoring Experience. The- tast paragraph of
the introduction to Appendix 0 (page 0.2) includes the statement, "Qver
forty years' experience in monitoring this unconfined aguifer with hundreds
of wells has resulted in a relatively gnod ©nderstanding of -the behavior of
various contamirants in this zone. Such datz have been used to calibrate
numerical codes used to. gimulate groundwater movement in the unconfined
aguifer". This stateément is directly contradicted on paoe 0.28 (Ffirst
paragraph). whare the DEIS states ".., calibration and hence vaiidztiom of
the transpert model is limited to our confidence in the fravel time
distributions supplied by the unconfined aguifer model. tongitudinal
dispersion models appiied to the ... unconfined aguifer ... have not been
calibrated.* .

Groundwater Recharae Rates. Probably-the most significant aspect of
the conteptual madel in terms of i1s conservatism or non-conservatism with
retpect to contaminani travel times is the aroundwater recharge scenario.
This aspect of the mode! is given relatively little atientian in Appendix O
or elsewhare in the DEJS. The lysimeter studies conducted to date at
Hanford wsed artificially reconstituted soils. 1t is net ¢lear whether any
experiments have-been conducted at Hanford that would indicate lack of
long-term cdeep drainage and associated recharge under natural conditions,

As discussed in Section 0.3.2, (page 0.12), the DEIS assumes 0.5 and
5.0 em/yr average recharge rates tmder drier and wetter cendifions,
respectively. These figures are the basis of many calculations. in this ard
other parts.of the DEIS. . We feel that the DEIS estimaies of racharge are
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non-conservative in both the drier and weiter elimate scenarios, as
discussed below.

Because of sof) variability and the difficulty of measuring moisture
flux in undisturbed conditions, great uncertainty exists in projecting
recharge rates from the areally restricted and generally zrtificial
(1ysimeters with reconstituted soils) studies conducted to date. The DEIS
{Vol. 2, pege xxviti) indicates that existing quantitative predictions of
weter recharge rates are good only fo within 2 or 3 em/year. As noted in
volume 1 of the DEIS {top of page 4,20), the value of recharge under
existing, relatively dry climatic conditions is expected to be resolved
through more sophisticated investigation between 0.5-and & cm/yr. . The same
range is tentatively propased by Gee and Heller (1985, page 11 - veference
cited in DEIS appendix M) based or methodniogy being developed’ in current
research.  Kukla {1578), cited in Appendix M, indicites that present
conditions represent the dry extreme of potential climatic variation,
Therefore, 1t 1= non-tonservative for USDCE to select the Tow end of this
0.5 to 5.0 cm/yr range in the DEIS as representative of dry climate
conditions. . .

No zctual data exist on recharge under a wetter climate; however,
simulation of wet-climate recharge through a coarse soil was described 1n
appendix M. Test cases 2 and 7 {Table M.7, page M.20) indicated about 15 to
20 cm infiltration, depending on plant cover, after two years with 30 em
annval precipitation. Yhe DEIS also states (page M.9, first paragraph),
"The majerity of soils and sedinents 4n the vadose zone at Hanford consist
of coarse-textured matertals which tend to drain readily.” . In view of this
simutation, and the fart that recharge under present dry conditions could be
as much 8s 5 em/yr, the assumption of & cm/yr average recharge appears
non-conservative for the wetter-climate scepario. . .

undwater Tr. nta The DEIS (p2ge 0.1} expresses
an_intent to incorporate conservatism throughout its mude?hg anatysis,
Allowing for the geheral uncertainty in seil and transport characteristics,
assumptions appear to be. non-conservative in two main areas of the
conceptual model of the basic tramsport framework. First, the assumption
that hydrautic conductivities can be vertically averaged 1is non-conservative
with respect to contaminant ‘trave! times tn the unconfined aguifer. Second,
and potentially more significant, assumptions ragarding contaminant
retardation, which the authors of the DEIS state (page 0.15} “...cannot be
stated as necessarily conservative,™ are tr fact made nop-conservatively
{see review of Appendix P).

Section 0.4.2 discusses assumptions made for numerical analysis of flow
in the unconfined aquifer. While the assumptions Tisted on page 0.26
represant great simplificatips of actwal physical conditions, one in
particular appears significantly non-conservative. Vertical sveraging of
hydraulic conductivities could result in horizoatal travel times that are
too long by an ordar of magnitude or more, if targe vartations in hydraulic
conductivity are present. This averaging in effect ignores aquifer-scale
Tongitudinal dispersion, as is indicated at the bottom of page 0.26. ‘A
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conservative approach for travel time calculation would use the Jargest
values of hydrauli¢ conductivity cheerved. The effect of this assumption is
not large in the final anailysis, however.

Humericat Model-Unconfined Aquifer. There s uncertainty as to what
type of TRANSS modal wes used in the transport wodelimg. Section 0.4.3.2
states that a stochastic formulation was used which according to .

Section 0.£.3.3 and its references (Simmons, 1981, 1982} eliminates the
dispersion term by setting the dispersion ceefficient to zere and in {ts
place, uses a random function for veloacity to simulate disparsion. However,
Sectien 0.4.3.5 states that the transport was determined using the
convective-dispersive equation with & local-scale disperston coefficient.
These statements are contradictory.

Because hydraulic flow velocities in the saturaied rone arg so high,
they are relatively unimportant in the overall analysis of contaminant
travel time. We are therefore mot overly concerned with the process used in
calibrating the numerica) model of the unconfimed aquifer.

Unsaturated Flow Model. Transport in.the vadose zone can be very slow
5o that. assumptions made for caleuiations of unsaturated travel time
(presented elsewhers 1n the DEIS} are important. Section 0.4.1) describes
the unit hydraulit gradient mode) used for hand czlculating vertical :
groundwater travel times in the vadose zone, use of this mode} requires
estimating or determining three soil parameters: the saturated moisture
content, saturated hydraulic conductivity, and "b* value, the Jatter
depending 1n turn on the precise relationship between soil moisture content
and capiliary water potential. These soil parameters would appear from
references ¢ited in the DEIS not to have been characterized with much
precision, especially eonsidering hysteresis and spatial variation among
natural seils. at Hanford. . :

Under the assumptions used in this model, travel velocity could have
heen obtained by -simply dividing the assumed inftitration rate by the .
estimate average moisture content. Tt is not clear whether this 1s, in
effect, what has been done later in the DEIS to obtaim travel times in the
vadose zone, as is suggested by the moisture content assumption at the
bottem of page P.6. -

The diffusion contralled transport in the umsatuveted zone hencath the
protective barrier is discussed in Section 0.4.1.3. An assumption is made
that there will be 2 1inear concentration profile throughout the diffusion
zone. Diffusien controlled profites will be concave and pot limear in this
regien, It 1s uncertain whether this assumption is wltimately conservative.
The approach to modeltng diffusion 1r this section js questioned since there
are analytical solutiens to.the one-dimensional diffusien eguation which
include source decay and contaminant decay which would be more apprapriate.
Finally, the diffusicn coefficients used {Appendix P} are in some cases not
conservative (see Appendix P review).
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Has any waste site monitoring experience {Appendix ¥) been used
a} to calibrate contaminant movement in the saturated zome, or
b} to guantify contaminant transport parameters in.the vadose
zone?

Given the preliminary judgements that recharge rates at Hanford
under existing dry conditiens are botween ¢.5 and 5 cm/yr, how can
the DEIS selection of 6.5 cm/yr--the Yow of this range--be

‘construed as conservetive for the drief ciimate scemario?

In view of results of simulations presented in Appendix M, how can
5 cm/yr be construed as a conservative estimate of anhual recharge
at Hanford ender a werter ciimate?

Section 0.4.1]1 describes the unit hydraulic gradient model used
for hand catculating vertical groundwater travel times, in the
vadose zone. Use of this model reguires estimating or determining

- three soi) pzrameters:. the saturated moisture content, saturated

hydraulic conductivity, and "b" value, the latter depending in

.turn on the precise relatiornship between soii moisture content and

czpitlary water patentfal,

a) How were each of the required soll parameters c¢haracterized

under spatially and temporally varying conditions?

b) His an adeguats r.'a.nge of 5611 conditiens been investigat‘ed.tu .

- be able %0 confidently ascertain what-a-"conservative® sofl
motsture charazcterization is? .

“".g) - Were travel times ih the vadese zome computed.by assuming a

- 0+8

0-7

0-8

0.9

range of soil} moisture centents? If mot, which specific soi}
moistere characteristic data were used to obtain Ks and b
vatues? ’ . . C

What specific rénge of hydrau?ic.conduct'i'vitMs was cohsidered in
the vertical averaging of hydriulic conductivity? )

How -were depth zomes weighted, and what range of average values
was used in thé analysis? ) T

How will using more conservative retardit!qn factors-and diffusion
coefficients affact travel times, first arrival, amnd peak
concentrations for the various release scemarios?

What was-the actus] TRANSS model used 4n the transport modeling?

How would a move realistic-model of transport in the diffusion
contralled rone affect travel times and. corcentratiens? - -
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APPENDIX P RELEASE MODELS AND RADICHICLIDE INVENTORIES FOR SUBSURFACE
SOURC _

Gengral Comments

This appendix concerns the rate at which radionuclides are released
from the wasie and pecome available for transport to the aquifer, The rate
of release predicted deperds upon the form af the waste as well as the
manner in which it is stored. The rate of release precdicted also is -
zffected by physica) and chemical constants and assumptions made as to the
appropriate mechanisms., Once relezsed from their eriginal Yocation, the
radionuclides are transported to the aguifer by recharge water moving
downward. The three models utilized in Appendix O are:

1. agsorption-controliled release,
2.~ sclubility-contrelled release, and
3, - ‘dissolution-controlled release.

In addftion, diffusion-centrolled release is modeled to account for the
horizontal movement of radienuclides under a protective barrier, This is
followed by a discussion of the release model(s} that art applied to each
waste form: . Numerous tables summarize the results of the release
calculations and the data upon which-they are based.

Our analysis of this Appendix soggests that radionuclides may travel
faster than shown in this Appendix. : . .

Errors or Uncertainties

.The discussion in Section P.1.4 6F Appendix P, on diffusion-controlled
release-beneath a protective bavrier, depends upan the Zssumption that the
barrier will bé 100 percent suceessful in eliminating infiltration. In the
first paragraph of:Section P.1.4 1t is stated that the analysts is
predicated ‘'on “our professidnal judgment®.that the barrier will.eliminate
advection es’a viahle or dominant mechanism for. the transpari of .
radionuclides and chemicals in the soils beneath the barrier.” Such a
contlusion appears unsubstantiated given the doubts abouot the efficacy of
the protective barrier that were raised in the comments provided previously
on Appendix M, ’ S

One of the principal- assumptions made an page P.6 is that the vertical
distance from the bottom of -the waste:form to the water table is a uniform
64 meters. - However, the reported vertical distance for 36 tanks (i.e,,

15 percent of the waste} 1s less than 50 meters, and $t is substantially
less under other plausible scenarios {see more detailed discussion in our
review of Appendix {4, this chapter). We understand that the transport path
from any given waste site to the water table 1s not necessarily vertical or
even linear, but the assumption of a uniform distance of B4 meters is
noi-conservative, . . o :
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The assumptions of 0.5 and 5.0 cm/yr infiltration rates is {pages P.1
and P.6) non-conservative, as discussed in our review of Appendix O (this
chapter). These assumptiens imply non-conservatively Tow soil modsture
contents, slow radionucltide release rates, and slow radionuclide transport.

The general corrosion rate (6 mil/yr) used to estimate the time of
failure of a2 steel tank liner is not ihe most severs raie as stated on page
P.12 of Appendix P. Corrosion rates may be three times this rate {reference
NBS Circular 579, 1957).

The diffusion controtled relaase scanario using uncerrected molecylar
diffusion coefficients of 1.0 cm®/day as shown in Table P.3 on page P.16 is
net conservative, For example, Cs” and HQ, bath haxe meiecular &iffusion
coefficients 50 percent greater or 1.5 cm ;day at 65°F,

On page P.18, it #5 stated that while‘leach testing of Hanford grout is
in progress, a uniform leach rate for nitrate ion has . been assumed to apply
to 211 grouted wastes at Hanford., The leach .rate way not.be the same for
different wastes. The assumed leach rate: for nitrate ion sheuld be replaced
by measured leach rates. upon completion of Hanford grout testmg, and this
should be reflected in-the final analysis and FEIS, .

On page F.19 it 15 stated that the diffusion-controlted pathway
commonly exhibits release periods in excess of the valoe dictated by the
grout release mechanism for 14,000 years, It s not tlear where the
14,000 year figure came from.

On page P.19 it is stated that the reldase of radionuciides from
contaminated sotis is 2¢sumed to he contrelled by adsovption in the cases of
carbon, strontium, cesium and neptunium. However, accerding to Table P.27,
adsorption will not control carbon. En addition, we believe neptunium is
probably controlled by solubility, not by adgsorptionm.

Or page P.24 it is stated that chosen values of the distribution
coefficient {Kd), shown ip Table P.27, are a conservative representation of
values germane to the Hanford Site given in the literature. Delegard and
Barpey 1983 ({Reference 5.7) is cited as the reference. ' No data was found in
Reference 5.7 regarding Cs-137 for Kd's under different Hanford splution
types. The Kd of 26 chosen for Ls-137 is hot the lowest value in Reference
5.7. The Towest value in Reference 5.7 is 23, The value used for Hanford
seils ir Murthy et al, 1883 (Reference 16.4} is even lower (i.e., 20).

Also, samarfum s expected to act chemically like plutcnium under oxidizing
canditwns, and therefore its Kd should be conservatively assumed to be
equal to the Kd for plutoaium in cases uhare the tabulated value of Kd for
plutonium is Jowar:

The conservative approach used by DCE +in choosing Kd values is outlined
in pages P.24 and P.26 of Volume 3. The fohouing categories oF assumptions
have been made to achieve this approach:

1.  The lower end of measured v,a'.lues of these Kds are assumed to be

taken as & conservative (worst-case) value, that is, of & range of
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potential Kd values which could be used, the worst-case (lowest
values were to be wvsed by DOE. We support this correct approach,
but not the assumptions.

2. Kd values used are from Yaboratory studies using organic
compiexing agents which are part of the High Level Waste (HLW).
These compiexing aggpts, Hind the multivalent radionuclides quite
strongly (211 but cs* ) .and thereby make them more mobile by
keeping them in solution. The conservative assumption here is
that these orgarics will break down under prolonged exposure to
radiation and release the radionucitdes.

2. The final assumptmn esed by DDE 15 that TRU wastes are assumed to
contain no complexing agents. ‘We question this assumption.

Based on the above, & number of comments artse regirding these
assumpEions:

1. The accuracy of the Kds weasured in Delegard and Barney (1983} are
in question. For example, they did not account For container wall
adsorptisn in their experimenis. - Their method of determining Kds
is by taking the differences in the activity in solution befere
and after contact with sediment {and container} without
determining the amount adsorbed om the container surfaces. This
may.lead to erroneous)y high Kd values. This would be especially
true’in their experiments which used small selution vojumes
(5 mL}. For example, Schell et al. (1979} found that, in a total
mass balance calculation for radionuclides in their adsorption
experiments {including .solution, “dments. fitters, and,sq
containers), only 68 percent af Am:atid 21 percent of Pu was
recavered. This wes after three washings with hot nitric acid of
al? glass contatners. They concluded that these nuclides were
strongly agsorbed to the contziners and were not removed by the
het acid rinses. -

The ¥ds. in Delegard and Barmey were pradicted values frem
quadratic expressions generated by a factor analysis of éifferent
solutjons. Most of the predicted values upon which DOE makes
their analysis are actszlly-quite variable due to the large errors
within the predictions, An example from page 26 of Delegard 2nd
Barney is given-belew for a 95 percent cunf\dence tpterval (+20)
error esttmaie.

Relattve Error
£495% C1)

Radionyc] ide
Sr o ’ 860%
An 320%
Np : 30%
Pu : 50% -
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The DOE analysis-does not consider those errors in determining the
lower end of the predicted values. The significance of this is
that they may-be underestimating the peak arrival times,
concentrattons and flux rates in their transport assessment.
Another comment regarding the Delegard and Barney data is in
regard to Table 2. The values for the Kds and the CEC do not
correspond to what is given in their reference to this Table
{Routson et al, 1981). For example, Routson et al. has values of
Kd for the referenced solution matrix of ¢.09 for Sr and 27 for Cs
for sediment type S and P, respectively. Delegerd and Barney list
values of 0.32 {Sr} and 35 (Cs). The result of these differences
is that the accuracy of the data used in the study is suspect.

. Based on the above distussiun, it is gquestionable whether the

authors have takem a conservative approach in selecting the Xd
values used tn the analysis. A good zrgument coutd be made that
they. have not done so, A wore conservative Kd would yield higher
concentrations sconer and vesult in higher dose rates and
conseqguently a more serious fmpact an public health and safety.

The second conservative assumption 4s that the organic complexing
agents will break down under proionged radiation and not maintain
their complexing ability. A recent Battelle repert (Martin,
1985), which was not cited tn the EES, shows that by 1980

. (Delegard, 1960} 1t was kKnown that cne of the main complexing °

agents HEDTA (N-hydroxy ethyl ethylenediaminetriacetic acid) does
urderso oxidative decomposition in simulated double shell. tanks
[DST) mixtures to 2 chemically similar ¢ompléxant,

‘ethylene-diaminetriacetic acid. This compound was afss found to

be the principie camplexant degradation product in a LLW burial
site at Maxey Flats, Kentucky

Therefore, there is fip evidence at this time which would indicate

‘@ toss of complexing ability of wesie solutions over time. The

E15 tonservative assumptwn regarding breakdown of arganic
complexing agents is.unfoynded and shpuld not be considered as a
conservative assumption zt this time,

The- £inai assumption concerns TRU wastes which, according to the

EIS, are assumed te contain no complexing agents. From the
" description’ of the past{ wasie handling practices in Volume 1, it

would appear contrary to the DEIS, that all wasies are complexed.
Page.3.4 5 the DEE;,descmbes LL¥ solutions bedhy generated by
Femoving T Sr and €5 from tank supernar.ant and disposing of the
supernatant as LiW. Page 3.9 classifies “a TRU contaminated soil
site as a site to which liguids {usua'l]_v agueaus solutions
classified as LEW) had been reieased.® Since these solutions came
from the tanks, they will be a complexed solution accarding to
Schuttz [1980). THis is aiso confirmed in the preceding
discussion section in which complexant-degradation praducts were
present at the Maxey Flats LLW burial site, -
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To assume that TRU wastes are uncompiexed is mot accurate, and

would not be a comservative assumption in any case. [f this

assumption is dtsregarded the result to the analysis would be

that many of the scemaric resuits in Appendix { Hh'lch shml small
impae: nizminate

References Used:

Martin, E.C. 1085, Complexant stabiltity fnvestigation. Task 2 -
Organic complexants. Pacific Northwest taboratory, Battelle
Memorial Institute,

Schell,W.E., T.H..Sibley, A.L. Sanchez, J.R. Ciayten, Jr., A.E.
Nevissi, and E.A. Wurtz. 1982, Distribution coefficients for
radionuclides in aquatic environments, fimal summary repori.
HUREG/CR-1869, U.5. Huclear Regu'iatory mmission, Washington,
p.C., 2F pp... -

On pages P.24 and P.26 1t 1s stated that TRU wastes in double-shell
tanks are assumed to he equivalent te dilute, noncomplexed HLW. centained in
double-shell tanks at Hanford. - However, Shulz 1980 {(Reference 22.14)
indicated that Tank 101-SY {2 double-shell tank) his an organic carbon
cancentration of 1.18M which is equivalent to 0.12M ECTAHHEDTA. - This i% a
compiexed solution according fo Delesard and Barney 1983 (Reference 5.7},
which uses 2. valpe of 0.15M HEDTA+EDIA to indicate a compiéxed sofutfon. In
addition, the reported concentrations of Na+ and KaR1D? and NalH woufd
indicate a concentrated sglution. Therefore, the Kd‘s should be much.lower.

Questiong

P-1 Given the non-censervative. approach in choosing moleckiar
diffusion coefficients and Xds, how will chicosing more .
conservative. vilues affect the release and transport scenarios?

P-2 MWhat effec% Hﬂl.ﬂd t_he usé of the relativé errors of the _Kd values
{statistical urgertainty) shown in your réference (Delegard and 3 5 2 37
Barney} have on the r‘esu1ts of, ypur release and transpurt
modeTing? . :

P-3 Please correct the ¥d values taken from the Routson &% al.
reference which were 1ncurrect'ly qucted.

P-4 What effect would vartatwns 'ln r-eHahﬂit_y of the anahﬂ:ical
techniques used in determining the Kd values bave on your..
cnn:'lusiuns? . o

P-5 What was the basis for your assumption that. complexing selutions

would lose complexing ability and would break down .and relezse
bound radionuclides?
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P-5 Why was it zssumed that TRU wastes are uncomplexed solutions? The
references suggest that they are complexed solutions.

F-7 Why is Sm assumed to behave chemicaily sikilar to Am?

APPENDIX ¢ APPLICATION OF GEOHYDROLOGIE MODELS YO POSTULATED RELEASE
SCENARIOS FOR THE HANFORD SITE

General Comments

Appendix Q presents a series of groundwater coptaminant pathway .
analyses for the four altternative disposal methpds., Analytical results ar
presented for two climatic scenaries, a drier climate represented by
0.5 cm/yr average annual recharge, and a wetter climate represented by
5.0 em/yr recharge. - For the wetter climate case, consequences of two
berrier-failurd scenartes are also analyzed. s

Groundwater travel times in the vadose zone were computed manually,
using a fixed vadose-zone thickness of 64 maters. Travel times for the
saturated zone were anaiyzed using a mumerical simulation. The boundary
canditions, solute transport assumptions, and putput of this némerical model
are described generally. . N

Quantitative overall radianuclide travel times, from disposal in the
200-Areas to peak arrival in the accessible environment, and peak nuglide
concentrations/fluxes are tabulated for each disposa)l altermative. Two
points of contaminant release to the sccessible environment were considered,
the Celumbiz River, and & hypothetical domestic well 5 km downgradient of
the 200 disposal arezs, ’ '

Separate subsectiens sumnarize radionuciide transport from the
300 disposal areas and describe water table changes resuiting from potential
irrigation scenarios. - .

rro inti

Because the radionuclide travel time analyses incorporate assumptions
described earlier in the DEYS, mest of the ervors and uncertainties
discussad for appendices M, 0, and P are compounded in the quantitstive
transport assessments tabulated in Appendix Q. The net effact is that these
resulis are non-censervative. In addition to this compounding of earlfer
problems, several new errors or uicertainties are manifest in Appendix Q.

The most significant of these errors or uncertainties inciudes the
development of the off-site irrigation scemarios, and the apparent omtssion

- of these scenarios in amy of the guantitative amaiyses of radtonuclide

transport, long-term performance assessment, or proBiability and cohsequence
analysis. DEIS section 0.8 {page 0.31}) states "After site closure or loss
of institutional contro}, the possibility of irrigation on Hanford iand
becomes real." -Areds likely tp be farted are ¢iscussed on page (.31 and
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shown on a map of the Hanford area (Figure Q.5, page 0.32). Twe irrigation
scenarios are developed in Section Q.8. The two jrrigation scenarios
assume, First, a very low (10 percent} deep percolation rate with one
irrigated acreage and, second, 2 higher percolatton rate {20 percent) with
what appears te be a Vesser irrigated area. The degree of conservatism of
these scenarips cannot be assessed from information presented in the DEIS;
however; Table Q.17 (page 0.36) indicales either scenario can substantially
reguce the thickness of the vadose zone in the 200-areas, which would lead
te proportionate or greater reduction in times reguired for contaminants to
reach the accessible enviranment, ’

BEIS seciion (.3 summarizes some of the input data assumptions and
results of vadese zone modeling. The table at the bottem of page 0.3
indicates a vadose zone thickness of 64 meters was wsed to calculate -
unsaturated travel times for all recharge scenarins. This. assumption
contradicts informatiof presented elsewhere in Appendix Q. ‘Specifically:

a} Data from figure 0.3 (page (.8} and table §.17 {page 0.36)
.~ .indicate the depth to groundwater beneath the 200-area tank
bottoms would range between about 37 and 57 meters for 5 cm/yr
average recharge.

b}  Scenarios regarding off-site irrigation after site closere or loss

. of institutional contrei, presented in section Q.8 (Table .17,
page §.36), indicate vadpse zone thicknesses beneath the ?00-area
tank bottoms as small as 15 meters. .

c}  Fer situations not involving site closure, artificial recharge of
cooting and waste waters at Hanford cannot conservatively be
assumed to cease,. In this case, vadese rome thicknesses® bemeath
the 200-araa tanks should be less than the.present 59-meter
average, to account for continued artificial recharge.

Each item (4 through ) above implies significantly thorter vadose zone
travel times than are indicated or pages (.3 and 0.9, This 15 true for the
0.1, 5.0, and 15.0 cm/yr recharpe and in cases (b) and {c) prebably the 0.5
cm/yr recharge. rates as wall. - .

Duestions
0-1 In view of a number of factors indicating much smaller possible
. vadose-zetme thicknesses, why is.64 meteks .used in a1l calculations 3 5 2 30
L - *

of unsaturated zene travel times For the 200 dispasal -areas?

-2 - DEIS section 0.4 on aquifer mbdeling discusses the simvlated
steady~-state configuration of the water table corresponding to the
- 8.5 and 5 cm/yr Infiltration (recharge) scemarios. The modeling
impiies that with 0.5 cmf/yr recharge, the water table drops to
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near its natural (pre-1945) condition, while 5 cm/yr recharge
causes the water table to rise above its present level.

a} To what extent did these simulstions use actuai measured
aquifer properties?

b} The simulaticr of 1983 water table {figure 0.3, page 0.7}
differs from the water table observed in fall, 1987, as
depicted on figure 4.8 {page 4.1B8). Yo what extent were
attempts made to calibrate stmulations of the 0.5 and 5 cm/yr
recharge scenzrios against pre-1945 and later water level
data?

DELIS section (.7 (page 0.30) computes vadase zore travel times in
the 300-area TRU burial grounds at 14 and %14 years, respectively,
Accerding to the umit hydrautic
gradient model {Appendix O}, these values imply average spil
meisture contents of 8.75 percent and 7.125 percent, respectively,
for 5.0 and 0.5 cm/yr rechirge, versus 6.4 percent and 7.8 percent
assumed ‘on page P.6 for the 200-areas. A finer-textured soil is
implied in the 30Y%-areas. Is this stpported by actua'! soil
moistere characterization?

What ‘is‘USDCE’s estimate of the probabﬂity of accurrence nf the
sff-site irngatinn scenariu discussed in Section n az

The t.wo oFf-site irrigation scenarios deve'loped in Section Q.8
describe off-site land areas that ave or may be irrigated tm the
future. Db historic soil surveys indicate significant
agricultural potentiszl of any other areas tributary to or
overlying the unconfined aguifer modeled in the DEIS?

Irrigation iosses to the groundwater. table of 10 percent and 20
percent are used i DEIS section 0.8, analyzing water-table
effects of future irrigation. These figures appear
non-conservative in relation to average deep percotation rates.
Probzbly only trickle:systems or intensively managed sprinkler
systems couid:attain these rates 4n the relatively sandy soils of
the Hanford region. Would the capital and operaticnal costs for

.suth gystems, compared to the incremental costs of pumping

additional water from the basalt aquifer and/or Columbiz River,
Justify such lew deep percotation rates?

What specificaily is the gquantitative effect of the irrigation
scénarios presented in Section Q.8 on contaminant travel times
from the 296-areas? .

Deep percolation lesses of 20 percent {or greater) in combipation .

with irrigation of a)1 potentially irrigzble land would a2ppear te
represent a reasonzble but more conservative irrigation scenzric
than those presented in Section (Q.B. What is the maximum water
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table rise and minimum and average vadose zone thicknesses beneath
the 200-area tank bottoms that would result fram this more
conservative scenario?

0-% Rave the reduced contaminant travel times due to water-tabie rises
associated with off-site irrigation been incorporated in the
overall anaiyses of, &) leng-term performance of waste disposal
systems, or b) prebability and consequence of radionuclide release
and transpert efier disposal? .If not, why?

APPENDIX R ASSESSMENT OF LONG-TERM PERFORMANCE OF WASTE DISPOSAL SYSTEMS

General Comments

Appendix R presents an extensive series of tables assessing long-term
performance of each of the four disposal alternatives, ir terms of maximum
radiation doses. Three main. sources of radiation expasure are considered:
a drinking-water wel1"5 km downgradient of the dispesal area; & well used
for irrigation and stock watering in addition to drinking water; and the
Columbia River. Concentrations of radionuclides are tabuliated for the well
sources using the wet climate scenario (0.5 and 5 cm/yr average recharge),
znd for the Columbia River using both wetter and drier {0.5 em/yr average
recharge) climate scenarios.. Barrier failure scenarios -are considered for
the wet-climate cases, ’ .

in add1tiuﬁ to the above combinations of scenarios, the pntentu]
impacts. of a number of other disruptive events-are considered in varying
detail.

Ervors or Un i

Appendix. R-combines results. from neariy all the pre:eding appendices.
Non-corservatism pointed aut in:this review in:those appendices is,
therefore, compounded in Appendix R, . An example of this is the migration
analysis presented in DEIS Secticn R.1.3 {page R.4} in which:groundwater
travel times are. reporied based on assumptions which we judged ir our review
of Appendéx 0 (th1s chapter) to be nnn—cnnser\rative.

Effg;;; of Cgmpounded Nnn«;un;gr!atism For. Apperdix R as-a whole, the
compounding of non-conservative assumptions and results from elsewhere in
the BEIS has tha end result of makinc the computed waximum. radiation doses
(tabulated in Tables R.2 through R.61 and others) unconservatively low for
a1} disposal atternatives., It also makes the results of the evaluation of
maximum radiation doses appear more: similar for the geclogic,. in-place
stabilization, and reference alternatives ‘than is reasonable, given the
current state of knowledge. We believe the consequences of the in-place
stabilization and reference atternatives differ from tansequences af the
geclogic dzspnsa‘i alternztive by 2 gredter degree thzn is indicated in the
DEIS:
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Jable R.47 {page R.62), comparing effects of the various disposal
aliernatives on the folumbia River, does not specify whether barrier failure
scenarios have been intorparated. If thase scenarios were not incorporated,
then the apparent similarity beiween conseguences of geologic disposal and
consequences of the irplace stabilization and reference alternatives is
further exaggerated.

0ffsite Jrrigation. A potentially major impact on contaminant
migration into the accessible envirenment could result from aff-site
irrigation. This impact would stem from reductions in vadose zone
thickness, with associated substantial reducticns 1n contaminant travel
times. White DEIS Section-R,1.2 {page R.4) indicates that off-site
irrigation was addressed in.Appendix Q, the significant results of the
off-site irrigation scenaries have apparently not been guantitatively
incorporated in any of the anzlysés of long-term performance of waste
disposa) systems (Appendix R) or of probability and consequence ana‘ly51s of

radionuclide release and transport {Appendix. §).

ign. Effects of wind evosian are discussed- in DEIS

' .Section R,8 {pages R.92-93}. The DEI5 postulates wind erosion rate of

0.025 mm/year for the Hanford site. [In.contrast, Bander (1982), ctied in
Appendix M, -indicetes-up to 1 inch {25.4-am) per year wind erosion from
tafiings piles, Presumably those materials were similar in texture to the
upper fine-sgil zone proposed in Appendix M for-thg protective barrier. The
DEIS assumption of 0.025 wm/yr.is non-conservative with respect to wind
erpsion of the proposed protective barrier, given the much greater rates
observed elsewhere and considering the barrier‘s fipe surficial soil -
texture, elevated position in the landscape, and Yimitations on any type of
ermoring system to limit erosion.(see our discussion -of Appendix ¥, this
chapter}, ~Contrary to the DELS statement {page R.93) "Wind erosion 1s not
seen as a discriminator for choice among the waste disposal alternatives,®
existing information indidates that wind. erosion cunsidaratinns favor
minimum re'l1ance on prntect'lve barriers

uestions .

R-1 Mere any barrier fai'lure scenarios cunsidered tn. the cnmpur.atians
leading to the compirative assessment of healih efforts presented
in Table R.47 (page K. 81

R-2  If worst-case assumptions are made regarding barrier Faliure [see
our discussion of Appendix'M), groundwater recharge -{Appendix 0,
chemica) retardation (Appendix P). and the thickness of the vadose
zone {Appendiz Q}, wnat will be the effect on- computed maximum
radiation doses for the disposal and contmued storage
alternatives?

3-34

223

APPENDIX S PROBABILITY AND CONSEQUENCE ANALYSIS OF RADTONUCLIDE RELEASE
AKD TRANSPORY AFTER DISPOSAL

General Comments

This appendix summarizes the results of the preliminary analysis
required by 40 CFR 191, The calculations of probabilities and consequances
of release and transport after disposal were dore for the three disposal
alternatives and the no disposal action alternative. In the absence of
applicable data, values were assumed for several key parameters.

The methods used to make the calculations are summarized and the
a2ssumptions made are stated. The results indicate that, with the
assumptions made, the EPA standards couid be met,

Errors or Uncertainties

Appendix § utilizes results of severa'l preceding appendices, -
particularly M, G, P, and 0. Hon-conservative assumptions and results of
those append'aces. ‘discussed in other sectiens of this chapter, are
compounded in the conclusions of Appendix §. The most s1gnif1cant
non-conseryative assumptions in this regard are:

3.5.6.42

1. Cnnsequences of prntective barrier failure (see our discussion of
Appendix H) :

‘2. Récharge rates of 0.5 and 5.0 om/yr for drier and wetter climates,
respectively, affecting contaminant release rates and travel times
(see our discussion in Appendix 0), .

3. 'Distribution coefficients (Kd} and related cortaminant release
rates and retardation factors (sae our discussiun of Appendix P}.

4, F'ixed 64 m thicknesses uf vadese zona, and nssocinted contaminant
travel times (see our discussion in Appendix Q).

In calculating the release ratid consequence €,y 11 radionuciides were
used in Appendix 5. There is no indication that thﬂse 11 radionuc]ides make
a total coptribution to C, that is Jarge enough so that C, is a good
approximation to what. it ﬁould be .3f more radionuclides wére considered.
That is, do these 11 radicnuctides.comprise a11.the significant
contributtons to CA, what is the coptribution of the Targest excluded
radionuclide?

3.5.6.43

The text on page 5.24 claims that "partitiuned' release 1imits are
defined and calculated tn sectign $.1 and shown. tn Table S.2. While
section §.1 does discuss the caiculation of the vaiues iisted in Table §.2,
there ts no mention of the word "partittened”, so the reader has Tittle idea
of what is being partitisned and how this sppiies to Figure 5.10.

3.5.6.44
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Regarding the Kd vaiues assumed for the mathematical model of natural
release consequences and uncertatnty in Section S.3, 4t it ctated on page
§.17 that the value used for plutonium is very impartant. This is supported
in the description of the sensitivity analysis in Section $.6. Based on ocur
comments on Appendix P, the probability distribution function of Kd values
for plutonium should include much Jower values.

Appendix S appears to disregard the off-site irrigation scenarios,
which couid significantly accelerate contaminant releases to the accessible
environment under several disposal alternatives.

These non-conservative assumptions and omissions have the most
significant impact on estimetes of contaminant release under the in-place
dispesal, reference, and continued siorage alternatives. The net effect is
to make the adverse consequences of those aliernatives appear cioser than
they should to consequences of the gesiogic disposal alterrative.

We atso repard the probabilities asstgned to climate and barrier
failure scemarios in Section 5.2 (see Figure §.3, page §.8) .as distinctly
fnon-conservative. This further underestimates the comsequences of
alternatives other than geologic dispesal and further mintmizes the
difference in impacts between geologic disposal and the other aiternatives.

~ In the probability analysis, the drier climate scenario is given & .
90 percent probability, while the wetter c}imate is.assigned a 10 parcent
probability. This ts in direct contradictian of the conclusion in
Appendix R (page R.3) that *it seems most tikely that the most probable
change will be toward a cooler ctimate,” and "climate 5 corsidered under
three different states, with the largest expected change being toward a
cooler and webter state.® This conclusion is suppoerted by Kukla (197%),
cited in ‘Appendix M, who indicates, 1) that the present interglacial climate
is representative of the warmest and driest of faur climatic variations, and
2) that the present interglacial climate, which has persisted sver the past
11,000 to 13,000 years, has only about a 10 percent probability of continued
aceurrence, B . -

The probability anaiysis assigns a 50 percent probabkility to failure of
the pretective barrier, Within this cverall 50 percent probability, the
much less significant “functional®™ barrier faijure is assumed to be -
approximately 19 times more prabable than the much more significant (but
sti11. non-conservative tn our opinijon} *disruptive” failure. The DEIS thus
assumes the probability of *disryptive” barrier failure is only about
2-1/2 percent. In our opipton, Conservative estimation of the probability
of disruptive failure could plausibly be 50 percent or more. Horeover, as
discussed ip pur review of Appendix M (this chaoter), we believe
coenservative assessment of the consequences of “disruptive™ feailure could be
several times as great as estimated in the DEIS.. R :
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Within the present state of knowledge, it appears unlikely that EPA
standards under 40 CFR 18} could be met by either the in-place stabilization
or reference alternatives, given reasonably conservative assuymptions and
analyses of contaminant reiease to the accessible environment.

Questions

$-1 How will Tower Kd vatues affect the results of the release
corsequence models? .

$«2 What would ba the effect on the vesults of the release consequence
mode) of 90 percent prebability of a wetter climate and 10 percent
probabitity of a drier climate?.

5-3. What would be the effect on the release conseguence model of a
50 percent probability of disruptive failure?

$-& If worst-case assumptions are made regarding the severity of
barrier failure {see our discussion Appendix M), groundwater
recharge rates (Apperdix 0), chemical retardatian {Appendix P),
and vadose-zone thicknesses (Appendix Q}, in combinaticn with
probabilities postulated in questions 5.2 and S.3 above, what will
be the effect on the results of the release consequence modal?

S-5 What are the contributions to the corsequence measure, C,, of the
radionuclides excluded from consideration® A

APPENDIX U P.RE'LIHIHARY ANALYSIS OF THE FUTURE GROUNDWATER TRANSPORT

OF CHEMICALS. RELEASED

Gen Co

Apperdix U describes the refease and transport models for
nonradioactive chemicals disposal of at the Hanford site. This excludes
organic chemicals, most of which are chelattny agents. However, there i5 a
lack of information on chemicals discharged 4ato cribs and tremches at
Hanford which may-contain more hazardous compounds. These are supposedly -
being looked at in the current CERCLA program at Hanford.

Errors or Ungertam ties

The cadmium end fluoride eguilibrium conceatrations could nat be
evaluated or verified with.ihe references cited. : Conseouently, - the source
terms for these elements could not be verified.

The same probiems with the diffusion controlled transport and retease

as dascribed in Appandix C and P reviews apply hers, The moiecular
diffusion coafficiaents used are probably not ronservative.
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Questions
Hone. CHAPTER &
REFERENCE CHECK DISCUSSION
APPENDIX ¥ SITE-MONITORING £XPERIENCE
This chapter provides discussions of certat Yust
v rtain conciusions regardin
General Comments ;efsfSQCEstﬁhecke?lwh{ch reguired more room than available on Apge:ﬁng.
. : < reviding this collection of comments in paragraph form in a t
Appendix V provides a brief description af the program that has been in grap! separate
effect for monttoring the movement, distribution, and concentration of g?:g%ﬁ;sp';zyﬂ;s :h:nr';?ﬁgr_wﬂ}ghn .?““""”2;‘29'1 assemblage of key reference
radiocontaminants from waste dysposal activities in the uncon§1n:d a(]:gifer ‘ p imize the Jength of Appendix A.
on the Hanford Site for over 35 years. 1t describes a network of wells use : . .
for monitoring waste disposal sites. It also discusses characterizations APDE“S(;:C}\“51Sﬁészgzﬁsc:gé?n“;;szeg on ti;e;; own or as a backup to
(i.e., field measurements of radionuclide distributions in the sediments in Chapt re 2 and 3 g ome o e comments made here are found
surrounding the facilities) that have been conducted on selected retired 2 :

Chapter 2 asks guestipns of Volume 1 of the DEIS.

facilities imcluding certain cribs, a tremch, a French drain, a reverse Chapter 3 asks questions of the hppendices to the DEIS,

well, and a disposal pond and ditch system.

The reference numbers cited here are from a catalog

- USDOE which k b system prepared by
No discussion of future monitoring activities associated with the ich assigns numbers to each reference cited in the DEIS.
nuciear waste program is provided.

Errors or Uncertatntigs

r The author

g;regilghsu:g reference rbnayfbe go‘imd in Appendix A. The complete citation
reference may be found in the DEIS ar b: tacti

Huclear Waste Management or USDOE. Y contacting the Office of

This EIS provides ng discussion or design about a monitering program

spacific to defense wastes or related to these wastes which may go to the
repasitory.

fluestions
¥-1

¥-2

What changes or development for the monitoring program are
proposed for long-tersm monttoring at the defense waste site?

How wil1 a monitoring program for a nuciear waste repository at
Hanford be affectéd by the defense waste program?
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Page 3.13  Reference 5.18

Although the text states glass Teachabflity s Tow and thermal stébﬂity
high, the reference refers to them as "acceptable”

Page 3.15  Reference 6.20

The EIS states that leak residues are a sma)l fraction of the 5 percent
residual waste ihging'le—sheu tanksgu However, the reference cites a teak
of 40,000 Ci of Cs, 14,060 Ci of “"5r, and 4 Ci of plutonium to
underground scils. The reference is not supported. Although the spill
volume was 115,000 gallons (perhaps 2 small fraction of the residval waste
teft in tanks), the Eo]ume of cortaminaied sediments as a result of the
spilt was 850,000 Ft° {&-2¢, Vol. I, FI1.2.2.,2.).

Page A.3 - Reference 7.2

Nothing was found in the referesce dotument to support the statement in the
£1S that "coprcrete in the single-shell tanks has maintained its integrity
preventing tank collapse, during many years of service.” The reference
document does, however, state that probiems were experienced with Tiquid

“Teaking from some of the tanks beginning in l95E.

Page 8.3 Reference §.4

Conclusions of amnalysis regarding consequences of single-shell tank lezks
checked.

This reference does not directiy address requirements for concentration of
radianuclides in discharged air. A more appropriate reference wauld be DOE
Order 5480.1A Chapter XI (Reference Mo. 5.16). -~ . -

Pzge B.30  Reference 21.18

Selected nuclide. gaseous emission vajues checked against tables 1n
reference. ’ :

Poge B.31  Reference 21,18

Some values apparentiy were inaccurately canverted from Table 2-14a cof the
referance document to Yable B.2 of the DEIS, especfaliy tn the egisting tank
waste glass column. Consequently,. the average cempositien [Ci/m”) of the
final} waste forms for the geologic dispnsal alternative appear to be
underastimated by as much as a factor of 2 {e.g., Cs-137 and Tc-99). In
aggition, -although it 'is stated that the values reported in the DEIS for
Ri-106 do not include activity of shortclived daughters ik equilibrium with
the parent radienuclide, 1t ts not clearly explained why it s thought the
short-lived activity can be safeiy deieted from the values given in the
referance document or how this was done. .
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Page B.33 Reference 21,18

Setected nuclide ligutd discharge values checked apainst Reference 21.18,
Table 4-129.

Page 4 Reference 26.7

The reference dacwment doas not delingate the contents of the “typical”
grout mixture as stated in the DEIS.

Page D.4 Reference 28.3

The DELS lists physical and mechanical preperties upon which the grout’s
durability depends, The cited reference, in contrast, addressaes
environmeniat factors affecting long-term stabtlization of soil layers used
as radon suppression covers for uranium miil taflings. The stabiiization
method described is the use of rock aggregate riprap applied to the
suppression cover. HNothing was found in the cited reference about grout,
its physical and mechanical properties, or 1ts durabiiity. .

Page 0.5 Reference 6.9 .

Timing of grout techrology development/impiementation appears inconsistent.
The DEIS implies grout formwla testing ts still in thé planning stage, ..The
schadule in Figure [J[-8 of the reference document shows crout technology
development ending and.grout dispesal beginning in Fiscal Year 86.

Reference 5.1§

It is not clear that the projected annual releises from the l'n'RAP'facthy
{eiven in the DEIS in €i/yr) are below the 1imits established by DOE for
release in controlled areas {given in u Ci/ml). Assumptions on
dilution/dispersion of released radionugiides were not found in the BEIS.
Page F.12 Reference 1.8

The connection between particie velocities used ir the DEIS and the
reference document is not clear,

Page F.16 Reference 25,1

The 'wi'ung reference is cited fo-r deocumentation .qf SUBDOSA. Reference
%o. 25.2 shouvld be cited. . o . .

Page 3

Page F.i7 . Reference }4.15 :
BIOPORT/MAXI) was not mentioned among the rumerous codes reviewed in the

reference documenrt. The citation in the DEIS associates BIOPORT/MAXE] with
the reference document. . .
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Page F.19 Reference 78,1

The DEIS states that estimated down-river populations zre taken from the
projections of the reference document. But the reference document only
provides population estimates out Lo a 50-mile radius from Hanford, not
down-river,

Puge £.30  Reference 11.7

Reference to measurements of radivactive fallout was not found in the
reference document.

Page F.30 Reference 17.15

The DEIS states that the mathematical models used in the reference document
te simulate the behavior and fate of radienuciides in ehvironmenial media

are based on formulas originaliy used in the HERMES computer code. This was
not confirmed, as no mention of HERMES was found in the reference document,

Page F.3 Reference J7.17

The reference was not confirmed because only Volume 2 of the &-volume
reference document was provided for review and the citation was zpparentiy
not from Volume 2. .

Page F.33 - Refrence 18.8 _
Use of the PABLM code was not confirmed. The copy of the reference document

provided for review was incomplete, and it appears this may not be the right
reference. - : . )

Page F.35 Reference 17.1
The DE]S implies the PABLM code wes used to calculate projected radiation

coses reperted-in the reference document. No mention of PABLM was found in
the reference document.

Page F,36, 38 Bgfgm. ce 28.3

Reference document far review provided was EPR-520/5-80-002 (draft), not
EPA-520/5-80-026 as cited, : .

Page H.10  Reference 5.16

A USDOE guideline of 0.5 rem/yr to a membar of the population frem
occasional releases at federal facilities was not foind in the reference
document. The same statement fr the DEIS refers to a 1985 USDOE memorandum
by W.A, Vaughan, which &5 not 1isted separately as a reference and is not
included in the set of references provided by USBOE.

4-4
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Page H.10 Eeference 20,1

No mention of ferrocyanide precipitates was found in the reference cited.
ferrocyanide precipitates were briefly mentioned on page 5.5 of
Reference 15-10 (PNL-5356), but no reference was cited there.

Page H.11 Reference 15,10

The citation states that additional information on the conversion factors
used could be found in this reference. Some comversions were done in
Sections 8.1 and 9.2 of the reference, but there was no explanation or
discussion of the factors utilized and the only additional information

- appeared to be sume assumed densities.

Page H.19 Beference 25.6

The DEIS estimates 1 percent of the contents of a contact-handied TRU waste
package, as particles with 10 um AED, would decome atrborne tn an explosion
or pressurized release. This is not supported by the cited reference
document, which concludes that the average weight percent of powder airborne
in experimental releazses ramged from about 2 percent to 24 percent. The
basis for the extrapatation to 1 percent in the DEIS might be a larger
assumed average source particle size than that used in the reference
experiments, but this is mot evident.

Page H,2] Reference 2F.9

The dispersioh value used for a dropped shipping container {i.e., 1)(10‘5)
was not found in the reference document. - . .

Page 0.3 Reference 6.6

The reference was not confirmed because the copy of the reference document
provided was incomplete.

Page M.} Reference 5,16, 10-3 .

These references discuss barriers to Hmit-exhalstion of vadon gas, which
ara fundamentally different.in design and purpose to the
moisture-infiltration barriers discussed at length in the DEIS. Becauwse gas
cortrol is mot meptioned in the DEIS as a significant consideration for
perfarmance of the proposed protective barrier, this citatiom Appears
somewhat inappropriate and not directly spplicabie te the DEIS discussion.

A barrier of the design cited fn the reference may be ineffective.in
preventing moisture migration. . :

Page H.1.6 Reference 2,711
This reference discusses a radon and srosfon barrier of fundamentaliy

different design and purpase. than the moisture-infiltration barrier proposed
in the DEIS. The reference mentions the need for measures to prevent human
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3.5.1.41

3.5.1.99

3.5.1.99
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intrusion rather than addressing considerations for barrier design in the
substantive way implied in the citation. Yhe reference eoncludes that human
intrusion “...over a tong period of time cannot be absolutely prevented but
can be inhibited to a great degree.” The barrier referred to in the
reference is not designed to prevent water infiltration. This reference
does not appear to support the DEIS statement.

Page M.1.6  Reference 10.6

The DEIS citation states "Multilayer covers can be designed te prevent or
minimize water infiliration into the waste and at the same time limit biotic
and human intrusion.® Contrary to the citation, there is mo claim in this
reference that water infiltration into the waste can be prevented. The
reference does not discuss bintic or human faetors. Contrary to the
citation on-page M.6, the refeérence dues not report any results or desion of
field tasts. The reference “Discussion s#nd Conclusions® states "This
titerature search located very 1itile ‘information dealing specifically with
the design of cover for low-Jevel radicactive waste sites...nn criteria have
been established to deterwine cover effectiveness...ne designs that have
been proposed appear to be able to withstand subsidence caused by
diffevential settlement of waste.™ The DEIS indicates elsewhere

{page M_25), and we concur, that subsidence is an important consideration
f:rtbarr'ler integrity. This reference does net appear to support the DEIS
staiement. - o

Pege M1.6  Refergnce JZ.6°

The DEIS citation states “Wultilayer covers can be designed to prevent or
minimize water infiltration into the waste and -at the same time limit Biotic
and human. intrusion.” -Contrary to the citation; there-is no claim im this
reference that water infiltration into the waste can be prevented. The
reference does not:discuss human or biotic factors. The reference is a
laboratory and modeiing study whch is primarily concerned with tow Tevel
radigactive wastes. 7The reference states (p.B6), "It has heen sugpested
praviously that satiération of the overlying layer is regaired before .
moisture breakthrough will occur in- such Tayered systems...the simulations
in this study indicate that woisture movement through layered systems of
highly contrasting texture can occur when the meisture content of the
overlying layer is less than saturation and the pressure head at the
interface is less than zero. The significance of these rasutts must be

-evaluated in reference to observed behavier in laboratory column and field

experiments, and to 1imitations of instrument measurement of the parameters
of interest.”

Eage W.1.% Beference 27.11

The DEIS indicates that this reference suggests that "Multilayer barriers
may be effective for disposal of high-Tevel wasie at arid sites.” Winograd
qualifies this suggestion as follows {p.E462). “Such @ barrier...world

undoubtedly reguire extensive engineeving pilot studies to determine the
degree 1o which various fgne-co:rse geometries can retard or divert deep

%-6 -

percolation.” HWe agree with this statement, and we are not aware that any
such pilot. studies have been reported to date. Thus, the validity of the
concept remaing unproven. The underlying problem with this and other
citations here is that important gqualifiers are incliuded in the DEIS, e.g.,
"has suggested”, “may be effective", "can be designed” without a similar
possibility that they “may not" be effective. Yet, the DEIS concludes that
“a muttilayer system has been selected”...™it would provide long-tern
protection”. Where are the qualifiers?

Page M.],1¢  Reference 4.4

The. barrier construction discussed in the reference is different than
proposed in the DEIS. - Ropts penetrated inte rock through I meter of soil .in
a numker of test cases. Teta) root Tength was 2.4 meters. Also, in
contrast to the citation on page H.10 of the DEIS, the reference states that
the zone beneath the barrier shoiuld be kept dry (mot "zs dry as possible¥).
The: reference’ also inciudes preveniion of burrowing by animals to prevent
water channeiization, as a fourth measure, in addition to the three cited in
the DEIS. :

. The BEIS states "Layered soil effects on water éturége re described in

detail in (Hillel and ¥an Bavel, 19765 Hillel, 1977; Kiilel and Talpaz,
1977}." 1n actuality, the cited references discuss only simuiations of
these effects, and each reference makes a similar discliaimer as to the
applicability of these simulatiohs to-actual -field situations. For example,
the ¥oliowing statemeni 1% from Hillel and Van Bavel (p.B14}: "Thits model
study. of profile moisture dynamics -in relation te sotl texture and hydraulic
properties was based on a rather arbitrary and hypothetica® selectien of
s0iis and weather patterns.. Hence we make mo claim that ocur reported
resulis are realistic in the semse that they can serve divecily to describe
any particular field situation. Our present model, furthermore, omits
potentially important phenomena such as spacial hetercaeneity, surface
crusting or muiching, 5031 meisture hysteresis, energy retations {van Bavel
and Hillal, 1275}, -as weil a5 the ofien dominant upiake of water by plant
ropts (Hiilel et al., 1976)." These gualifications are for the most part
Jgnored entirely in-the DEIS, but are critically important to the actual
functioning of the protective barrier. : -

Reference ]5.4

The ref'ere'nce cited was published in 1971. Contrary to the citation, this
reference dees not discuss gravei layers. i

Page #.6 Reference 15.5

The BEIS veports results of laboratory-type experiments for the most part,
including lysimeters with reconstituted soils. This referencs reports some
differences between 12b and field observations. It considers D.0! to G.1 em
of drainage "negligibie”, which is not the case for purposes of the DEJS.

Page 1.6
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Page M.0  Reference 3.6

Contrary to the citation, this reference does not contain explicit soil
moisture. Only one exanple chart of soll moisture is presented, with no
reference te seid iype or lccatiom. .

Page M.9 = Reference 3.7

The citation mentions specific soll moisture ranges for vadose zone
sediments, based on "past work at Hanford.* However, this reference doas
rot, report. measurements -im undisturbed soils.” Some psychrometers were
reportedly instalied outside lysimeters, but these resulis were not
reported. (Soils placed and monitored inside lysimeters were thoroughly
mixed, obliterating natural stratification and structure. No soil
descriptions are inciuded. - Authors veported percolakion #h lysimeter to

© meter depth, with a “residua)- envelope of ’perched” water at a depth of #
to 6 meters beiow the surface.” This result suggests a potential for .
greater buildup of moisture than reported in the DEIS.)

Contrary to the citatioh, no soil moistures were veported -in this reference:
The abstraci states “A wore refined analysis...is required to give a
definige answer as to the direction of fiow...if flow existed at this
locatibn, it was less than-1 cmfyr.” - This 11lustrates the difficutty and
lack of precision that-has- characterized investigations of soil moisture
mavemant at Hanford. X :

Paae W.9 ©  Regference 8.]8

There’ appears to be confusion in-this reference between weight percent and
voluma’pércent moisture (contrasting statements ‘on page:9. of the reference
with pages v and 35 of the reference), . Thé moisture figures veported in the
reference differ from those stated in the DEIS. On page v of the reference,
it is stated "...the seils are extremely heterogeneous; hence soil watep
content is not a predictable parameter,™® Wide ranges in deep drainage are
suggested at various sites. For example; pape 11 suggests ranges of 0.5 to
5 cm/yry pajie 14 suggests ranges of 0.3 to-1 cm/yr; page )7 sugdgests ranges
of 0.03 to & cm/yr. These indicate both the Yack of precision obtained to
date in 5011 moisture movement characterizations at Hanford and the
potential for perching and soil moisture buildup in excess of the ranges
reported in the DEIS. L.

Page M.9 - Refevence 11.1.

Contrary to the citation, no mpisture measuréments were reported in natural
(undisturbed) séils, Mo texturat descriptions of reconstituted soiis are
given, (A record rain is vreperted to have produced a wetting front in a
1ysimeter that was moving downward past 577" at time the of the report.
This ‘'suggests a potential for perching and Tocal soil moisture buildups in
excess of the ranges cited in the DEIS.}

Page M9 Reference 11.15

The reference reports s0§] moisture of 5 porcent to 9 percent by volume fn
san:/lnamy saad, versus DEIS siatement of 2 i0 5 percent by weight for
Sanas.

Page M.9 Reference 12.8

Contrary to the citation, no soi) moistures were reported for natura)
{undistorbed) soils., {Net downward flux of Tiguid phase moisturs was
reported in lysimeters, suggesting 2 potent$al for perching and soil
motsture buildup in excess of the ranges reported in the DEIS.)

Page M,Q Reference 2.9

Contrary to the citation, no soil meistimres were veported outside caissons.
{Deap drainage was reported in czissons, sungesting a potential for perching
and sail moistere butldup in’excess of the ranges reparted in the DEIS.)

Page M9 Refervence 12,10

Contrary to the citation, no soi) moisturas were reported outside caissons.
{Deep drainege was reported in caissoms. This suggests a potential for
perching and sof? moisture buiidup in excess of the ranges specified in the
DEIS.} The unsaturated flow model “UNSATED® was criticized im the reference
(p.44}). This is the same mode) used in'the DEIS (séction M.5)).

Pae .9 Refarence 20,15 .
fontrary to the citation, this reference does nat explicitly present seil

moisture contents. Figure 10 indicates 9 percent moisture For gravelly
sand, versus 2-b weight percent mentioned in the DEIS. .

Page M,)8 Beference 37,19

This reference describes general academic¢ theory. There is no explfcit
treaiment of Hanford data, as cowld be inferred from the citation.

Page H.18 - Befersnce 13.9 C .
This reference does not address the metbodotogy described in the citatiom

(!].Ising the 100-year maxtmum) for assessing précipitation under a wetter
tlimate,

Pace W18  Befevence }5.4

The paper cited was actuzlty published in 1971. Cnni_rary to'the citation,
no characteristic curve is presented. . U
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3.5.1.50

3.5.1.49

3.5.1.49

3.5.1.49
3.5.1.51

3.5.1.52

3.5.1.53

3,5.1.43
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3.5.1.52
3.5.1.54
3.5.1.55

3.5.1.55

4.2.35

4.2.36

4,2.37

Aagiaatr

Eane M.18  Referpnce 24,16

Figure 37 of this reference indicates the maximum amcunt of annual
pracipitation that on the average will occur once ever e
32 om, versus 30,1 cm cited in the DEIS. Br 100 years is over

Page M.19 Refergnce 23,12

This reference uses a cheatgrass growing season of 70 days. Th

. e DEIS
120 days. This could result in a significant differencaym the caicu'l:ts::;
moistare flux through the protective barrier..

Bage M.24  Referepce 27.16, 23.1. 23.7

None of these refarences deals explicitly with waste or i
) : construct
at Hanford, nor with wind erosipn at Hanford as were implied in t:::n sites

citaiten. Rather, they discuss, in generzl
et Rt résuspensinn." g . dirborne dust concentrations,

Page M.74 Referente 23.1

This article is general in nature, with the-unl i

L . y referance to Hanford
example data sets, Contrary to the citation, we found ne specific ref::zge
to t_he_prnpnsed barrier nor to any data deficiencies at Hanford.

Page N.2, N3 Reference 1.]2

No page number s given for the quote From :
could mot be Jocated in the refegencé;_ BEIR TI1 and the quoted sentences

Page H.6 Reference 18.5

Apparenily no table ir the reference dl;cument ives the m.xmhe
A o d cUmeR] 2 Ts 1n Table N.
directly. The centrat dnd lower bound values gave to be ca'lcu}at:d :ro: ﬁh:

ggggrtiiz_ng;? va]h’es,in,?z:ub]e 2-2 msing formulas given en pages following

Page .8 Reference 1.]7'2' :

The text on page N.8 is .somewhat misleading. - To get Eh=e'.'| ercent” Fi

for the autosomal domimast and X-}inked disarders? color bl Ii’ndn:g: ;:lg:r;e
m::'luded'.( While the other disorders 1isted are. certainly an “appreciable
har_ldican ,-many would disagree with.this characterization of color
blindness. _This description of this type of diserder implies that 1 baby in
100 has_a handicap_-'like six fingers, anemiz, or muscular dystrophy. The
discussion of the irregularty inherited disorders is also misieading. It
irpphes that 9 babies out of 100-are seriously kandicapped by these
disorders. The phrase “at somp time during their 1ifatime" inh BEIR ITL has
been omitted. Thus, the inherited disorder may be the tendency to develop
heart disease or # certain typd of cancer late in 1ife. i

- 4-10°
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Page 0.2 Reference 6,7

The DETS {p.0.2 through 0.5) contains several pages of quotations from the
cited reference. The symbol "..." is used at several points in the quoted
material to indicate where parts of the cited document are omitted.
However, numeracs other omissions are unmarked. The significance of these
omissions to the DEIS conclusions has not been determined.

Page .2 Reference 15.3

These authers (p.éGO) considered the Ringold Formation to be Pleistocene.
The DEIS citation indicates a Piincene age.

Page 0.12 feren

This report appears to contain a factual error that contradicts the DEIS
citation: "A previpusiy cbnducted study, using lvsimeters near the 200 East
area, cencluded that unsaturated sediments retain 1{tfle or no additionat
water under existing arid climate conditions {Issacson and Brown, [978...)"
(emphasis added}. The reference gives an undocumented summary of lysimeter
experiments conducied in 1973-74 south of the 200-East ares. Figure 14
{p.26} from the refererce purporis to show soil/moisture content in the.
Hanford open-bottom lysimeter, and is interpreted te indicate that ng™ -
additional moisture was retained in the s6% at the end of the study period.
In fact, the final mpisture curve {Oct, 18, 1974) does poY show moisture in
the open-boitom lysimeter, which, as described in reference 13.10

{Last &t al, ¥976, p.9-1C ir Appendices) did reétain additional moisture, not
only at the 1874 measure, but alse through water-year 1975-76.  Thig’
moisture resulted fFrom heavy rains im 1973-74.

Page §.17 Reference 13.]0

The DEIS accurately cites the conditions of this reference. However, ene of
the two lysimeter monitoring resulis {the open-bottom lysimeter) reported in
this reference did in fact stiTt retain sionificant ‘additional meisture in
the soil profile,. approximately two years after the causative rainfall.
Thus, the validity of the conclusion is questionabie and the results of the
cited studies do not necessarily differ as isserted-in the DEIS. {See fee
and Helier, 1485, Ref. No. 8-18, p.11: deep drdinage at the lysimeter site
45 1ikely occurring.) :

Pege 0.27 Kumber {Pept. o Energv,ILSSGQ[
This reference was cited but not listed or supplied with the supporting

documents. Mention of the modeting elements cited in the DEIS camnot be
found in this reference. ' '

Page .2 Reference 7,16

Fhis reference glves no -information ‘on ‘the d¥{1Ying and sampling methods
used in ebtaining samples of subsurface sedimeits, nor does it describe how

No_Referen
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4.2.38

4,2.39

4.2.42

4.2.42

4.2.44

4.2.45
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4.2.45

4.2.46

3.2.1.2

4.2.54

4,2.48

4.2.51

4,2.55
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the textured analyses were performed. ecause these factors can have & very
substantial infiuehce on the interpreted grain-size distribulions, the
validity of the date matches described in the DEIS cannot be assessed.

Page 0.33 Raference 3.1

This Feference indicates that the tank bottom elevation in the BY and B tank
farms are not the same as was indicated in DEIS Table §.17. Also, the
winimum tank bottcm elevation in the A Farm is 193m, not 194m.

Page R.3 Reference 17.10

This reference contradicts the citation in the DEIS, which states: “The
Pasco Basin is believed to have been cobler and wetter 13,000 to 10,000
vears ago than it is today, and to-have thanged to a warmer, drier climate
about £,000 vears ago {Nickmann and Leopold, 1985)°. The reference actually
im:hu:a'tesv 2) colder climaie betwsen about 13,000 and 11,500 years ago;

b) change to a warmer, drier climate about 10,00 years ago; and ¢} change
to 23 wetter ciimate about 8,000 years ago.

This reference anslyzes hvdraujic zspects of glacial flooding, npi the

pruhaiﬂth of occurrence,. Prabability of occurrence estimates given in
paragraph 3 of DEIS section R.6 cannot be found in the reference.

Page §.17 Reference \3.16

The connectian between annual horehole frequency/kmz in the DEIS and the
raference document is unclear.

Page V.3 Raference 13.

Contrary to the ¢itation, ne calibration invelving radiocontaminant behavior
is inctuded in this reference.

Page .3 Refergpce 2017, 20,18, 20.19

Contrary to the ¢itation, calibratton and verification of the model are not
discussed in these volumes. -

B

fe E .

-Referance not clted in text; actual date is June 1985; only part (16 pages)

of the reference provided (see 6.7}.
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Grant Bailey

Chuck Boatman

John Held, Ph.D.

Roger Breeding,
]

Mark Shaffer,
p.L

Danie! Sunada,
Ph.D. "

LEST CF REVIEWERS

£
itle/Experisnce

Environmenta) Director/
Nuclear Power Projects,
Energy Studias

Geochemist/
Geochemical Processes
in Sediments

Nuciear Engineer/
Nuclear Plant
Operations

Yaarg EEEE\"]' ence

16 years epvironmentai
studies on energy and
facility siting
projects,

15 years geochemical
studies facused on
sediments, and
pollutant transports.

14 years experience

in nuclear plant
aperattons,
engineering, 'Hcensing,

" and analysis.

Geophysicist/Huclear
Containment and
kadipactive Waste
Management

Geclogical
Engirearing/
Gechydroleay and

Engineering Geophysics -

Civil Enginear/ .
Groyndwater
Enginaering

!9. yaars experignce
in nuclear ahd
non-auclear safoty,

‘hazards anzlysis,

environmental and risk

_assessments.

16 years experience
in water resolrces
and waste mapagement
projects,

20 years experience

groundwater hydrautics

- and hydrology, modeling

and sai] mechanics.
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Expertise Applied
To Revigw

Praject Mrector,

* fuality Assurance,

NEPA Review

Geochemistry

Radjochemistry,
Risk Analysis

Radiztfon
Physics

kenlogy/
Geblogical

" Engineering

- Chemjcal
‘Hydrology
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APPERDIX A
REFERENCE CHECK TABLE

INTRODUCTION

Appendix A V1tsts references we were able to check in the EIS. The
table which comprisas Appendix A lists, in order:

APPENDIX A o the reference code number assigned by USDOE to each of the

references provided by USDOE.

the publication year and principal auther{s} of each reference.

o the page number of the EIS where the particular reference was
cited.

z statement 25 to whether the reference was checked - and whether
it was confirmed ar not.

[ initials of the reviewer.

[ comments.

Irn some cases, the comments to a particular reference check were longer
than one or two short Tines. In such cases, these comnents appear in
Chapter 4. A sacond advantage to cempiling these comments in Chapier 4 is
that comments in Chapter 4 are now organized by locatien in the EIS, rather
than by an avbitrary reference pumper as they are in this table.  Persons
using this table should refer to Chapter 4 of this report. -

(pPet41juspL JUDWWOD Ou)
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Yaar
1985
1931
1984
1977
i9T4
1978
1973
i958
1972
§980

1976
1973

1982
1575
1981
1383
1934
1579
1560
1963
1934
1381
1582
1984
1871
1882

1923

1983

Reference

haberg, R.L.&B.A. Napier
Adams, N.

Atdrich, -B.C.

AhTstrom, S.W. et af.
Bmas, [.L.

Ames, L.L. and D. Rai
At1.Rick.Hanf.Co.Res.Dept.5tf.
Atomic Energy Comm. {AEC)
BEIR Report

BEIR Report

Baker, D.A. et al.
Baker, ¥.R. .

Bander, T.d.

Barney, G.5.

barney, G.5.

Basait Waste Isol. Proj.
Beasiey,T.K.8C.0.Jenrnings
Bechtel Corp.

Benson, D.W.

Berg, J:¥. and €. Baker
Bjormstad, B.N.

Bond, F.H. et al.

Bond, F.H. et al,

Bone, M.J. and T.J. Schruben
Braden, D.E. ot al.
Brester, E. et al.

Bretz, J.H.

Brodzinski, R.L. et al.

REFEReNCE CHECKS (1)

DRAFT ENYIRONMENTAL IMPACY STAYEMENT
DISPOSAL OF HANFORD DEFENSE HIGH-LEVEL, TRAMSURARIC AND TANK WASTES

1} Commants requiring move than two comment Ttnes on this table
are found in Chapter 4,

5 e R dn P L AT G O 2 O ) G LD G G G G ) b 3 T

s

Year|Reference

1560 |Brown, D.J.

1960 |Brown, D.J.

1877 |Brown, D.J..and R.E. [szacson
1979|Brown, D.J. et al. -

1948 |Brown, R.E. and H.G. Ruppert
1950|Browne, R:E.. and H.6. Ruppert
1971 |Brownell, L.L. ot al.

1975 |Brownelt, L.E. et al.
1985|Bryan, G.H., and J.R. Divine
19791Bu11, €.

1983 |Caggiano,d.A.4D.¥. Duncar, ods,
19711Ceartock, D.B. et al.
1975)Ceartock, 91.B. et al,

Chepil, W.S. and N.P. Woodruff
1983 |Chick, L.A. and R.P. Turcefta
19841Chick, L.A. et at.
i978;Christian, J.0. et al,
19893iClark, L.1. et al.

1984 1Clements, T.L, et &l
3977{Cline, J.F. ef al.
1980{CT1ne, J.F. et al.

[985{Cline, C.5. et al.
1980{Cloninger, M.0. et al.’
£984)Cluett, €. ot al,

[982{Coles, G.G. and L.D. Ramspott
1969{Corps of Engineers
1969|Corps of Engineers

1981 |Counctl an Env. GQual.
1985(Craig, R.E. and J.P. Hansen

Cryer, M.A. and K.F. Baverstock

<23

Reference |[Reference
Checked - |ConTirmed |Ini-
E1S_Page Yes ar No |Yes or Ho [tial|Commenis
V.3 ¥ Y Ms
0.39 ¥ ¥ iB -
H.75-8% ¥ Y- JH  |See Chapter 4.
H.Z,H.3 ¥ N |R8 [Could not find quots:
K.B ¥ N |RB [Statement in Appendix B is misieading.
0.5 ¥ Y W5 |Cited pages are not included
k.89 ¥ Y. WS |in this reference.
F.34 JTH [Ref dec wasn’t avaflable for review.
G.39 Y ¥ (B
4.8 Y ¥ 6B
0.4 L} #s  |Referance iilegibie.
.24 ¥ ¥ M. )
K.16,17 Y Y NS
K.E.6 Y H [MS [Little relation %o Hanford.
.22 ¥ CB |[Most data im a-secondary reference:
OJ1sen & Kemper, i968.
1.5 ¥ Y }s  |Cited pages are not -
included ir this refarence.
Reference {Reference
Checked  {Confirmed {Ini- .
ElS Page fes or No |Yes er Mo |tial|Comments
0.2 ¥ ¥ M3
4.7 N |- GB  [¥ot sigmificant.
Q.33 M Y NS |See Chapter 4.
H.9 ¥ N NS
M.9 M N |MS
R.3 1 H |45 (Cited stafement cannet be ‘found in ref,
4.8 N B  {Mo% significant,
0.25 ¥ ¥ M .
G.z5 ¥ ¥ Ms
£.19 Y M HS
H.1 ¥ ¥ MS |See Chapter 4.
H. 16 ¥ Y See Chapter 4.
¥.3 ¥ ¥ MS
9.38 ¥ cB -
P Y H 163 [Ne citattan of document foumd in fext.
R.89 Y L
R.90 Y ¥
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Year

{984
1970
{978
1982
1083
1983
1978
1979
1078
1980

1980

1980

1980
1981

1982

1982
1982
1982
1983
1993
1983
1983
1985

Year

1584
1984

1952
1984

1984

1982
1982
1983
1581
1983
1980
1975

1876
1377
1980

Reference

BGahTke, 1.J.C.&C. Defigh-Price
Darby, S.C.

Daubenmire, R.

Uavis, J.A. et al.
DeFigh-Price, C.
Dalegard,C.H.&5.4.Gallaghar
Delegard,C.H.8G.5.Barney
Dennis, A¥. et al.
Dept. of Energy. {DOE)

Dept. of Enevay (OOGE}

Uept. of Energy {0GE)

Dept.

@

f Energy (DOE)

Dept. of Energy (DOE)

Dept. of Energy (OCE)
Dept. of Energy (GGE)

Dept. of Energy [(DCE)

Dept. of Energy {DGE)
Dept. of Energy (UCE)
lapt. of Energy [DOE)
bept. of Energy (DCE)
Oept. of Energy (DOE)
Cept. of Energy (DOE}
Cept., of Erergy (DCE}
Dept. ‘of Energy {DGE}

Reference

Dept, of Energy (DOE)
Dept. of Energy (DOE)

Dept. of Energy (DOE)
Dept. of Energy [BOE)

{ept. of Energy {DOE)

Department of Labor

Dove, F.H. et al.

Dove, F.H,

Dinning, D.E. and G. Schwarz
Eddy, P.A. et al.

Emery, R.M. and M.T, McShane
tnergy Res. & Dev. Adm. (ERDA}

Fnergy Res. & Dev. Adw. (ERDA)
Energy Res, & Dev. Adw. (ERDA}
Energy Systems Group {E5G)

O3 fak e w1

EIS_Page
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e
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Missing

EIS_Page

~
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mm 0 mMUO ao
=3

i

D

L
~

A A T

'|Rnference
Checked
Yas or No
¥
¥
¥

]
H
y
A
L
1Y
Y
¥
N
Y
Y
Y
¥
E]
¥ .
]
\
Reference
Checked
Yes or No
N
¥
¥
L}
¥ .
Y
Y
¥
Y
N
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Reference
Confirmed
fas or Ne
Y
¥
Y
¥
¥
¥
1
N
L]
¥
N
Reference
Confirmed
Yes or No
¥
- ¥
Y
N
L]
¥
¥
K
¥
¥
Y
"‘l'
W
¥
¥
Y
¥
¥

Ini-
t1al

Ini-
tial

ns
GB
JTH
JTH
JTH

JTH
JTH

MES

Comments

Dala questioned rot confirmed.

Hissing

Ref doc nut available for review.

1500 pg document aDOE/EIS Q026 YC-T0)
Hot feasible to check

WIPP manpower est. were not confirmed.
Hot significant.

Not signiffcant. N
Raf doc not available for review.

Gocument shews page standards.

See Chapler 4.

Sen Chapter 4.

Hat signlflcant.

Hot significant.

See Chapter 4.

Ref doc not available for review.

Citation on page 3,
Not significant.

See thapter 4,

Comments

See Chapter 4,

See Chapter 4.

. |See Chapter 4.

Requirement for double
containment. confirmed.
Requirement for double
containment cenrirmed
Seq Chaptar LB

*DiffFicult to determine §f these are
the only carbon sources.

Rot signiflcant.

Hot included in th.3 ref 11st.
None.
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Year

1973
1966
1977
1978
197%
197%
1984
1985

1985
1979
1919
1983
1973

1984

1984
1873
1975
1979
1919
1981
1940
1971
1966
1955
1979
ioal

11981

Year
1984
1985
1983
1816
1979

Reference

Enfield, €.6. et al. .
Engel, R.1. et al.

Env. Prot. Agency {EPA})
Env, Prot. Agency {EPA}
Env. Prot. Agency {EPA)
Env, Prot, Agency (EPA}
Env. Prot. Agency (EPA}
Env. Prot. Agency (EPA)

tnv. Prot. Agency (EPA}

frdal, B.R. et al.

Fecht, K.R. et al.

fed. Emerg. Mgmt. Agency (FEMA}
fed. Register ’

Felmy, AR, et al. -

Fields, B.E. et al.

Fitzner, R.E. and K.R, Price
Eitzner, R.E. and W.H. Rickard
Fitzner, R.E. and R.G. Schreckh
Fitzner, R.E. e al.

Fitzner, R.E. et af.

Fitzner, R.E. et al.
Fletcher,J.F.3W.L.0otson, comps.
Galley, J.E. :

Gardner, W.R. .
Gee, &.W. and (.S, Sipmons
Gee, G.M. et al.

Gee, G.W. et al.

Reference

Gee, G.W. and R.R. Kirkham
Gee, G.W. and P.R. Heller
fethar, L.W. and £.L. Axness
Gephart, R.E.-nt 2].
Gephart, R.E. et al.

1980
1981
1381
1983
1984
1877
1984
1979
1978
1966
1382
1959
1967
1980

1973
1971
1931
1982
1989
1982
1976
1977
97T
975
1977
1984

i974

Sodbee, H.W. et al.

Graham, M.Jd.

Braham, M.d. et al,

Sraham, M.J.

Graham, -M.Jd, et al.

§ray, R.H. and D.D. Dauble
Grazutis, T1.P. .
Brieve,R.A.F.% P.B.Robertson
fupta, 5.X. et al.

Yajek, B.F.

Hakonson, T.E. et al.

Uaney, W.A. and C.E. Linderath
EFf.of Ben Franklin Dam on Hanf
Hanks, R.Jd. and G.L. Ashcroft

Hanson, &.L. et al. .
Hansen, W,C. and L.L. Eberhardt
Harttey, J.N. and 6.W. Gee
Harwell et al.

Hayward, ®,H. and R.J, Jensen
Herzog, D.L. et al.

Htllel, 0. and C.H.M, ¥an Bavel
Hiltel, D.

Hittel, D, and H. Talpaz

Hinds, W.T.-

Hoenes, G.R. and J.K. Soidat
Hoffman, F.0. et al,

. Reference

Checked

EIS_Page Yes or No

H.16

M.9 ¥

F.36 ¥

F.39 ¥

$.1 ¥

9.2 ¥

.38 ¥

0.39 ¥

se

M. IC Y

.8 Y

w17 Y

0.39 ¥

M.1 Y
Reference
Checked

EIS_Page Yes or No

M.9 f

M.9 ¥

P.18 Y

v.1 Y

9.2 Y

M.16 ¥

0.39 Y

M.10 Y

V.3 Y

0.17 ¥

N.1 Y

.29 ]

H.1,6 Y

M.3 ¥

M.3 Y

M3 Y

4.19 Y

F.15 ¥

Houston, J.R. et atl.
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Referance
Cenfirmed
Yes or No
N
¥
Y
Y
L}
¥
Y
Y
Y
¥
Y
N
Reference
Lonfirmed
Yes or Ne
\
N
¥
v
Y
Y
¥
Y
Y
Y
N
E
¥
Y
¥
Y
¥
Y

Hs

Hs

Ini-
tial

JH

JH
4

M5

%]
cB

#5

L]

HS

Int-
tial

MS

CB
"3

Tomments
Est. siurry pumping rate not found

in the reference document.
See Chapter 4.

EPA 1982 should read “EPA 1985a".

Mot relevant to DEIS.

Comments

Statement not made explicitly,
but is mathematfically implfed.

Mot relevant to DEIS.
No refergnce avaiizbte.

See Chapter 4.
See Chapter 4.
See Chapter 4.
Soe Chapter 4,
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Year

“H19r8

1979

1873

1983
1981
1982
1984
1959

1966

Year
1974
1978

1984
1982

1985
1978
1979
1983
1985
1978
1984
1984

19714

1582
197%

198t

1980

Reference

Houstom, J:R. and P.J. Blumer
Houston, J.R. and B.J. Blumer
Houston, J.R. and P.J. Blumer
flouston, J.R. and P,J. Blumer

Houston, J and P.J. Blumer

Hsieh, J. et al.
Hsieh, J.J.C. et.al.
Hubbard L. I. et al.

Intl. Atnmic fzergy Agency
Intl, Atomic Emergy Agency
Int1. Atomic Emergy Agency
Int1.Comm, ,Radinlogical Pret.

Int].Comm. ,Radicfogical Prot.

Enti.Comm. ,Radiotogical Prot.
Int).Comm. ,Radiolegical Prot,
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Jones, T.l,

Jones, T.L. and 6.N. Gee
Jones, T.L, et al,

Joseph, A.B. et aj.

Jury, W.A,

Kasper, R.B. et a].

Kasper, R.B.

Kasper; R.B.

Kato, H.-and W,J. Sclaul'l
Kennedy, W.E. and B.A. Mzpler
Kerr, G.D.

Kinnison, R.R.
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Lindber-g. J.H. -and F.K. Bond
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Murthy, K.S. et al.

Myers, C.¥. et al.

Myars and Price
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Nuclear Reg. Comm.

Nuclear Rég. Comm,

Nuclear Reg. Comm,

Huclear Reg. Conm.

Nuclear Reg. Comm,

NucTear Reg. Comm.
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Piott, J. and D. Schau
Plott, J. and D. Schau
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Price, S.M. and L.L. Ames
Price, 'S.M. gt al.
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Price, K.R. et al,

Price, K.R. et al.

Public Law 97-90
Quinn, D.J. et al.
Rai, . and R.J. Serne
Rai, . and R.J. Serne
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Ral, 0. st al.

faf, D. 2t al,
Rai, . and J.L. Ryan

Rai, D. et al.

Ofc. of Nuclear Waste Isolation}.
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Wilbur, J.S. et al,

WiTmet, E.L. .

Wilmot, £.1. et al.

Wilmot, E.L. et at,
Winograd, 1.3.

Winsor, T.E. and F.¥, Whicker
Wolery, T.J. ’
Wolfsberg, K. et al.
Wolfsherg, K. et ak.

{Moodward-C1yde Consultants

Wuschke, DL.M. et al,

: F
Yandon, K.E. and D:K. Landstrom

Young, J.K. et 2l.-
Zach, R.

Anderson, J.0.
Kasper, R.8.

Last, &.V.

Smith, A.F.
liarwell, K.A. et al.
McGhan, ¥.L. et al,

Kash. Adm. Code (WAC)

Reference

Blume, J.&. and Assoc,

Blume, J.A, -and Assoc.
McKenzie, O.H. et ai.
Hestinghouse Electric Corp.
lielter, P.R. et ai. -

,5.Code, Tit1ed0, Pris 1500-15G8; -

U.5. Code,TitlelG,Prt 60
Hat?.{ouncil,Radtation Prot.
McClure, J.0.

Reference
Checked
Yes or fio

00 s
=

< €=

Reference
’ Checked -
£1§ Page " |Yes or lo

559

Reference
Cortfirmed
Yes or No

-

Reference
Canflrmed
Yes or Ko

Int-
tiat

cB
GB

CB
]

o3

M
M -

Ji
W5

NS

Ini-
tial

Comments

Not on reference Jist.

Net significant.
Kot signiftcant,

Not significant.

Sea Chapter 4.

Ref dec doesn’t astimate down-river
poputation,
See Chapter 4,

Comments




095

2.1.1

2,2.14

2.1.8

A sl [l

Ak
LY

oM TI JURISDICTIONAL = ALT DISTRICT ENCOMFASSIAG
CLARK, KLICKITAT %0 SRAMANIA COUNTIES!

Augnst 7, 1936

Richard L. Holten
Department of Defense Wasce
braft E18

L. 5. Depatiment of Energy
P. D. Box 350

Richland, WA. 9935%

Dear Mr. Holten:

The purpose of this letter iz Eo provide a response rto the Draft
Eavironemneal Impact Statemeat on behalf of the Southwest wWashingzon HeaXth
Pistrict. The Board of Health passed resolutien mo. 8520 in 1985, A copr
of that resolurion 1e enclesed for your informatiom.

As you will note, the Board of Health opposes the placement of the proposed
repository at Hanford until such time as the Tisks to the khealth znd safery
of the public can be assured. 4 review of the Envirommental Impact
Scatement, tegether with information provided at a.recent meeting of the
Joint Raclear Waste Managem Aoards for Oregon and washington,
demonstrates that health-re o concerns gre still associated with the
Hanford site, Horeover, the piocess uced by U.5. DI to determine the
finalist three sites rared Hanford lower then four ather potential sites on
variables agsociared with health and safety. Finally, the decision by U.S.
DOE to defer the legislatively mandated process to select a sacond
repoeitory site in the East is also of relevance to the concerns of the
Board of Health. It is feasible that the results of rhis decislon will (1)
increase the probability of Aanford’s selection withcut the heaith risks
being adequatel¥ addressed, andfor (2} incresse the amount of high-level
nuclear waste rXémsported on Washington State highways and deposited st the
Hauford facility.

These concerns are of significance to the Board of Health, In cheir behalf,
i am Telaying t& ruu the continued opposition of the Board of Health for the
Sodthwes=t Washitgton Health District im the considerztiom of Banford as -
respository for high-level nuclizr wiste disposal.

Bincerely,

N

Lﬁecutive Director

STEVIRSORSKAMANIA COUNTY siES TH CEMTER
96. MILE POST - 2rd 51 EXF - B0 50K 162
Shrvon

np/EWIBILTS}

cci  John MrEibbin, Ohairman, Board of Heakth
ALIRESS REPLY TD APYROPRATE (3FF CE
apa =
VanCOUVERITABL
£ Bgx AT T

Vancouve
2o

I SALIUN b TRITA”
170N Wi LINECH &
wep S pieni,

BNDENDALE 1,

HEA. I CEMIER
iy
T2 oo,
oo

WA SoraR g
505 4715130 [0 495

0%

SOUTHWEST WASHINGTON HEALTH DISTRICT

2000 Fort Yancouver Way
Vancouver, Washington

SLE

RESCLUTIDS =C. _85-20

WHEREAS, the Hanford Nuclear Ressrvatien nas been tentatively nominatad hy
the Secrecary of Energy as cne of three sites for final consideration as
the first of twao Federal repositories for high-level nuclear waste; and

HHEREAS, the propased site of the repository is on)y six miles from the Columbia
River in basait rock, a highly fractured substance which is permeable to the
flow of ground water; and ) ’ )

WHEREAS. the U.S. Geclogical Survey, the 4.5, Environmental Protection Agency
and the Nuclear Regulatory Commission have all indicated that the Hanford
Site is potentially unsuitable for a nuctear wasite repository bécause of the
conplex geology of basalt and the zssociated unpredictability of ground
water ‘fiows through the site; and ’

WHEREAS, the flow of ground water tirough the buriai site could transport radiu-
nuclides from leaking burial containers tc the Columbia River; and

WHEREAS, radicactive contamination of the Columbia River would adversely affect
" drinking water supplies, fizhing and agricultural industries, recreational
activities on the river, and would pose a serious health hazard to the
public; ard ’

WHEREARS, the buried wastes will retain their radioactivity for approximately
200,000 years, and will retain sufficient radicactivity to constitute a
significant health hazard for several thousands of years; and

WHEREAS; the Board of Heaith has a great concern over the impacts en punlic
health and safety associated with potential seepage of radicactive wastes
into the Columbia River and potential spillages resulting from transporta-
tion accidents in the three county area; and

WHEREAS, the Beard. of Health also recognizes that these da'ngers will continue
to place the population of the three counties at risk for more than 100
generations; :

(paljLiuspL jusumOd ou)
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Resclution No. B5-20

Page Two
L oouTh g N
01 Lok, fletttne JE1S
NOY. THEREFORE, BE }T RESOLVED that until the risks to the citizens of Clark, "J/ J ’&?g - ;’
Skamania and KTickitat Counties have been satisfacteriiy determined snd 5 y RO I 0275
2 . 1 . 1 alieviated so az to protect their epvircnment, health and welfare in /ﬁ 3 Sy
. perpetuity, the Board of Health opposes consideration and nomination of T /(//i" ﬁiﬂz
3 . 3 . ]:. 1 Hanford 25 a Federal nuclear waste repository; and W /

EURTHER, BE IT RESOLVED that the motice of this Resolution shall be made
knocun ta the Secretary of the U.S. Department of Energy, the House Interior
Lommittee of the U.5. Cungress, Congressional délegation for the State of
Washington, and other groups and jurisdictions potentialiy affected by the
proposed -repository; and

FURTHER, 8E IT RESOLVED, that the officials from the cities, towns and counties
of the three county region will be advised of this action taken by the
"Board of Health.

Dated this 19th day of March, 1985.
SOUTHHE_ST WASHINGTON BOARD _DF HEALTH

Wf11iam Benson, Chairman
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T. S+Dept. of Enersy P
F. %, Box 53¢ Lo
Richland, WA.

As a gitizen of Coeur d'Alene, ldaho, Pacific
Horthwest of the U. S. A., Planet Earth, i am cpposed

to the prodwciion of puclear waete and weaporry altogether.

1 an especialiy orvored to the ummecessary transpeortation
of Hanferd's nuclear waste whieh will further endanger
cur fertile home and perpatuate the mytr that there is

anyplace safe for such waste. Bury it as “safely" as

pogeitie and XALT further preduction as soon as poseible!

. Thank you for this chance te be heard,

ol
i
o
LY

T0+ Rier Holten/EIS
U: S.Dept. of Energy
P, . Box 550
Richland, Wa.

As a citizen of Coeur d&'Alene, Idaho, Pacifie
Rorthwest f the U. §. h., Planet Earth, 1 am opposed
to thé production of nuclear waste and weapﬁnry altogether.
I am éspeciélly uppuséd to the unnécessary trénspo&tatiun
of Hanford's nucledr waste whick will further endanger
our fertile home and perpstﬁate fhe myth that thefe is
anvoplace safe for such wasie. Bury it as "safely" as

possible and HALT further production as sooh:as pessible!

ohank you for this chance to be heard,

s
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4545 Sunnysicde Ave, North
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8 August. 1986
Michael lLawrence, Hanager
Richlend Operations OFfioe

.0, Box 550 .
Richland, Washington 98352

N
LA Ryt

Be: "Disposal of Hanford Defense High-Level, Transurenic and Tank Waste"

Dear Mr. Lawrence:

Enclosad please find Greenpeace's caments to the Department of Energy's

draft document entitled "Disposal of Hanford Defense Eigh-level,

Transuranic and Tank Wastes”. We are submitting these coments for your
consideration porsuant to the procsdures established by the Department .

for this process. .

Sincerely, ' .
s, v,
Fobert: Rose James E. Behrd

Greenpeace Intern Greenpeace Inbern

RICH.? "
Greenpeace is » non-prolit argl;rhlntlon with oHices In 17 counlries,
Brinw o 10w rveind b

R COME "

T OINTROU

- -2T17NS OFFICE

GREENPEACE COMMENTS ON HIGH LEVEL WASTE "DEIS”

Augugt B, 1986

In whal it calis the Dzaft High Level Wasie Environmental Impact Siatement
("DEIS"], the Department of Energy hds atiempied 0 address 1he
environmenial hazards posed by high level waste accumulaled at Hanford
from the mitnary production of plufonium over the past 40 years. However,
several crucial issues regarding the high level waste problem have heen
omitled from the "DEIS', or are not adegueiely addressed.  Alsu, it appears
that the DOE is already proceeding with some of the plans thal are
supposedly under evaluation in the "DEIS”  Finally, the DOE has not
considered 1he aliernative of slopping plulomium producuon as a first step
lowards the solution of the High Leve! Waste problem.

1. The scope of the "DEIS” is top sarrow.

in order io proleci the emvironmenl aroundc the Hanford Reservalion, lhe
ciean-up of all contaminaled sites faust be considered.  The scope of the
"DEIS” is loo narrowly defined. eXcloding many conlaminaled siles. Some
caiegories of defense wasie which are excluded from the "DEIS” are:

- Fission products such as cesium. sirontium, z2nd coball. These remain
hazardous for- several hundred years and have been dumped in large
quantities (see addendyms for examples).

- High ievel wasie sccidentally spilled or leaked 10 the soil, in several areas
around the reservalion, including ieaks from ihe singie-shell tanks, diversion
boves, eic.isee addéndum For exampies)

- Basins near the old production reactor sites, {see addendum for examples)

- Other trenches, ponds. cribs, etc. containing chemical wasie, mired
chemical and radicactive waste, [ission products, and even some transuranic
wasie - Only 24 oul of an esumated 200 soif sites are considered in the
"DEIS".

- Transuranic (TRU) waste sites al concentrations lower Lhan 100 nCi/gram.

- 300-Arex scif siles near laboratories and plutoniui fzbrication plants.

2.3.1.14
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- Contaminated facilities including the old production reactors. piants no

longer iv wse, and underground vayits, piping, etc.

The DOE shoulg make public a comprehensive inventory of all eontaminated
sites and facilities at the Hanford Reservation.

Not anly are many contaminated sites left out of the "DEIS", but there is no
consideration of how the high level wasie cieanup will affect, or be affected
by, other DOE projects at Hanford, such 2s the repository siting and fuiure
modifications of PUREX,

[1. The "DEIS" provides an inadequate discussion of the topics il does
consider. ’

The "DEIS provides incomplete inventories of the categories of waste that it
does consider. WASH 1538, Drafl Environmental Statemeni--Hanford Waste
Management Operations, which ipvenioried the waste al Hanford in 1974,
reparts 190,000 grams of plutonivm and 110 miliion grams of uraoium
dumped into the soil prior 1o 1972, The "DELS" accounts for 190,000 grams
dumped up 1o the presenl, leaving !4 years of plutonium dumping
unaccointed for. The "DEIS" only accounis for m few million grams of
uranium. demped into the seil. 1s this wasie unaccounted for? Why isat il
mentioned in the "DEjS"?

The DOE does not consider cleanup of the TRU soil siles they identily in the
"DEIS". According 1o the "DEIS”, pre-1972 TRU solid waste burial sites are "..
cansidered to have been dispased of...” ("DEIS", pg 3.9) even though the sites
exceed currently allowed levels for TRU solid waste. The same is true for the
24 identified soil sites coplaminaled with radioactive waste,

The alternatives for disposal of high level wasie presented in the "DEIS” are
not adequately reflined. The DOE admits that a great deal remzins 10 be
le#rned about both vitrification and in-place slabilization, and admits that

these techniques need 10 be further researched. Yet the "DEIS™ presents.

conclussons of environmental impact and health effects from these processes,
Because so much i5 currently unknown and beceuse this "DEIS” discusses
man¥y different procedures and each one only briefly, provisions should be
made now for future "DEIS™s, both before the choite of disposal method is
made and before disposal operations begin. This wouid also allow for
necessary puhlic input.

0 96 8

o

The disposal of future wasie is inadequately discussed. There is nol enough
space in the douhle shell 1anks to contain projecled waste. The plan is 1o
copcentrate the waste 1o reduce the volume, bot there is no description of
how this will be done, or what the impacts will be, Dangers to the storage
ianks thigher chemical concentration, more thermai stress) are not discussed.

The range of possible disposal methods is 100 narrow, Caléination of the
waste should be considered. Also, the possibility of siopping piutenium
production as a means 1o conlralling the high ievel wasie problem should be
considered. A true environmenizl impacl statement wouid include
discussion of afl possible options. '

1H. Siapping plutoninm production should be considered.

A hatt 10 plvionium production does not threaten our existing arsenal, as the
nalf-life of pivonium-239 is 24,400 years. In facl, the arsepal could be
expanded long after piutonium production ended. since the current primary
source of fissionable material for the production of new weapons is retired
weapons, 1ot DOE plutopium production facilities.  Defense Secretary
Weinberger stated during o {983 Armed Services Commitiee meeting that
the number of warhegds in our arsenal has declined 40% since the peak in
the 1960, freeing large amoums of plutonium for use jn new weapons. The
continued production of plutonium has no strategic value, and puts the
envircnment at. greal risk. Money diveried [rom the production of
plutgnium could be vsed 1o begin cleaning up the Kanford Reserveijon.

I'V. The DOE shouid be held accountable for its declstons.

The DOE it making internal decisions aa high level waste, and appears o be
circumventing true EIS process. Eight double-shell high level wasie tanks
zre under copstruction, and funds for 4 more ere aliocated in the (987
hudget. Also, money is being spent to further expand the vsze of soil for
wasis disposal. One must guesiion how serious the DOE is about finding an
environmentaliy sound wasie disposal lechnigue. _ -

Most of the 1986 and 1987 DOE money for development of high level waste
disposal technology at Hanford is going to 'in-place disposal’ of single sheli
tanks. Also, money was allecated for construction of a transportable grout
facility. These decisions are supposed to result from the "DEIS” process.

These decisions are particularly disturbing because the DOE is self-
reguiating. They are not held accountable for their decisions.

230
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V. Conclusions.’

‘The' incompieteness and technical inadequacy of the “"DE[S” leads_'us 1o

guestion- the DOE's motives behind its preparation. The “DEIS™ process
appears 1o be mainly & public retations scheme. We question whelher &
serjous efforl i being made to selve the High Level Waste problem. The DOE
appedrs 10 be using the "DEIS" 1o mollify the public, so as 1o contnue the
producion’ of weapong-grade plulonivm and the inadeguste and dangerous
wasle disposat praclices. '
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Diher sites that shouid oe considered:

TRU -8cil sitess :
Z16-Sj+2 cribs - alsso centain 753,983 Ci fissien Droducts. By
1966, Br and Cs hag reached the water tabla, (WASH 1538)

B3%-G- Filtek House Urain 1ine cackec up . @1 bram  slutonium
spillec. t(WASH. 1538)

Eehivrd the 247 PBuirldinR. leaxs were foung from Drofess waste
tark nipes. 139 drums.wath 72 p. plutonium weve removed leaving
an unkhown amount of plutoniuwm in the so1l.  Similar leans  are
pelieved to-exist hehird the S48 Builging. (WASH 1538)

£16~8-7 cribs replaced tne S-14Z cribs. Thev received SBZ. 2@
curig bress beta that reacheg a level of 152 feet bv 1986, uere

.any TRU elemerts released to these tribs as to tne S5~1+2 coribs?d

{HASH 1538) )

EI6-8-2@07 retention oont was cortalinaten with 1@ curies of
fisgion pDrogueis after a poll le B oin the REDDA plant. The
basin'e use Was drspontirked. Hov? Ary TR s tnere? (4AGH 1538

221~-U  Meptal Recovery Buildinz. naa’ 13.& Kg' urarium CINHD
averflow and Orein to the orounc. (HABK 15383

A 1946 redort 11steg 7.5 kg DIiviormium in the 361 Sumb tanks

Where o1 4% pb ang 15 there anv residuyal left in  the iarks?
Rpoury SR nrams of this olutonium went To d¥y welis and cribs
(there are no dry walls 1n thas REISH. Rigo 75@ om uranium was
reported  1n one Z@P-frea retertion porb, {HW 7-5463)

Faint remaval From cask Cars inCreased the activaTy am thne TNT
area diteh, (M4 3-5S511) .

Z@@-Ares  Dord  receaved .8 tons uranium oer vear from the 303
aperating aves and 4 178 Douras urarium per cay from the 3706
taboratory Buildinpg throuoh waste 1ines {are =nise lines still
contaminated?) The bond had an earthen bottom. 61 pounas  of
uranium flowed 1nte the river guriwnd & dike Dreaw. During tnat
tane. waste wWas sent (8/3 pound uranium per day) to a “grip®
apout 5 miles nortn of the 300-Ares. (HW 1RE77)

Launtry diteh received apout @.02 C1 alohas an one week. 2@R-
area area’ T-swamb repistered several hundrec nii per kg soll.
tHW 17023

Flutenium was fourd 1n the T-swamp mud. Uranium was Found  in
the old ang new 200-ar£a ponos. (MW 17434)

(pa;;;ndap; JusWIod Ou)
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In 1946 a total of about i@ kRilograme of plutomium was resorted
ain the B. C, T, U tank farme. Wnerk is the Blutoniun  now?
MW 7-5463) )

118-p tamk line from B—Plant leaked 3,400 gallons with 4.788 Ca
Ce—14%. The sibe was coversd by oravel. (WARSH 1828)

Ir. i973 2 blockage in the 1862-5 tanw riser ieaied £.660 pallons
of waste over a SOx20@¢ foot ares. 1,028 Ci of Cesium was lost.
Soil was removed frowm the sjite ano- veplaced with clean =moil.
(WRSH 1538)

241-C  tank from the AR vault brocess trarsfer lines. leawked £
fert urcerground. About E5,002 Ci1 of [=-137 contamivnatec I, 300
cubic feet of-scil. (WASH 1538

in 1953 a Z0@-Y area tank farm pioe broke.  HOmME Uranium ant
glutonium was found 1n the pround. (HWE7SI)

In 1952 trhere was & "blowout of r

2 active liguid waste on
Aoril 32" in the Z61-U fanx farm.  tH

5143

In 1955 tneve was a leak 1w the F-Y tank farms anc divercion
bones, (HW4@E71}

A total of S02.282 pallone of waste pas so1lled in the 26 tame
&0ills. Th:is waste sits 1v Tne 5c:) around the fanks,

Solio waste:

E34-3E aitch seiids &veraged 1200 microC:/s/p slphas an 1953
{HHUE?L =13

Irn 2956 it was repdértec the "raghlv certamirated material” from
Regox w#5% DuriBC 1% the Z@@-w ared. mostly Ru-10E6, Whevre was it
buries and what 8lee was buried therg” (HW43E12)

Ir. 31972 5,185 wo of uranium, 3,854 K plutcorium and 1& wp U-2323
wWas puraeo. {BNWL 1701} .

In 2982 .6 million grams of uraniun, =5, pow prams of plutconaum
ara 22.989 prams TRU wakte was burieo. Where wili future solsg
wWaste DB storea? !

Sterpd  tn the FUREX esulpment storapge turmels 1 1973 was
35, pdd cubic feet of waste, including 15,00 C1 Co-BR and leccs

ctharn S@@ grams of clutonium. (WASH 1S538)
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Boratible Indian Rescivalion

REVIEW OF THE DRAFT ENVIRONMENTAL
IMPACT STATEMENf ON THE
DISPOSAL OF HANFORD DEFENSE HIGH-LEVEL,
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NUCLEAR WASTE
FROGRAK
CUNFEDEHATED TRIBES

Umatilla ﬂml«m Redervalion

PENDLETON, OREGON 97801
Ares Code 538 Phone 276-3018

August 8, 1986

Tepartment of Energy
Richland Operations Office
Wasie Management Divislon
P.0. Box 5560

Richlend, WA 99352

Attention: R.A. Holten/EIS

Deagr Sirs R

Enclosed, plesse Tind three copies of the written comments on the DOE Draft
Environmental Impact Statemenl (DOE/EIS (f13) *Disposal of Hanford
Defense High-Lavel, Transuranic, and Tank Wastes,"

The prumary concerns and key issué identified by the Umatilla Nuclear Waste
Study Program are discussed in the initial "General Comments™ section of the
review doeument. Specifio comments on each section of Volume I'and each of
the key sppendices follow these "General Comments.”

We are looking forward to your response to these comments.

Sincerely,

Mﬂ;«/%@@

William H. Burke, Dirgetor
Umatilla Nueléar Waste Study Program

RECEIVED
AUG 1 11986
DOE-RL/BYL bee

el Y
\_J Jec- 22

FTREATY JUNE 9, 1855 4 CAYUSE, UMATILLA AND WALLAWALLA TRIBES

0 %7 2
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NUCLEAR WASTE PROGRAM

August 1986

Prepared by;

Ceuncil of Energy Rescurce Tribes
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REVIEW OF DRAFT ENVIRONMENTAL IMPACT SPATEMENT

DISPOSAL OF HANFORD DEFERSE HIGH-LEVEL
TRANSURANIC, AND TANK WASTES

GENERAL COMMENTS

The following general comments and conceras relate to the Dreft EIS as & whoie and not

to specific ehepters or appendices:

1

2.4.2.2

2.4.2.2

There is no discussion in the Defense Waste DEIS on the respansiblity of the ILS.
Department of Energy {USDOE) to meet its obllgations under the trust relationship
between the 0.8. government and the Confedersted Tribes of the Umatille Indlan
Reservation (CTUIR), The potential disposal of high-level defense wastes either in

_situ or in & deep geologie repository at the Hanford site slong the Columbia River

requires eonsideration of this important federat rcﬁpunsibility.'

On Jenvery 23, 1983, President Reagan reaffirmed his edministration's commitment
to the protection of Indian rights and resources held in trust by the [lederal
government. The President's Indian Policy Statement deelared in part:

"This Administration honors the commitment this natior made
in 1970 apd 1875 fo strengthen tribal government and lessen
federal control over tribal government affairs. The Adminis-
tration is determinmed to turn these goals into reality. Our
policy is to reaffirm dealing with Indien tribes on & povernment
10 pgovernment basis and o pursue the policy of self-
determination for Indian tribes without threatening
termination.

In support of our policy, we shall continue to fuifill the Federal
trust responsibility for the physical and financial resources we
hoid in trust for the tribes and their members. Fulfillment of
this onigue responsibility will be sccomplished in accordance
with the highest stardards.”

The CTUIR has off-reservation tresty rights in the vicinity of the Hanford
reservation end whied could be signiﬂe.e-lntly and adversely impacted by the disposal
of defense wastes st the Hanford site whether in-situ or in & deep geolegic
repository. The tresty rights were guaranteed to the CTUIR in their 1855 Tresty
(12 Stat. 845). These off-reservation rights, which inelude the right to fish, hunt,
graze eatlie, and gather roots and berries, may be by tribal’ brers in

the immediate vicinity and downriver of the Renford site.

1
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The DEIS contzing no disoussion gbout how DOE intends to satisfy its trust
responsibilities in disposing of the Hanford def ense wastes. It should be pointed out
that DOE owes this trust responsibility to many Northwest Indian tribes thet eould
be impacted by DOE's defense waste disposal decisions, Certsinly the faliure to
provide a qumulative Impacts analysis of All Henford nuciear waste activities does
not bode well for tribal confidence in DOE's ecommitment to its trust
responsibilities,

Based¢ on Determination 3 ehove, the fellowing aclions and facilities should, &5 &
irirum, be considered in the DEIS:

2,

. BWIP bigh-leve! nuciear waste repository;
. HN-reactor;
. Purex and other 200 area plants;

The Defense Waste DEIS is deficient in its anelysis of the cumulstive impacts of
the disposal of defense wastes at the Hanford site combined with the varlety. of
federal and ron-federal activities at Hanford involving plutenium processing,
radiosetive materials resesrch, nuclear power plant construction, operation and
decommissioning, and hjgh and low-level waste disposel aetivities, The inadequate
consideration of the eumulative impaets violates the Council on Environmental
Qualkty Regulations and the caselaw interpreiing NEPA and its regulations.

The Couneill on Envircnmental Quality regulations require that. thé seope of an
environmental impact stetement includz_: eunuiative impacts. (40 C.FR. Section
1508.25), Cumulative impect is defined 85 "the impact on the environmantal which
results from the incremental impact of "ihe getion when sdded to other past,
present, and reasonably foreseeable future actions regardiess of whal agency
{{ederal and ﬁon-federal) or person updertekes such other actions. Cumulative
impaets eep resull from individeally mincr collectively significant mctions taking
place over a period of time.™ {40 C.F.R. Seetion 1508.7.)

The Fifth Circuit Court of Appeals has determined that a meanirgful cumulative-
el fects study must identify: ~

0221
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The area in which effests of the proposed project will he felt;
The jmpacts thet are expected in that area from the proposed project;

Other actions - past, proposed, and reasonably foreseesble ~ that have had or
are expected 16 have impacts in the same ares;

‘The impacts or expected impacts from these other actions; and

The overall impaet thai can be expected if he individual impacts are
allowed te Becumylata. 3.

Fritiofson v, Alexander, 772 F.2d 1225 (3th Cir, 1985),

Based on Determ!naiion 3 sbove, the following aetions and fecilities should, as o
minimum, should be eonsidered in the DEIS:

1.

BWIP high-level nuclear waste repository;
H-ranctory
Purex and othe 200 ares piants;

Decommissioning, decontamination, and disposal of the B, G, I, DR, F, H,
KE, and KW resctors;

Fast Fnx Test Facility;
300 area leboratoriesy
WPPSS WNP-Z power planty

U.8, Ecology low—ievel radioactive waste disposal fraility,

in Mstursl Resources Defeiise Cotnelt, fnc. v. Canawax, 524 F.2d 79 (3nd Cir.

1975), the court hald thel an environmentol impaet statement for a Navy dumping

iii
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proposal wWas inadequate under NEPA when it falled o diseuss other dumping and
dredging pro]eets in the same area. The eourt rejected the Nnvy's argument that

'many of the other projects had not been finally approved or thet those prejects

were unrelated to the Navy‘s prnposal the court found that the other projects were

“‘more than mere speeulatmn, that they were planned or existed in the same

geographical eres, involved dredging and disposel of spoll and presented similar
pollution problems. The court therefore required the environmentsl impact
statement to consider al of the projects in the sren. Jd. at B7; see slso, National
wildlifg Federation v, 1.8, Forest Servies, 592 P.Supp, 231 (D. Or. 1984).

The Defense Waste DEIS falls to discuss the epplieation of relevant hazardous
waste laws,

While it is stated that sl applicable laws will be followed tha statements are vague
and conflictive. The DEIS does not address the requirements and the intent of
federal environmental law embodled, particularly, in RCRA and CERCLA
{"8uperfund"). Del‘ense waste dispcsﬂl activities must earry out the intent of KWPA
and the standards establlshl-"d to Suppurl NWPA by NRC (lﬂ C.F.R, 80) and EFA (40
CF. R 121): otherwise un mconsislent dua] sys'(em is establlshed in which the lower

' st,andards of the defense-only disposal sclieme will defent the purpose of NWPA and

other Tederal laws.

I particular,‘ provisi'nns of the Atomie Energy Act (ARA) exempting some defepse

waste streams from federal standards must not be used to bypess what is in effect a
form repository under NWPA. AEA ereates the exemption for the sote purposs of
prevéntjng undue interference with defense and national seeurity programs, ard fo
carry the exemption ovér Into matters of environmental saféty, messured, in

' geulugm tlme, eannot be justified eitner in terms of national environmental poliey

or statutory intent. The DEIS must demonstrate that permiturg requh'emems of
fecieral and state law can be satisfied at al.! dlsposa] sites, and especlally that'state
requxrements for protectlon of grnundwnter quahty can be mel. As federal and
state definitions of "mixed” ehemical and radionctive waste are daveloped nd
appropriste standards and Juristictions are establiphed, defense waste sotlons must
be shown to be cepable of gempliance by the time any Record of Decision s issued.

iv
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The Defense Waste DES does not discuss the disposal of some of DOD's most radio~
active waste—spent resstor cores from muclear naval vessels, Such cores would
constitute e sipgnificant inventery to be prosesses §f Hanford were used for co-
disposal of commercial and defense wastes In a high-lavel nuciear waste
repository. An 'impact sssessment for this potential DOE/DGD activity should be
included in the Final EIS.

The Defense Waste DEIS uses a "granite repository” for cost ¢aleulations used to
compare the “geolagic disposal alternative™ to the “reference alternatlve,” The
"granite® or second, repository prograimn was “postpaned indefinitely” by ‘the
Secretary of Energy on May 23, 1986. This postponement may prevent completion
of & granite repository and may invalidaté the cost comparisons.

EXECUTI¥E SUMMARY

The Execulive Summér_‘.,' indicates. that nan—.hlgh level and nﬂn—diefense nuclear waste is
not eangidered In the Kdrnrt- EIS. Tlus means that past, présent. and fulure iow-!evel
cbmmercial—i;eucrale_d waste, decomnjllssiruned submarine reeciors; and retired DOE and
{oreign production renctors are not diseussed in this EIS. Recently released documents
on past radionuclide releases &t Hanford indicate that any future development at
Hanford, inchuding the proposed BWIP nuelear waste repository, should be considered in
terms of cumulative envirenmental and socioeconomi_c impacts, not separately ss is the

current practice,

On page x,.second pazfagrsph, the stetement is made that "the envireamental impgeis
{both short- and long-term} caléulated for the fc.Jur ajternatives generally are low and
show no marked difference among the three disposal alternatives,” This statement is
misleading, sinog r.nany teaders will not critically review the appendices, where Appendix

R indleates that in the in-situ and no-sction disposal niter_natives.' fatalities can be .‘

expected from drilling ot excavating into buried strontiut and cesturn capsiles. A more
judicious, aceurate stetement of differential environmentsl impaets is warranted.

CHAPTER ] - GENERAL SUMMARY,

Better written an¢ more useful than the Exe_cutive Summar.y, Chapter 1 does eonvey the

significant diff_ererlcs in environmental and-health eonsequences of the four aiternatives
being eonsidered in this EIS in Tables 3 and 4. The diseussion of these tables on page 1.19
does not, however, en-iphnsize th'ese differences end ineludes little to draw the readers’
attention to the radiological reasons for proposing the reference alteraative.

CHAPTER 2 - PURPOSE AND NEED |

Descriptions of the.‘sm'tutory requirements sppear 1o be adequaw,'slthough discussion of

. the "need” for permanent defense waste isolation from the biasphere Is iargely sbsent.

To some extent, comparative disposal metheds and relsted hazards are deseribed
elsewhere in the doeument. However, more information in Chiapter 1 and 2 concerning
permanent isolation ard its role in proteeting the general puh.]ic from expesure to
ionizing radiation would be helpful to lay readers. This information ewild Inelade brief

2.3.1.14
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deseriptions of fhe radiztion hezerds assoclated with defense wasie dispessl, the
biological effeats of lonizing radiation, and the relative effectiveness of engineered and
natural barriers in isolating wastes from the biosphere.

CHAPTER § - DESCRIPTION AND COMPARISON OF ALTERNATIVES

The aliernatives selected for disposal of the Hanford defense waste are logieal and make
a particularly strong case against the “ne disposal action® atternative {Table 3.28). The
cost comparisons for the four alternatives make a strong case for the "reference”
slternative over the only slightly less expensive Min-situ® and "no disposal action™
alternatives. The "reference" alternative fails, however, tb provide unrestricted use of
the Henford Reservation to future generations of Umatilla tribal members, to whom the
vight to hunt, fish, &nd gather roots and berries on the lands eomprising Hanfard was
restricted in- 1842 in violation of their respective treaties of 1855. The majority of the
eominents on the technical content of this chopier are made in comments on the
appendices, particularly Appendides C, D, F, M, R, §, and U,

CHAPTER 4 - AFFECTED ENVIRONMENT

Chapter 4 discussés environmental monitoring results for Hanford ss of 1884, the last
compiete dsm_'set available. THowever, this chepter discusses very little data on
hlstorioal réleases &t Hanford (1943 to 1984) or the long-term degradation of the
enviroment due to these releases. This & in contrast fo Seotion 4.3, Beismi‘city, which
discusses hlstorioa) SEismici-ty sines 1850 {see Figure 4.4]; The eumulative, leng-term
impeets of ail af Hnnford‘s'operntions are. of particular concern to the Umatilla, who
have ireaty rights and "wsual &nd accustomed” fishing grounds on the entire Columbia
River above Bonneville Dam. The comment on page 4.12 that 270 Ci of Cobalt-60 are
found in Columbiz Hiver sediments between the Hanford site and the mouth of the river
ean bhe cor:'nbined with the ecomment on page 4.28 that "the Hanford site serves as the
spawning ares for more than one-third of the fall chinook salmon in the mid-Columbia®
to see that the tribe has legitimate ceuse for concern over Hanford's pest, present, and
future operations. i ’

The fact that "the preveiling wind directions are from the northwest in all months™ {page
4.21 and Flpure 4.10) is o major éancem of the tribe becauss the reservation is located
southenst of the Hanford reservation. The viebility of future Munting and gathering on
contaminated lands within the Hanford reservation is atso of concern to the tribes.
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Although most of the comments on the teehnicsl content of Chapter 4 are eontained on
the comments on Individua) appendiees, some will be included here, The reference to
Myers and Price, 1979, extensively paraphresed on pages 4.8 and 4.8, ts confusing because
tha reference is not listed in this format in the reference list on page 4.38. The vertical
exaggeration of 52 on Figure 4.3 is too great, leading the lay reader to a distortad view
of the surficial geology of the Honford area. Although the magnitude of the probable
maximum flood on Cold Creek 13 discussed on page 4.12, the locations of any high-level
waste disposal sites within the 200 Areas that may be included in this ftoodplain how or
10,000 years in the future are not diseussed in chapters 4 or 5,

CHAPTER &% ~ POSTULATED IMPACTS AND POTENTIAL EN_V]RONMENTAL
CONSEQUENCES

Becguse Chepter b deals with impeets of the four aliernatives diseussed in Chapter 3, it
is hased on data frem sll of the mppendices. For this reaso, detailed comments ob the
medels and eonclusions dissussed in the chapter are found in the evaluations of the
individual appendlees. Some general comments are, however, included in the following
paragi'nphs.

On page 3.4, data congerning monitored releases from Hanford in 1984 is discussed. The
ecumnulative whole-body dose incurred by an individual due to 40 years of Hanford releases
is not éhcussed Fhe impact of the proposed action Is not an isolated event, but only &
part of the tota! history of plutonium processing, radionctive materials research, nuclent
power plant construction and operation, and high- and low-ievel waste dizposal activities
st Hanford. Unless these activities are considered together, the actual impacts to the
environment canmot be determined. For this reason, the Umatille, who are very
soncernad shout long-term |mpacts to thelr possessory and usage rights ares, which
ineludes all of the Harford reservation, does not accept the jmpact seenarios discussed in

Chapter 3 and Appendices H, 1, N, and R.

Sections 5.2.2.4, 5.3.2.4, §.4.2.4, and 5.5.2.4 discuss ecologieal impeets of the four
alternatives being considered for defense waste dispesal. Thase sections, however,
disouss only the on-site impacts and not the impacts off the Hanford peservation. Even
on Hanford, Chepter § presents no quantitative data for impacts to widlife and plants.
DOE szeme to confuse "ecological impacts” with the smount of send gravel resources to

<34
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be used in construetion of ekch alternative. Therefore, the “opergtional” ecologieal
impaets of the no disposal action alternative {Section 5.5.2,4) should be ‘defined es all
impaets fram blowing cdusl, seepage, etc., over the period from the present to the yeer
2150, since no eofiventional "operations” will be performed to clean up the waste. These
!mpact's are stated tobe ™. . . 'Esent'l'a}ly vnehanged from present eonditions,™ atthough
the potential for the lohg-term contamination of piants and wﬂqufe through  this
alternative is undotbtedly greater than the potential for a.il_ the other slternatives
eombined.” o : o

Summary tabl are needed for Seations 5.3.4.3 and 5.5.4.3, Impacts froin Disrupticn of
Wastes by Intruders, and 5.8.5 and 5.5.5, Resettlerzent, simitar to those in Ahpendix R.
Fhese tables should summarize the very large mgximum doses= that an introder niay incﬁr
during the fitst 505 to 1000 yesrs from drilling, excavating, drinking water, ot ferming on
the weste sites Tor the in-situ and no disposal action alternatives,

CEAPTER 6 - APPLICABLE REGULATIONS

Regulations concerning the spplicdable’ EPA standerds for radionuclides are covered in
Chapter 6. The regulations spplicable to hazardous chemical wastes, their control, and
their spproved disposal methods ar¢ not ineluded in this ei:apter. Becsuse the hazard to
the environment may be as grest or grester from the chemiesl }éro«_:essirg wastes,
including beevy metals an¢ organi¢ ecmpdunds', as-from the radioacti"ve_ wn_s'ge_é, these
regulations must be included in this chapter and a discussion of the sho_z.-l- and jong-term
Jimpeats of these chemical wastes must be ineluded in Chap'ter 5.

While it i3 stated that all applicable laws will be followed the stetements are vague and
confletive. The DEIS does ot address the requirements end the intent of federal
environmental law emibodied, pertiedmly, in RCEA and CERCLA. Defense waste
disposal activities must carry cut ihe intent of NWPA and the standards established fo
support NWPA by NRC (3¢ C.F.R. GG_) and EPA {4 C.F.R. 181); otherwlse an inconsistent
duél system is esiablished in wkich the lower standards of ke defense-only disposal
scheme will defeat the purpose of NWPA and other federal laws.

In particular, provisions of the Atomie Eaergy Act (AEA} exemptling some defense waste

strezms from: federal stendards must not be used to bypass what is in effect a form
repository imder NWPA. AEA oreates the exemption for the sole purpose of preventing

4

undue interferénce with defense and naticnsl security programs, and to cafty the
exemption over into matters of environmenta! safety, messured, in geclogic time, carnot
be justified either In terms of national environmental poliey or statutory intent. The
DEE must demonsirate that permitling requirements of federal and atate law ean be
satisfied at all disposal sites, and especielly that state requirements for protection of
groundwater quality can be met. As federnl and state definitions of "mixed™ chemicat
ond radicactive waste are developed end appropriate standards and jurisdictions are
established, defense waste actions must be shown to be capable of eomplienée by the
time any Record of Decigion is issted,

31
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COMMENTS ON APPENDIX B
DESCRIPTION OF FACILITIES AND PROCESSES

The followlng comments refer to Appendix B:

1.

On page B.22, why are piles to be hammered into the weste? The potential for
contamination spread with this technique is enarmous,

Instend of piles, the use of the state~of-the-art "dynamie compaction® technique is
recommended. This technique has been uaed suceessfully in consolidating organic
seils, sanitary landfilis, aqd hazerdous waste disposal areas, The technigue was
evel previously'recom'mended to POE for the TRU waste disposal area of INEL in a
1980 report by Dames & Mocre for EG&G 1dahoe, Ine,

COMMENTE ON APPENDIX D
TRANSPORTABLE GROUT FACILITY

Several general comments on this appendix follows

1.

Z.

3.

5.

the addition of zeolite or diatomaceous earth and efay to the grout might prove more

The use of acronyms in this appendix is excessive. Although the use of sueh
acronyms is symptomatic of many government documerts, this EIS iz suppesad to be

written for the general publie.

Metric units are used first, with English equivalents In-parentheses, throughout
most of this EES. 1In this appendix, however, English umits are sometimes used
first, This sdds-to the confusion of the non-technienl audience for which this
document is supposed to be criented.

No basis-is given, and no references are eited, for the Radiologicel impacts eited in

Sectlon DLT.

Simiiarly, no baesis for calculation or references are given for the ecosts in
Section IhB. ’

The reference to Roy, et al, 1983, notwithstanding, nc ;nixmres of man-made
eement grout ard radioactive, heavy metal, and toxie ehemical wastes have heen
shown to heve survived. for 10,000 years. Ne solubility studles for this grout,
especially. assuming & climatic change to wetter conditions or a rise, however
unlikely, in the water table, are utilized in this disposal seenarlo. Based on a
reference not used in this séudyr

Dames & Moore, 1880, Final report, research and
develepment’ on  in-sitn  encapsulation for  low-level
Transuranic burled waste at the ldaho National Engineering
Laboratery: Unpublished rept. for EG&G Idaho, Ine., Idaho -
Fatls, Idaho, .

effective In containment and sbsorption of the waste than & straight eement grout.

4.1.1
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COMMENTS ON APPENDIX G
METHCD FOR CALCULATING NONRADIOLOGICAL INJURIES
AND ILLNESSES AND AND NONRADIOLOGICAL FATALITIES

Appendix G states on page G.t that its purpose Is to deseribe methods used "to estimate
postulated nonradioiogical injuries and illnesses and nonradiclogical fatalities associated
with each alternative analyzed in this EAS." This appendix seis forth [ive (3} categories
of nonradiological injuries, illnesses, and fatalities as fo-].lows:

L] Oceupational injury assoclated with actunl work environment;

L] Oceupational illness related to workplace conditions in which workers
eontract aeute or chronie diseass which meay be csused by inhaYatlon,
_absorption, ingestion, or other direct contact;

» Lost werkdays due to occupational infury or illness;

. Recordable cgses involving occupational infury or iliness, Ineluding death;

and

L] Nonfatsl eeses without lost workdays.

The fo]lov'ving comments refer to Appendix G: -

1. A major deficiency of .Appendix G (and the eptire Draf ETS) is the limited scope of
nonradiological effeets. As noted above, this appendix eovers nonrediological
oceupationa) impacts only, MNe attempt is
significant nonradiological impaets which are likely or possible as m result of the

made 1o identity nor evaluate other

postulated defense wasle disposal alternatives, These include, but sre not limited
10, the following:

) Injuries and deaths atiributable to:

— Automobile and other: vehicular traffic aceidents invelving profeet
employees eommuting between work locstions and residences;

3.

97 9
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— Yebicular accldents, in. which projecf-related nonradiological materials
shipments and related transporl workers are involved in collisions with
members of the general public (drivers or pedestrians} in nearby
eommunities. '

— Other aceidents stemming from generally inereased eaonemie setivity.

. Property démnge resulting from loeal .or. regionsl vehicular accidents
involving eommuting employees,: nonradiolegical énate;ial? shipments, and
members of the general public within the vielnity of the project sites.

s Inzreased airborne nonradiological emissions from increased vehicular traffic
in the study area,
Deta on locaifregional treffic’ volumes, aceldent freguency, 'and
transportation injuries and fatalties should be provided in Appendix G or

.. Appendix ¥ to support {urther analys_is'ut' such impaets.

Table G.J provides data on incidenee rates used for repository construction and
operation estivities. Data for -"underground miring™ is 8.37 irjuries and illnesses
per 100 worker-years and 0.0% faialities per. 100 worker-years, based on averages

from the Mine Safety and Health Administration for all noneoal mdergr[)und mines,

ineluding riaetal.- nonmetsl, and stone. ' It is unclear whether such date include
underground uranium or phosphate mines which mey experience higher retes of
nonradiclogical (as well as rediation-related) injuries or occcupational illnesse&
(Note:

“pre-disposal® uranium or plutumum prucessmg sleps have been factored mlu

it is alko unclear whether radm]glca effects of uranium m]mng or, othep

analyses of radiological impacts as deseribed in Appendix F. Such radloluglcal
elfeats of the “nuclear. fuel cycle" zre ruutjnely included in EIS's for individual
commermal nuclear power plants, based on "generie” factors for the various
prucessm.g stq:g Similar prov!smrs should be made in the Hanford Defense Waste
EIS)

Note: see ndditional commenis on Appendix Li
Constructior and Operational PermcL

Nen-Radiologieal - Impacts—

3.4.1.4
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COMMENTS ON APPENDIX H
RADIATION DOSES TO THE PUBLIC FROM OPERATION ACCIDENTS

The following comments refer to Appendix H:

1.

2

The intentianal omisgion of cccupational doses (see first paragraph, Page H.1) for
aceidents is a major weakness of this sppendix. Although the faeilities have not yet
been built, predictlons based on models of oncupational exposure should have been
ineluded, Nuclear reactors dre not licensed for econstruction until the NRC is
satisfied that they meet all safety regulations. A high-tevel nutlear waste disposal
program -should be subject to similar eonstraints, i.e. that all potential aceident
seenarios have been modelled and prove that the risks are aeeeptable.

Unlike most EIS's, this appendix is little more than a summary. There is littie or no
development within the eppendix of how a given conciusion or azsumption was
reached. Almost &1l meior points are referred baok to ohe or more other documents
on how the point was reached. Source teérms for aceidental releases of radicactlve
materials are of particular conceri.

As an example, in Sectjon H.3.1 there seems to be ne published documentstion of
how the EIS authors go [rom & referernce {Steindler and Seefeldt, 1990} on a
detonation in an air cleaning system to an in-tank explesion which ereates an
erosol release of almost 500 metric tons. No estimate of explosive yield is given,
yet almost 10% of the tank mass is estimated 1o be converied to an aeroso! form
(about 580 metrie tons). At the same time, the resplrable fraction of the 500
metric 10ns relensed is estimated te be only 13 kficgrems. FoF a tank which is
buried only & few meters below the surface, and probebly not designed to contnin an
explasion, it seems most unusual that an explosion large enough to generate 500
tois of aeroso: would only breach the filters snd nol blow the tope of the tank put
of the ground Further, for & 500-metrie ton aerosol release, & re]easg'e'uf only
13 kg of respirable material {or a fractional release of 9.0026%) seems low.

While doses are calculsted for this release, no diseussion of ghemicat tuxiciti (i.e.,
from eloud passzage and inhallation) is presented..

10

Tl fad)
COMMENTS ON APPENDIX X
ANALYSIS OF IMPACTS FOR TRANSPQRTATION OF HANFORD DEFENSE WASTE

The following com ments refer to Appénd‘uc 1

1. Appendix I is ctnfined to a discussion of radiological and nenradiological impacts of
Hatiford defense waste. While referance is made in the Hanford Defense Waste
DEIS to WIPP and Savannsh River Plant (SRP) defense waste environmental
affeats, no mention s made of environmental effeets of transporting defense HLW
from the 1daho National Engineering Laboratery {INEL} to a Henford geolcgic
repesitory nor shipments of TR U-wastes from INEL to WIPP.

2. If defense HLW Is shipped to a Hanford disposal facilitfy from SRF ar INEL, it is
possible that routes through the Umn_lilla Reservation could be utilized and
therefore entail potential adverse environmental impacts,

3. The RADTRAN I computer model deseribed in Appendix 1 can be utilized to
evaluate radiokgical risk from transportation accident relense scenarios.
RADTRAN H does not nccommodate atmospheric disperson to the natural
environment from the point of eontaminant release from a transportation aceident
scenario. Airb_nrfne material disperses from ihe acvident site as a funetion of the
prevailing meteorologiesl conditions. Generslly, these conditions ean be deseribed
in terms of time-integrated atmospheric dilution faotors (Curies-see/m¥) as a
funetion of aren within an jsopleth contour on which l;. applies. In RADTRAR It the
user must speeify a set of integratad eoncentration velues and correspondlng areas
which have been computed assuming B toially reflective lower boundery. The code
then caiculates & set of mirborne eoncentration and deposition econtours out to ]
maximum area of 10%m2, Thus, in most practica! sltuations the analyst must
utilize an atmospheric disperson hude] to develop the contaminant dispersen
charpcteristies of the contaminant release in any event, However, the RADTRAN
11 model provides a very effective method for quantifying the release of specific
radionuelides 1o the environment {souree term) once the mechanisms for
contaminant releass in an secident sceitarios have been established by means of
fault tree anslysis as previcusly deseribed. RADTRAN II alse has the capability to

- provide an estimate of human health effect from a transportation accident release

11
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to the atmosphere, which will be discussed in greater detail In & subsequent section
of the report, RADTRAN I will not, however, apcommodate the analysis of a
water immersion accident scenario., Sinee many of the proposed transporiation
routes for high-evel nuclenr waste shipments pass along major waterways and -
barge  shipments still remain ‘s possibility, thh: omission in the eode must be
considered a tmajor deficiency in terms of the C'E'UIR progeam 1o develop risk
essessment : methodologles for eveluation of tra.nsportanon aceident scenerios

-Invoiving high-level nuclesr waste shipments throigh tribal lands.

12

* COMMENTS ON APPENBIX J
METHOP FOR CALCULATING REPOSITORY COSTS
USED IN THE HANFORD DEFENSE WASTE EI§

This appendlx outlmu the method for calcu.'umng‘ costs for regositu_rx emElacemen t of
Hanford derense wastes, Total msls are derlved from the sum of costs for:

» Elet_rieval and processing;

L] ‘I\-pgsportal]bn; angd )
L] Reﬁusilory emplacement.

In cémpnting reposilury. émplacement eosts, use Is made on the. so-called RECON
computer{ model which ealeulates life-cycle construction -and operating costs for a
geolagic Fepository. As stated on page J.2, paragraph 3, the REGON model parameters
deseribe "facl].ities, copstruction times, shsfts, mine design, emb]acement LEmitations,
waste quantities svmlable for dlsposa). waste processmg parameters (tsbor, materials,
utility, and eqummeni reqmremems) famllly construetion gost and it laber, materiats,

utility and equipment ccs:;." The follawmg comments refer to Appendix Ji

1.  No mentior js made of im[:mrmnt parameters Invoived In ecomputing lire-uyclé costs
sueh as capitalization and amortization charge rates, costs of waifimate
.decom!.nissianing of geologic repositories {ssuming eomingling of defense. HLW and
spent - fuel frum.__ éummercial nucigar power p'iﬂ,nts)., and. perpeiual monitoring
following reﬁosltory clasiire. = -

2. "Fotal" costs ara cetensibly summarized In Appendix L (Tables L6, L.10, L.14, and
L.18) however, only. the "No Disposal Action” (Teble L.18) desoribes specific costs
for monitoring, surveillance, \.régetation contrel, snd subsidence maintenance.
Si_rhilar costs for other disposal alle_rnati\;é should be provided.

3. Costsof land éuoca‘téd to repository of other dcfense wasie disposal options are not
mentioned. It is unciear whether land values or costs are ineluded in the
caleulations. Since such lend has definite value for alternative uses (at least prior
to use for waste disposa) purposes and perhaps following decommissioning &nd
decontamination), "marginal and "real” ecosts of iand should be ineluded with such
dats disaggrepa ted.fnr purpeses of identifica_;ipn and analysis. )

i3
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On page J.2, last paragraph, first sentence, the statament is made that "the design
basis modeled was for & 47,000 MTU repository conteining equal amounts of spent
fuel and high-ieve! waste." What is the basis for ehoosing this capaeity? It would
appear that 23,5060 MTU was selected ns the eapacity for spent fuet and an ‘equal
cepacity for defense HLW in this "model® repositary. Since the Nuclesr Waste
Poliey Act specifies & geologic repository eapaaity of up to 70,000 MTU for speni
fuel (plus unspecified capeeity for defense wasté if comingled with spent fuel),
vegbsitery costs with these specified capacities should be déscribed in the EIS, at
least bt one of severdl sceharios for defense weste repository empiacerment.

Additionally, B sensitivity anelysis indicating computed costs at sevaral defense
HLW and spent fuel capacity levels should b deseribed in the F18,

L

COMMENTS ON APPENDIX K
SOCIOECONOMIC IMPACTS

This appendix deseribes methods used by DOE to evaluate soeloeconnmie impaets of the
alterpative defense waste disposal methods as summarized in Sections 4.8 and 5.7 of
Volume -1 ‘of the draft ¥IS, ~ As stated 'in Appendix K, socioeconémic impacts are

" confined, geographically, to a study erea enecompassing Benton and Pranklin counties in

the State of Washington. Soeioeeenomic parameters identified and assessed within this
two-eounty ares are limited primarily to: )

. Projeed workforee estimates for each alternative; and
. Population effects related to incressed project employment.

The foliowing comments refer to Appendix K

1. Very cursory informsztion s provided on soeial, fiscal, Infrastructure, and

community impacts, DOE's analysis ecncludes that orily minimsl sociceconomie”

impaet will be experieneed in the stidy ares due to:. {1) adéquite labor supply for
the relatively smell workforee associated with disposal operationsy {2) einple
housing slock for incoming workers and increased population; and (3) sommunity
services whieh are projected to be sulficient to support the project, its employees,
and-rejated population.

2.. The analysis of socioeconomia impacts is deficient in saveral respects. Pirst;-the
scope- of {he soclosconomic parameters’ covered in the analysis is unjustifiably
restricted. Second, the geographic scope of the socloeconomic evaluation appears
arbitrarily -limited ‘and therefore insufficient. Third, the bistarical pei-spe_clive
{empirical socioeconemic evidence) it: too limited w permit adequate analysis,
Finally, the cumulative soelozeonamic impaets of other nueléar energy activities at
the Hanford federal reservation (federsl, State, and private sectors) are
inadequately vonsidered. o . i )

3. As indicdted in 1 sbove, the drafl EIS conaiders project workloree and reiated
demographic impaots, but providés oily superficinl analysis of social, fissd,

15
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infrastructure, and commumity serviees impacts. No bescline informatler nor
projections ¢f economic parameters are offered (i.¢., personal and per capita
income, employment by Standard Indistrial Classification, memployment, lebor
fores participation rates, ete.). These should be deseribed in the EIS.

A distinction should be made between construction employees and permanent
operations workers in esch atternative.

Demegraphic data should alse include composition of the regional workforce and
population in terms of age profiles, ethnic composition, wege and salary rates by
major employer eategory (SIC code or similar), and educational levels.

Cultural, aesthetin, recreations), and other attributes should be described as part of
a comprehensive sociveconomic essessment.

Additicnal perameters should inciude summaries of county and community fiseal
data, traffic volumes mlong critical street and highway segments, traffic sccident
{requency, and related infrastructure deseriptions.

The geographic scope of the sorioeconomic analysis In the draft EIS is confined to
Benton and Pranklin counties in the State of Washingtoh. No evidence is prasented
in the DEIS to suppori ihe exclusion of areas beyond the two-county study ‘area.
For exempie, profiles of tne residential locations and commuting patterns of
cirrent Nanford employees may or may not support the prasent geographie extent
of the present study ereas. Witk improved regional highway facilities becoming
available recently and expecied to be fwrther refined -over the next few yesrs,
ecommuting times and fraffic congestioh in the Tri-sities area mey be reduced.
Consequently, project employees may be attracted to residences well beyond the
two-county area. Fhis issue should be addressed in the EIS.

In estimating population chenges and secondary empleyment, differential effects of
construction versus operations should be considered. The DEIS states that &
mulliplier of 1.2 is used to calculste secondary employment, but it is unelear

whather this faetor is used for both construction and operations workforees.

jLA

i1,

12.

13.

14.

2

If distinctions ere shown in the fina) FIS between construction and operations
warkforees, as recommended above, appropriate "secondary {or total) employment
mui tipliers™ should be identified for each type of workiorce data,

Likewise, caleulations ysed for total induced populstion changes should reflect
possibly different watios for construction-related activitiés and operational
activities, if appiicable. Historically, in many other major industrial and energy-
related projects developed near non-metropolitzn areas, population chenges reiated
to- construction activities have generally been different then these induded by
permanent np&utim&l workforces. 1t may be guite helpful to examine lmégr-—term
historical employment, ‘population, and other demographic data for the Hapford
comp!éx and sureolinding communitiee In order to Jfseern important relationships
between ehanges in workforees and population changes that have cceurred over the
43 year history of the Hanford Works,

Another important body of historical data that is mbsent in the DEIS concerns
epidemiotogical baselines, No informafion is provided on the status of populatien
heatth in the study area. It is recornmended that avaflable data on wmortality and
Thorbidity rates, age profiles of residénts, incidenge of cancer, and cther health-
related indicators be described in the EIS, slong with eppropriate eomparisons with
regional, State, end national [\enlth statistics.

The fimal E!S should incorporate relevant historical data {prior to 1984} concerning
radiological releases and emissions and any. correlations between such releases and
caleulated publie exposures to iondzing rediation in the study ares. The body of
historical data recently released by DOE/Richland Operations Office {approxi-
mately 19,000 pages covering the vears 1943-1834), together with other available
informaticn, should be utilized te establish an appropriate epidemiological baseline.

Ancther significant deficieney in the deaft FIS is the very limited treatment of
cumulative  sotioeconemic effects resulting from several major DOE and noh-
federal activities which may be developed s#multeneously with the propesed defense

- waste disposat projechs.‘ Although several other major projeets {(such as the

Nole: 'The tack of "cumulative mpacts” information applies to sll environmental
param eters, not just socioeconomic factors.

17
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possible resumpticn of construction of the WPPSS nuclear power units and the
potential development of the Basalt Waste Isclatlor Projeet) are mentioned in the
draft EIS, very llttle statisticsl data is provided. .

¥o mention is made of ongoing DOE defense materfals production actfvitles nor any
related soctoeconomic impaet information. Other DOE projects such as the recent

. and proposed future land burlal of Erradiated resctor components at ianford from

decommissioned nuclear-powered submarines, are omitted im the draft EIS.
Furthermore, DOE pians for decommissioning of several "moth-balled® prodaction

reactors at Henford and subseguent disposal of activation products {radicactive -

The cumulative
secioeconomle  and other environmental effects of such activities are not
eonsidered in the discussion of Peumulative impacts" in Section 6.1,4 nor in the
Appendices te the draft EIS.

wastes}. from these reactor components are not addressed.

Moreover, other non-DOE nuelear energy activities such as the Exxon Nuelear .
Company's nuciear fuel fabrication facilities st Richland nor the commercial low~
level mdicactive waste burial facility at Hanford are mentioned in the drafi EIS,

In discussion of long-term contingency events thaf eould have environmental and
i i wees (Sections 5.3.4.4, 5.4.4.4, 5.5.5) no consideratlon Is

mven fto the possible loss of resources and Indian treaty rights by radicactive

centamination or cataclysmle meteorological or geclogizal events or throvgh other
mechanisms whereby institutional control is tost. The draft EI$ does not mention
of [-reservation “pessessory and usage rights" speecified by the 1855 treaty between
the United States and Umatills, This treaty provides for perpetual rights to
hunting, fishlng, gathering of .natural foods and. medicinai herbs, .access to
traditional ceremonial and. rellgicus sites, and grazing of lvestock on unclaimed
lands within a large region jreiuding the present Hanford federat reservation.

While the tribe has been denied free access to these treaty rights on the Hanford

reservation since 1943 when ihe War Powers Act authorized federal eontrol of the
site, they continue to be interested in the utilization of thls aboriginal tribal site
and lts:pcssibie eventual return to Indian sceess and/or control. Additionally, the

1B

L3
.

Ruclear Weste Poliey ‘Act {P,L. $7-425) grants federal recognifion and status es
raffeeted Indlan tribes” to the Umatille. Similerly, the DOE Defense Programs
office, through discussion in the draft RIS snd other documentation, should
recagnize these treaty provisions ond describe the utilization snd cultural
significance of the Hanford reservation in terms of sboriginal and historie
possession by the "affected Indian tribes™ as ‘well &s contemporary and future
impacts. ’

18
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COMMENTS ON APPENDIX L : s
NONRADIOLOGICAL IMI?ACTS—
CDNSTB_"UCT!ON AND OPERATIONAL PERICD

This sppendix nd&ma nonrad_i&logice; impacis {or the three disposal alternatives and
the "no disposal™ metion, For each disposal option, nonradiclogical impacts include only "
the following: .

s emissions of nohradiologicsl pollutents

kN estimated injiries and fatalities

L] requiraméﬁts for fieplefébia resources

. costs ' ’

Honradicligical impacts rélated_tu trampart.ation of defense wastes erclz‘z_!nt ineluded in
this appendix.and are addressed in Appendix L _The following comments refer to
Appendix Ls ’ '

1. Estimates for nenradiological emissions (ineluding particulates, oxides of sulfur,
carbon monoxide, nitrogen oxides, gnd nydrocarbons) sppear to be reasoneble, based

on methods for caleulsting these emissions as deseribed in Appendix G.

2

As indicated in comments ot Appendiz G, & significant deficiency In Appendix L is
the craission of other nonradiclogical, non-pecupaticnal impacts such as;

@ .. Injuries and deaths aftributable to ineressed autemotive accidents involving
commuting workers, nonradiclogical materials shipments to and _froi"n the
dispesal sites, and secondary business (induced economic growth) activities.

L] Property demage resuiting frown both inereased traffie n;:giden_ts and normal
transportation {i.e., increased deferioration of highways as well as loss or

-, famage to property, ete.),

L] Airporne nonradiologieal emissions resulting from increased vehicular traffic
in the study area. :

20

On page 1.4, the cosis for the geologic disposal alterhative arg based on the use of
&n off-site "granite" repository at higher costs than an on-site basslt repository.
The "granite,” or “second," repository program was dropped by DOE on Msay 28,
1886, and this cost comparison is no longer valid. The use of this distant repository
cayses the eost comparison between the geologic and reference zlternatives io be
unrealistically favorable for the reference option,

See comments on Appendix G for additional remarks and recommendations.

21
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* COMMENTS ON APPENDIX M 3

'PRELIMINARY ANALYSIS OF THE PERFORMANCE OF THE
PROTECTIVE BARRIER AND MARKER SYSTEM

The .fallowing - numbered eoraments: end: questions refer 10 Appendix M of the Draft
Henford Defense Weste, EIS: '

3.5.1.27

3.5.1.7 >

4

3.5.1.25 *

On page ‘M.G, a figure is.needed 1o show. the cover to be constructed over the
grouted trench.

In saction M.2.and Figure M.9, what is the tested life of geotextile, especlally if
uncovered sind exposed to sunlight for long duratiohs of time? How long after
deterloration of the geotextile' will fine-grained sofls pipe Into the filter and the
fliter plpe into the tiprap? A graded filter, the standard in the construction
industry, would prevent such piplng, but would severely reduce the capillary effect.

In Figure M.9, side stopes of 11 are too steep 1o avoid gravitational slumping and
erosion for 10,000 years, especially If the climate becomes significantly wetter.

O page M.10, what heppens to the "dry cobble™ plant and mnimal barrier if the
varrier [allure seenarios™ arg consldered? ' A possible solution ks the pyrite and
broken glass barrier described im. .

Damés & Moore, 1980, Final report, reséarch ond
development - on  in-situ  eneaspsulation for  low-level
Transurani¢ buried weste at the Kehs National Engineering
Lahoratories: Unpublished rept. for EG&G Idaho, Ine., Idaho
Falls, 1daho,

In Seetion M.5.1.2, is-cheatgrass all that will grow oa the waste cover for 10,0060
years? What about deep-roofed arid vegetation, ke sagebrush, alfalfa, Russian

pilve, end others?

The models deseribed on pages M.21 and M.22 are for. ohe {0 18 years. What
happens after 100, s'uu, or 100D years? .

2%

€3
‘heﬂl‘
e
. o

BN A =5 L

The barrier failure scenarios are not discussed in sny detell in Seotion M.6, The

limits of thesa scenstios and their
this appendix,

1.
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3.56.5.8

3.5.5.8
3.5.5.8

3.5.5.8

3.4.3.1
3.5.6.35
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. COMMENTS OGN APPENDIX R
ASSESSMENT OF LONG-TERM PERFORMANCE OF WASTE
DISPOSAL SYSTEMS

In general, this is the mast hypniheﬂasl appeﬁdlx. Conclusions are hased on analytical
techniques which may or may not -be valid. As stated in this appendix,. groundwater

' tramport of the contaminants is the most probatle scepario for the release of the

contaminents from & disposal site. Yet, there are more wnknowns concerning the
meehanisms invelved in the groundwater transport seenario than in aﬁy ather scénario._
AS pointed out in Appendix V, the comstruction rjr a valid groundwéler modsl of the
HRanford slt.e is very difficult. Even using “conservative jops," variations in the
hydregeology make long-term prediction with any ceriainty vefy difficult. Without &
high degrec of certrinty in the annlysis,- the long-term predictions on the effects on man
are¢ merely pulling numbers out of the alr, The foliowing commonts rafer o Appendix R:

1. In the tables presenting the performance of each alternative, definition of terms
{i.e., Transport Assessment Teble) should be added to the text,

2. A table presenfing various health standards should be added.
3. What is & Transport Asscssrnént Teble?

4  Why did this appendix hot address the performanée of the various alternatives n
terms ¢f the chemicel species which misy be released from the storage sites?

5, At thir time, groundwater models eannot be fully develeped for the site because of
the high degree of uncertainty in the geology; therefore, groundwater travel times
eannot be aceurately predicted.

¢,  Onpoges R.63, R.00, and R.92, DOE has a tendency to dismiss some noatastrophic”
scnidént séen.ari.os a.vith & statement that " . . waste would be & small factor I the
devastation from a giant mateorite,” fivod, volesne, ete.  Although obviops that
duch & destrudtive bvent woild” destroy mumercls man-made structures and,
probably, kil! a number of people,'such destruation is temporary and such natural
events have occurred nimerols times throughout hstory. For example, 200,808

%

8.

9.

0.

Py
i
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people may have died in a single earthquake in- Chine and 100,000 may have died in
8 single cyclon¢ In Bangtadash. Within the short period of & faw yesrs after these
natura) disasters, farmers are again plowing the fields and towns are being rebuilt.
However, if such a natural disaster also spread high-level radicactive isotopes and-
ereated an environment too contaminated to support life for thousands of yes&, the
impacts on Life in the region would be far gréater. These statements that radiation
would be & "small factor” shc_uld, therefare; be carefully reevalosted,

On page R.64) no probabilities are glvan for the eirplane erash seenarlo.

On pages R.68 and R.82, the “in-place stsbilization® alternative must Include en
impenetrable ¢over to prevent individual maximum annual doses for the well
drilling and exeavation sceparios-of 1,000 to 100,000 rem/fyr. Such a cover Is
technically feasible, although at considerably higher cost than the proposed cover.
This cost increase might make the geologic disposal slternative more competlitive
in price with the in-place stabizization alternative,

On pege R.74 and in Tabie R.57, the use of any impermesble membrane on the.
surface of the ground In erid areas has been proven to creats increased_mnlstﬁre
below the membrane due to caplllary rise and condensation from air moving through'
the soil. This is the experience of highway departments with impermeable paving,
mining companies with pond liners, and landseapers with plastie sheeting in areas of
axpansive soit When sueh soll molsture [s produced, plant rocts grow into the area
of higher moisture ever if they hava to grow through the membrane or horizontally
beneath it. If ihe proposed mpermeable cover over the radwaste is planted with
shallow-rooted grasses, other deeper-rooted vegetation will eventually esiablish on
tr_!a cover through natural migration methods. As this new vegetation gljows',.ronts
will meve Into the moisture collecting below the membrang pnd eventually move
For example, the USUS has documented cases of alfalfa roots
penetrating Into underground mine workings at depths of seversl hurdred faet in

into the waste.

' Nevads, begslise the mines formed the nearest water table to the surface in this

arid region,

On page R.86, "5 acre-ft/yr per ecra® should be "17.2 acre-ft/yr per acre” and the
use of the word "erode™ in line 13 is questionable.
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4.2.55

3.5.6.7

4.2.55

3.5.6.5

3.5.6.32

3.4.3.8

4.2,55

i1,

L2

13.

14.

15,

16,

On page R0, #12,320 m3* should be 12,320 m3/sec.

On pages .90 ~ R.92, flooding is analyzed only for the Columbia River and changes
in pea level No mentlon is made of fiooding dn the Yskima River or on Cold
Creek. The putential Ior flash ﬂooding on Cold Creek has been identlfied as &
potential area for addmonal study in the repusxtory ‘siting program by the NRC.
‘Fhis is due to the pote.ntaal for fleoding of the southwestern corner of {he 200 West
area by the Cold Creek PMF.

On page R.91, a table or figure is needed to show the peak flows for all of the
floods discussed in the report. ’ . '

On page ﬁ.ﬂ!ﬂ, the cumulative impéel§ of Yave flow of mudflow (ahar) demming of
the Comumbia River Gorge 2nd subsequent flooding of the Henford area are not
evalusted. These types of dams have occurred during the lale Plelstocene
accordmg o work by Crandall and Vallence of the USGS.

on pagé"il.si - R.96, the seismicity models consider only "historieal cbservations
and ingtrument raeordings™ and “over & 100-year period {rom the year 2000." There
i3 no eitation 'uf.ény work ot the laig'ei;'é earthguake in thie region in the last 35,000
years [meximim credible event or, even the last 1u,‘uun'yem. There is also no
estimate of the largest earthquake to be expected 10,00 years into the future.

On page R-96, "eriticality” is me_nﬁuned, bt it is not diseussed in any detail, If 1t
Is of sufficient concern to be mentloned in the DEIS, 1t is of sufficient coneern to

' the reader to be thoroug-hly discussed and not summarlly dismissed. This is

par‘uculary true since the AEC wes ‘eohcerned enough mbout eritleality to take

. emergency maasures to prevent -1 plur.onmm waste trench at Hanford from

17,

becoming u-xtmaL The u-adiblhty of DOE is the only thing that suffers from suth

statemem.s as crmeality havmg "no eredible basxs.

On ;mgej R.B7, the rele‘;an'ce for s‘ton);z,".'rhurp, Gifforci, and Haitink has no date.
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COMMERTS ON AFPENDIX U
PRELIMINARY ANALYSIS OF THE FUTURE GROUNDWATER
TRANSPORT OF CHEMICAL RELEASED

The make-up of the.chemical wastes which were disposed in the cribs, trenches, ponds,
Frenck drains and fanks is not well understoed. As pointed cut in this eppendix,
substaniiai guantities of nitrate gompounds and various salts are within the waste. In
addition, metal such as chromium gnd mereury and organic compounds are available for
solute tramsport from the waste. In the EIS, these compounds gre considered secondary
to the radiologlcal wastes disposed at the site. For the long-term, these pellutants may
be just as impertant because these do not decsy with time. . It Is impertant that: the
nature of these chemical wasie be fully understood. and that the sources are
characterized in detail;

The follbwirg comments refer {o Appendix TU:

1, . Maps would be helpful Ilusgrating the sources of the chemical contaminants.

2. Maps should pe drawn showmg the predicted distribution of the: various chemlcal
contaminants with time after final birial."

3. [Hustrations. would be useful in defining. terms such as what happens when K&
_{distribution eoet.) = D as- uppased to Xd = 10E3.

4. In th!s appendiy, all a.n_alytical ppojectjons were based on eonservative estimations
which were -comsidered "worst cése® transport times for .various chemical
parameters. A "conservative ion"'is an jon that moves essentidlly at the same
veloeity of the groundwater, Because of the unknowns {ssp. the waste make-up and
volume: availsble for. transport) at the site, the statement that the chemical solutes
will trave) in the groundwater with little or no retardation may or may not be true,
but to state. this is the most conservafive approach Is wrong. Time is a relative
parsmater, thé longer & chemical species remains in the groundwater system,. the
more potential for harm, It is important to know If any retardaticr of any chemical
species oeeprs in-the' groundwater systen and how long it will take to fush-the
systom, Prior to bssessing the.impact of wurious disposa) systems, 1t is meor!ant to

“undetstand the self-clganifg capacity of thé nqulfer.

29

3.1.6.1




L85

3.5.6.41.

3.5.6.41

3.5.6.41
3.5.6.41

et

PEItes
EEEUS
",

<31

COMMBNTE DR APPE&DIX v
SELF MONITORING EXPERIENCE -

In- general, thE appendix raises some Interesting quesilons about past weste disposal

acﬂvlus at-the Hanford Reservation,

in the text, it is stated that thera are

approximately 200 waste disposat fnilities’ constructed in the 200. Arens and very litileds
known sbout the majority of them. _'l‘he following eommen!s refer to Appendix ¥V

1,

3

The groundwater monitoring network is aomprehens_lve with over 2400 wells drilled
and appraxlmately 1300 weljs Bsing completed: below . the water -table. It is
undersioed (not clearay siated) from reading the text. thal the wells which ere
monitored on a regular basis act as & early detection system for pnssih!e excursions
of redionuclides from u-lbs, trenches, ponds, Frenoh drains, storage tanks and
reverse wells, If it is detected in one of the observation wells that, groundwater
contamination is cceurring, s detailed characterization of the waste site takes

) place.

At-the Hanford site, four cribs,-one trench, one French drain, one tank leok, one
rg_vers:e well, and one disposal pand have been characterized. The reasons fof the
selection of these particular disposal sites for characterization is not elearly
understood. However, in each case contamination of ihe subsoil had eccurred to
stme extent. Groundwater contamination was detected only in a few instances. In
one case (Trench 216-Z-8}, over 100 kg of Pu was deposited and eritically was of
concern, This trench was mined for plutonium from 1476-1977,

‘U only nine sites out of 200 have been ¢haraeierized, there are several questions

siill Femaining a5 to the nature of the westes and whether or not an effective EI8
can be written evaluating the potential impact of waste disposal at the Hanford
site.

¥t would be halpfiud if a mep of the 200 Areus were presented showing the locations
of all the disposel sites.

A table should be prep;ared showing the chemical make-up of the waste in each
dispasal site.

0

%

“In the ch

3
{k&a
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J14 B

of the varlous erits, irsnches and pond sites, dry welly wers
used to gtudy the vadose Zone. Since wells are generslly not valld for menitoring
water in the unsaturaied zones, svetion lysimeters or other methods are
recommended. '

Several-of the wells were drilled on the site in the 19445, 1950s and 1960s. Were

" these wells drilled and compléted to striet QA/QC standards' if not, how valid is

the datat

This appendix points out the complexity of each disposal site. The potential for
gruundwhler cantamination end solute transport is highly dependent on- the site
specifie geology end hydrogeology of emch sita. 'This appendix also points to the
diffieulty of modeling the groundwater system for solute transport dﬁe to these
complexities. Of the 200 sites, only four percent have been characierized, Unthl
each site is fully understood, it will be very difficult with any certainty to prediet
the fmpaet of the various disposel scenarios.

Ne information from field testing was utilized in the analysls of cumulative impacts
from the 200 disposal sites. Suck an analysis should be required '
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July 26, loB6

Mr. ‘Rich HeltaryEIS
U.8, Department of Bu:ﬁ.
Richiant Cpexaticrs Off
, Washington 95382
har do, Helten: : . -
Comerts folloy on the UEIS, “Dispossl of Hanfoed. mfm'mgzsxcm,
a!ﬂhﬂk »

The RIS includes (mm:imuuumﬂxw'ma:w lltlrnat!\t! ﬂm S
- altarnativess

alzodt  complete’ - guclogic . disposal, . comlete in-'plam
stabilization, amd a refererce ntﬁ:-’ﬂv- that isa cxbimtion,

mmmmmhmmmnmﬁwatmm.hﬂm.

can’ yaasenably -infer the referance-al is y .;ly,
Mldimw_ Ltcthisﬂ fve. P . .-

Imhaﬁmmmﬁualnﬂmiwmﬁmm

decp ‘] m.utsm—moim-mo:m
ﬂuauwrhand memhmmﬁmmwablew it is vvier
mmlmmmublemmummmﬁmuymarwmlizaﬁm
methods which wmay. be developed.

Applying these basic conceins t4 the Hanferd DEIS, I inciude tranmwranics in
interim, retrisveble -storsce; double-wall tank ctents; single-wall tank
oontents, strontiun and cesivm in capmiles, andrwlqumtaﬂ high-level and
transuranic wastes. Tnese wastes sixmild be placed in safe and secwre
monitored retrievable storsge. ‘There are sape additionsl timnsinanic sites;
pre-1970 ones, which should. be evaluated for monitored retrisvable swxage
Thase gites are irdicated in tha DETS.

All radicactive waste shauld be yenderwd safe and inaccessible.  In this
comection it is appropriate to stabilize in place low activity low-level
waste and provide sites with barriers and markings. Menitored, rvetricvable
storage sites should be marked ard include featres to preclide imauthorized
access

COMMITTEES GHAIR, NATURAL RESOUARCES » TAANSPORTATION e ENERGY & UTILITIES
a

Reprasentative Dean Sutherland o ¢

Oon

S R L
-2

Assured mufthepuhlmshuﬂdbeﬂamﬂeﬂyﬂnghasufurm

operations and 1 ask that all plans and cperatives refiect this

Thank you far the oppertunity to oomment.

=

Representative - Dean Suthaxland

i7th Di.stx:.ct
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Abstract
By 1980, signifigant divferences existed between Department of
Energy (DBE) practices and DOE technical requirement= in the DRE
radgioactive waste management guidelines (AED 05111, At DOE
Hanford, these diifersnces resuited in 3% tanke of high-level
ragicactive waste that could not be rempver from failed Hantord

high—level . waste tan''m- nor sent to e tederal repository, In

additipn, .at Haniord, 12 million . cubic migters of plutonium-—

contaminated ®mil . excetdea the volume of the proposed DOE Nau_

Mexico plutonium repository by 6% times. The DOE hegan to revise

their guidelanes guring 1980-B4, Bot: difficult-obstacles remalned

S from easily affecting changes, 1ncluding
Lhe 1982 Nuclear Wazte Pnlx:y-ﬂ:t.- However, the new DOE-rad:oac—
Live watte mansgenel @ guidelines, . DDE Order GBZ0.2, allow the

conte ts af tre farled-Haniord high-level waste tanks to be left

1h place (n s1tur and may prevent the high-~level waste in ihﬂ

fairad Henitord tanis +rom bming -ragulatad oy the Naclear
Regu. atosy Gommysgrion ag required By the 1982 heciezr Waste

Felicy Ak,

Summary
Ganeral Cosments
Specific Lomments
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Department pf Energy Dralt Environmental Impact Stabement
D{spnsa] ot hanford Dedense High-Level,

Trarsuranic and Tank Wasies

. Bummary

The ﬁena*tmsnt of Energyv {(IDE: knew by 1?éo-tpat'DDE was qnahl&

te comply with :ts 1573 AEC raticattive waste guidalines  at any
ot 1ts military suclear waste d;sqosal siies. The problems &t DOE
Handor s were Qager th maghltude than those at' other DDE aites
1 » Thg Haniprd problems . centered  arocunt a8 large velume of
plutemumn—contamnated s0il, . ano high-ievel wostee in §49 failed
of 180l ated !aigh—l‘ev.ﬂl Iulalﬁte ‘tam':s. Foth ot tnese problem: were

thi

“piect of DOE megtings 1n 1R8I ano both  were ‘resolved by

vapi-cing  the AEC ramipactive waete guidelines with a new BDE

Grn;r. Fue néw DOE Qrdev }nr radioactl ve waste Tanagement did nat
recsive  public notice nor & puﬁl:c revign of required by CED
regulalions, &o1nguzn the Orger r epresentec & mayar federal  ac-
t;o; 2% -

-0t mere. FELT-T-1 the new 05 Oraer reder: nec ":gh415v&i and

trarsuranic wWwastes, FaraondiTally, W E responsibie fFOr TPE

Srigh~le-g2F WasTe rPPREILOF . progran for compercial and military

auplear waste. but the 1994 repos.torv guidelines have A dit-

ferent definition of h;ghnlaQel_uaste than does the 1984 DOE Or-
der for defense ratioactive wasteés, although both were publ ished
in 1998 (cf. T and 4i. Thls means that DODE can treat its dééénsg
high—iﬁvel waste d:iterently drom the high-level waste identified
for the h}gﬁjlavgl waste fepusltuky. Specifically, under the rew
DOE eriteria, military high~leavel uaste that cannot be moved to &
&ndéﬁél repository need, not bé mpved as reguired by law. Alsc, . if
!hé Hanford high-kevel Waste is burien at the surface in Hanforg
so1l, the new DOE Order may prevent the failes Hanfa?q high~ievel
waste tanks from being licensed by the NRC.

The new DOE Order ;réata high-level wazte &3 & . combination
af transurantc and iow-level wasig, In normai high-level waste
tah& operations, this ﬁéy not - lead "to . mhiiferent: pruﬁedure;t
rowever, classitying the high-level waste @3 a combination of
TeaAnRSUranic aﬁa 1;551on product wasts {low-level waste? allowe
‘the DODE to regesignste the high-level waste in the failed tanks
as less restrictive radicactive waste catngorles..The new DOE Dr-
der amglsts this recategorization with a new higher level of con—
:ﬁ%t"atlbh +or the definicion of  transdranic  wWaste  fl.E., 300
nfi g - 1inataad of :'l‘J nGisgi. This new definitzor for ‘;ranﬂul'ani.c
waste allowe the high-level waste 1n the 14% teiied tanks to pe
reclassified as low-ievel waste, the least restrictive category,

5n1pping the transuranic waste calegory altogetner. Because t-an-

<33

2.2.7

2.4.1.8




265

2.4,1.8

suwranlc  waste may be requiretd to ke sent to the WIFF repository
for transuranic waste 1o New Mexico, th 1784 DOE Order provides
an  incentive and_ = means teo reclassify the brgh-level waste 1n
the Ffailed Hantard high-Ievel waste tanks not as  transuranic
waste but a; lew-level waste.

Flutaniur waste in the +ai]én Hanfurd tanks coule be reclas-—

sifred as low-level waste instead of transurenic waste by adding

rocirs, cement, o Sther mater:al to the tanks. Redicactive waste
15 Cateqorized as traqﬁuranic only 14 the coﬂbgntrét:pn of alpha
emitters (e.ge. ;}uianaum: exceeds (00 ACi/g. This concentration
15 chaitulatec by oividing the numner of curies of alpha enitting

o, the total werght of the waste matrix phcluding confainc

ment_ g0 shaeldingd: homogeneity of the waste matrix '1s mot a fac-

tor ZaG. althuﬁgh the &mount of plutonium 1n an isnlated tanmk

wWoLll  stay the same, the calculation is based on total

wWEi _.Thls means thet rpckhe, concrete, or other materials added
to thg tailec h)gj—level weste tonks would reduce the calculated
congentrelion  OF  Fatlc of plutonium.  Since the imuunt of tram-
surailcs Serengs On the retic Qi_plutnn:um tc total wmeighit. the

decrease the amount of transuranit waste while in-

resalt wDui:

creasing the amount of low-ievel waste, Alternatively, if the

cuntente of & tank cannot be recategorized ipw-level but can be

iti1ec transwranic, the new UOE Order na  longer requires

bwied :n  deepr g&ological dispasal.

E

transuranic  wWaste to be sent to WIRFF +or repository o

sppsal i+
DUE can prove to itself that tne Treans.wanltc wacte 18 safer
buried where it is.

The new DOE Order +or radioattive wests management 1$ 0ot in

aceord with public law, the isa~ wasts Folicy fot.  For

eimmple,  the 1987 law deiines hieh-isve! wpaste ac the iiguid o

s but.not

reprocessin

28 a comb:rnation of and iowr-level waste as defin

the new DOE Order. Tne 1987 law ancludes o011 militasy high-level

nucless  waite without exception.. Third,  toe law specities i-.at
the Nusliear Eégula{nry Comm:ge: ~n jicense all high-levei wAFtE

c1sposal. thir the high-level waBLE 1k the faiied

Thie require

rlanford hagh-lé. 2l waste C[anvz he Fetrigesd. solididfied, &ns

1f the Marford M1gh-1Rvi.

waste in the farled EY IR 1g-ie4c'ir ‘he tamls 1¢>.hea! 'suFfacak

dispossl, the law raguares tne %uciearrhﬂgu)atory Temmlsson

licenss tne disposal site of the failed tanks as a repcs

the  site of the fasiled Hansord migh-ieve: waste tanrs becomes a

n-ievel wekte repozitory,  the reisas

ne d)spe;g; si1LE must Mmeet E-cirpoaental Frotection Fgenc P Egu~

isted reigaze limts. However, méntord deta inoicates thst cur-

-ant fEiEa?.; ints the ﬁmlumﬁia River from the Heniord 5it$ al-

ready exceed EFA regulations te.g.s &),

tory. 14

of contaminstion  from
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Ganeral Comments

1. In 1§83, the Tepartment of Energy (DOE} inspectﬂr General
investigated whether ar not the self-regulated. DDE changsd the
criteria and guldelines in its pui;cy S for . military ‘raginactive

waste management to cover up o to mitigate the effects of sip-

nificant Env:rbnmental_qnntam)nat:nn‘at DUE waste managemant dis-
‘posal facilities located throughout the United States (7,8). Al-

ihuugh the DOE Inspector égnnrnl fnuhé jn:t;ﬁ:e: hf“mxsman#uemnnt‘

and  impraprigties, the Inspector General found that -the DOE had

not acted 1mprdber1y.by issuxﬁq new guidelines for the management -

ﬁf military ﬂutbgﬂr‘yaétﬂ 491, The DQE_lngpeqtnr-ésngrai’s inves— -

tigation dig not include Site visits to any of the - DOE  nuclear
waste dx;pnsal.uités, Aand did not ver1+y‘any’nf,the'DDé'taﬁhni:ai

stuﬁial gupporting the revigion of the DOE guidelines. The BDODE

Inspetter . General’s contlusisn wes - made “...subject to onsite

tnvestigatipn..." (9?.

The firet radioactivé waste managemsnt guidelines for
military nuclear wacte wWere published in 1?73-5\; the otomic
Enefgy Commission  {AEC) {5). But wefore these guidelines were
written, the AEC had established by 1968-2° two of the key provi-
=ipns of the 1973 gwidelines:’ that all high-level radicactive

woete should be splidiflau, and that plutonium contaminated waste

L. QUSUmO
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was te be retrievable for later disposal (10), Yhe Fermal 1973

guidelines grew out of these provisions and the overall AEC

poelicy ta minimize releases to the public to the extent possible

{i0).

The 1973 AEC guidelines defiped high-level waste as the
agueous waste, Or the products of its soliditication. resulting
+rom pracessing irradiated. reactor fuels (spent reactor fuel was
inciuded in the definition but is nbt germane o thie issue).
High-level waste was :nitially +to be placed 1irm ret%ievable
gtorage; then, eventuslly, 1t was to be isolatec +rom the human
envirfonment. Transuranic  (usually plutonium)  solid  waste was
gefined az being d:fierent from hign-level waste. However, tran-—
Suranic waste was also to be stared for later retrieval, but the
1973 priteria did not require the repository disposal  that has
since  be#n chosen for transuranic waste (at NIPPrsn New Mexicor.
The guidelines did state that transuranic waste was to bégin . ak
and 1ncluwde  alpha—contaminiated waste above concEhtrations of 10
nTi/g (5Y.

The AEC guidelines becaﬁe policy. Thnig nu:léar w%ste policy
uas.rafle:ted \n reports fromn 1974-19B2. ?or example. & 1974 fon-
ford :Richland, WA? report Eﬁatéd:

Eresent fStemic Eneragy Commssion (AEL) regulatipng

reguare  that the liguid high-level waste +trom fuel

-l0 L

reprocessing !) be converted.to o solid. material

within.. 5 .years after separation in the fuel
reprocessing . step, and 2) be  encapsulated and
. shipped tn. a federal. repository withio 1O years of
its production for long—term management by the AEC
113,
in another example, & 198C Savannah Faver Flant (Aiken. SC)
report stated:
The current reference plan for managing. high-level
wastes. from the processipg of nuclear  reactor fuels
.im to solidify the wastes in a high-integrity Fform
with very low release potential ang.place. the ymmo-
pilired waste.in federal repositories (12},
HMore important thar the AEC guldelines{ but just &= specific,
ware the federal reguiations establisned by AEC in 10 OFR S0
High-level liguid ragdicaetlve wastes shall he con-
verted to a dry so0lig...ans placed in a sealed con-
tainer pricr ro  transter to a Federal repository
ce 13D
T:é;p]ah? for the disposzl of militeary- high-level wasis. war &
solrditigation and cispoeal  1n  federal  raposrtories.
problemns, someuhat unforeseen in 1972, became spparent

after.
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by DOE to mest the criteria set in the AEC guidelines ang transuranic waste management (21,. This portion ot the pew DOE

regulatione, a further concern was the F702 Nuplear Waste Folicy frder  changed the defimticn of transuranic or plutanlum Waste

Act {(20). This law required commereial and military high-level from 10 to 106 nGa/g. Plutonium waste J&ss than 1o AGisg became

viaste +to Bte 1sclated 4rom the biesphere in & permanent, deep low-level ‘waste. OFf further uimportance. Etransuramic waste no

oenlogical repository,  and that such repositories be licensed by longer had to be sent . te a federal’ repository 3¢ DDE  could

the Nuclesr Regulat

Commyssion, not DOE. The 1982 law defined demonstrate tm  1tseld that the waste was sately buried where it

high~level waste 1~ the himtarical tradition, was. Altnough the amount of transuran:: waste at Hanford above 10

the highiv radiocsctive material resultarg from  the ACi/g was estimated by UDE st up to 1. million cubic meters, the

reprucessing of spent nuclear fuel, including lig- amount abovse 1040 nl1/g was estimatee in 1987 by DDE at 4 ‘million

uid waste produced directly in reprocessing and any cubic meters (223. In 1988, without euplanation, the transuranic

1 = ived § iquir waste that . ; : [
solid material derived fram such liguir - contaminatecd soil at Hanford decreaseg irom 4 millson o 35, 000
. . in £4i .
containg fission products in sufficient cuble meters (23],

neEnte sea (20 Tt N = O P i1 6o +
geoncent-ations 2m fhe +1nal vers:on of the new DOE Order {97 radicact: & wastie

This law mesnt that i+ the high—level waste 1n the failed

managanent was publzshes :n 1964 1 2;.  wWithn the w order, the

Harford high-level waste tanks could not be removeu{ then the definition o Righ-level weste anc the policy.$or ths o sposal ot

fai11led tanks may become & repository licénsec oy &he NRC. I high-level waste changed. The new aedio:ti0n ibr nigh-isvel waste

addition, releases from this repusiiury wauld be régulated Ev the became:

Environmental Protection Agency {20}, 14 the NRG and the EPA The  highly radigactive wasie mmcerial that -esults

began regulating high-level waste in the failed Hanford high~ from tne reproceesing of spent Auclear  fuel,  in-

ievel waste tanks. 1% wouls represent a dimnuticn af DOE cluding liguic weste produced  directly  an

autherity on DOE property, ang it would estapi:sh & pracedant. FEPproceESI A and any solic waste derived fram  that

fniring 1982, the f:rst modifizstion of the AEC guidelines I huid. that conteine & combination of TRU waete

began with the issuance of part of the new DOE Order solaly for ang +1E£10n  products 16 ConceMtrations  as o

14 . . T B

(PoL413UBPL JUSLWIOD OU)
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reguire permanent isolation {(3i.
The key ditference 1A the new DOE Order 4rom the 1973 AEC
criteria wis to define hiqh—le&él waste (HLUW) as a combination of
transuranic  (TRUY  waste and‘;xs;inﬁ praducts {low-level wastel.
But the definitive change in the new DUE Drder was on the treat-
ment ni its military high-level weste;’
‘MNew  and readily retrievable existing HLW shall he
processed for disposal wn & geplogic repasitory. ac-
tording to the remnrements of the Nuclear Waste
Poalicy Act of 198T Fublic Law 97-4235). Other waste

wWwil!l be& stabilized ir place if aftter the reddisite

anvironmental dgpocumentation, the stabilizetion an
place mests applicable EFA standards,..fnv radioac—
tive wasts disposed t-ior ta implementation of this
Order shall be periocdically monitored insituo (3.
Although the tast twé sentences auoted from ghé DOE Order do not
specify Sigh-lerel waste, thesg sentences ar; located in the
reaguireaerts for hrak-level weste.

The new DOE Order on ran:caétxvé waEte managemEnt raore-
sented & majar chenad in the manssement of mxlltéry radioactl »e
waste. Federal-re;ulat:ons rFeSULrE &0 envlrcnmengal impact state-—
ment for an major federal astiyon «14:. Tne DUE did not  prepare

an environmental impact statement oo the new DDE Drder, and BOE

AT

T

Lo
3

<33

C4a WS 2%
. _ dﬁh
issued the new order without public nptice or- public review

7, 8.

2. DUE adiitted before a Gtate of Washington legislative hearing
in June 1984 that tlanfort is disposing of low-level radioactive
waste in cardboard boxes. rnrcluding piutnnium waste below 100
nanpeuries par gram {29}, Although DDE Orger 5820.2 =&llaows the
vse @f zardﬁﬂard boxes, the NRC has banned tﬁexr use in commer-
cial purial grounds. DDE Savarnah River Plant has, alszo terminated
the use of cardboard boxes 9.  Hanford shoulo terminate the use
of cardnnaﬁd.ﬁoxés for radipactive waste, or the EIS should jus-

tify their continued use.

3. ‘The  DUE ‘self-regulates its own managament of radigactive
wastes. Many of-the problems at the Hanford facility and at other
DOE facilitiss can be traced to self-management practices. e.g.,
changirg DDE Standards without .publicc review, using cargdbpard
butes, :nveﬁyps of repurts ¢7,%?), recalling letters and reports
and converting them to drafts to avpif Freedom of Information
requests (7,91, Vétc. DOE radioactive waste management should be
brought under WRC, EFA and state regulsation, endxng.thé DOE self-

regulation of nuclear wWastes.

17

3.1.5.8

2.2.13
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4, DDE self-regulation i1& compounded by writing DOE environmental . Specific Domments

impact statemsnts, such as the Hanford Defense Waste Draft EIS,

to suppprt DOE dscisions. Els documents are written by well- 1. Fareword, p. V. The Hanford Defense Waste Draft E1S (DEIS) eu-
informed, well-paid exﬁerts, but EIS documents are reviewed by an cluded low-level radioactive wastes in'liguid and solid disposal
il i-prepared public within a restricted time period t(the DEIS was sites at Hanford after DGE changed its regulations for radicac—
itselt 2 years overdue). DOE  environmentai impact statements tive wastes. This change reduceid the amount of transuranic  ang 2.3. 1. 13
20 3'2'9 should be roviewsd by independent peer reviaw groups, for the high-level wastes tohsidered by the Hanfors DEIS, e.0.. %%, 7% oF
E . benefit af the publie and  DOE, before the EIS nnc;mants are the smpunt of transuranic contaminsated soil wWas changes to  iow-
reviey‘ugﬁ by the public. ) level waste. The Forewciro ahouid Justify th‘e erclusian of laow—

teve]l wastes from the DEIS.

Z. Forgword., p- vi. The Dejense Waste Manasement Fi:: (DOE/DF

@015:  publicatior date of June 1983, sthould be 1inciuded in

865

reference to the Bjan. Yhe 1985 date of this Filan indicates -that 2 2 8
M e O

DOE  had already getermined ov 1983 that the m'gh--]eiei'waste in

the Jailed Hanfora high-lével waste ftanks were net Lo ps  moved.

Although ' an conflict with t5¢ 1TE2Z NWFA public law, poE changeo

the definitior 2nd manageme~t proceedures for Hanford high-lavel

waste in its DO Order 5823

V2t support the 1983 decis:0n by DOE

in 3tx Flan, PBerauss the EIS 1: the decision document for mejor

federal aft:nns, the “1nal EIZ shoaic dustsfy the eari, decision
by the Flan and DOE {roer S530.23 ard the EIS should state

whetner the Bian and the DOE Order have made the DEIE »o- Lanford
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Defence Wastes a syperiluous document.

3. foreword, p. via., The Lraft EIS states that it has been weat-—
ten in compliance with CER guzd&llnéS. The CEW guidelines require
that an E15 be written +or.a]1 malor federal actions, including
the replzcement of guidelines and operat:cnal criteria (2), e.g.,
ROE Order SE20.7 +or ridiosctive waste managemént. fin EIS for DOE
[rder SH20.IZ was not written. The final Hantord Pefense Waste EfS
showuld austify ot publishing an EIS for DOE  Orger S5820.2,  The
DELS di¢ not describe the environmental impact that changing the
DOE Order hasz had on the Hanford environment, e.g.. the DDE Order
allowz Hanford high-level waste tc De left 1n Hanford high-level
waste tanks, a* & savings of approdamately $8,700 million
fgrologic dispozal minuz reference disposal: ci. 15, p. xid. Hub
this 1e rok an accurate assessment o the impact the DOE  Qrder
mzans to DOF Hanforo because the deFinitjuH 0f transuranic waste
wag a{sb changed. The 12,000,000 cubic metere of Hanford
plutpnium contaminated Eni‘l should be irciuded 10 determining the

1mpact of DOE Order SB20.3 on the Hstiford defense wastes. A con—

spreative estimate of the impact of DODE Order SE20.2 on the Hap-

tor g facrlitv could exceed ¢ 19 billion in savings (possibly  ex-—

ceeding %25 biilion: cf. 15, B. 3.33). These estimates of multi-

billion dollear costs wWould agree with the prediction made by DOE

20

prasery

&
it

1™

contracters during 1582 (1),

4. Exacutive Summary. . P» ix. The DRAFT EI& states that decon—
tamination and decommissioning wastes arg to  be excluded from
consideration. The EI§ shaulg justify Fhe éxclusinn of D&D waste
from the Hanford DEIE. The EIS should list all projests in the
Hanford DD  program,.  The EIS should review whether transuranic
contaminated sbil i= or hac. been ip the Hanford. DD program.

The EIS shauld'quanti+y the radicactive constituents in the Han-

ford DED program.

5. Beneral Sumpmary, p. 1.3. Sance the dual purpose N-Reactor is
used to generate commercial electricity, tne N-Reactor should be

régulated bty NRGC regulstions for commercial power generators.

&. F. 1.5, The phrase & high lével of public protection’ should
be quant:ified,. The relevences of the phrase should be extended to
Hentord -plant workers onder all worbing :anditiuns at Hanfard,
E.p.+ Lthe cortaminatian of plant drinking water at éan#ord with

tritium that gxceedgd tqa EFA drinding water. cstandard (263,

7. F. 1.5. The comment that Hanford wastes pose no danger. tn the

general public should be charged te incl: e & comment that cur-
A

Zt

0 2.3.1.14

3.5.3.12
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3.2.3.5

3.1.4.29

2.4,1.2

by source. volumes, type ,@.Q., groundwater ‘spring, e\ic.,

‘that the

LEUET
4“%‘

rent releases to the Columbia River exceed allowable release
levels established bv £FA standards {e.g., &; cf. 15, Table 4.3).
The current concentrations of all radionuclide: and RCRA nuclides
enter—
ing the Columbia River shoule be i1ncluded as data im this EIS.
Pecause reprocessing re-started at the end of 1983, the
1atest Hanford annual monitoring ropbrt, a 1583 report, :ndicates
current level of airbcrne'contahinatinn affecting the
public s unknmwn. The rufrent actual, hot calculated, plume cor-
cubic meter ‘total. minimum. .mean,

centrations  oer max i mum,

standar-d deviation, ete.r of sirborne rad:nascive andsor hazard-
ous  wastes *eaching the public shouid be publisghed in this EIS
fet. 15. Tabie 3.1, p. 4.3).

8. P. 1.7. Figure 5 should intlude and ditferentiate the Hanford

tarntk  waste that is the s=ubject of this FIS. This figure shouid

alsc note the ampunt of commercial high-léevel waste that is spent
fuel  ane not  reprocessed versus the amount of commercial high-
lev. that has heen reprocessed.

%. F. 1.8. Ths Draft EIS states that it may not ce rustified to

solrdify Hanford wastes and send those wastes to a repository.

The EIS should inctlude at this point & comparison with  the

22

o

now loceted,

G0

Hiasd

reguirements of the 1782 NWFA for hagh-level wastes,

and an

analogous comparison with the former requarements aof AED OT11.

The EIS shouid alsc &tate at this point why the management Df

figh-leve] waste in DOE @rder S820.2 1 ditderent From the

requirements an beth the 19HZ NWFA and DDE repositorvy quidelings
19 £FR Fart 9&0 (4).
vigable that the

putrlic lsw be rchanged to accomodate the pos-

sibility that DOE may leave high-level waste 1 the spil..
10, F. 1.8.

The E1E states that about <4s 000 tubic  yargs of

high-level, transuranic ang fank wastee he. £ accumulated. through
198%., The EIS should reference the 12,000,000 cubic meters ot
transuramc - conteminated soal
1?BZ (23:, and explain how the 12,000,000 cup:s  meters  of
#;uton;um contaminated soi1l has been recategorized, wheres 1t 5z
) what dangers it Pusss_tu_the pukiic, .and what has
been ~ done to protect the emaronment from this recategorizec

plutoniuvm waste.

11. F. 1.8, The use of the term ~football tield’ does not com-

note danger from radicactive wWastes ano could pe misieadipg.

Since the amount of strontium-5¢ &t Hapntord exceede 3100 million

curies (15, p. J3.48,, and ! curie of stront:um—%0 proportionately

23

The EIS should disc. 26 whether 1t 15 ad-

iriventoried at Hanford by DOE 1rn

2.4.1.2

4.2.1




109

4.2.1

3.1.1.11

pro«ide the te-nn

iz

&
§

2%

spread inte the drinking wate- would exceed the E&FA drinking
water standard for almost @ vesr for the population of the United
States, the.cnmparyaon should help the public not only comprehend
the volumes involved, but as well the dangers of radicactive
wastps.

12, F. 1.7, atem l. The EIS stould explain the use of "Existing
Tant Wastes®™ a8 a term insteadt of high-level wastes. The tanks
should he referred to a5 the +ailed Hanford high-level waste
tarkss The 1G7% Hanford EIE listed &l1l of the Hanford tanks
recerving high-leval waste (18; @.9., pp. 11.1-32 and 33). In the
Hanfard Defenses Waste DEIE. tbhose same tanks are not described as
righ-level waste t;nya (1%; euges B+ A:4). The EIS should justiiy
thess changes.
13, F. 1.9; item 4, The EIS should describe and list the dif-—
ierences between the NRD regulation For low-level waste which
descriftes transwranic waste, and DOE wder SB2G.Z. The EIS should

al ratiprnrie why plutonium waste sxceeding 10

nCi/g  but  less . than IO abisg 16 being treaisd as low-]evel
waste. The E1S should provaae 21tz tecnnical justification for the
wae of cardboaryg peses te d:spose of plutontum waste less than

and compare ths: sractice o' the NRC ban of cardboard

A
L
L

wee U 1986 62

boxes at commercial low-level burial grounds.

14. F. 1.3%. The suggestions that the Hartard high-level waste in
the faiiled tanks could be separated into twe fractions, or to
permanintly fix high—levle waste 10 place, should not be con—

sidered az alternatives until the 1782 NWPA law is changed to al—

low this pourse ot action for high-level wactes.

15. F. 3. 14. The third bullet states traf the aridity of the Han-
ford érte makes it attractive to :unsiéer leaving the detense
waste 1n situ.  The third bullet should ircorporate DOE data that
gr ountiwater springs 1nto the Columbis River alresdy excesd EPA
drinking hater standards; Altnough water i1s the primary pathway
Euhslderea Far thé migratiun of contamination, Hanford data and
reports indicate that the controlling patnway for mgration will
not De water after the facility has been closed but will probably
be throwgh biotic vectors, B uy artimals, plants such as
tumbl eWesds. 1nsects, eto.  (Appendix Mf. While . the Hanford
fecility 13 cperating, the prn&ary surtace pathway will probably

te through spepage springs into the Columnia River.

1&. F. 1.14. The effectivensess of the barrier should beg compared

te & gEnlogit high-level waste repository.

25
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2.4.1.8

3.1.6.1

apynatit
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iy
TVACREL:S

17. F. 1.15% The nuclear wWaste in the singie-walled tanks should
he described és nigh—~level weete lses Specific Comment number 12

abovel.

18, P. 1.17. The comment that "Single-wall tank wasge is not
readily retrievabie ..." should be changed to read “  Athough
s1ngle—wsll higgvlevel tank waste 1= readily retrievable at the
w‘astE

Savannah River Plant, Hanford singls-wail high-level tank

15 not readily retrievabie...’

g, F, «21. Table 4 shoulo include the health effects from

niazardous/ RCRA wastes associated with the defense wastes.
20, P .22. The ¢rinking water standard in the Columbia River
has already been pucegded at entry/discharge points inte the
Columbia throegh groundwater springs {e.g., &Y.

21. P. 2.4. Earlier comhents on the Flan apply ib this section

‘sep Specific Comment number 2 abowvel.

2. F. 3.2, The eifests of RERA/ hazardous wastes, zncluding

soivents, on the canfined and unconfined Hamford aguifers shouid

be reported in the EIS.

23, F. 3.2 The preditted RORAY hararogus conseguences of the
175,000 cubic meters of grout should be reported in the EIS.

24. F.4.2. The 200 Ares’'s groundwater rechargé indicates an ef—
fluent release pof S E% gallons of effiaent per year into the
soil. Thas figure srould pp supanded and updated to i1nciude &Il

Hanf

d releases brdien cown lile ERDA-1STE, 1I1.1-3I2 and 33,

20, P. W.Z. ALl grountwater w2il-log data and monytoring date for
vhtonfined and confired aguifers for Oy 19BS =houvle ne  repbrisd

in this 215 for radicruclides and REFA chericale.

&, The

geclogic  ersposal optior ‘at Hanford for tank wes
211 hiliion 15 aFpro.imately o G Timet nDws BXERNSIve 00 the
wame gption &t tne &Fvennah Sjver Flant wnere @l =7 the nigr-

jevel waste 15 gty to & repository. The 1% should Justify this

nigner Hanford cozt drY-erentlal.

ki

2.4.1.9
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10870 093_3
7. Lawless,W.F., DOE. Semior Froject Engineer, Nuclear Waste
Refer ences .
Management, hotlise complaint to DOE  Inspector Beneral J.R.
’ ! Richards ROE  Order S8Z20, L, la! t f  Jransuranic Con—
[ Erocepdings  oi  the Alpha~Coptaminated. Waste Management aras, =] Managemerr =] ransur i
| . . tapinated Mstegrjal, _and DO Order S8CG, Ragdioartive Warte
Workshop, Baithersboarg, MO, Auoust 1g=-105, 1982, CONF-820845 E r adic
) Pfanaqgement, August 27, 983,
19821 .
: B. Lawless, W.F., Froblems with military nuclear waste, Bulletin
o, Title 400 Erotection of the Environment. Chapter Y. Council
) gf _the fAtomic Scients, 41, 3847 (1985,
on Environmental OQuality. Fars 1508,18,
’ %. Richards, J.K., DOE Inspector Genersl, Summary Eepert on A1—
I. LOE Order S620.2, Radlgactive w.ste Mabagement (1984, - Y. <}
. legations Made by o William tawless, February 14, 1984, Quote
5 be;arimén: ot Eneras i ;;R.Fart . ndelines of from attachment: Benge, C.J., Staff, memorandum report, Revised

befipitign of Trapsuranic (TRU? Waste, February 10, 1984, p.4,

‘g repommendation gif £1TBE for the i Waste Repnsitnrlesi

Favgl  Ziiai Goddel jnos;  Nusledr  Waste Folaicy Act  of 1982
- 16, Ferge, A., Historical Overview, Froceedings of the Alpha-
¢ S
Contaminated Waste Management Workshop, Gaitherspurg. MD,- _dugust
- —y - _ K.
5, Atomic Energy Commission Manual  “hapter 0511, Radicactive 19 1982, 17~2%, CONF-BZ0845 (1982).

CiF7EN.

11, High-leve] Kedioactive waste Mensnement Alternatives, United

‘ ates At 3 : i . b, WABH-1297 (1974).
6. Frice. K.R., Garlile, J.M.V., firkes, K.L., Trevathan, M.8., st oemic Energy Eommission, p. &, (1

Enyvirpgnmental Surveillsnce at Hanferd $or CY 1983, FNL-3038

12. Defense waste processing facility, avarinah iver uUaste
(1984 .

28 2%
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Management Frogram Flan- FY-1982, p. 7%, DOE/SR-WM-82-1 t1981).

12, FR SO Appendis F Poliry relating to the siting of fuel

reprocessing plants and related waste management facilities.

314. Final Environmental Statement, WWaste Management Dperations,

Hantord Reservaticr Richland, WA, p. I11.2-11 tp <12, ERDA-1T38

(1975,

15. Draft Environmental Impact Statement, Disppsal af Hanford
Defense iigh—level, Transuran:c and Tank Wastes, Hanford 3Site,
Richland, Wa, DOE/ETS-01335; 3-Yol (19B&}.

&, Marshall E. The Mercury at Dal Science, 221,

0-3157 (1B

17, Congressionsl_ testimony before the: Subcommittge an Energy
Conservation b Fower £ 156 _OFf Representatives April

1786,

18. Rogers, M.A.., ve. ios Alamps Nat:ghal Laboratory, Case No. LA
82-17&4(C). See_glso Roger History and Envireonmental Set-

ti1ng of LeSL Near-Surtace pLand Disposal Facilities for Radioac—

F0

4. Feder

<33

ba2%?

ti1ve Wastes lﬂregs A, By C, B, E. . F, G, andg Try  LA-4BAE-ME,
vol.} 11977y, " ' )

19. FY 1985 Program Summary Document, DOE Office o Defense . Waste

1984)

and roducts Management, DOE/DE-QO1&4/3

20. The Nuzlear Waste Policv Act of 1982, 10 IFR Fart 960,

21, DOE  QOroer  S82G.1. Management of Transuranic Contam)nated

Material (178323

22, ketneoy, W.E,, Napier, E.A., 3 Solgat, 4.k Agvanced Dis—
posal _=vstem5 For TJre-sursnic  Waste: Freiiminacy  Disposal

Criterias For Flutonius at haniorg Nuclear and Chemical! Waste

Management, 4, I03-112, i

-

25, bHpent Fuel! and Ragiopacti:ve Waste Ilnventories, Projections,

and Characteristacs,

EoRE- s (1984)

Oz DO rME-OOL7 77 4By

Req:ster, "Aules anc Regulat:ons, 4« (55), 16025,

gquestion 24a, Marech 23, 1991,

31
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REVIEW OF DHAFT ENVIRONMENTAL IMPACT STATEMENT

DISPOSAL OF HARFORD DEFERSE HIGH-LEVEL

TRANSURANIC AND TANE WASTES

Submitted by:

KEZ FERCE TRIEE
WUCLEAR WASTE POLICY ACT PROGRAM

Angust 1986

Prapared by:

Couneil of Energy Resource Tribes
1580 Logan Street, Sulte 400
Denver, Colorado-80203
(303) 8326600

ey

R

NUCLEAR WASTE POLICY ACT PROGRAM.

. [209! 243.2253

3 unul TDAHS
_ysA0

August 5, 1986

Department of Enérgy
Richland Operations Qffice
Waste Management Divisiom
P.0. Box 550

Richland, Wa 92352

Attention: ®.A. Holten/E.I.S.
Dear Sir:

EncloBed herewith are written comnents on the draft
Environmental Impact Statement {EIS) "Disposal of Hanford
Defense Righ-level, Transuranic, -and Tank Wastes” DLOE/EIS
0113, -

The prepared comments do not directly state a
recommended alternative, but discuss details relative
to issues of tribal concern. The Nez Perce Tribe prefers
the geologic disposal alternative where most ©of the
waste is exhumed, treated... and disposed of in a deep
geologic . repository: where high level wagte .is. disposed
of ip a commercial repository developed pursuant to
the W{PA: and -TRU woulid be d:.spbsed cf in the WIPP aite
near Carlsbad, New Mexico, :

Thank you for ¥your attenticn to this’ imbortax;t

matter.
Sincerely,
Ny g
Del T. White, Chairman
.Bpecial Nuclear Waste Sub-committee
DTW:ceqg
ce:  CERT RECEIVED
file
AUG 13 1985
DOT-RL/BWI DCC

Ble~ I ~A30
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REVIEW OF DEAFT EFV_IRONMEN"I‘AL IMPACT STATEMENT

DISPOSAL OF HANFORD DEFENSE HIGH-LEVEL,
TRANSURANIC, AND TANK WASTES

GENERAL COMMENTS

Tha following general comments and coneerns relate to the Deaft EIS as 4 whole and not
to speeific ehapters or appendices: ’

There is no discussion in the Defense Waste DEIS on the responsibility of the U5,
Department of Energy (USDOE) to meet its obligations under the trust relationship
between the U.S. goverhmenl and the Nez. Percs_'l‘ribe.' The potentisl disposal of
high-level defense waste ‘either” In situ or.in & deep geclogle repository at the
Henford site aleng the Columpla River requires consideration of this important
responsibility. . - : R

The Defense Waste DEIS iz deficient in fts annlysls of the eumulstive impacts of

the disposai.of defense westes at the Hanford site combined with the variety of
federal and non-feders) activities af Hanford involving plutonium processing, radio-

-aetive materiels resedrch,: nudlear power plant construction, cperation and

decommisslonlng, and high ond Jow-leve) weste disposal setivities. The inedequate
consideration of the cumulative impaets viblates the Council and Environmental
Quality Regulations and the caselaw interpreting NEPA' and jts regulations.

The Defense Waste. DEIS falls' to dl the mpplication of rel

hezardous
whste laws, )
While it is stated that all applieeble laws will ba followed the stalements nee vague
and conflictive. The DEIS does not address ihie requirements and the intent of
bodied, partieularly, in RCA and GERCLA
(Superfund). Defense waste disposal activities must carry out the intent of NWPA
and the standards established to support NWPA snd NRC {10 CFR 60} and EPA (46
CFR 181); otherwise an inconsistent Jual system is established in’which the lower
standards of the defense-pnly disposal seheme will defeat the purpose 6f NWPA and
other federal laws. -

federal envri ta]l law

i

Py o

EAUMRE =1 o
The Defense Waste DEIS dbes not discuss the disposal of some of DOD's most radio~
active waste—spent reactor cores from nuciepr naval vessels. ‘Such eares would
constitute a signifieant inventory to be processes If Hanford were used for eo-
disposal of commercisl and. defense wastes in a high-level nuciear waste
repository.  An impact nesessment for this potential DOE/DOD activity should be
included in the Final EiS, ’

The-Defense Wesie DEIS uses a "granite repository™ for cost calculations used to
compare the "geologic disposal siternative”™ to the Treference altérnative™. The

* "granite™ or second,” reposi{ory program was. "postpened indefinitely" by the

34

2.3.1.14

3.3.1.3

Secretary of Energy on May 28, 1086, - This postponiement riay prevent completion )

of a granlte repository and may invalidaie the cost comparisons.
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EXECUNIVE BUMMARY

The ¥xetutive Summary indleates fiat non-Righ level and non-defense nuciedr waste §s )

not consdered ib the draft EIS. This mesns that past, present, ‘and future tow-level
cial-g ted waste, d s, and rétired DQE and

¢ suhmarine

-arelgn: production reactors are not diseussed In this EIS. Reaently released doouments

on past radionuclide releasss at. Hanford indicate that any future ‘development - at

- Hanfard, tneluding the propesed BWIF-nuclear weste repository, should be' considerad in

ferms of cumnlative envxronmental amd sozioecoaomic fmpacts, not snpsrateiy s isthe
current praeuea.

On pag‘e x, second parag‘mph. the statement is msde ﬂmt Téhe envu-onmemal Impacts

(both short- and long-term} ea}cu!aled for the four miternbiives generslly are low and.
" show no marked dlriurence among the three dlsposal eitecnatives,”. This statement Is .

misleading, sinoe many readers will not critically review the appendmes,'where' Appsendix
R indicates that Ih the jn-sita snd no-sotion disposal alternatives, fatalities can be

expected from drill.lng o exeavating inte butied strobtizm and eesam capsuies. A'more -

Judlc[nus, anclrate statement. oi‘ dnfferentnal env:runmental Impacts is warra‘nted.

CHAPTER 1 - GENERAL SUMM ARE

Better ‘written and morg useful than the Executive Summavy, Chapter I dogs eonvey the
sighificant diffarences in envxrm_nnenmz and health canseguenees of the fowr alternatives
bemg eonsidered in this FIS in Tables 3 and 4. The discussion of these tables on page 1.18

. does nut. huwwer, emphesize these differences and ingludes Jittle to drsw the reade&‘s‘

auentmn to-the radmltgmal reasons for propesing the reference’ alternative,

‘CHAPTER 2 - PIJRPOSE ;lND NEED

Deseriptions of the statutory requirements sppesr fo be ndaguate, althotgh diseussion of
the "need™ for permanent defense waste isolation from the biosphere Is largely absent

" To some extent, comparative dispesa] methods and related- hezards sre deseribed

elsewhere in the document. However, more Information in Chepter 1 and 2 concerning
permynent isolation and its role in' proteeting the general public from exposure to

johizing rediation would be helpful to lay readers. This information eould irclude brief.

§an

deserlptions. of the radietion hazurds aessociated with defonse waste d'ipra.al. the

. bm!ngmal effects of ionizing radiation, and the relative effectivensss of ehg'im:ered and

natural; harr!ers in lsolatkhg wastes fiom tae biosphers.

CHAPTER 3~ DESGB!PTTON.AHD COMPARISON OF ALTEANATIVES

The niternatives selected for diposal of the Hanford defense waste are Teginel -amj make
s particuleriy strong case sgainst By "ne dispossl.aetion™ elternative {Table 3.28). The
cost gomparisons for the four aliérnatives make a strong case for .the "reference™
alternative over 1_.Hé ‘only slightly levs expebsive “in-situ” .and "o disprosal action®
siterpatives. The "reference” alternative fails, howaver, 10 provide unrestricted usa of
the Han!‘crq Rekervation to future generations of Nez Peree tribal merr;be:s, to whom
the pight to-hunt, fish, and gather roots and berries-on the lan'ds eomprising Hanford wis
r&uletud in 1942 in violation of their r&pective treatios of 1855, ‘The ihajnrity af the
comments on the teehniesl cont,ent of this chapter are. mnde in. comments on the
appendmes, pertjcularly Appendxees c, 0, L, M, R, S, and 1

CHAPTER 4 - AFFECTED EN\«'ERONMEN’T

Chapter '-.'z"di.';cusé.es environmentst menitoring results for Hanford es' of 1984, the last
complete deta set available.© However, this chnpter‘ distusses very little date on
historieal releeses a8t Hanford (1943 to' 1984) or the long-term dagradatmn of the
‘enviroment dug to these releases, This is in contrest to Section 4.3, Se]srmcr[y, which
discusses h:stgrmal selsmumy sinee 1850 (sec’ Figure 4.4). The cumulative, long-term ’
impaets of all of Hanford's operations are of pérficilar coneern to the Nez Perce, who
hae treaty rights and "usual aid Heeustomed" fishing grounds on the eiltfre Columbia .
River ahove Bonneville Dem. The uoh‘lmqﬁt o page 4.1% that 270 Ci of Cobalt-60 sre
found in Columbia Ri'ver sediments between the Hanford site and ;he'mouth'or'the river

‘can.be tombined with the comment on page 4.48 ‘inat "fhe Hanford Site Serves as the

spawning area for more than one-third of the a‘ali chinook salmon In the mid-Cojumbia®
to see that the tribe has iegltnmatﬂ cause for concez-n ovear Hanford's past, present, angd
future operatians. . ’
The fact that “the prevailing wiad direétions are frof fhe northwest in ali months™ (page
£.21 and Pigure '4.10) s a inajor edneern of the tribe because the resefvation is located
east of the Henford reservalion. ‘The visbiilty of fuiure bunting and gathering on
contaminated lands within the Hanlord reservation is siso of concern to the tribes,

z

oagd

3.3.3.1

3.3.4.1

3.5.4.6

2.4.2.3
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Although most of the comments on the technical content of Chapter 4 are eontained on
the comments en individual appendices, some will be inaluded here, The reference to

Myers and Price, 1979, extensivaly paraphrased on pages 4.8 and 4.9, is eonfusing because

the referenecs is not listed in this format in the reference list on page 4,39, The vertieal
exzggeration of 52 on Pigure 4.3 is too grest, leading the lay reader to a distorted view
of the surficial geology of the Hanford -ares. Although the megnitude of the probable
maximum flood on Cold Creek is discussed ont page 4.12, the locations of any high-level
waste dispossl sites within the 280 Areas that may be Included In this ficodpiain now or
lﬂ,uuﬂAyears in the futere are not diseussed in chapters 4 or 5,

CHAPTER 5 - POSTULATED IMPACTS AND POTENTIAL ENVIRONMENTAL
CONSEQUENCES

Bacanse Chepter § deals with impaets of the four alternatives diseussedin Chapter 3', it
Is based on data from all of the appendices. For this reason, detailed comments on the
models and conetusions diseussed in the chépter are found in the evaluations of the
individual appendices, Some general eomments are, however, in¢luded in the following
paragraphs.

On page 5.4, data eo from Hanford in 1984 is discussed. - The
cumulative whole-tody dose incurred by an individual due to 40 years of Henford releases
iz pot diseussed. The impacet of the proposed action is not &n isclated event, hut only a
part of the tetel histery of plutanium processing, radicactive materials research, nuclenr
power plant gonstruetion and operation, and high- and Yow-ievel waste disposal activities
st Hanford, Unless these activities are considered together, the actual impacts to the
environmeny cannot be determined. For this reeson, the Nez Perce, who are very
., and usage rights ares, which

ing moniterad rel

econgerned about long-term i is to their p
Iheludes all of the Hanford raservation, does not acéept the impaet seenarios diseussed in
Cheptér 5 and Appendices H, 1, N, and R.

Sections 5.2.2.4, 5.3.2.4, 5.4.2.4, and 5,5.2.4 dkscuss'ecnlogical impacts ef the four
elternatives being considered for defense waste dispossl. These sections, however,
diseuss only the onsite impacts and not the impacts off the Hanford reservation. Even
on Hanford, Chapter 5 presents no quanlitaﬁ\_re’ data for impaets to wildlife and piants.
DOE seems to eonfuse “soologieal jimpacts” with the amount of sand gravel resources to

A
e

be used in construction of emeh attermative. Therefore, the "operational™ ecolegical
impacts of the ho disposal action alternative {Settion 5.5.2.4) should be defined as all
impacts from blowing dust, seepage, etc., over the pericd from the present to the year
2150, since mo conventiona] "operations* will he performed to clean 1p the weste. These
tmpeets are stated to be ™ . . essentially inchanged from pr&éent eonditicns,® nltﬁough
the potentiel for the long-term contamination of plants and wildlife through this
aliernative is undoubtedly greater than the potential for all the other alternatives

combined.

Summary tebles are nesded for Sections 5,3.4.3 and 5.9.4.3, Impacts from Disruption of
Wastes by Intruders, and 5.3.5 and 5.5.5, Resettiement, similar to those in Appendix R.
These tables shouid summarize the very large maximum doses that an intruder may incur
during the iirst 50D fo 1000 years from drilling, excavating, drinking water, or farming on
the weste sites for the in~situ and no disposal action akternatives,

CHAPTER 6 -~ APPLICABLE REGULATIONS

Regulations concerning tite applicable EPA standards for radionuclides Are coversd in
Chapter 6. The regulations appliesbie to hazardous chemical wastes, their control, and
their spproved disposal methods are not included in this ehepter. Because the hazard to
the - environment may be as great or greater from the chemical processing wastes,
ineluding heavy metals end organic compounds, as from the radiosctive wastes, these
regulations must be included in this chepter and & disoussion of the short- and leng-term
impacts of {hese chemical wastes must be included in Chapter $.

3.2.4.2

3‘!5.1.9

3.1.6.1
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] COMMENTS OR APPENDIX B.
DESCRIPTION OF FACILITIES AND FPROCESSES

15 refer to Appendix Br

On page B.2Z, why are piles 1¢ be hammered into the waste? The potential for
cu_nt.afninltinn spread with this technigue is enormous.

Instead of piies, the use of the siate-of-the-art "dynamic compaction® technigue is
recommended. This technique has been used sucoessfully in consolidating organic

'sons, sanitary landfills, and hasardous wasfe disposal ereas. The. techrrigue was

even previously reeommén_ded to DOE fof the TRU waste disposal aren of INEL in &
1980 report by Dames & Moore for EGXG Idaho, Ing.

COMMENTS OR APPERNDIX D ~--
_TRANSPORTABLE GROUT FACILITY

,-f<e§ b3

Several general eomments on this eppendix fotlow:

1.

fhe use of aeronyms in this appendix is excessive. Although the use cof such
acronyms is symptomatic of many government ducuments-, this EIS is supposed to be
writien for the general public.

Metric units are used first, with English equivalenis in parentheses, throughout
most of this EIS. In this sppendix, however, English units are semetimes used
first. This adds to the confusion of the non-technies} audience for which this

"document is supposed to be oriented. -

" Mo basis is given, end no references 4re cited, for the Radiologieal Impacts cited in

Section D.7. . .

Similarly, no basis for caleuletion or references are given fer -the costs in
Section D.8.

The reference to Roy, et al, 1583, nétwithstundirig, no mixtures of men-mede
cement grout and radicactive, heavy méml,' and toxie echemical wastes have been
shown .to have swvived for 15,000 yesrs. No sclubility studies for this grout,
especially assuming a climatic change to wetter conditions or a rise, however

- unlikely; in the watér table, sre ulilized in this disposal scenario.. Based on a
‘reference not used in this study:

-Dames & Moore, 1980, Final report, research and
development - on  in-situ. enespsulation  for low-level
Tramsiwanic buried waste at the idaho Nationsl Engineering
Leboratory: Unpiblished rept. for EG&G Idebo, Inc., idahe
Falls, Idaho, . .

the uddition of zeolite or diatomeceous earth and clay te the g;rout might prove mere
effective in containment and gbsorptlion of the waste than & straight cement grout.

J4

4.1.1

4.1.1

3.1.8.1
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COMMENTS ON APPENDIX G
METHOD FOR CALCULATING RONRADIOLOGICAL INJURIES
AND ILLNESSES AND AND NONRADIOLOGICAL FATALITIES

— Vehicuter socidents, in which project-related r_nonrndiolngical rnateri!]s' .
shipments uhd related transport workers are involvied in oollisions with ~
members of the general public (drivets or ped«strians) tn neurhy

communit[&.
Appendix G states or page 6.1 that its purpose is to' deserlbe '_me.thods used "to estimate - .oﬂler aeeidents stemming from generally ineressed ecaniomic activity,
3 . 4 . 2. 1 postulated nonradiolbgies] injuriss and ilinesges and nonradiolagienl fatelities assoclated ' - . ) ’
with each alternative analyzed in this EIS." This appendix sets forth five (5) categories . Property damage tesulting from local or regional vehicular accldents

of nonrediologieal Injuries, Hinesses, and fatalities &s tollows;” involving eommutlng employees, nonradiological materials shipments, and

119

. Occupationa] injury assoeiated with aetunai work envirohment;
° "of.-cup_ktionai ilipess ' relsted 16 workplace conditions in which- workets
contraet acule or chronic disease which may be caused by inhalation,

absarption, Ingestion, or other direct contacty

L] Lost workdays due to occupational Injury or iliness;

members of the general publie within the viclnity of the projeet sites,

. '_Inereased airborne nunradlologiea] emissions fram increased vehlcnlar traffic )

'm the study ares.

Data on  local/regional traffic  volumes, acmdenl freqﬁenny. ' and
trnrsporuhon injurtes and fatelities should be pru\ndsd in Appendlx G or
’ Appendix K to suppott furiher ana)yas of sich impaets,

. Reeordable cases involving occipational injury or illness, including dedth; 2,  Table G.3 provides dala on imcidence rates used for repository construction and
and ’ ’ ’ ' - operation activities, Data for "ﬁndergroun'd mining" 15 8.37 injurles and ilinesses
per 100 worker-years and 009 fatalities per 100 worker-yaars, based on aversges
. Norfatal ceses without Jost workdays. from the Mine Safety and Health Administration for &ll noncoal indengrousid mines,
' including metal, nonmetal, and stone. It is unclear whether such data Enclude 3 . 4 . 1 . 4
The foliowing comments refer to Appendix G underground urenium or phosphate mines whith may experience higher rates of
' . nonradiologiesl {as well as. radiation-related) Injurtes or occupational illnesses,
A major denmncv of Appendix G {and the entire Drafi EIS} is the Emited secpe of {Rote: it is elko unelear whiether radit_ﬂgim! effects of wranlum mining or other
nonradiolegical effeets.  As moled sbove, this appendlx covers nonradiological "pra-disposal”. upanium or plutenium processing steps have been factored into
3 '4 . 2 R 1 oecupational jrpacts only. No atiempt is made to ldentify nor evaluate other analyses of radiclogicsl impacts as deseribed in Appendix F. Such :r'adiological
significant nonradiological impacts which are likely or pnssibie 85 u result of the effects of the "nuclear fuel_. éycle" are routinely Included in EIS's for ‘individual
postutated defense wuste disposal alternatives. These include, but are not limited commerecial nuclear power plants, ha:sed on "generic™ factors for the various
16, the following: : processing steps. Similar provisions should be made in the Hanford Defense Waste
Hsh
- Tnjuries and deaths atiribuiable to:
’ 3. Note: See additiona) commeats on Appendix L& Non-Radiological Tmpacts—

= Automobfle and other vehicular treffic accidents involving preject
ploy ing bet work Jocations and restd .

Construction and Operational Period.
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COMMENTS OR APPEKDIX H
RADIATION DOSES TO THE PUBLIC FROM CPERATION ACCIDENTS

‘The followlng com meitts refer to Appendix Hi

i

'The intentiondl omission of occupational doses {see first paragraph, Page H.1) for
sccidents is & major weakness of this appandix. Although the {acllities have not yet
beéen bulit, predictions based on models of escupational exposure shoutd have been
ineluded. - Kuclesr reactors are not licensed for construction until the NRC is
satisfied that they meet all safely repulations. A high-level nuclear waste disposal
program should be subject to similar constraints, i.e.,, that all potenttal accident
scenarios lave been modelled and prove that the risks are acceptable.

‘Unllke most EI9s, this appendix is little more than a sumimary, There is lttle or no

development within the appendix of how & given conclusion or assumption was .

reached. Almost ali major polnts are referred back to one or more other documents
an how the point was reached. Source terms for accidental releases of radiozctive
materiak are of particular concetn. ’

As an example, in Section H.3.1 there seems to be no published documentation of

how the EIS authors go from a referernce {Steindier and Seefeldt, 1880} on a'

detonation in an air cleaning sysiem to an in-tank 'ex'pluslan which ‘ereates an
aerosol release of Bimost 500 metric tons, No estimate of explosive yield is glven,
yet almost 10% of the tank mass is estimated to be converted to an seroscl form
{about 500 metric tons). At the same time, the respirable fraction of the 508
metric tors relessed is estimated to be only 13 kilograms. For a tank which is
buried oniy & few meters below the surface, and probably not designed t6 ¢ontafn an
explasion, it seems most mmusual that an explosion large enough to generate 500
tons of aerosol would only breach the filters and not blow the tope of the tank out
of the ground. Firther, for a 500-metric ton sercsol release, a release of only
13 kg of respirable material (or & fractional reiease of 0.00_2896) seems low.

While doses are calouiated for this release; no dissussion of chemical toxieity (l-e-.
trom cloud passage and mmﬁahon) s presentnd.

L g

COMMENTS ON APPENDIX I

ANALYSIS OF !MPAC'IS FOR TRANSPORTATION OF HANFORD DEPENSE \\‘ASTE

The follawifg commants refer to Appendix I

1.

3

Appendix I is confined t'd a diseussion of radivlogical and nonradiological impactsof
Hanford delense waste. While reference is made in the Hanford Defense Waste

" DEIS to WIPP and Sgvanneh River Plant (SRP) defense weste environmental

effects, no mentmn is made of environmental effects of tramportmg defense HLW
from the Idsho Natlonal Engineering Leboratory (INEL) to B Hanford geologic
repository ror shipmenis of TR U-wastes from INEL to WIPP.

li‘ defense HLW is shipped to & Henford disposal facilitiy from SRP er INEL, it is
possible that routes through ih_e Nez -Peree Rese;vuiuh eould he utilized and
therefore entail 'potentiai sdverse environmental impacts. B

The RADTRAN T computer model deseribed In Appendix I can be utilized to
evaluate radiolegiesl risk from transportation acéi;‘]en‘l_. release scenarios.
RADTEAN I does not' accommeodate atmospheric  disperson to lhe‘_ natural
enviroument from the point of contaminant release from s trﬁnsportaﬁon aceident
seenario, Alrborne material disperses from the asceident site as a function of the
prevailing meteorologieal eonditions. = Generally, these conditions can be deseribed
in terms of time-integrated armospherie ditution feetors (Curies-see/m3) as a
funetion of area within en isopleth eontour on which it applies. In RADTRAK II the

‘user must speeify & set of integrated concentration values and: corresponding areas

which heve been computed sssuming a toially refieetive lower boundary. The coda
then ealeulates a se.t of a'whor.ne ephcentration and deposltion contours out to a
maximum area of 10%mZ. Thus, in most practica} situstions the analyst must
ufilize an gtmospherie disperson model to devejop the contaminant disperson
cheracteristies of the contaminant release in any event. However, the RADTRAN
0 model provides a very effective method for quantifying the relemsé of specific
radionuclides to the environment {sour¢e term) once the mechanisms for
contaminant release in an mccident seenarios have been established b'y'means of
fault tree analysis 85 préviously described. RADTRAN I also has the capebility to
provide an astimate of human health sffest from & transportation secident relense

10
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to the atmosphers, which will be discussed in greater detail in a subsequent section
of the report, RADTRAN I will nei, however, accommedate the analysia of &
water immersion accident scenarlo, Bince many of the propssed tramsportation
routes for high-ievel nue.le!.u- waste shipmenis pass along major walerways and
batge shipments still remain a possibliity, this omission In the eode mus_t be
considered a major deficiency in terms of the New Perce progrem to develop risk
assossment methodologies for evalustion of transportation aceldent scennr:os
invoiving high-devel nuslear waste shipments thraugh tribal lnnds.

1
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COMMENTS ON APPENDIX J
METHOD FOR CALCULATING REPOSITORY COSTS-
USEDIN THE HANPORD DEFENSE WASTE EIS

This appendix uutlm- the mer.hod iar ealculul.mg casts for rggos:tor_-_g emglneemen of
Harford defense wastes, Total costs are derived from the sum of costs fors

& Retrieval and processing;

. Trarsportation; and
*  Repository emplacement.

In eomputing repository emplacement costs, use is made ob the so-called RECON
computer made! which ealeulates life-oyele construction and cperating costs for a
geologic repository. As stated on page 1.2, paragraph 3, the RECON model parameters

describe "ncilities, constructlon times, shafts, ming design, emplasement limitations, -

wadte quantitles avajlable for disposal, waste processing parameters (18bor, materlals,
wttlity, and equipment requirements), facility-construetion eost and unlt 1abor, materfals,
utility and equipment ¢osts." The follbwing eomments refer to Appandix Jr

1. No mention is made of important parnmeteré involved in computing life-cyele casts
such’ &5 capitalizstion and amortization eharge rates, costs of ullimate
decommxssion!ng of peologic repositories (.!ssummg comingilng of defense ALW and
spent fuel from commercial ouclear power plants), and perpetual monitoring
following repository elosure.

2. "fotal" eosts are ostensibly summarized in Appendiy. L (Pables L.6, L.10, L.14, and
L.18); however, only the "No Disposal Action™ {Table L.18) deserlbes spacific costs
for menitorlng, survelllanee, vegelation control, and sibsidence maintenance.
s;miiar costs for other disposal alternatives should be prrmded.

2. Cnsts of 1snd alloeated to rapnsitnry or other defen waste d _,“"'. are not
_mentionéd. It is unclesr whether mdmmm-costsueimludedmthe
cu.'lculatwns. Smce siich land has definjte vame lor al:ernuluve uses (st 1e.ast priar. .

to usé’ for wasté. disposal purposes and perhaps following decommuﬁomrg and
decontamination), "marginal” and “real” costs of land should be ineiuded with such
data disagpregtited for purposes of identifiention and analysis.

12
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On page &2, lest paragraph, first sentence, the statement is made that "the design
banis modeled was for & 47,000 MTU repository containing equal amounts of spant
fuel and high-level waste.” What is the basis for choosing this capacity? 1t would
appear that 23,58¢ MTU was selected 35 the capacity for spent fuel and &n equal
eapacity for defense HLW in this "model" repository. Sinee the Nuclear Waste
Policy Act spetifies a gevlogic repasitory eapoelty of up to 70,000 MTU for spent
fug] (plus unspecified capaeity for defense waste if comingled with spent fuel,
repository ¢osts with these specified eapacities should be described in the EIS, at
lenst &s one of several scenariog for defense waste repository emplacement.

Additionally, a sensitivity analysis Indicating computed costs st several defense
HLW and spent fuel capacity levels should be deseribed in the EIS.

i3

F g
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COMMENTS ON APPENDIK K-
. BOCIOECONOMIC IMPACTS

This appendix desu-iba met:hnds used by DOE to eva]uete sacioe.uonumm tmpacts ol’ the
slternative defense vmsta d:spom.l methods as summanzed m Seetlons 48 and 5.7 of
anume 1 of the d-aﬂ Els As st,at.ed in’ Appendm R, soc[oecunormc xmpacts are
contmed, gengraphmﬂ.uy, to a study eres Bncompassmg Benton ang Prnnk]m counties in
the Siate of Washington. Socioeconomic parameters identified and mssessed within this
two-county area are limited-p‘r'i{'nnrily to:

. Project workforce estimates for each alternative; and
. Population effefts related to ingreased project employment,

The f@uuwi'tag_cﬁmn;énﬁ refer to Appendix K: :
1. Ves;y eursory information i pro\rlded. on' éocial. i’iscaL' iﬁfrﬁ&HC1ure, ang
© eommunity impaects. D()E.‘s analysls cuncluﬂa that uniy minimal sneloeconurmc
impeet will be expenenced in the smd} ares due to: (1) adequate m:or supply for
the relatively small workforce associated with disposal operations; (2) ample
’ housmg stoek for mc(:mlng warkers and lncreased population; and (3) eommunity
serviees which are projected to be sufrclent to support the pru_]ect, its emp]oyes,

end re]atad population,

2. The malysls of socioeeconomic 1mpecr.s :s deficient in several respects. First, the

seope of the sotiveconomic parameters covered in the aralysis is unjustifisbly
restricted. Eecond, the geugraphlc scope of the socjoeconomic evaluation appears
a.rb[tranl.y hmited and therefore insufficient. Third, the historical perspective
(ernpl.r:ca] mcluemnumle ‘evidence} I5 toc Hmited to permit adeguate analysis,
Firally, the _cum_ulahve soeiogconomie impacts of ather nuelear anergy activities at
the Hanford federal reservation ([edernl, State, and private ssolors) are
inadequately considered. L
3.  As Indiested in T sbove, the draft eomiders.proiec't workiorce and related

demographic fmpaets, but provides only superficial l;na!ysis of social, fiseal,

infrastructure, and community ser\ri_ces jmpeets.  No beseline information nor

14
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3.2.6.4

3.2.6.6

3.5.5.42

3.2.5.1

3.2.6.4

3.2.6.4

3.2.6.6

3.2.6.6
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projections of economic parameters are offered (l.e., persomal and per capita
income, employment by Standard Industrial Classifiestion, unemployn'ient, labor
foree participation retes, ete.. These should be deseribed In the EIS.

A distingtion should be made betiween construction employees and permsnent
‘operations workers in each dliernative.

Demographie data should also include composition of tha reglonal workforee and
population in terms of sge proffles, ethnic composition, wage and salary rates by
major empioyer category (SIC code or slmilar}), and edueational levels.

Cultural, uesthet.ié, recreational, and other attribuies should be deseribed ns part of
a comprehensive soctoeconomic sssessment.

Additienal parameters should include summaries of county snd community fiscal
dnta, teaffle volumes slong critical street and highway segments, traffic aceldent
frequency, and reiated infrastructure descriptions.

The geographie scope of the sociceconomic analysis in the drafi EIS is eenfined to
Benton and Pranklin eounties in the Btate of Washington. No evidence is presented
in the DEIS to support the exclusion of areas heyond the two-county study area,
For example, profiles of the residential locations and commuting patterns of
eurrent Hanford employees may or may nol support the present geographie extent
of the present sfudy area. With improved regional highway facilities becoming
aveilsble recently end expected .to be further réfined over 1hej next few years,
eommuting times and trelfic congestion in the Tri-cities area m&y be reduced.
Consequently, project employess mey be attracted to residences well beyond the
two-county area. This issue should be addressed in the EIS,

In estimating population changes and secondary employment, differential effects of
construction versus operaﬁors' should be considered. The DEIS states that a
multiplier of 1.2 is used to calewate secondary employment, but it is unclasr
whether this {actor is used for bath =onstruction and operatiens workforces,

If distinetions &re shown in the final EIS between construetion and operations
workiorees, as recommended above, appropriate "secondary (or total) employment
multipllers" should be jdentified Jor each type of work{oree data,

15
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13.
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Likewise, calculations uged for toial induced populatior ehenges should reflect
possibly  different ratios for constructien-reiated activities and operatlonal
activities, if applicable. Historieally, in many other major industrial and energy-
reiated projects developed near noh-metropolitan aress, population ehanges related
to construetion setivities have generally been different than those induced by
permanent cperational workforces, It may be quite heipful to examine longer-terta
histeriesl employment, population, and other demographic date for the Hanford
complex and surrounding communities in order ic discern impertant relatlonships
batween changes in workforess and population ghanges that have ocourred over the
43 year history of the Henford Works,

Another importent bogy of historical data that s sbsent in the DEIS concerns
epidemiological baselines. No information Is provided on the status of population
health in the study area. It is recommended that aveilsble data on mortakty and
morbidity rates, age profiles of residents, intidence of cancer, and ¢ther health-
related indicators be described in the EIS, along with appropriate comparisons with
reglonal, State, and nativnal beglth statisties.

The fingl EIS should {ncorpnrate relevent historical data {prior to 1884) eoncerning
radiologieal releases and emissiens and any correlations batween such rejeases angd
caleulated public exposwres to ionizing radiation in the study area. The body of
nistorieal data recently released by DOE/Richland Operations Office ({apprexi-
metely 19,000 pages covering the years 1843-1884), together with cther avnilable
information, should be utilized to establish an appropriate epidemiclogical baseline.

Another signifleant deficieficy in the dreft EIS is the very limifed treatment of
cumulative socioeconomic effects resulting from several major DOE and non-
federsl activities which may be developed simultanecusly witk the proposed defense
weste disposal projects.‘ Although seversl other major projects {such as the
possible resumption of construetion of the WPPSS nuclear power units and the
butential developrient of the Basalt Waste Isolation Project) are meationed in the
draft EIS, very litfle statistieal data is provided.

Note: The lack of "eumulative impacts” information applies to all enviconmental
parameters, kot just sociceconemic faetors,
16
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No mention is made of ongoing DOE defense materials production activities nor any
related sociceconomic impaet information. Other DOE projects sueh as the recent
and proposed future land buris] of irradisted rescior components at Hanford from
detommissioned nuclear-powered swbmarines, are omitted In the draft EIS.
Furthermore, DOE pians for decommissioning of several "moth-balled” production
rerctors at Hehfdrd and subsequent disposal of activation products (radicactive
wastes] from these reacior compenents are not atdresssd  The cumulative
socioeconomic and other envirsnments! effects of such activities are not
considered in the discussion of "eumulative impacts" in Section 5.1.4 nor in the
Appendices to the draft EIS.

Moreover, other non-DOE nuelear energy sctivities such as the Exxon Nuclear
Company’s nuclear fuel fabrication facifities at Richland nor the commerclal Jow-
level radioactive waste burial fecity at Hanford are mentioned in the draft BIS.

In discussfon of lonp-term contingency events that could have environmental ang
(Sections 5.3.4,4, 5.4.4.4, 5.5.5) no consideration is

sogi ie conseq

* given to the possible loss of resources and Indian treaty gights by radiosctive

contamination or cataclysmic meteoralogieal or geological everts or through other
meghenisms whereby institutional! contro! is lost. The dreft EIS does not mention
of {-reservation "possessory and usage righls"‘ specified'by-the 1855 {reaty between
the Bnited States srd the ﬁez.l’eree. This ireaty provides for perpetua.l rights to
hunting, fishing, gathering of natural foods and medicinal herbs, ‘access to
traditional cerempnial and redgious sites, and grazipg of livestoek on unclaimed
lands within a large region including the present Hanford federal reservation.

While the tribe has been denied free aceess to these sreaty rights on the Hanford
reservation sinee 1943 when the Wer Powers Act suthorized federa contrel of the
site, they continue to be Interested in the utilization of this ‘aboriginal Triba} site
and its possible eventunl return to Indian aceess and/or contral. Additionally, the
Huclesr Waste Poliey Act {(P.L. 87-425) grants !‘cd;:ral recognition and status as
atfested Indian tribes™ to the Nez Perce. Similarly, the DOE Defense Programs
office, through diseission in the draft EIS and other documentsation, shouid
recognize thase treaty provisions and describe the  utilizatior and cultural
significance of the Hanford reservation ip terms of sboriginal and historie

17

possession by the "aifected Indian tribes® &5 weli ms contemporary end future -

Impacts, .
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COMMENTS OR APPENDIX L
NONRADIOLOGIGAL IMPACTS-
CONSTRUCTION AKD OPERATIONAL PERIOD

This spperdix addresses nunrndlolo.élc_al imﬁncts for the three éisposal alternatives and
the *ne dispesal” action. For ench disposal eption, nonradiological impaets include enly
the following:

emissiens of nunra'diulugit..‘,al pollutants
estimated injuries snd fatalities
reqitirements for depletable resourees
costs ’

. 0 * &

Nonradiclogicsl impacts related to trlmqui-mtion of defense wastes are not included in
this appendix and sre addressed In Appendix 1. The fellowlng comments refer to
Appendix Ls . : : .

1.

Estimates for nonradiological emissions (inaluding particulates, oxides of sulfwr,
earben -monoxide, nitrogen oxides, and hydr_ocarbons) appear to be reasonable, based
on metheds for ealeulating these erissions es deseribed in Appendix G.

As indicated in comments on Appendix G, & significant deficiency in Appendix L is
the cmission of other nonaradiolegical, non-occupational impasts such as:

e  Injuries and deaths attributable to increased avtorotive accidents involving
commuting workers, nonfadiolugical materlals shipments to and from the
dary business {i

disposal sites, and d ecoromic growth} activitles,

. Property damsge resulting feom both inéreased traffic secidents and nermal
transportetion {i.e., increased deterioration of highways as well as loss ok

damage 1o property, ete.

© . Airborne nonradiclogical emissions resulting from increased vehicular traffic
in the study area.

19
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On page L.4, the costs for the geclogic dispesal alternative are based on the use of
an off-sile "gronite™ repusitory at highet costs than an on-site basalt repository.
The "grenite," or "setond,” repository program was dropped by DOE on May 28',
1938, and this cost comparison is no longer valid The use of this distant repository
causes the cost comparison between the peslogie and reference alternatives to be
unrealistically favorable for the reference option.

Sec comments on Appendix G for ndditionak remarks and recommendations.

3.3.1.3
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COMMENTS ON APPENDIX M ]
PHELIMINARY ANALYSIS OF THE PERFORMANCE OF THE
PROTECTIVE BARRIER AND MARKER SYSTEM

the lollowing numbered comments and quuth;ns refer to Appendix M of the Draft
Hanford Defense Weste EIS:

1.

2.

On page M.6, & Mgure. is necded to show the cover to be constructed over the
grouted trench.

In ‘section M.2 and Figure M.3, what is the tested Life of geptextile, especially if
uncovered and exposed to sunlight for fong durations of time? How long after
deterioration of the geotextile will finegrained solls pipe Into the filter and the
fiiter pipe into’ the riprap? A graded filter, the stendard in the construetion
industry, would prevent such piping, but would severely reduce the cepillary effect.

In Figure M.3, side siopes of f:1 are too steep to avoid gravitational slumping and
erosion for 10,000 years, especially if the elimate becomes significantly wetter,

On page M.10, what happens to the "&y eohble™ plant and-animsl barrier if the
™arrier fallwre seenarios™ are considered? A possible solution iz the pyrite and
broken glass bartter described in:

Dames & Moore,- 1988, Final report, research and
development on in-situ encapsulation for low-level
Transwenic buried waste at the Idgho National Engineering
Laboratories: Unpublished rept, for EGXG Idaho, Inc., Jdaho
Falls, 1daho,

In Bection M.5.1.2, is cheatgrass all that will grow on the waste éo_ver for 10,000
years? What sbout deep-rooted arid vegetstion, like sagebrush, alfaifs, Russian

olive, end others?

The models described on pages M.21 and M.22 are for one to 16 years. What
happens after 100, 500, or 1000 years? et

21
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‘The barrier failure scenarios are not discussed In eny detail in Beciion M.6. The
Ximits of these scenarics and thejr radiological effects are not discussed at afl in
this sppendix.

22
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. éOMMEN'!‘S ON APPEKDIX O
STATUS OF HYDROLOGIC AND GEOCHEMICAL MODEIS USE TO

- BIMULATE CONTAMINANT MIGRATION FROM AANFORD DEFENSE WASTES

ize the hydro ic models used to

estimate travel Himes and pesk concentrations from a release of cortzmination to the
groundwater.

I.

3.5.2.8

(23]
= a
(Yo
3.
3.5.2.11
3.5.2.12 °©
A,

Al A

In the vedose zone, a simple, Wit hydraulic g t, on lonal, mnakytical
model wos used to t. Under the protective barrier,
where there woitld theoretically be no infiltration, maleculsr dlffusion was assamed
‘to the predominant transport mechanism and & diffusion model used, A version of
the TRUST model was used to ottempt & i
water flow in the vadose zone, but evidently the writers were unable to operate the
model

advertive p

ion of two-di

] ground

A finite difference model (VTT)} was used to simulate saturated groundwater flow.
'This made] has bgen ealibrated to the unconfined aquifer at the Hanford site.

An analytical, ene-dimensional transport model was used to simulete contaminant
transport through both the unsaturated and saturated zones. - Tihe model Is referred
to as B stochastic-convective model because it uses the dispersion term of the
squintion to simulate the random ﬂutqre of travél_ time estimates along streamlines
.of flow. ‘This seetion of Appendix O is confusing; an exainple ealealation would ald
the reader in interpreting exactly how the model was used. '

On psge .33, section 0.4.3.6, It is stated that a constant disporsion coefficient
based on dispersion through the unsaturated zong is used in both the unsaturated
and saturated Zones, but nowhere in Appendiees O or Q is the method of calculating
the dispersion coefficient described.

Appendix O contains & good di ion of g
limitations of the models epplied, but reached no
of the models or on other poientially usable models.

1 interactions and the
on the effectiveness

23

COMMENTS ON APPENDIX @ .
APPLICATION OF GEOHYDROLOGIC MODELS TO POSTULATED
RELEASE SCENARIOS FOR THE HANFORD SITE

The Eollowi.ng comments cm Appendix Q Jisctss the application of geohydrologic models
1o the Banford site: ’

L

Generally eonservative assumptions were made throughout the sppendix. Based on
the models deseribed in Appendix 0, fravel times through the unsaturated zone are
DUnfortunately, very
little information is given on exactly how these computations were performed and

much-larger than travel times through the saturated zone.
the assumptions. that were made.

The text correctly states that hydraulie eonduotivity in the unsaturated 2zone [s a
very sensitive parameter. The Campbell equation was used to estimate hydraulie
conduetivity as a funetion are not given in the text. Sinee the vadose zope model
was uncalibrated, the parameters used in- the ealeviations are very important and
should be diseussed in the text.

Equation Q.1 on pege Q.3 is incorrect else; it is not known exaetly what the
equation is supposed to be,.

Assumplions used in the saturated zone modeling are adequate, although, as
mentioned sbove, travel times thr'uugh the unsaturated zone are much longer than
travel times through the saturated zome.

~34

3.5.2.6
3.5.2.27

4.2,355

4.2.55

Some addiffonsl saturated 2ene modeling was performed fo look at the

eonsequences of incrensed ircigation In the ares. It was assumed that a meximum
of 20 pereent of the irrigation water applied would become grovndwater recherge.
This is not-a bad assumption, but it is certainly not o worst epse assumption, It is
almost always necessary to over-apply irrigation water to flush the salts through

_the root zone to wvoid inereasing soil sxMnity, With saline water, and saline soils, it

is pot wncommon to have 50 percent of appliedsirrigation water begome grovnd
water recharge. .
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COMMENTS ON APPENDIX R
ASSESSMENT OF LONG-TERM PERFORMANCE OF WASTE
DISFOSBAL SYSTEMS

n general, this is the most hypothetical appendix. Gorelusions ere based on enalyfeal
techniques which may or may not be valid As gtated in this sppendix, groundwater
trarsport of the ‘contaminants is the most probeble scenario for the release of the
coptaminants from a disposal site. Yet, there are more wnknowns concerning ‘the
mechanisms involved in the groundwater transport scenario than in eny other seenario.
A5 pointed out in Appendlx ¥, the eonsiruction of a valid groundwater model of the
Hanford: site is very difficult. . Even. using Yeongervative ions,” variations in the
hydrogeolegy teke long-term. predietion with any certzinty very difficult. Without &
high degree of certainty in the analysis, the long-term predictions on the effects on man
are merely pull.ingrnumbers out of the air. The i‘o].tuw.i'ng camments refer to Appendix R:

I, In the tables presenting the performance of each alternstive, definition of terms
{i.e., Transport Assessment Table) shouid be added 16 the text.

2- A tabhe presenting various health sigadards should be added.
3. Whe' .:a Transport Assessment Table?

4. Why did this appendix not address the pérformnnct! of the various alternatives in
terms of the chemical species which m'ay be relensed from the storsge sites?

5. At this time, groundwater models cannot be fully developed for the site because of
the high degiree of uncertginty in the geslogy; therefore, groundwater travel times
emnnot be accrrately predieted,

& On pages R.61, R.90, and R.93, DOE has & tendency to dismiss seme vontastrophic®
aceident seenarics with a statement that ™. . . v;nste would ke a small factor in the
devastation from & giant metecriie,” flood, wvotesno, etc. Although obvious ihat
such & desfructive event would destroy numercus man-made stractures #nd,
probably, kill a number of people, such-destruetion is temporary end sueh natural
events haveruccurrcd numerous times throughout bistory. For example, 200,006
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people may heve died in a single earthqueke in China and 106,000 may have died in.

& single cyclone in Bsngladesh. Within the short pertod of a few years after these
natural disastets,. farmers ere agajn plowing the fields end towns are being rebuilt.
Hov'lever, if such & naturat dizaster also spread high-level radiogetive isotopes end
ereated an emrh;ﬁnment too contaminated to support Jife for thopsands of yeers, the
impacts on life in the region would be far.greater. These sistements that.radiation
would be a "small fgetor” should, therefore, be carefully reevaluated. .

On page R.64,. no prohabilities are given.for the airplane erash scenario.

On pages R.68 and R.82, the "in-place stabilizetion™ alternative must include an
impenetrable cover- to prevent individus! maximum annusl doses for the well
drilling and excavation scensrios.of 1,600 to 100,000 rem/yr.. Such a cover is
technically. feasible, although at considerably higher cosi than the proposed eover.
This cost incresse might make the geologic disposal alternative mere competitive
i priee with the in-place stabilizatios alternative. .

On psge R.T4 and in Table R.57, the use of any impermeable membrane on the
surface of the greund in arid areas has been proven to create Increased molsture
below the membrane due to eapillary rise and condensation from air moving thraugh
the soil. This Is the experience of highwsy departments with impermenble paving,
mihing companies with pond liners, and landscapers with plastic sheeting in areas of
expansive soil.  When such soil meisture it produced, plant raots grow into the acea
of higher moisture even if. they have to.grow through.the membrane or horizontally
beneath it. 1f the proposed fmpermeable eover over the radwaste is planted with

shellow-rooted grasses, other deeper-rooted vegetation will eveniually ﬁtﬁb]jsh on -

the eover through natural migration methods. . As this new vegetation grows, rcots
will move ipto the moisture colleating below the membrane and eventuaily move
into the waste. For example; .the USGS has documenied cases of alfsHg roots
penetrating into underground wnine workings at depths of several hundred feet in
Revada, becsuse the mines formed the nearest water teble to the svrface in this
arid region. ’

On page R.88, "5 scre-ft/yr per acre™ shoujd be "I2.2 acre-ft/yr per nere™ and the
use of the word "erade” in line 13 is guestionnble,. -
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3.5.1.9
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4.2.55

3.5.6.7
4.2.55

3.5.6.5

3.5.6.32

3.4.3'8

4.2.55
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Cn page R.90, "12,320 m3* should be 12,320 m¥/sac,

On pages .90 ~ R-92, flooding is analyzed enly for the Columbia River and ehang
in sea level. No mention is made of fleoding on the Yskima River or on Cold
Creek. The potential for fiash flocding on Cold Creek has bean identified a3 &
potential area for edditional study in ‘the reposltory siting ﬁrogram by the NRC.
This is due to. the potential for flooding of the southwestern eorner of the 200 West
eren by the Cold Creek PMF.

On pape R.91, s {able or figure is needed to show the peak flows for all of the
fioeds diseussed n the report,

On page R.93, the cumulative impacts of lava flow or mudfiow (lahar) demming of
the Columbie River Garge and subsequent flooding of the Hanford ares are not
evaluated  'These types of 4ams have oecurred during the late Pleistocene
according 1o work by Crandall end Vallance of the USGS.

On page R.94 - H.9E, the selsmicity models consider only "histerieal obsarvations
and instrument recordings™ and "over a 100-year period from the year 2000." There
is no eitation of any work on the largest earthquake in the reglon in the last 35,000
years {maximum credible event) or, even the last 10,008 vears. There is also no

_estimate of the largest earthquake to be expected 10',00 years into the future.,

On page R.95, "critieality;‘ is mentianed, but It is not diseussed in any detail. If it
is of sufficient concern.to be mentioned in the DEIS, it is of sufficient coneern to
the reader to be thoroughly diseussed and not summarily digmissed This is
partictlary true since the AEC was concerned enough dbout eritieality to take
emergency messures to peevent a plutonium waste trench at- Hanford from
becoming eritiesl The credibility of DOE is the orly thing that suffers from such
statements as criticality having."ne eredible bagls,”

©n page R.07, the reference for Stane, Thorp, Gifford, and Hoitink hes no date.

21

. 'COMMENTS ON APPEKDIX U
PRELIMINARY ANALYS!S OF THE FUTURE GROUNDWATER
TRANSPORT OF CHEMICAL RELEASED

The make-up of the ehemical wastes which were disposed in the eribs, trenches, ponds'.
French ¢ralns and tanks is not well understood. -As pointed out in this appendix,
substantis] quantities of nitrate compounds and verious salis sre within the waste. In
additian, metals such as ehromium and mercury and organie eampounds are available for
solute transport from the waste. In the EIS, these compounds are considered secondary
to the radiological wastes disposed at the site. For the long-term, these pallulanis may
be Just as important because these do not desay with time, It is important that the
nature of these chemical waste be fully understood and that the sources are
eharacterized in detail )

'The fellowing comments refer io Appendix U

1.

2

3.

Maps woutd be helpfu] {lustrating the sources of the ¢hemical contaminants.

Meps should be driiwn showing the predicted distributlon of the various ehemical
eontaminanis with time after final burlal

ustrations would be useful in definibg terms such as what happens when Kd
(distribution coaf.)'= 0 us opposed to Kd.= 10E3. '

- In this appendix, sl m;lyucal projections were besed on-mmeﬁatlve estimations

which were considered "worst ecase” transport times for various ehemical
parameters, A “conservative ion" is an jon that moves essentizlly at the same
veloeiiy of the groundwater. Beosuse of the unknowns {(esp. the waste make-up and

3.1.6.1

volume avaitable for t_rnmport) at the site, the statement that the chemical solutes -

will travel in the groundwater with little or no retardation may or may not be true,
but to state this is the most conservative ppprosch.is wrong. Time is a relative

. parameter, the longer A chemical species remains-in the groundwater system, the
.more potential for harm. ‘It is important &e kriow if any retardation of any chemlcal

speeies oscurs in the groundwater sjvstem and how long. it will tske. to Mush the
system: Prior to assessing the tmpact of various disposel systems, it is important te
understand the self-cleaning eapecity of the aquifer,

28
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COMMENTS ON APPENDIX V
SELY MONITORING EXPERIENCE

TE

In general, this appendix raises some interesting questions sbout past waste disposal

sefivities st the Hanford Reservation.

In the text, it is stated thst there are

approximately 200 waste disposal facitities eonstructed.in the 206 Areas and very Jittle is
known about the mejority of them. The following commenss refer to Appendix V:

1

3.5.6.41

3.5.6.41

3.5.6.41 *
3.5.6,41 =

Tie groundwater menitoring network is comprehensive with esver 2000 wells drilled
end_ approximately 1100 wells being completed below_ the water tabte. It is
understood (not clearly steted) from resding the text that the wells which are
menitered on & regular basis act as a early detectior system for possible excursions
of radionuclides from cribs, trenches, pends, French dréins, storage tanks and
reverse wells, If 1t Is detected In cne of the cbservation wells that groundwater
contamination s cecurring, a detalled characterization of the waste site takes
place.

At the Hanford site, four cribs, one trench, one Prench drain, ohie tank leek, one
reverse well, and ore dispasal bond have been characterized. The reasons for the
seleclion of these ‘particuler disposal sites for characterization is not elesrly
understond, However, in each case_cor!mmination of the subsoil had peeurred to
some extent, Groundwater contamination was detected only in & few instances. In
one case (Trench 216-Z-9), over 100 kg of Pu was deposited and critically was of
eoncern. This trench was mined far plutonium frem 1976-1977,

i} only nine sites out of 200 have been characterized, there are several quesfions
£till remaining as te the nature of the wastes and whether or riot an effective EIS
ean be written evaluating the potential impact of waste disposai et the Hanford
site.

It would be helpful if & map of the 200 Areas were presented showing the loeations
of &l the disposal sites. )

A tablé should be prepared showing the chemicat make-up of the waste in each
disposai site. )

28

T.

8.

In the cheracterization of the verious eribs, trenchies and pond sites, dry wells wete
used to study the vadose zone. Since wells are generally not valid for monitoring
water in the wmesaturgted. zones, suction lysimeters or other methods are.
recommended.

Several of the weils were: drilled on the site in the 1940s, 1950s and 1960s. Were
these wells drilled and com_pleted to strict QA/QC-standards? If not, how valid Is
the data? . . :

This appendix points out the complexity of eseh disposal site, . Thé potential for
groundwater contamination and solute transport is highly deperident on the site
speeific geology and hydrogeology of each site.
difficulty of modeling the groundwater system for solute transport due to these -

This appendix also points to the
complexities. Of the 200 sites, only four percent have been charscterized. Until
each site is fully understoed, it will be very diffieult with any certainty fo prediet

the impact of the verious disposal seenarios.

No informaiion from field 1esting was utilized in the analysis of cumulative impacts
from the 204 disposa) sites. Such an analysis should be required.

3l
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3.5.6.41

3.5.6.41

3.5.6.41

3.5.6.41
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UNITED STATES DERARTAENT ﬁn- Eﬁlﬁﬁfﬁhﬁcﬁ
National Oceanic and A e atinn
NATIONAL MASINE FISHERIES SERVIGE

ENLIRDRMERTAY § TECURICAL SESUICES D5 %
BAT N 81 AVENUE 3,

F/NWRS

AUS 15 160

Rich Holten/EIS

V.S5. Department of Energy

Richland Operations Office o
P.0O. Box 550

Richland, WA 98353

Re: Draft Environmental Impact Statement (DEIS) - PRisposal of
Nanford Defense High-Level, Transuranic and Tank Wastes

Dear Mr. Holten:

The Wational Marine Fisheries Service (N¥FS} has reviewed the
subject. Draft Environmental Impact Statement {DEIS).

In order to provide as timely a response to vour reguest for
comments as possible,. we are submitting the enclosed draft comments
to you darectly, ip parallel with their trensmittal to the
Department o©of Commerce for incorporation in the Departmental
responge. The formal, consolidated views of the Department should
reach you shortly.

If you have guestions concerning owr draft comments, please contact
Dr. Jacgueline Wyland (503) 230-5432 or FTE 429%-5432. Your
continuing coordination efforts are appreciated.

Sincerely,

3

Agktﬁkafgzgzznueun

Dale R. Evans

Division Chief

Enclosure

-
a2
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DRAFT ...

Rich Holten/EIS sull
U,S. bepartment of Energy

Richland QOperations Qffice

P.Q. Box 350

Richland, WA 99353

Re: Draft Environmental Impact Statement {DEIS) - Disposal of
Ranford Defense High-Level, Transuranic and Tank Wastes

Dear Mr. Holten:

The Naticnal Marine Fisheries Service (NMFS) has reviewed the
subject Draft Environmental Impact Statement . (DEIS) and has the
following comments:

General Cocmments

The MNational Marine Fisheries Service has & respomsibility to
protect and conserve marine, estuarine and anadromcus fisheries and
their habitat, We are concerned with plans tc -provide long-term
dlspcsal for the hlgh ~level puclear defense wastes preszently at

. Hanford.

Our concern is based upon the proximity of Hanford to the Columbia
River. . If significant ampunts of long-lived radicnuclides stored at
Hanford were t& reach ‘the Columbia River, they eould affect the
living aquatic resources of the river, the estuary apnd the ocean for
genarations. :

Specific Comments

The subject document provides no discussion of the genetic and
physiological impacts to fish, shellfish and aguatic food webs of
either a major pulse or a continuous leak of radicactive materials
to the Columbia River. These impacte should be assessed due to the
economie, cultural, and recreational benefits of the fisheries of
the Columbia River.

The discussion of trucking wastes to ancther site should include an
analysis of riske and impacts €0 aguatic organisms from accidental
entrance of radionuciides into waterways.

3.5.4.6

3.5.4.6

3.5.4.6
3.2.4.2

3.4.2.5
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UNITED STATES
1f you have any questions on our comments or would like more H NUCLEAR REGULATORY COMMIESION
information on the points discussed, please contact Dr. Jacgueline & 3 . . WAIHINGTON, O £ JtASE
Wyland of my staff at (5¢3] 230-5432 or FTS 429-5432. 1"
5 Farand . ’ Pl
Sincerely, L S N £
< /g_,gc? A 4...'.44-1? SEP 2 4 W6 . S
Amez T L M. R. ActoTter i Rtk . SOERL -
A U. 5. Department of Energy . " 4l
PR ] T 4385 Richiand Dperations Offics T 7R Z
Dale R. Evans SRR g Vaste pont Divition [
e . - Manage R =
Division Chief Richiand, WA 90352 . W DI SION ’7‘5
cc:  EPA : ' -
oG fiear Nr. Helten:

CRITFC -~ Heindl

The U, S. Muclear iiegu'ltori Comrission (NRC) sta?f has roviewed the U, S,
Departrent of Enerqy's {DOE) draft enviraneental impact statement (DEIS)
entiiled Disposat of Hanford Defense High~Level, Transuranic and Tank Wastes,
DRE/EIS-0TIS. On the basis of cur review, the ﬁ&'_c offars the enciosed general
and detailed comments. Although not'part of our commsnts on the draft E]S, tha
NRL-also wishas To express 1ts concerns rding ather Tagal and institutionat
issues related to the concept of in situ dispesal af high-level wastes (HLW) at

Henford. -

First, as vou are aware, under Sectioh 202(4) of the Enpargy Reorganization

Act of 1974, any facilities sxpressly suthorized For disposal of defense

high~level wastes.are svbjsct 1o the licensing. and. related regulztory avthority
- of the [omnission. Whether the express autharization for particular facilities

is legisiative or admipistrative in gur jud?unt has no bearing upon the

concerns that led Congress to provide for 1icensing by NRC. Also, it

appears that the Hanford ®tank wastes," which from the informatiop presented

in the draft EI5 would have been regarded ag HiW when the Snergy

Aeorganization Act was passed, reamain HiW far purposes of decerafning 3 1 1 1

whether or not NRC has such jurisdiction. If (0E believes that subsequent -

processing of the *tapk wastes" may have altered the classification of sowe of 3 1 4 4

the materials being stored, more detalled waste characterization information e lare

would be necessary to suppart thabt view. ’

1

Second, licensing of Hanford waste tanks for- HLW dispesal will be

procedurally complex becsuse of the need Lo develop appropriate standards

ant procedures,. the existing fait a:?ﬁ status of the waste tanks, and the

difficulty in reascnably evaluating aiternatives (e.g., alternative sites) as

required by the National Environmenfal Folicy Act. Other statutes would also 2 . 2 . 17
need to be considered, incluging ane provision (42 U.5.C. § 7272) which

could be read to bar the expenditure of funds for purposes related to the

Hcensing of defense waste smanagement activities such as those thak might be

undertaken at Hanferd.
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Although NRC staff does not pm?um the disposal of KW, in sftu, 1n the.
Hanford tanks, we bal{eve mstabiishing the feasibility of such disposal as
2 technically adequate to protect the public health and the envirosment will be
[ 2. 18 excendingly difficult and xay not be achisvabls. - Consequently, sothing in our
compents should ba read as HRC agreemsnt or endorsesest of such disposal. In
additicn, our comments et this stage do not restrict NRC from making additional
comrants in the future, when or as appropriate. . .

Thank you for providing iﬁa.nppnrﬁurﬁty to cooment on the Hanford Defense Waste )
OEIS. “We hope that these conwents will ba of assistance in preparing the final : COMMENTS
environpental ststement, We would bo pleased to discuss the commeats with you Dalaisy
and rembers of your staff 1f you desire, _ o OF TRE - : ‘
SR ' Sincersly, - U. §. NUCLEAX REGULATORY £OMMISSION
- 0N THE
U. 5. DEPARYMENT DF ENERGY'S

& SM\I ey - bRAFT ENVI'KD!HENTAL"IHPMZTSTATEHENT.
Rl:a\'t E. B_tfoumng, ﬁrmga ) . . o 3 itk : HENT
fe

Pivision of Wasta Hapagerent’ RELATED T
office of Niciear Materisl ty . DISFOSAL OF HANFORD
and Safeguards DEFENSE HIGH  TRAKSURANIC
. ) AND TANK WASTES
Encrosure; . . . . : . : .
NRC's General and Detailed Comments . (DOE/EIS~:13)

on the DEYS. ) ) . PUBLISHED MARCH 1928
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GENERAL COMMENTS

It 15 stated n the DEIS (p. 1) that the purpose of the EIS 13 "t provide
emvironmental input {nto the selection and implementation of the f4nal disposat
actions for high-Teval, transuranic and tank wastes located r® the Henford
Site.™ The document goss on to stute thet the DEIS s "poth a progrummstic EIS
Tnterded to support brod decfefoms with respect €o the disposa] strategies for
the Hanford waste™ aad "an trplementation EIS tntended to previde project
spacific envirommenta) tnput for dectsicns an maving. forward with certein
disposal activitles” {p. x111). The DEIS further \ndicates that foliowing
pubrltcation of the Fimal EIS, the DOE "wil! begin_selection of a Hanford
Defense Weste final dispossl stretegy which will be documented in ore or mora
Records of Decistan.  The IDE may decide to prozeed with tmplamanting certain
prris of the stratagy while d-ln,\.(mg final daciston on othar parts pending
“urthir research aad development® (p. xfil). This approsch mahei the reyiew of
the document difficult because 1t is unciear which arses will receive .
additional research and developrent and how the results.of these ressavch and
deyetoomant efforts will be factorsd into the decision-making process, The
DEIS indicates that furthar NEPA reviey 1s anticipated to support certain othep
specific activities prior to their inplementatfcr but the: docunent does not
indicete which acttyities this would apply te, what the additiena) review would
consist of, or whan ¢ would occur, The NRC staff recommends that the Final
E1$ clearly 1dentify which decisions will be pestponed pending conplatton of
additional research. and oevelopment, whan these activities sre ltkely to be
completed, and the type of NEPA veview that 15 antdctpated.

The NAC zqrees with DOE .thai several areas requirs additionsl research and
development prior to making decisions comcerning the disposa) of the Haaford
wastes, These include: (1) characterizatian of the wastes In the single-shell
tanks; {2} long~tern parformance of the protective barrier system; (Jg
geochemical characteristics of the stta; and (4) development of analytical
capabilities for projecting waste transport. . Each of these 4s discussed below.

‘Chavacterization of single-shell tank wastes

The DE1S notes {p. 3.5), and the KRC staff agraes, that add!tional
characterization of wistes tn the singie=shell tanmks will be mrecexsary to
provide more getatled Informatton about waste inyentories, The KAC racosmends
that the wastes also be chzracterized, te the extent practiceble, by thefr
sources in fue! reprocessztng gperattens. If, for example, certatn tanks
cantain wastes from the opsration of the first cycle solvent ertraction systew,
then these wistes would clearly be consfcered as high-leve? wastes. Howaver,
tF some of the tanks contain predominantly incidents) wastes suzh as cladding
removal wastes or organic wash wastes, ang if the radionuclide concentratisns
tn these wastes ars comparabla to other low-Tevel wastes, these wastes might
mat. be properly classified & high~Tevel wastes. .

a3
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Afzer the completion of the wasta characterization progran, the NRC reconmends
that the selection of a disposa? alternptive be macds on & tankeby-tank basis.
Irformation presented in Appendfx A (Tables A.4 and A.5) of the DEIS suggests
that g targe fractfon of the totsl curte inventory of single-shell tank wastes
ney bt contatned fm only & few tanks. If this fs accuriate, & substantia)
fraction of the total radicaucitde inventory could be ratrieved at only a saz])
fraction of the cost presented.in the DEIS. Furtharmore, 1f some or 211 of the
tanks with large inventories #re in sound condition znd do not Jeak, wastes
could be retrieved by sluicing, further redecing the cost of waste ratrieval.

3.1.4.1
3.1.4.5

e summary, the HAC agrees that additional waste characterizatton should be
completed in order to {1} properly classify wastes zs high-Teve} or
ner=high=level, and {2) parm1t telection of & gispossl aiteraattva which 1s
most appropriate for each tank of waste,

Long=terr parformence of proesctfvs Barvier gystem

Ar hoted in the DEIS (p. 1.14}, the provsctive barrier and mirher system is the
key to affectively isolatirg from the envirnnment wastes that sre disposed of
rear=surface. Tuo of ‘the three disposz] aiternatives that ars considorsd 1n
the OEIS (f.e., the fn-place stabilization. alternative ang the rsference
alternative) rely heavily on tne Zapability of the propossd Protective brrrigr
system to mininize water infiltration and to reduce the 11kelihood of plant,
anfmal, and huskh dntruston.  Indeed, it 15 the . view of the BRC that
near-surfsce disposal of many of the Hanford wastes would 17kely pose
thacceptablé risks to public Realth and safety unless substantfal protectiom i3
provided by such barriers,. The DOE acknowledges: (DEIS,  p. 8.2) ‘that a spacific
barrfer design his not yet been detrermined, - The DEIS further notes that the
DOE wEil conduct @ NEPA review of the fiisl soecific berrier to evaluate frs
anticipyted performance as designed snd:its performanes under perturbed
congitions. This review is ko Be based on actuzl laberatory ahd fleld data.
The NRC encourages the DOE o conduct these further studigs to resolve |
uncertzinties with respect to the effectivensss of the barriers. Our detailed
commenits 11st some of {ne aspecis of barrier design anc perfarmance which
shauld be sddressed In these studlies, :

-3.5.1.1

3.5.1.57
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The DEIS {s replete with statements that indicate a lack of gaochemica] data
for the site, Tha DOE acknowledges (NEIS, p, 0.7) that the absenge of this
dats preciudes & more wigorous analysis of the eavirorments] effects of the
proposed alternatives. Jt is recommended that sufficient data be aveilable to
support the snilyses of environmental impacts presented in tha DEIS before
decistons are implexented.

Dcve‘lnmmé of anglvtical t::g'abﬂsngs for projecting wagte transport

The DEIS recognizes thet the 1inear distribution coefficient (Kd) medelting
approach 15 a potentisl tachnical liwitatfon in mode)ing efforts because 1t
combines sevaral gedchemical processes into & single espirtent parewater. The
DOE indicates that additional deveicpnent work 15 being pursied on the models.
As indicavad above with regard to the'!‘]luchenicﬂ charactaristics of the site,
it 15 recomrended that sufficiant mode! development be complated t2 suppert the
astimates of enyironmental impacts set forth Pt the DEIS befors decisions are
implenonted.. -

Firs1ly, the NRC agrees with the position stated in the DEIS (p. 6.11) that te
the extent that any deciston based oa the DEIS {and subsequent final ’
environments) suitement) requires daferse high-isvel waste to be placed in &
facility which 15 avthorized for the exp=esi curposs of subsaguent tong-term
storage, such & facility wauld have to comply with any applicabie licensing
regirenents of the MG, Notwithstanding any commants prasented hers, NRC may
(1) 4ntorporate tato. any |lcense that nmey be {12sued st ¢ tater date cenditions
that may roflect a more restrictive pogision than thet taken fn thase comients;
er (2) deny & ltcense for activities at a propesed facility.
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- © DETALLED SOMMENTS
DESPOSAL OF TRU WASTES WITH CONCEKIRATIONS BELCW 100 NGi/o

The NRC staff 4s concarned xbout dispossl of wastes with TRU concentrations
below 100-nCi/gm (e.p., Section 3.3,1.4, paragraph 1), Disposal of such westes
ney require better protective reasures than ars syidenced in this DEIS, For
example, NAC's analyses in support of 10 CFR Part 61 showed that Class €
wastas, tholuting wastes with TRU conzantretions aetween 10 2nd 100 ali/gm,
must be disposed of using & stable wesve forn and the dispesa) facility must
ettner purnit emplacesent- 8t Teast 5-metars below tne ground surface or must
include an enginsared tntruder barrier. The staff encourages the DOE- ta
consider the resuits of the Part &1 supporting anaiyses when developing

. disposal concepts for such westes. (The staff notes that, for othar projects,

the 0OE has conmitted ltself to comply with the 16 CFR Part 51 parformance
shjectivas for digppsal of low-lévi] wastes, Sae, for mxempls, the Proposed

" Firding of Ko Sfgnificant.lmpact, Disposa) of Project Lew-Leve) Waste, West

Vallay Demonstration Project, West Valley, Hew York, April 1986.)°

PROTECTIVE BARRIER AMD MARXER $YSTEM

hppendix M, Pre‘Hninaﬂr Annlysis Of The Perforgance Of The Protective Barrier
nd Marker Systea i : S

The NRC. staf¥ recognizes thit substantial research and developmant 6f barriar
conceptd remains to be compiated bafore & degfslan can be made to fmplement
either the in=place stabilizetion ¢r the reference alternetive. The following
concerns regerding the design and performance of barriecs should be cansidersd
during DOE's future barrier research and devalopmont efforts.

" Lvarat] Barrigr Design : :
.Tee Barrier design thown in Figure M.3 of Appendix M 13 based on conskruction

of a multilayer capillary (ur "wick") barrier that 15 intended to reduce deep
dratrage, The %@y to this design 1s & Tayer of very coarse gravel or rock with
an overiying revegetated iayer of tine-textured soil. Under {deal conditions
this.nuitilayer design can minimize inf!ltrasion rates by trapping fluids in
the uppermost scdl layer and subseovently removing snt) motsture through
evapbiranspiration. Such-a cover is only effective to the exteni that
nydraulic pressure within the wick is tmsofficient to cause & breskthrough inte
the pervious tayer benpath the wich. [f breakihrough occurs the pervious leyer
must direct water hortzoatally so that It will not migrate furiber down fowsrd
the weste. In order to do this, the base of the pervious layer must havs
adequite slope, probably greater than 5 percent. Such & slope is rot epparent
in the barrier design of Appeadix M. :

1t showld be noted further that » wick design should he based on extrase .
precipitatiod events rather than average annual precipitation. Wettdng fronts
anc subseguent breakthrough are Yikely to accur during stocrms with infrequent
return pericds. &fven the time period auring which this barrier sust be
affettive, 1t ¥ prodent to déstgs 1t for a storm with & very low recurrafice
interval fe.g., 1800 yr, 240 hr storm),
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The DEIS also ststes that the barrter would restrict penetratisn by plents and
animals fate the waste, becapseé of the rock and sbsence of motsture benesth the
wigk, The staff fs concernsd, howaver, that even shallow burrowing withip the
upper s01) tayer {dewn to the rock) could impair the sffectivenress of the wick
a5 a maisture barrier, The DOE should invastipate means for preventing or
winimizing burrowing within the barrier,

botentisl for Evopion

Tt appears that 11ttle or no consideration has baen given to the patential for
arpsion of the sail cover of the protective batriers duk to the occurrence of
local {ntense pracipitation, Several loag-term stability investigatfons
perforsed for the MRC etaff ind!cated that the mast disruptive netural
shenomena affecting long=term stabittzation ere 1fkely ko be wind end water
arozion (Metsen et al., 1983; Yourp =t &1., 1982; Lindsey st.ai., 1582; and
Bevdlow, 1984), T¥hese studies atse indicated that wind and water erosioa can
be mitigkted hy & rock caver of reasonable thickaess and that tha size of the
rorh chosan for the protactive cover will nermally ba controiied by &-design

precipitatien or tlood svent. . .

The NRC staf# considers tt vary fmportant that sdequatre erosian protectfon be
provided to prevent tne occurrence of sheey erosfon and the pitiasion of gully
erostor. Gully erction, once iMttated, can cause extersive damage £0 any gof}
cover, such that previcus assumpticns regarding infiltration, bistic tatrusion,
eresion, and releases of radienuciidss My no 'lor\lger by valid.

On the batis of NRC staff axperience with Torp«term stabflization tn artd
regions of the whitern Unfted States, it ts very un?lkely that the proposad
vegetative cover wil) provide adeguate protectidn ko prevest the octurrence of
gully arosion (Helson et s1., 1983},  In genpral, @ rock cover is.usually
needed to provide such proteceian. A pixad rock/so{) cover might srovide
similar protactior whije #lso aViowing growth of 2 vegetative cover,” The NRD
staff rocommends that such @ protective cover be corsicered. To address
vbripys uncertainties and pravide for & conservative desigs basis, it would be
prudant for the DGE to design the rock cover for an occcurrence af Vocalized
irtense precipttation as previsusly discussed, .

Leng-Term Stebility . .
Tha performance of the barriar shown in Figure M.5 of Appendix M s depandent

or the overall structural Integrity of the barrier system and on the
waintenance of intertaver textural differences. It is not knowk whether thase
factors can reallstically remaip stasle over g time scale of 10,000 years.
Even {4 structurd) tategrity of tha nzcerier can be maintained ovew this fimg
scale, dowawsrd Infiltration of Finpegrafned soll materials into voias of the
gravel Yayer could compromise the sarrier sffactiveness by attering tartural
differences tn the capfliary barrier. This could szcur through gradus}
settling or minor sybsidenge of tha protective bareier after construction.
(The structural stability of waste tanks 1s of particular caoncern i this -
regard.} Other mechanisws for zliering bextura® di“ferences would include
biogentic activity (discussed above}, and Ydouefactior of the base of the soll
cover 1T It 5 near saturstion and sxperiences significamt seisaic
accelorations.
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It {3 noted that overs)y detsrinratian of the capillary bebrier would be
accelerated by any physicat rupture of the barrier, a perhaps induced by
vibretory ground motions or by the Intrusion of man, Suth 2 physical rupturs
would &liow direct infiux of runoff and precipftation through and bamaath the

barrier. In that svert, roatasfnant trarsport withim the vadose zone baneath
thy protective cover cuuld be incrersed stgni fleantly.

il

In spsmrry, the NRL staff coesiders that many uncerisinties rmatn unriescived
regarding Tong-tarm parformunce of a cepiilary berrier. Substzesin] aggiziona)
researth and develapment of barrier toncapts must ba compisted befare &
preferred alternative can be selected For artuel dispesal of wastes.

Volwe 2, Forsword, pane xxxiy nrjgﬂgh 2

The assusption that the sfngie-shatl tanks remala irtégral for 165 yaars s
both arbitrery and wnsubstantisted. As stated in the DEIS: “an arbitrary
assvmption has bean made that nonm of ths tanks provides a bvrier after the
year 2150, This fs equivalesnt to assuming the tanks provide  bareier to
significans levels of vapor-phase transport of moisture for anothsr 165 years,”

3.5.1.57

3.1.4.9

The DEIS goes on to stite that there are “np drte ¢ suggest that significant
relpases from the solid waste form.are currently occurring.” This may indeed
be correct, Hewsver, there are dita which show that raleases have occurred
from these tanks fm.the past. fssed ¢n historical difficuities wish the
tntegrity of the sfagle-wall tanks, the Mighly soluble waste forn they contain,
and the Tack of dats supporting the-imtegrz! tamk assbmption, 1t wauld be
prodent to wssume that properly backf{iled zanks will provide only the - .
structurd] stabiitty necessary to inhibit siumping, cotfapre, or other faijure
af the disposal stte. Whila the prooer backfilling of tanks |5 npcessary for
structural stzbility, 1t will not sigatficantly inhsb7t watei indiiiration or
vadionuciide relesge, : c ' ’

3.1.4.35

Appendix B, Section M.4, Reduction in Risx of Iradvertent Inrrusion Thraugh
Pagsive fnstirutional Controls, page M.17, paragraph 1 - g

The Final Environmgntal -Impact Statement on JD CFR Part 61, "Licensing
Recuireserts for Land Disposal of Radicactive Waste™ {NURBG-0545, 1982},
indicates jrtruder patowzys dominate the potential! hezlth effects frem
commorcial low-ievel vadiorciive weste disposal. Apperdix R (p. R.1) of the
OEIS recognizes a similar effect, in that "sceaarics 1rvolvirg contact with or
intrusion inte waste...predigt signfficant agverse or fate) 2dnsequences to
those ignoring wernings and tntruding fote the wastes." thowever, the DEIS puts
ronsiderable reliance in the passive- institutieda) cortrols described In
Appendix ¥ to avold the fntruder groblem. The arguments supporting redustiom
1h the risk of inadvertent intrusion are very weak: "The risk reduction
facters presented here are bzsac solely on the author's judgment; at presemt
thepe are nefther empirical eror thasresical modeis upen which tnese rixk
reduction facters can be based,®

3.5.1.97

The Final-EIS should provide 2 qtrdnger basts to suppert the effectivensss of
the proposed barriers as 4 deterrent to inadvertent {ntrusions. '
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Appendix M, Section H.4; Reduction In Résk of Inagvertent Intrusfon Through
as3fve 1nstititiond mtrote, page H.1 T

This saction presents factors Dy which the risk of human intrusion into westes
§s estimaied to be reduced by different protective means. * Whan rora than one
means 15 prasant, these factors are thea multip)ied togethar to obtsin an
overall risk reduction factor. : .

LR 2

The WRC staff considars that Feilure of some 0f the protective means {v.§,,
bouncirry markdrs and monvments) might result from the same primavy causs {e.g.,
evoiution of the language so that the meaning of the markers end mcnuments
wou'ld no jonger be understood). The potentia) for such “common<mods fajiures”
sndigatas that multiplication af the incividual protective fattors to cbtads an
overall risk reduction factor 13 not ppropriste. Tha method for cowbining the
tndividus protectivae fagtors should accommocate the poasibility that 2 single
prisary cause mignt render twd ar more of the protactive pechaniuns
Tneffective. N - : :

REGULATORY

Yolupe 3. Foredurd, pege v, paragraph 7

The NRC staff 15 concerned aboyt the long-ters cunulestve wffects of all
cnoping ang rexsenably foresesibls waste disposa) activittes at the Hanford
Reservatiom. The defense wastas, which include high-Tavel and trznsuranic
wastes, are sirekcy present and fe need of permanent disposal. As stated en
pege v oF the Foreward, the scope of the DEIS exciudes low-ievel madicactive
wastes in Yiguid and solid disposal si%es at Hanford. Alse excluced ara wastas
genarated by the oesontemination and decommissioning of surpius o= retired
factlities {posi~1883). Tt 4s stated thit those operations will ba the subdact
of pther Hational Environmental Policy Act (HEPA) reviews.

It 1s not clear why the DOE evaluated the environmental {wpacts of defanse
waste disposal altarngtives without consideration of the cumilative effects of
all existing ard rezsonably foreseeable activities. On page vi{ of the
Foreword. it 1% statéd that, 1# the EWIP site were tu pe sgiected as a candidate
sile for repository developrent, a gorresponding F15 would bs writteR to
suppert that site and to sddress cumulative dnpacts of that and ather
reasonably foreseeable activities on the Henford Site. Wy does the Defsnse
waste OEIS differ in that cumulstive effects of a11 gurrent waste gisposal
activities at Hapford are not addressed?

o
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Sagtion 3.4, Cowparison of Tevacts From Altermatives, pages 3.33-3.6%

Tha DOE's propesdls for permanent disposal of defense westes ot Hanford may
pose specia] problams with respect to the NRC's current end future reviews and
tcansing decisions 1nvolving BWIP as a candidate site for the high=leve} wasts
gecicgic repository. For example, the DDE {5 vequired to develcp & Performance
Confirmation Program for BYIP to provide date that Indicate, whers practicable,
whether subsurface conditions snceuntered and changes resulting from
FONStryction ang waste esplacament are within Timits assuwed tn the 1centing
roviaw nd;d;de.hn. nateral and engineered systems and componants are functioming
a5 tnended. - . ’

Sone of the xotions proposed fn this DEIS could petentially make a BWIP
Parforsante Lonfirmation Peogram mere diFficult to design and ciety out, For
exampia, the breriars proposed for in-place stebiiizstion of wastes pay raduce
infiitraticr to the-unconfined agy!fer syiten, potentinlly altering groundwater
flow conditions. The Final EIS should includs, in the discussion of impacts,
possible effects of the proposed zltermatives an lcensability of 2 Kigh=Teval
waste repository at the SwiP site, .

Section 6.6, Respurce Conssrvation and Recovery Act, pages 6.10 and 5,11

In this section the DO suggests that alT of the waste covered in the DEIS is
‘byproduct material and therafare apt subject to subtitis © of the Resource
Lanservation and Recovery Act (RCRA). Throughout the text, however, thg DOE
scknovledges 4n mumerous tnstances that the waste contains materizls that.are
considered hazardous, dangercus and/or toxic by the EPA. In sectian 6.6 the
O appears to be relying of & 1wge! interpretation of avthority rathsr than a
teehafea) analyeds of hazard to nake the comcluslon that RGRA does not apply.
Since mo fira) geterminstion has been mede cencarning the EPA and/or primary
state authgrity regarding the disposal of this material, 1t would seem prudent
thit the DOE at least consfder the impacts -of the prescriptive dispesal and
monitering requirements that would be mandsted by RCRA,

HYDROLOGY

Sectien 4.4.1, Surface Waters, gége 4.12, paragraph 2

The flond anilyses xnd taformation provided in the DEIS indicate that
facilitios may be exposed to 2 potential flood threat fror Cold Creek, since
porttons of the site may be fiooded by a 100+<ymar flood, 1t therefore appears
that the reguirmnents of Executive Drder (E. 0.) 11988, "Flecdpizin
Managemant™, have not peen addressed. This £, 0. requires, anong other
consigerations, that the hazards and inpacts asseciated with siting in a
floodpladr be fdentified and dvaluated. Accordingly, sn outiime af the
procecures involved tn ehis decision-making process should be pravided, and -
coapliance with E. O, 11988 shouid be discussed.

2.1.10

2.4.1.9

3.5.6.7
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- Section §.4.1, Surface Water, page & 2, paraqraphk &

3.5.6.7

3.5.6.7

3.5.2.46

3.5.6.11

Resuits of flood studies in the Cold Creek watershed {Skagys and Walters, 1981}
cindicate that a potentiai for flogding of portions of the site exists, A
preposed, 1t zppears that saveral factilities may be placed in an wres of the
Cold Crask floodpiain, which could be inuncesed by severel feet of water.

PBised on an examinatisn of the Skigos and Walters report, 1% appears that the
hesndtudn of ficeding on Cold Cresk mby && underestioated. The Probable
Maxinun Flood (PHMF) wis estiaxtsg in the report tc have & msgnituie of 55,000
cubic feet par second (cfs) at the site where the dratnage sren is sbout BE
square wites, Review of Bigvoric flood detk for arid regions of Washingtan and
Oregon with similar clinstes and waather petterns incicates thet a fload of .
this mEgnitude Ras ocourred on o straae with & drainage araa of about 13 squive
wites, Ioceted Tess than 3530 wiles frow the site,

En recognition of the fact that the Celd Creek bastn could have different
f1oedrproducing characteristics from tne straam that produced the historic
Maxirun dischargs, !4 15 nevertheless departant that the PMF represent an upper
baind of flood.potestiet for & preticalar strean. [t appedrs that this upper
bound {s aot well-definad for {old Creek.

Ir asdition, maxtmar watsr Tevels wiT11 be increased as @ result of incressed
PMF gischarye aro may atso be tncreasec by site locatien in the flood platn.
The awount of incrsase tn water laval cue %o Tlcod plain comstriction has mot
besn discussed tn the DEIS. fin the basis of tofographic and pross=sectional
eximingtion of the site area, surface Tacilities may be subject to flooding and
iy corstrizt ihe flow ared v the Fiood plsfe, This may ‘ncrease. the water
Oeyels associated with major floods; this increased ‘evel and jts potential
imgacts should be discussed in the Firal EIS. -

Sestisn §.4.2 Grounowiisr. page ‘4,38, Fioure 4.8

Isoheads -indicate 4 potential for migration of waste from the 200 area 'to the
existing comeercial low-leve) waste facility situatec nesr tne southwest cornar
of the 200~E arez. This nay adversely impact grounceazer mositoring activities
avsoctates with tnat fagllity. Lo

Appendix R, Sec_'uon' R.7, Other Surfasy F'Inn_élng, bate R.92, piraﬁraph i

Disposal alvernative #2, and in some resoects alrernatives #1 and #3 (page *x,
Exegutive Summary), present disposat scenartos sfmtlas to'the burial ef
high=level waste in A shil ow Yand disposa’ stte.” AIT or soma of the
high=leve) and itw+leve} wastes would vera'r 2t snallow depths belaw the ¢rosnd
surtzce. Consequenily, the wests Tay be subject to near-surface natural -
phancaena.

The draft EA far the proposed disgesal of high=Tevel wastes 2t Hanferd .
concluded, and the HRC scresd, that proolacia) catastrophic fleoding assocfated
with the melting phase of giactation woulc not 1ikely occur during the
10,000~year iszlgtion seriog:  Hrwever, cther consequences of alther
stgsfficantly warser or cooler climatlc tremds tould result in aoverse
snvironnental cenditions xt tne Henford Site. For example, future climstic
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variations way tause incrsased sediment Jozds 1n the Columbia River amd 1t
tributaries, resylting in pessible channe) Rigrations:. Thesy possibie adverss
corditions are discussed .in mafor comment #2 of NRC's comments on thi draft EA
Eor Kanford (NRC, 198%a) and should be tonsidered tn the defenss waste Fimal

égﬁgend!x 8, S::tinn $.2, Redionuc)ide Releases to Accessible Envirorment, page
-0, El'{'lgl'gg g : - .

From discusctons in the DEIS, 14 15 uncimar whether the drisr-clirite scenarfo
1s considered reprasentative of sither the Holocens {recent) climate 2t Hanford
or bf conditions drier than at present. Assumac lop-normal prabability densfey
functions for annual groundwater rechzrgs were tizscribsd for batn drier #nd
wetter chimate scenartos over the next 10,000 years. The drier ¢)Ssate
scenario was eksumed to have a median anrpual recharge of 1,5 ok, whereas the
vaTue for the wetter ciimite scenarie was assumed to bs 5.0 cu.

If 1t 1s intended that the drier climate scanario 15 represantative of recant’
conoitions, what 43 the bagis for the sisumed aedten annund recharge of 1.5 ¢a?
On pages 4.1% ami 4,20 1% 12 statad that the annual averige rechirge fron
precipitation or.tha 200 -Aress plateau has not been-astabiisned to dete, but
twe $e1s of Tysimeter measurements dra sxpected to vesolve this questicn withip
4 to b oyears. It was also stated that DOE expacts tzat the vaive will 15
within the range ef 0.5 w6 5.0 enfyr pased on dets o data,

1n summary,-with regzrd to futvre climate scemarias, the Finel EIS should
coniain.a ciscussion that mors cledrly cafines ind diffarentiates bstwaar the
kerms "driee® versus werter:® Also, moré information shoutd pe incluced about
uncertainties {n assvoed values for ranges and median valves of ‘Future. annual
racharge tor the Hanford $ita. - . i -

Appendix B, Seetfon 5.5 Resules s page 5;24, um;qugh 3

Tt-13 steted that the composite ralsase-vatic/probaniifty curves show that the
ir-place stabilization and dispesal alternatiyve asd the refprerce a'ternztive
mest the EPA standard at the 93.9 prrcentile. This conclusier ts not
adequately supported,

Specificaily, over the mext 10,000 ysars, 1t 15 aysymed that 'z drigr ¢limate
scerarie 13 Rine times more probable than a wetier climate scepsris (0.9 vs.
0:1; cotbined prebabtlity = 3.0}, Wo basis far this assumption 15 given and no
redevanst references are cited in the appendix. This assumption btases the
resutts of the cempositd Feldase curves (Figure 3.10) 1 favor of a drier
clipate with its Smplications of reduced recharge, fnfiltration, and
cohtaminant transport. Tne rationate for assigning such a high probabitity te
cryer climate sceparics snould be axplavied in greater detadl.

3.5.2.52

3'2.1‘3

3.5.6.3
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Appendices O, P and 9, Transport and Attenuatiop .Mmie}ing

The DAE r&cognizas_thl_t the tokad 'lld (distﬂhﬁtiﬂn enafficient) nexndeling

approach s @ "potentis] technical }imitation® in nudu‘iirlg gfforts (DEIS Yol.
3, B D.15) which hes “coms under severe criticise recentiy” (DEIS, e
xxxfl) becavse §t combings cmﬁ'lu geochemizal processes ints a singh
empirical parameter. This methodology s used, howaver, because ot the .
"1tmfted data base® at hanford (DEIS, ¥el. 2, p. xxxif), It 1x the MRC staff's
position that the Yack of data for more complex modets and codes is not, by
Jusetf, a sufficient basis for using simplifying rodels and assumptions.
Aathes, the DO shauld a)se demcnstrate that tne simplitied nodels and .
scsunptions ave sufficiently realfstie (or sonservative) to support the
decisions to be made using then, The DEIS states that the DOF i3 devaloping
more compiete atc advarced transport End attenustion models {DEIS, Vol. 3, pp.
0.15, P.3). Tm X0t should use these new mde'ls to svnuate the accuracy of
the siuplur Nd modsling approach.

Arcas of concarn partairing to the DEIS modeling nethndo‘low include th

[ ]
following. 7The DOE does not show that the Delegard and Barmey (1983) K5 vatues-

are divsctly applicable to the tranaport and attenuatior madels i the DEES.
The Delagard and Berney {1983) study §1lustrated the effects of certain waste
components on tne sorptien properties of Hanford sofls under specific
laboratory conditions, but did not sttempt to dup}icute the ambieni and
axpected site genchemical conditions &t the Harford S1te. Delegard dnd Barssy
{1583) state that their Kd walues are-valid only within the range of their test

cunditfons and that tiight changes‘ in waste compasition can change migratfon
rates by & factor 67 13 to 40, Kelmers (1984) notes that 1n measuring
‘aboratory Kd values 1% s "essentis) that teit waterials ana conditions

duplicate those to be encounterad ir the field situation being evaliewed," It
appears that thiy eriterion i3 Aot net..

Tne contaminant transport axseswrent caiculations do. not account for all
factors which cys influence contaninant reszedation. Changing site peochemical
conditicns due to spatfal varisticn im grourdwater ow soi)l chemistry (DETS,
Yol, 3, pp. 0.35, G.9, V.3) or to the intrpduction of contaminants (OEYIS, Voi.
3, p. 0.37) wiT! chinge the serption cnaracterisites of ‘the Hanford Site,
Kinetics of sorption—desorprion reactions' re not accountsd fer, nor s mass
action competftior for sorpricn sites. Aaoditivnally, the effect af naturally
oegurring proanic materia), wnich aay be taportant 1n savpiion ang transport
processes at Hanferd (Toste aad Myers, 1986), has not besn examines. To
perforn a thorough transport assessment st the ‘Habford Site, the DOE should
examine the ispact af :hlnging geochemical conditions en contpminers
retardgtton 885 du5ess the effect of thase geocheafca) pmceues not aceounted
for by thetr current méthoddiegy.

Limitations §n the Hanford gecchemical date bzae also Yimit the DOE to the use
of contamsinant release modelts that do noe explicitly accoynt for solub{lity
Virits as dictated By the turrent and expectad site gaschenica) conditions
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(DEIS, vel. 2, pp. wxx? and wxxit; Val. 3, pp. P.3, P11}, TRelease
conpentrations usad in the DEIS are describad by the DUE a3 being conservative
estimatds on the Sesis of dets available in the Hterature (DEIS, Yol. 2, p.
wxx11), Future refease models, which the DOE lutes Will take nto account
wiste form release characteristics (DEIS, Yol. 3, p. P.18), should be
tncerporated Inta future impsct assessment calculstions,

Appandices O and U, Hanford Site Gepchemical Conditigng

The BEIS does not demonstrate that the ambiemt geochemdcal conditions and the
compes!tion of the Stknk waste have been adequately charecterized o allow
veabistic transport essesswents of contaginants &t the Hanford site. 7o
devalop valid transport models and use accurate values for parameters in these
models, the s1te geochemistry wust be carafully examined ant characterized,
Since the DOE repeatedly c¢ites the Jack of site geochemical detz (DEIS, Vol. 3,
pp. 0.7, 0.8, 0.15, U.4, and others) and untertainty zs o the composition and
spaciation of the tanx waste (DEIS, Vol, 2, p. xxxv}, the DCE-should
aemonstrate that the site geochemical conditiony are known well enough to
ensure that the models snd pode] parawaters used in the iwpact assessment
czlculations arg r'nl.anlb'le End conservetiva.

Appendix P, Section P.1 t thusien-tantra‘l'led Apiepse aenenh 2 PFroteetive
Bzrrier, page P uliet . .

The DOt states that prior relesses of contaminants (e.g., tank Teaks, crlb
dispaskls, w1l injection} sre hot included tn sransport simulations besause
fmost are not categorired as high<level or transuranic {TRU) waste ® and those
that arg high-fevel or TRU are of negligibie guantity. - The DCE shouid take
inte consideratior prior releases of coktaminants in the Transpert calculations
since tnese wastes are components of the current site gezchenical eonditions,
Becauss these wastes will continue to be transported, their effects on the
ransport and attenuation of other contaminants {f.e,, future reteases of
defense wastes) and thelir cam.rinut‘.w 1.0 wlsn copcentrations at site
boundnrigs shauld be assessed.

Appendin ¥, Siu-Mnnltaan Er_geﬂme

The DEIS inc1udes 4 brief discussion of current and former environmental
monitoring activities at Hanford. Exemples of Jocelized tontamiagtion problems
{cribs, tranches, ete.) are-discussed in cetz!l, while larger-scale ctontaxzinart
plumes recéiye T1tt)e mention. The Nrg:-a:a'l_e.mvemnnt ot those plumes has
bean studied Wt Hanford for decades, and much has beep learped zbout .
contaninant sigration 1n the unconfined squifer syites, Seme of this vaivable
intormation should be incorporated 1n the Final EIS. At « winimum, additfons
to the Final EI5 shoula tnclude availahle maps that show, for various times,
the shapes antd movements of various contaminsnt piumes known to exist th the
unconfined aquifer system. This would {nciude constituents Tike nitratas, .
tritium, I-129, Ru-106, Co=63, and Tc-39. These types of mobile contaminantc
show considerable promise in the continued study of flow psths for contamirant
migratten tn the unconfined aguifer system at Hanford., The Final EIS should
incluge 4 discussion of the role of Yarge-scaie conszminant plume behavior in
evaluating the environmental impacts of future defense waste di spasal
operations.
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The OEIS statas tnst ¥the zone uf [r-diu‘lng‘lc) :nntm‘tnlt‘lnn s#round tha Zif=Be§
reverse [injection] wall appears to be [chemically] stable, with no apparent
furthar migratior of radionucltides.™ ResuTts ars shown for Cs-187, 5r=90, and
PuL3¥,240. However, ¥ pravioys DOE tnvastigation indicatad that there way
som svidence af contéminant wigration banssth the wall site, the source of
which was uncartzin. The follewing was reported by Safth (2580):

Gamna Togging shumd chat sedimanss distributed over & broad srex and
locited just above the basalt surface wars contaninated with low=Teval -
gamme contamiznation. Examimation of previcusly collected germs Togs
indicated that a possible sourze of this ronteminztion could be the BY
cribs tocatad [approximately] 990 w north of the reverss wéil. This work
4130 indicutes that the coutmmstian mey be moving 10 a snuthuterly :
dirl:tiun

Slllh (ISBB) ﬂsu recomnndad talt the bread centminnian phne nt the Insnh-.
surface should be {nvestigated as to 1ts distribution, sourte pr sources,
sedionuctide Sdantity and concentrations, and taat & monitoring plan be
developed 1% requfred. Thin study shu&ed shat the pesition of the wager table
and ths type of sadimant to which waste solutiont are dlsr:nnrgnd are important
factors for contralling redtonucitie distributiom’, Tha study &1ss recomesnded
tha' use of stainless steal well dcreens For bonftoring wells, Anctaious betk
activity was present on rusted pavtiens of rorroded wall cawingt and was

) beHeved to. havc producet. sore errnnenus ridionuc] ide anxlyses.’

This 15 the anly revepss will fm- whick contamingnt migratish has besn
chardcterized, and-one colld not thereby conclude thet the results are
statistically sigrfficant. - Because of aguifer heterogenelties and the chenlca)
varizhilicy of fluids originally. injectad into vafious reverse wells, ft may .
not be rezsonab)s to extrapolate thase resuits to other reyerse well locations,
It 15 foted that zones of contamination sppeir to extend heyond the paxi{sm
depth of penetration of the mopikoring wells, . J4 would be useful to know te
what depth cantaminants may have perietrated basslts at the base of the
unconfined aguifer. Previous ressarchers at ﬂanfurd mave presenied some
evidence for deeper contamination. Praver and Risck (1973) noted the presence
af 1~120'{p grourdwster shbtafned frok wall G99-10-EI12°P,. The ssmpled agulfer
was believed to be confined, and 1t was suggested that there' had Been soe
ontanﬁnath‘m of the grouncwater since tha early 1940' B

The nresence of varythg :nn:entrnﬂuﬂns of cnntamnsnts trat ware released to
the unconfined aguifer system over the last four decades provides & uniqus

- oppertunity to bewter understand in sits solute behavior and geochanical
vetardation processes, OGhven thls umlgue opbortuntty, the DOE should plan
additione]l in situ characterization stucdles of this type as a means of better
supperting modaling studies of contazinamst tramsport tn the unconfined aguifer
systan, .
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Sectlon 3.3,2,5, In-Place StabiVizatian and Discest] AgpTied to Previous)
Dispow neaminated So0f] Sitex, g gl 3.24, pa r-lgngh L

This settion states that a geophysical survay of the MHquid wun ﬂtes with
high subsidency nuum.u\ will be compiated to characterize them and to
identify groutwinjection peints. Further discussion of the feastbiVity and
adequacy of subsidence control showvld be provided 1n bhe Final EIS.

Section 4, ﬂ, Affectsd Emrlrnnmnt, page 4.2, Fiugre 3.1

Figure 4.} provldes the general 1outions of the defers: high=Teval xnd
transuraric wastss, Flgure 4.1 {ndicates that waste dispesa) occurred 1n the
£200+W, Z00-E, -and 300 Avpas snd in the Wye. Burtal Ground.. The DELS should more
precisely ddentdfy all waste locations at Henford, It s further recomwended
thit the Fimal EIS Ynclude additional informetion regarding the geohydrology,
geochamtstry, and geology (e.g.., geomershaliogy, stratigraphy, and struciure) of
soac{fic waste disposzl mraas to better characterize ithese sites. For exemple,
the potentiat for contaminapt. migration fn the-vadoss zone peneith a given
cisposa) stte cannot be reliably ostersmined witnput an evaluation of actual,
“site-specific sof} Aotsture charagreristics and curves of pn:sun hnd versus
hydraulic condictivity.

Slct‘lnn 4.3, Se'TsmirH! gape 4.10; paragraph &

Thu extstence of faviting and thy possibility of mnt r-uct‘lvnﬂun in the
weste disposal areas nas not been adequately. zddressed. The general guideline
in 10 CFR 61.50{a){9} way be of use in discuss'lng tha potlnﬂl‘ and
significance of flu]ting in t.hase areas.

The referenced craft EA for Hanford (O0E, 19B4) presented »-generslly favarable
view af the rectemic settlng and posstbie effects of tectonics om waste
isoTation, - In the HRC'S major comment #4 on ‘the draft EA (NR(, 19854}, this
v1ew was considered to-be iradequately supparted by the dste end znxlyses
presented. The statements made by the NRC staff regerdirg the refsrence
rapository i]sn appiy to the waste disposal alterratives of this DEIS.

Section t 3, Seisnlc'q, ‘page 4, ]D, aar.gragh

. A serias of sub-vert‘iu'l chst.!c dikes -has been nhservue{ (NRC 16B5hY 1n the
trench wells. at the U.3. tcolegy Low-Level Waste Disposal Arex, which 13
tecated 4n close proximity to the .208-F Arax. The dikes cut across, but do not
- appear to offser the sand and 511t strata in the trenches. They taper upward
snc extend Trom below the case of the trenzhk to within 8 to J0 feet of the
surface. They are approximately 2 to 3 feet wide at the pass anc several
inches wide whera they are truncated or pinch out nexr the ground: surface. . The
dires, which oceur in otner avwas of the Hanford Reservation, may be raiatad to
fissuring Cavsed by graund motion resvlting from s:‘lsﬂx.: activity. The
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fissuras were xpparantly f1lled by moverent of water=satursted sediments under
‘hydrostatic prassure, which are susceptibie to Siquafaction,

- The ?rnnnn af these clustic dikes may have 'significant implications for
shallgw land burial of low-leve) and high=leve) wastes. In the 500 to 10,000
wedr paricds of feolation required for jowlevel and high-Tevel wirtes, :
respactively, thary 15 a possibi) Tty that Fissuring may again eceur or that
#xisting fissures way be veopened as 8 rasult of setsmic activity. Existing
fissures may also provids avenues for grovedwater migratfon. The prohabliifty
of occurrence as well as the significance of these fissures shoutd be
addressed, Addtiionally, the possiblie sxistence of these dikes within the
wasty dispose] areas should ba deterwinsd,

Segtion 4.7, Lend Use, page 6,30

The DF1S doas mot address nor doms it vrovide {nforwation on th potentia! for
- the axistence of naturs) resources in the dafense waste areas, 10 CFR 61,50
{4} recuires that, for the near—surface disposa) of Tow-lave! wattes, arsas
knews to cantain neturel =ssoyrcas should be avolided. While the.disposs] of
defense wastes i3 not subfect ¢o 10 CFR Part €1, the reastns for ayoiding such
arexs rematn valtd. The Fing] EIS should provide an evaluation of natural
resources, in2luding hydrocerbon and mineral resource potentis] at the propossd
ety This 45 particularly relevant 1r view of a nateral gas discovery within

. sediments uz:ﬂer!y!n? the pasalty in the Saddie Haunnins ares of tha' Hanford

Reservation br Shell. Q41 Company (NRC, 19851).

&nerdlx D Schon D 1, Strltlgrlgbx Baneath The Nlnfuvﬂ 206 Anu,

J!liel

th principa) units that cowprise the unconfined zgquifer system st Hanford are
discussed 4n Appendix D. Little informaticn- §s provided on the topic of
patwtgeomsrphotogy at Hanford. This vopic may be of importance in developing &
better understanding of fiow angd transport {n the unconfined aguifer system,

Brown et al. {1962) provided gesiogic interpretations tnat accounted for the
aprarently ranfd dispersal of tritium in the unconfined aguifer system at
Hiaford. They noted tnat tha contaminants appesr to be foliowisg old Columbla
Rtver crarnels tneised into the erpded upper surface of the ‘ow-permeabitty
Rihgole Forkatien sediments. These chanrels are #177ed with wore recent.
deposits {Hanford Formsiion) that bave permesbilitias approximately twe ordars
of mageitude graater than in the underiyirg Ringold strata. - It appears that
the relative suberop elevatior 5§ the ‘Ringold Formatfon with respact to the
water table thereby exerts corsiderable.infiuenée ovér groundwater fiow paths.
This may account far the cbserved braiching {anosslous macrodispersion) of
contaminant pluees migrating away froam the 200 East-Area. This informaticn
should be tonsidered when interpreting the results of groundwater surveillance
2t #anford and in the continued development of # grouncwiter mondtorfng
program.
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Severs! of the NAC's detailed snvironments! comments on the DOE's drafi
Environwental Assesswent ars applicable to the DEIS. The cormsnt nuabers are

E-], 3-30, %-3, #4=5, §-10, 511 and 6-3H. These comments should be constderad
in nnplring the Finat E1S.
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3.2.4.4

The Pfrst sancence in this paragraph states that there are "no chreatened or
endangered antmals and plants...known ta octur at the sfte.” The segcang
sentance Jtates "However, the bald ezgle {an andangered specias} and the
peregrine falcon (a threataned species) have besn sighted at tha-Hiafara Siga."
The fact that both these species have been documencad to be winter yisitars :a
tne A-4 sita (Landeen, 0. 5. 2nd R, ¥, Mitcnell, 1981) indicatas-that they do
occur ansita, .

Thasa same two statements are also found 1n the fgllowing sactions/pagas:

3-fi1; 3.4.2.5, paga 3-1833 5.2.1.3.1, page S-43; 6.2.1.6.11, page 6-37. The
. Szatament that there 4rr MQ fadirally endangers=cd or thraitaned soecias gngizz

A% ajse dade in. tha. fallowing snc.ions!pagls‘ 2. 2, .paga 2-71; pages i~f,
‘5-(1' "g.2.176! 10; "paged~34; 622.1.6 11, page 6=35;" l ; ?. N page 7-74.

=13 suggai:ad thl: ‘the final

ZA glarify che agoarent, .n’:ﬂlf!t!ﬂ:j pernaps S¥
i"c‘-a:.ng thae as

far as s irown.-nei.her spectes aasts ansine.

3.2.3.1 :-:3-307
o 1.401

1,8, A1r cuality uaues - 1'4 sec"nd aaria-auh

{nsurficient 1nfarmacfan 1s presentad 1n the draft EA to cdefind afr gualiiy in
. thg region. This informatian s aecessary far %na aviluazion of the

canelusions rajarciag air qualicy, The assassment oniy rafers to trg

Skagit/Hanfard DES far current air qualtey conditiens in tne Cilumoia 3asin.

[z 1s suggested shat a summary table of air quality Tn the Haniarg area ce

presented |n. this assassment and cumpared ta the szanuaras presanted fo
Tigiz 1-11 (page --1'7)

23

Baesidn 1.%.2.5, Arsnacaligizal surveys. gsae 4-17

3.2.5.1

The discussion in th!s section omits rafarence ta required- consaltatfan
activities, [t 1s recommanded that Q0E include provision far cansultation

. with the State Historic Prasarvation Officer and whea appropriata, contact
with the Keeper of the Natiomal Register af Historic Places and the Advisary
Counci) on Histaric Préservaifon to assure compliance with :he Naniunal
Histaric Preservation Act.of 1966 and-3§ CFR 300. - . -

3-3 ‘)
--.saczfon 8.2,1.3.5.1,

nage £-23, paraaraon 3 \\
[t 15 staced thaz "More than half the plants wizhin this area ware destreyed .
and 211 the animals were displaced duriag sonstrucifon ac:ivicies.” it 15 not
2izar ~ny anly azous nald tne plants mere a2s4t-aysc. In 7ost tisas 72 speates
sooulation wit! evaptuatly be reducad by tne number of Tagivicuals she lasz
naoitag suppories and will resuls fn 2 parmanenc requgston tn wildlifs
sopulacfons, [t is suggestad tnac empnasis be placed 2n napitac lass and the
assogiazed permanent recuction in wildlifs population (Krosasma, 1985)!

Terrestrial,

3.2.4.2

1‘];”!

>
L
fs-10

/ .
wSerzion 5.2.1.1.1, Molys imoacs=s. pgage 5-df

Maise relatad {moacts on wildlife during faciiity eperatian are ackaowizaged
Yyt not cdascribea gualicatfvely or quantitacively. The nesd for micigatien i3
1i30 not aiscussea, Simitarly, noise refacea wiiglifa impacts dus ta tna
access roads and raffraad dre not discussad. [t 15 suggestao zhas sne final ZA
'cansider the aoise Impacss of transpersation ana impiess an wildiida,

§-11 =

Section §.2.2, Expecsed effazss af pramsparticion, page §5-46

The fmpacts fram %rinspus catton acciaents, fncluding the estimacec dosa t3 the-
maximally eapasad {nziyidual and tme estimated number of latent cincar
fatajittes, are not discussed. It §s suggestad that the flmai EX {acluce
sitner an axolanation of the use of existing analyses ang studies to
suostaniiate the assertion that transportation accidant impactiy are small, ar
an analysts af the consaduencas, prabapilitiss, risks and cleanup soszs for 2
savers transporsacion accident enroute ta the site.

st o1

.Se::ﬁﬁ?&.].l.l, Climat{g. changes, pages f-111 to 6-111

The principal assumptian for the discussicn of the impacts of climatic changs
{s thac the climacic changes that toak piace during the Quarternary Period
baund the -éxtrema conaditiony expectad over the next 14,000 years. This
issumpcion does Aot appear ta & acequataly suoporsea In :nis saction.
Accoraing to many authars (a.g., Imorie and Imorfe, 1879}, the atmaspheric
wirming Induced by increasiag atmaspheric cencentrations nf cirben afaxiage will
tikely result in 2 "super-interglagial" period with a higher mean globaj
temperatura than that sstimatad diring the last interglacial pericd (abont
125,000 years bafare prasent) aad which would last several thousand years.
Eventually, the “super-interjlacial™ pariod would be overwhelmad by
arbital~climate refationships. "It {5 suggested that the discussion of
paleo:llma:t and climata changa might be expandad ta incliude this pessible

sunar-interglac1al“ pariod, particularly with respect to Eaen:iflcation of
zomparabie paleoclimatas with mean global temperatures of &bout §3°F (campared
to acout 61°F escimactad during the ias» ln~ergla:ia1 period and ubserved at
prasant). .
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August 21, 1386

Mr. Rich Heolten/EIS™

1.5. Department of Energy
Richland oOperations Gffice
P.0. Box 550

Richland, Washington ¢9352

Dear Mr. Hclten-

Attached are the comments of the Natura1 Resources Dafanse
Council (KRDC) on the draft Enviroomental Impact Statement (EIS)
vbDisposal of Hanford Defense High-Level Transuranic, and Tank
Wastes," DDE/EIS-0113. JIn a telephohe conversation on Monday,
hugust 11, 1986 Mr. Steve Leroy of DOE stated to me that comments
received within two wesks of the August 9 EIS filing deadl ine
would be cons;.dered timely.

s incerely B

Dol @@V%

Dan W. Reicher

H.ECEWED
AUS 22 1265

DOE-RL/BWI DCC
@p-Dee= 1L

ik 1o Som Fram s, (A M

JE342-p50l

NKI
Q0B

RECEIVED DOE-RL
3281966
wmblvision D240

<40

Natural Resources
Deferse Council

1250 Nege York Ave., NI
Wasfiigton, DC 20005

Daper New York Office.

202 7837800
August 21, 1986

Hr. Rich Holten/ELS

U.S. Department of Energy
Richland Operations. Office
P.C. Box 550

Richland, -Washington 99352

Dear Mr. Holten:

The Hatural Resources Pefense Council, Inc. (NRDC) submits
the following comments on the Department of Energy's {DOE}'s
Draft Envircnmental Impact Statement for Disposal of Hanford

Defense Eigh-Level, “I‘ransu:anzc and Tank Wastes (DEIS) (March
1986) .3/

These comments focus primarily on the high-level radioactive
waste (HLW) currently stored in 149 single and 14 double-shell
tanks at Hanford. In the DEIS DOE discussés three alternatives
for dispasal of this waste. In the "geologic disposal”
alternative HLW retrieved from single and ‘double~ghell tanks is
disposed of in a combined commercial-defense geolegic
repository. DEIS$ at 1.13. In the "in-place stabilization and
diaposal" alternative all wastes=-including HLW in single and
double~shell tanks—-aré left in-place. I&. In thé "reference
{combination disposall” alternative, HIW in double-shell tanks is
retrieved and emplaced in a geglogic repesitory while HIM in
single~shell tanks is left :i.n—placc;.g’r Id. at 1.17.

i/ The notice of intent to prepare an Environmental Impact
Statement was announced in 48 Fed. Reg. 14029 (April.l, 1983}.

2/ poE alse proposes a "no disposal action® alternative in
which storage of all wWaetes.continues and theré is no pérmanent
disposal. However, “"this is a contrived case that is included to

comply Wwith the Council on Envircnmental Quality Requlrements.
DEIS at ix.

Western Offter: N England Ciifice
122 Fasi 421rd Street 25 hearry Sireet B34 Buseon Most Road
N York, New York 10168 Seen Frandroon, CA S4108 Sudbrry, MA U7

2 98-S . 4154216561 17 443-6300 N¥E 212 pSi-036]

Torie Substances
dmarmate Lie:

LISA, 1-800 34 NRDC

(paL413uspL JUSUWOD Ou)




AN A4

L : . sresods1ip
stfo7os8 dosp jo uorsnyaut 3sutebe uorissiead a2yl Iagzo IoU Op
Ardute ‘usyj 'ouol® SxaTIreq parBoutbug - -T§°€ IF §1%Q ‘Tmeodsip
»1borosb 30 9gEd 8y3l ur ,ors®-Iwsu, puw 'T°d¥ 3IT §5I1IQ , ‘UOTIOE
TesodsTp ou 8yl UT 3ISoubiy sT uvorsnIyuy 3o A3TTTgRqOz[d] au3,
IBUY S83v3E Joq SNUL ' fesodsip S1Borosb desh Uitm umyz 1esodsip
JDETINS-IZAU YT Ipr€a1b 5T UOTSTIIUT yons JO PoOYITINLT Syl
UGTSETURE UMO 8,300 A  *T"Y 3I® SIHC "=AaT30aFId 10U 3I2 §{oIIUOD
TEUOTIINITIBUT DATS8Ed aXsym S93FBM O3UT DUTPNIZUT STERPTATRUT

o3 ,saousnbesuod Teiey Ao 8siaape juestrtubits, sioipsad

dog -uotatamEdxe 10 SUTTTIP 4EnoIY3l uoTsNnIZUL-FO A3rriqrssod aua
ST suble siotareq psxesutbus zo 9sn eyy - T UIANUCS rolew ¥y /;

WiF3~3IOYS PUE DIBIPamIIZUT ING aIe SIariieq perssutbus IRUI

pue ‘exatdsory su3 mczj @18EM BU} SBIVTOUBT YOTUM I3TIIeq 93EHTIITO
ayy 9q 03 BT vIpswm otfofoab 2yi, 3IFUR TTomM E€ PIIRIF VIMN SU3
ButAuvdwoone jrodey sstieg eyl " (0§67 'E -o8d)} £SLTTH 'oey ~Buon
9ZT .,"98 Ic sawed DOS 3ITITF 2yl S933R I5UdsOTq SUI FO Ino IFsem
a3 Burdesy zatired juvaaoduT Isam Hy3 ed TITM PeTang sq TITM
@3sem Byl USTys UT punoxbBrepun desp suoriemiod X003 =4f3], 3IBUI
pa3eis TTepn stIroy wewssarbuop ‘LGB "W H Buronporjur ur
sured STy3 SONEm YaM AUt FO Aionsry edrawisther syp

*2TSTO

;--R:m;';sndaz = K vepraoad UOTIRIOST

orborosh suyy 107 ©INITisquS ¥ I0U PUR JO JUSWSTS TRUOTITPPR

uw 9§ 03 BiIeTIIRg parsautbus FASDTBUOD Snul VAMN 2UlL - {peppe
syseydas} ((1ITOTOT § "D°$°N 2¢ ' DIARcAUT WOTDSH O7HGTOBE

S} DIUT SPPITINUOIPEI JO 2SERTAX Iyl jusaard o3 peubissp waisks
tesedstp ' 30 siusuodnon openuen, B2 S10T130q DRiseuTbus s5UTISP
vdMy 9uL, *Ax038TY satjerstbel F3T PUuR 1y 84U} Aq peasTpRIjuUSS
ST uoTaduUNSse SIUY FAPABMOE T T IR SIAC
orboroad v 103 a:nuqsqna‘w 93®s © 91 wsnsis ISNIEM DUER I13TxIeq

~Kaojrsodax

pexseutbus ue vy uc-_[‘:;&mnsse s, 3usmyardsq 3ys st resodsip
othotoeb o3.saarjEuA®ITR JO UOTIBIPPISUOD S,500 UT 3ToTTdumy

. *(o)rotoT §

“3'S*n % "MIH asusysp TTe 30 TewsodsTp ayy 04 srdeontrdde owwoaq

YaMN Y3 FO SucTsTaoxd AUl ‘ePRW.SEM GOTS[DSD 1VUL SOUD  'ZEUE

3e §130 -Aio3Tsodex otboroeb swes @2yl Ut MIR TRIOISTEOD DUE
asuaisp jo asodsTp O3 ssoyp uebesy Jjusprssiz ‘$8s7 ‘0f Tiady up
0 NOISIMO WA
2682 €., .

TH-300 Q3AIF03M

ove

-(plg-zogst§ *¥taD oF ‘vdMN
8y3: 3o ,sjusmsitnbar syy sastyde Jou TTIM IO TTia” - "pexoplstod
S8ATIBUIIITE MmOy, 9IBIE IENW Fog WOMTUTH v 3y G

L°°°BIBEM UDNE ¥O [ESOdSID SUI_JOF T 8TIT3

jJo ¥ 81313ans Iapun podo[sadp ag O3 SBIJI0IT50384
ay3 IO PHOW Io BuC 30 NN FUF IeF IUsusBuwize
uzia Arydmoxd peaocad TTeus. [ABisuy Joi Axpisiosg
su3 ‘ccepeirnber 41 ATUO H@11TATIOR BsUSYEp
Ab1aud 2TWo3R worxy SUTITNSSI 535BM 2ATIDEROTDEI
TaaaT-YETY JO TESOGSIP Y3 JI0F AIOITS0GRI ® 3O
JusmdoTeA®p 9U3 3IBY3**"SDUTE IUSpIsSald 9yl ssaiun

13eyl B23e3s (Z){Q)}B UOTIDSE WIMN SOyl "padotar\ap
o¢ prnos BaTiI0ATsodsl sagem TRISISUNOD pue 28uajsp sjeredes
reteys Io Kiozisedax afﬁu; v T 81sEM [RIDISUWCD UJTHM BuoT®

10 pascdsip aq p“[n.om 939eM yohs IIYIIUM ST M ISUDIBD Ineqe opem
Bq 03 BOTOND ATUOC BUI VIMN aum Aspun  "MIR Fo Tesedsip orbolosb
03 SATIRUIIITE 'éIEu';s ® 2ZTIoUlne seaibuoy pIp uetd s3zraodeTs
«Kxoqtsodex atﬁ_ofoas MIH B JO quamdotanép
513 10§ SWOUDS BIED1IIUT UR PIITIID sezabucy 'EtIate; pue

STUA UT BIDUMON

X170 INO POIXIEn ST BjepURH STHI IPUY SINSUD OF

"DUECN TP .0 938EM eATIOROTRRI TeaeT-ubry 3o resodsip

jusummiad ays 1oy spracad o3 Kq‘_{t;ﬁ',rsuodsa'z su3 sey juemuIBAOY
TexdLay, ay3 jeyy punog Ayjesrytoads ssaxbuop 'YAMN 843 Ul

‘#ig esusysp Surpniout ’ (MIH)

o3ses [9aaT-ubIY TTY 103 Tesodstp :)1:.60-[6‘36 ATuo sajerdusiuco

{vdM®) 30¥ ADITOg @iseM IesTony a2yl aeu3 sbparMmouse o3 rTeF S1ad
2y3 UT SIATIPUISR[E. BJUSISYBY pUE UCTIRZITICER]E 9oeTd-ur ayy,

"0y ADITOJ 9asey
IEDTONN 2UJ UIIM JUeITISUOOUT 21F.SanT3RUISlTY pasodoid. syug ‘1

jE'RIRU enTRT
54 SUIIDUCD ISYyo sY} SESIPPR pae Slepuem TebaT STUI 3I29TFsa IENU
SI9 Teury auL
TesadsTp perspYsuUOD SEY 00 SOUL
WTH Ti® 3o tesodsip sexinbar ¢(vgmn) Bes 33 TOTOT§ “D'S'n b ‘35%
ADTT0g vasem aed[ony auy jvy; abpaimousow 03 STTR3 31 9SNEISY

g7z ATTejuesltepuny sI ST 2Y3 I°YI DUTF 2M *F=1iq uf

I&?\W\ :

‘ydMN - AU} ISpUn. PIMOTTR 10U MTH I07 SPATITUIBITE
rKAzontsodar 21botosb dasp v ut

RO

Y gmeze. .

300 QIAE0MN -z~
ove

Ste)ieTeToT §

639




+ ?-r_

SOl 174210408
5 i 4 . . v
, < i 3 # € = Sed és; 53
-y Y.
x40 | 30
T RECEED DOERL
RECEIVED DOERL
-4- e TU3B N6 o
328865 54 i ' ) WM DI
“¥M DIVISION no basis to leave 5% af the HLW in single-shell tanks amd .053% in
forms of isolation.” H.R. Rep. No. 1156, pt. LII, 96th Cong., 2¢ thé double-shell tanks under the gedlogic disposal‘al:ernaéive.
Sess. 29 (1980) {(emphasis added). Furthermore. the “need for any becaus_e further removal is not “"practicable:" ©DEIS at 3.13.7

man~nade containers to endure for a guarter of 2 million years is
mitigatéd by the fact ‘that the only real barrier to the releass
of any radiocactivity iz;_tn the 'biosph'ere will be the geclogic
medium itself.” H.R. Rep. Mo. 785, pt. 1, 97th Cong., 24 Sess.

DOE's attempt to axempt. the existing HLW in sihgle—sﬁell
tanks from geologic disposal because they are not "readily
rétrievable™ is particularly troubling. Over"a_ decade age, NRDC
expressed ics concern.that by delaying a decision on the .single-

48 (1981).. snell tanks for. such a long period, DOE's predecessor {ERDA) was

Thus the M‘?E’}_\.' envisions the use of engineered harriers only probably choosing. to leave the wastes in the unriei:groumi tanks,
to anhance the protection provided by the ultimate geologic because the opportunity to retrieve them by safe, known means was
barrier, not to substitute for it. The NWPA does not in any way being rapidly lost. - "Comments cof the Natural Resources Defense
eguate the etfectiveness of the long-term —isélati-.gn provided by a Council on.the Atomic Energy Commissiop’s Draft Environmental
geologic repository with the short—term isclation provided by a Statement for Waste Management Operations. at the Hanfard
man-made barrier . I Repi:esen'tétive Cttinger ar...ak-.c:gd.in N Reservation,” January 2), 1975, .p. 54.

deliberatiocns over the NWPA, "[tJhe decision to go with deep
geologic disposal is based on a belief that, ho patter now well
crafted, po manmade Barrier is lkil'cely to last the eons during
which the radicactive waste must be cqntair_xed."' 128 Cnné. Rec.
HE195-96 (bec. 2, 1982).3/ ‘It i3 thus. inescapable that HLW may
2 . 4 . 1_. 4 not be _;eft' in-place us_ing.' only 'engi-neere.ﬁ.ba:riers. :

In response, DOE insisted that the Manford tanks were being
used for "interim {i.e., short term) starage of waste in a
retrievable form until a suitable iong-term disposal--
process,, .l has] been ‘developed..."  S. Rep. No. 94-314,. 94th
Cong., ist sess., 76 (1975}, cited in Batural Resources Defense

0¥9

Council, Inc. v. Administrator, Eneray Rasearch Development
Administration, 451 F. Supp. 1243, 125} {C.D2.C. 1978}, modified
on appeal, 606 F.2d 1261 (D.C. Cir. 1979).  DOE even successfully
argued against NRC licensing of double-wall tdanks as long=-term

2 .4. 1'6 2. DOF Has No Authority to Exempt Certain HIW from Geclogic )
Disposal.on the Basis Of -1ts Retrlevamility.

AS wi have shown, the BWPA does not authorize alternatives
ko geologic disposal of HLW. DOE thus has no basis for its
proposal under the "in-place stabilization" dnd "reference"

storage under. Section 202 of' the Energy Reorganization ‘Asct on
precisely this basis in a 1%76 lawsyit brought by NRDC. Id. |

Now, however, DOE proposes in the reference alterpative to do
alternatives tc. leave HLW in the single-shell tdénks because it is

exactly what it insisted it would not 4o, i.e. dispose of the
"not readily retrievable." DEIS at 1.17 and 3.24. DOE also has

wastes in-place.

DOE's justification for leaving the HIW in-place, i.e. that
: : it i t "readily retrievable™ i tradicted by the .

5/ DCE touts the Silla Dynasty tombs in Korsa, which have ahind rea _3' Y retrieval 'e § @ontra cA Y

remained intact for greater than 1500 years. .as an example of the Department 's oWwn Statements in the DEIS. While in Volume I DOE 3. 1.4. 5

longevity of man-made parriers. DELS at 1.14.- Bowever, in

: PR : ; claims that the wastes are. not.readily retrievable because they
comparison with the half<lives of many radiocactive elements the - -

longevity of the Silla tombs 'is but 2 bat of an eyelash. . are not "pumpable," DEIS at 2.2, in Voiume II DOE presents a
Fu:thermore, DOE falls to mention the untold number of ancient warkable alternative pamely ."mechanical retraeval.™ Using this
tombs which were intruded upon long agc by man or nature. o “ . . : 4
Finally, ander EPA standards HLW must be isolated from the tecnnigue DOE “would pe capable of retrievipg all zypes -of salt

envircnment for almost seven times as long as the Silia tombs
nave malntained their integrity.




872

2.2,7

3.3.2.5

s

wnrt
8
i,
i

s
Mg

<40

WED DOE-RL

+73 2.8 186 pot

cake and sludge [from the single-shell tanks] without tﬂ@ﬂfhWS“J“

DEIS at B.2. Mechanical retrieval would
thus avoid the necessity for hydraulic retrieval which 'is
diffieunlt [because] the tdnks may leak." DEIS at 3.24.

—6- R

addition of Ligyids."

Retrieval of HLW,I t'heh. is both legally regquired and
technically feagible. DOE shiould not be considering the illegal
and anomalous step of “"disposing” of the least-safely packayed
HLW only 30 feet below ground while mﬁc‘h .more safely pa.ckageﬁ BLW
The NWPA does

not give DOE any authority to exempt certain wastes from geclogic

is emplaced 3000 deep in a geologic repository.

disposal, even if the costa of disposing of those wastes are
higher than under other alternatives. _

3. DOE's Claim that Retrieval of Certain HIW Would be Hazardous
15 not Adequately Explaipned and 1s in Fact Contradicted in
the DEIS,

DOE also justifies leaving W in—ﬁlaée under the in-place
stabilization and reference alternatives on the hasis that
retrieval of such waste "is considered to be hazardous." DEIS at
3.24. DOE does not explain this claim adeé‘;uately and, in fact,

it is contradicted by DOE's own statements in the DEIB.

First, while remocval of thé_se wastes under the geologic
alternative may increase total occupational radiation doses
sonewhere between two and four times that expected under the
reference alternative, ﬁEIS at 5.8 - 5.9, 5.39 - 5.41, DCE_
expects that individual occupational doses can be maintained
within the range found at the Hanford site over the last several
DEIS at 5.8, note (b). Becond, DOE states that
radiation deses from paatula'ted accidents during retrieval would
Id. at 5.8. Third, DOE expects off-
site radioleogical effects from operations involving HLW under the

decades.
not exceed DOE standards.

gaologic as well as the refsrence alternmative to be miniscule in
comparison with the effects of natural background radiation.

DELS at 5.8, 5.41l.
times the nonradiological injuries, ilinekses and fatalities

“Fourtn. while DOE pestulates four to eight

associated with geclogical dispousdl than with the other

<40
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alternatives, DEIS at 3,38, Table 3.4, the vast proportion of

-7

these effects will occur as a result of repository construction

and not waste retrieval. DEIS, Vol. 2, App. .

Thus DOE has not substantiated its claim that HIW retrieval
would be hazardcus enough to justify leaving HIW in-place,
assuming that were even an option permitted by the NRPA. In
fact, DOE states clearly that “{iln terms of human health and
safety, any of the disposal alternatives could be safely
implemented:." . DEIS at 5.2, {emphasis added).

4. DOE Obscures the Significant long—~Term Rad:.olog:l.cal Impacts
of hear—surface Disposal.

In the DEIS DOE obscures the greater long-ternm radiological
impacts of near-surface as compared with deep geologic
LOE states, for example, that with respect to
radiclogical impacts “there is littie to distinguish among
DBIS at 3.53.
However, DOE's data in Appendix R pai'.nt a different picture._ﬁ.

disposal.
disposal alternatives” upnder various scenarios.

Most striking are cases involving the consumption of contaminated
drinking water and agricultural products after enginesred barrier
failure. 'Thus 200 years after a “"disruptive barrier Sailu_re." an
individual consuming dripking water and agricultural products
would receive a 70-year radiation dose to the thyroid of 900 rems
from single-shell wastes ieft in-place under the reference

LEIS at R.4Z.
alternative.. in which most of the single-shell wastes would be
emplaced in a repositery, the 70-year dose to the thyroid would
DEIS at R.36. Similarly, with a "functional barrier
failura," the 70'-year individual dose to the thyraid from sihgle-~

alternative, Under the geclogic diszposal

ke 20 rems.

tank residuils under the reference alternative would ne 10D rems,
DEIS at R.43, whereas under the geologic disposal alternative the
DEIS at R.37.

dose would be 1 rem. Where drinking water is the

&f Mugk of the data of g:eateat concern- in Appendlx R.is
missine from DOE's suzmary of radiolegical impacts in- Chapter 3.
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only contafmlination pathway amd there is a functional harrier

failure, DOE predicts a 70-year individval organ dose under the
reference alternative that is 20 times thé dose under the.
geclogic disposal alternative. DEIS at R.1i, 23. It is
apparent, then, that radioldgical impacts may differ substan-
tially Between the reference alternative and the geologic
alternative.

DCE does not even .prEsex.lt data concerning the radiological
impacts of a major excavation of near-surface HLW under the three
disposal alternatives. DEIS 'at R.71. DOE says that “such a
systematic intrusion is considered to be credible only 'in the no
&isposal action alternative. The parrier and markexr systen is
assumed to preclude excavation: the excavator is assumed to be
alerted to the danger by the markers inteérnal ‘to the batzier,”
Id. We disagree strongly with DOE's assumption. While passive
institutional controls, Such as markers, may he presumeé to
function past the pericd of active institutional control, it is
simply not credible to expect that they will do so in all
cases. ' Every day excavators proficient in Englieh strike gas
pipes clearly marked with wayning signs. It is ludicrous to
think that excavators in distant generaticns, who may not share
our language or synbology, would not.do the sawe. EPA has
cllearly étateﬁ. with respect to its HIW Standatdé, that "passive
institutional centrols have not keen assumed to prevent all
possibilities of inadvertent human intrusion, because there will
always be a realistic chance that some individuals will overiook
or misunderstand the markers and records.™ 50 Fed. Reg. 38080
(Sept. 19, 1985, col.l). In fact DOE itself acknowledges in the
‘DEIS that "péssive :i.n'stitu_t.ional_ controls c¢an be expected to
prevent systematic intrusion, but not to_prevent occasional
inadvertent intrusion{i}” DEIS at 3.43 (emphasis added). We
sugspect that if DOE were ‘to calculate doses from excavation of

the single-shell tank wastes under the reference alternative they
Would be nearly as large as the frighteningly high doses

presented under the “no-disposal™ option. DEIS at R.73.

. 41980} ).
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5. DOE Has Impermissibly Rejected Consideration of Two Geologic
Disposa liternatives.

.

In the DEIS DOE impermissibly rejects consideration of two—""

di‘spbsai options under which HLW retrieved -froW single and
double-shell tanks u-culd be disposed of in their entirety in a
geologic repository without fractionation into HLW and LIW
conponents 2! pErs ae 3.32 - 3.33. DOE states that “geclogic
isolatim: df all retrieved waste fig]...impractical." DEIS at
3.12 DOE finds these alté:nativgs “impractical” on the basis of
increased costs and risks. However, DOE fails to substantiate
its claims about such ¢osts and risks adegquately. -For exampls,
DOE does not explain at .all how it "scaled up" costs tg the
present from its 1980 analysis of the costs of disposing of
entire tapk contents as compared with fractionated wastes (ESG
DELS at 3.32. DOE alsc does not explain the relevance
of present tank construction costs to a determination of the
costs of tank removal. . Ig. at. 3~_3.3. Finally, DDE does not
substantiate in any way its claim of increased radiological and
nu_nradi_.o.l.;:gical.risk undex these alterpatives. Id, at 3.32. . It
is ironi¢ that DOE considers further analysis of these geclogic
disposal alternatives as "onpwarranted" use of its time and
resources, If DOE would simply accept the. fact that in-place
stabilization is not a permissibie altermative, it could -redirect
its time and resources toward an adequate evaluation of geclogic
disposal alternatives. :

6. DOE Fails to Explain the Basis for Its HLW Classification.

DOE fails to explain the definition of HIW it will use to

classify wastes for disposal.g', Since DOE proposes Lo

X Under the first option DOE would dispose of the "eatire"
contents of existing and future ELW tanks. Under the second
option DOE would also dispose of the tanks themselves, ancillary
equipment, and contaminated soil surrounding the tanks. DEIS at
3.32 - 3.33. o ’
8/

The DEIS contains several “"definitions® of HILW. The first
footnote cont'd .

<40
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fractionace wastes into high and low-level camponentswmmlsmn
Department should explain how it or another agency has or will

=10~

" gstablish thieshold leveis.of radicactivity and/or radicactive

constituents which will distinguish HIW requiring geoleogic
disposal from LLW which may be disposed of by other means. We
are concerned that radicactive .wastes rasulting f.;c-m

fractionation of HLW which DOE plans to mix with grout and

dispose of via shallow land-burial may actually warrant more

protective disposal measures. DOE hust proyide more complete

data in the EIS concerning the residual radicactivity and
constituents in this sclidified waste in order that informed
decisions, about. shallow—land burial can be made.

DOE shbuld alsosclarlfy how its definition of HIW applies to

its treatment of transuranic {TRU} wastes. DOE makes the cryptic

‘statement that some TRU waste "might be classitied as high-level
and goms might not.“ DEIS at l.4. DO should state explicitly
the basis on which it will classify TRU wastes as HEM, requiring
geologic disposal. ' :

chapter of the DEIS describes HLW as wastes that “come- from
reactor fuel that has been reprocessed. They are highly
radigactive,. emit penetrating radiation, and creace a lot..OE"
heat." . DEIS at 1.4, 1.5. ‘the DEIS glossary defines HLIW as "the
highly radioactive waste material that results from the ..
reprocesging [sic) spent nuclear fuel, ineluding liguid waste
produced directly in reprocessing and any'solld waste derived
from the ‘liquid, that contains a cofibination of TRY waste dnd
figsion products in concentrations as to reguire permanent
isclation (DOE Order 5820.2)." DEIS at &.10. X

- ~The NWPA defipes HIW as (A) the highly radicactive material
resulting from the reprocessing of spent -nuglear foel, 1nc._l.uq1ng
liguid waste preduced directly in reprocessing and.any solid
material derfved, from such liguid waste that contains tissidn
products in sifficient cuncentratxonszrand {Bj &?cher highly
radipactive materials that the Commission, consistent wlt_h,'
existing law, determines by rule requires permznent jsolation.
42 0,§:C, § loinl{12). . o

i F o4 7

42 u.s.C.

0 4
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7. DOE Should State Whether It is Planning fo Develop "Other
Facilities" Eor Haniord HIM. :

~k1-

2.1.4

DOE's states that:

to. the extent that any @ecision based on a .
final environmental impact statement reguires
defénse high-level waste to be placed in a
repository comStructed under the Nuclear
Waste Policy Act, or placed in other
fagilities, which are suthorized for the
express purpose OI subsequent long-term
storage of such wasze (witnin the meaning of
Section 202 of the Energy Reorganization
Act), such a repository or other facilities
would comply with subsequent applicable
licensing rqu}';rements cf ‘the Compmission.
DEXIS at 6.11.~ (emphasis added).

DOE-should explain what the cryptic term “"other facilities"
means in the above statement. If DOE is tonsidering the
development of facilities: other than a reposittry, for the-
“long-term storage” of HLW theé Department should stake so dnd

provide details-}ug/ '

B. DOE Misstates the Wav the Resoufrce Conséervation and Racovery
Act Appiies L6 the ldentificatlon of Hanford 's ROW. -

DOE states that the wastes addressed in this EIS constitute
"byproduct material” and are not subject to the reéquirements of
subticla C of the Resource Conservatlon and Recovary Act [ RGRA),

=l In the sentence preceding the one guoted above, DOE cites
Section 8{a)(3} of the NWPA (42 u¥.g.C. §-10107{a)(3)) for the
proposition that any HLW disposal in a defense-cnly repository
requires NRC licensing under Section, 202 of the Energy
Reorganization Act of 1974. ‘Section 8{a)(3} ©of the NWPA,
however, does hot exist.’ DOE may have intended to refer to
Zection 8(b}(3) (42 v.8.C. § 10107(k)(3}). However, that section
applies solely t8 a defepse=only geologic repasitory whieh
President Reagan has removed from consideration.

19/ mhe mupa nolds out. the possibility of lohg-~term storage in a
monitored recrievable stordge facility (MRS), However, the NWPA
permitcs only the studv 5f MRS, 42 U.S.C. § lol6l, and Congress
must specifically authorize the development of such a facility.

§ :0161(e}(2). An MRS facility would then be subject
to licensing by the NRC. 42 U.S.C. § 19161(d). s

2.4.1.9
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47 U.8.C, §6901 et sey. DELS at 6.10-6.l1l. DOE refuses to

comply. with RCRA mntil “it is subsequently determined" that these
wastes ars sub'jecti &0 RCRA, ~ However, "_EPA has now determined
that. wastes containing both hazardous waste and radicactive waste

‘are subject to RCRA régularion.™ 5l Fed. Reg. 24504 (July 3.

1986, Cols. 2=3).

Daspite EPA's detefmination. _DOE'conl_:innes to consider a
proposed rule which attempts to limit ‘the applicability of RCRA
to mixed wastes, 50 Ped. Reg. 45736 (Nov. 1, 1985). However, as
NRDC, & number of statea, and the Nuclear Regulatory Commission

_have_eomented, such a rule is illegal and illogical. See e.9.,

»Comments Of the Natural Resources Defense Council, Energy
Reffearch Foundaticn,~and the Environmental Policy Institute on
the Dapartmeﬁt ©f Energy's Proposed Byproduct Material
Rulemaking,” January &, 1986. In view of EPA's recent decision
that all mixed wastes are subject to RCRA ané the universally
negative reaction to the' proposed rule, DOE should submit to
joint RCRA-REA jurisdicticon over all Hanford defense wastes
containing RCRA-listed or characteristic wastes.

. -RCRA rer_::lulations impose a duty upnri a waste generator, such
as DOE, to decermine whether any of its waste sites are subject
to the Act. 40 C.F.R. 262.1l. It is therafore .DOE's
respeonsihility to determine if the Hanford wastes are subject to
RCRA. The Department should 4o so now during this EIS process to
integrate RCRA reguirements fully into its decision on disposal

optipns for the Hanford wastes.

DOE should also explain the procedures it is foilowing in
the “current Comprehensive Emergency Response, Compensation, and
Liability Act (CERCLA) Coordination Program” to determine the
"digposition of hazardous- organic compounds in the Hanford waste
dispopsed of in tha ground."” . DEIS at U.l. DOE recognizes .that it
does not have adeguate. informarion on actual concentrations.,
solubilities, and adserption reactions for organics.. DEIS at
U.l. DOE should obtain this .information as well as information

on the distribution of organie carbons already discharged to

240

-13-
"3 2.8 1486

. . (3" HY ! J
eribs and trenches-at Hanford. Analyses of these Qrgani\.‘:"\ﬁi)n\l.s.ol\

compounds must be included in this EIS to prevent underestimation
of the environmental impacts of permanently dispusing of HIW
contdining such organic compounds.

9.  DOE Has Impermissibly Restricted the Scope of the ZIS.

- DOE impermissibly restricts the sgope of the ELS by
excluding assesspents of technologies essential to the
implementation of the final disposal strategy. DOE aisc fails o
explain why it does not expect the decontamination and
decommissioning of existing waste sites and surplus facilities at
Hanford after 1983 to affect the environmental impacts evaluated
in the DEIS.

DOE states.that engineering decisions about waste retrieval,
treatment, and handling have peen postponed until the Final
disppsal decision has been made. DEIS at vii. DOE prouises to
determine whether the environmental effects of these processes
are within the limits described in this EIS. If these reviews
indicate greater environmental impacts than thbse presénted in
the EIS. DOE "will determine in accord with dgency guidelines”
what additional NEPA documents aré reguired. *DEIS at viiwv
However, reviewing these processes after a disposal decision has
been made will cccur too late to be meaningful. Waste retrieval,
treatment, and handling are crucial to an informed final Gisposal
decision. By excluding them from chi's_' EIS, DGE has improperly

- eegnented the EIS process.

With respect to decontemination and decommissioning, DOE
shoulé explain whether these actions will affect the volume of
HIW at Hanford and implementation of the permanent HLW disposal
plan chosen based on the ELS. ' It is not enough that DOE has
committed to perform a separate NEPA review of decontamination

and decommissioning at some unspecified point in the future.

=, =0 DOERL
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DOE poBtulates the effect of renewed glaciation on waste
siteg at Hanford., ©DOE states thet "(blecause of the low residual
hazard index of the wastes and the low concentrations of

10. DOE's Worst-Case Bnalyses are Inadeguats.

plutonium, the radiclogical consequences of a glacial flocd would
not appear important in contrast to the effects of the flood
itself." DEIS at 3.48.

DOE concludes, however, with the

statement that "current technclogy is believed capable of

-controlling the buildup of water Lehind ice dams, thus precluding

the catastrophic floods just described.® DEIS at 3.48. DOE
should clarify this cryptic stactement which seems to imply that
present technology or institutiornal ceontrols would micigate or
pfevent the effect of catastrophic ice floods in the future. DOE
should alsc explain how.this statement does not conskitute
reliance on active institutional eoncrols in sontravention of
EPA'S regquirement that performance assessménts of ELW isolation
"not consider any contributions from active institutiocnal
contrels for more than 100 years after disposal.” 40 C.F.R.
191.14{a}. :

' DOE has failea to consider the environmental impa.cts of &’
military attack with xespect to each of the HLW disposal
alternatives discussed in.the.DEIS. U.S. nuclear weapons
produétion.facilities. such as Hanford, are prime military
targets.
substantial and perhaps lethal source of radjation if disturbed

HIW disposed of at the surface of the earth may be a
as. a resulr of an attack. 1In contrast, waste disposed of 3000
feet underground in a repository would be less vulnarable te such
a disturbance. In fact, this was one of Congress's reasons for
requiring disposal of HIM ip a deep geclogic repository. A
military attack at Hanford is ne less likely than the

DEIS at 5.20.
DCE must consider

hypothetical plane crash considered in the DEIS.
It is alsp potentially far more &isruptive.
the environmental impadts of a military attack on the waste
dajsposal alternatives considered in the DEIS.

15 RECE:VED DOE-RL
0886,

Thank you for the opportunity ta comment on thevﬁ‘épé\fts{% ’
would appreciate a written response to any of the foregoing
comments that are not addressed in the final EIS.

Sinceraly,

o g

{Z/ﬂ.v\,‘ /7% 0ol -"-"‘"-'\l‘h

‘Dan W. Reicher

Attorney

Natural Resources Defense
Council, Ine.

1350 New York Avenue, N.W.

Washington, DC 20005

Legal Intern
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I. THE HANFORD DEFENSE YASTE DRAFT ENVIRONMENTAL IMPACT STATEMENT FRILS
TC ADDRESS THE SRFETY, ENVIRONMERTAL IMPACTS AND TECHNOLOGICAL
VIABILITY OF GENERATING LIQUID HIGH-LEVEL NUCLEAR WASTES STORED IN
CARBON STEEL TANKS

To & major extent, DOE/EIS-0013 advocates varipus long—term nuclear waste

management options which allow for the continued generation of liguid high-

level wastes stored in earbon steel tanks. The basic premises which therefore

serves a8 a foundation for DOE's proposed long-term waste management plan
for Hanford is the claim that "waste management practices at Hanford were
shown to safely and effectively isolate waste -on an interim basis."d’ &
previous Final Environmental Impact Statemsnt (ERDA-1538) issued in 1975 is
cited as support for this claim.
This document is not unly.nutﬁated, butr most important, is not based .on
a comprehensive assessment of Hanford's high-levé} waste “Tank Farm” operating
history. Rather ERDA-1538 was performed after the Energy Research and
Development Administration {DOE's prededessor) was foreed to de sa by a
federal court. Thic reluctance by ERDA to comgly u‘ith the National Envirnméntal
Policy Act {NEPA) is reflected in this document by the fragmentary data upon
which extrapolations about Hanford's ‘"Tank FArm™ safaty are drawn.
On the other hand, more thorough -analyses draws frowm extefsive histoxi_l:
data assembleﬁ. in -a centralized dati bank regadrding the DOE's- Savannah River
Plant's (SRP) high-ievel ragicactive wastiz "Tank Farm" have been pezfnmed.-gfé/
The Savannah River Plant is considersd to be a “sacond generation” Hanford~
typs operation which adopted :l_mnges_. in ies mastes operations based on
problems experienced at Hanford. Also, :ur:ent.t_ank designs foxr Hanford
were initially daveloped at SRP. .Both facilities share the same general
design basis for their high-level nuclear waste operations.  The wastes
RECEWED DOE-RL
SEP 16 1986 24
WMDMSION

—2-

ara generated first as a liguld acid which is then neutralized lf.c;r- saguential
storage and volume reduction treatment in carbor. stael tanks. Therefore,

it is reasonable to compare the twe ls‘i\:eu wr gomething t};at DOE does
extensively in DOE/EIS-Q013. - \ ’

Based un. the wvexy liﬁite;& and fragmentary data that is publicly availakble
on Hanford's "Tank Farm" cperating history, there are clear indications of
serious management and technological probiems. FPerhaps .thelmost -a“';r‘lkinq fact,
underscoring the severity Aclf i{anfur‘d‘s waste problems,‘ is .!‘.hut some 500,000
gallens of mobile liquid high-level .tad)'oa.cciva u‘ast‘e& have a‘r.-cident.a.uy
.;.eakeﬂ. into the environment. i‘his far exceads the amounts leaked at SRP.
#oreover, the deliberate removal of radiation warning signs, pricr to the
wisgit of the governsr of Washington, last year, ;a{l:er a. diver;ia‘n‘ ;:cx pluagging
at Hanford®s l:ugh-level waste "Ta;:‘k Farm™  &ontaminated a large .nrea, indicates

that there still exists serious management praoblems stemming from a lack

- PR .

of concern E;:u: heaith and safety. -
Recently, the Envirenmentsl Pobicy Institute (EPI) released a Civeryear
study of the operating history O¥ SRP's*high-level radicactive waste "Tank
Farn. "8 nis msmessment involved a review of over 34,000 ususwal cecurances®
recorded by. the E.I. DuPont de Nmu}'sr—&—Cc}.r [SRP's -contracter, apd.the original
Banford contracter} into a pentra;i;gc_’l p.‘lgn: dg_t:.a l?ank. 9ur Teport: alsc
_reviewed weveral documents that were previopsly classified regarding lmpacts
of the SRP nuclear uru_;te opg;a!:ifl_’ui_. R (_;iven the general similarities of SKP
and HEanford's “Tank Farm" operaticns, there are some general _conclusions
that can be arrived at about Hanford based on our ar_la_llysis of. 5R.P;s,".l‘ank

Farm" operations.

©~ -+ . RECEIVED DOERL
. N SEP 16 186
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A. DESIGN PREMISE FOR HANFORD'S "TANK FARM" OPERATIONS

The premise on which Hanford and SRP's radioactive waste tank farms
are starkly simple: High-lavel wastes could be safely stored in tanks "until
national policy and eriterla can be agreed upon for the long-term Storage
of these wastea."y Ho time pericd after which the tanks m{ghi: be:m ursafe
seems to have ban spaclfied. Thus, & timetable for the emptyin§ of the tanks
and the initiatior of a long-term management method s‘eems to not have been
part of the original design premise. The implicit conclusion must be that
the DOE {then the Atomic Energy Commission} and its contradtors assumed
that the wastes coukd be stored in tanks for an jindsfinite period.

This confidence ih tank storags was accompanied by the premise that-long-
texm management could be relatively easily accmplishéd by in-place disposal
&t Hanford or pumping of wastes directly into bedrock beneath SRP.E-/.'

The original decision to generaté and store neutralized high-level
Yiguid wastes was based on the belief that it was the “most economical™y
and Mld not interfere with the rapid accumula.l:inn of nuclear weapons.

This decision seems to Btem initially from wartime shortages of special
materials, parti:’u.\arly stainless stéel., Acid wastes coming divectly from
reprocessing plants must be- handled with spéclifically resistant. equipment
and steored in stain.‘;‘ess steal tanks because the‘y would dissoive cheaper
carbon steel tanks. The‘refn‘re, the waste fl’:rm was .suler:ted to accomcdate
cheapar carbon steel tanks.

An umie'rlyin'g -assumpr.inn of Han‘ford and SRP'-s'ﬁuclear. ;?aste pperations
is that wastes can be routlinely or accidentally’ discharged .ihto Bl;i.l
hecause “.il wonld tend to trap the most dangercus materlals and prevent
widespread contaminaticn. This "buffer zone™. cuncept of nuclear waste
managemznt reguired very .hu-ge lnnd bases- whére radiuacLi\re and toxic DOE RL

RECENED

discharges ore regulated at the plant boundary,

WMDVISION

SEP 16 988 5

—-

But this priginal assumption of a quick, chéap and safe soiation to
long-term management has proved to be elusive. Similarly, tie cperating
history of 5RP'§ "Tahk Farm“ ﬂnés not support the premise that these wastes
can be’ grored . safely in tanks for an iudefinite, period -~ evah though this
continues to be the official view of the DOE and its eontractors. Moxeover,

the data on SRP clearly indicates that continued geperation of neutralized

linuid high-leve) radioactive wastes is ohsclete ahd ultrahazaydous —-

particularly since the DOE has. available to it betrer and prover mathods

which have been in place at the Idahc National Engingering Lahoyatory (IKEL)
Eor_about 20 years &

B. FROCESS ‘AND OPERATING PROSLEME

_Xn an industry not dealing with highly toxic, explosive and persistently
radicactive materul.s, many problems such a8 meni\u:inq z.nsr.rlxmant malfunctions,
. . T

small pipe leaks, or p}.ngginq, nu.qht ba conudered nunm:. liuuavnt, in the

context of mnaq.mg enormoug amounts of intense rnﬂiouctlve and toxic wasten

w}uch generate explosiva gases, r.herﬁ are few 1f any p:nble.ms that can be

considered hino:-

!‘here have been many pro:ess and nperutlng prab.lems at SRP‘ "Tank Farm.

The attached tables contained in our :ar:em: ussnssmnt of SRP‘E wWagto

© pDperations are taken f.rom SHP‘s :EnLra].lzed planr. data bank and ptmn.de

Bevaral examplns of the kinde of pzob.‘lqms uh:tch my haw been ancountered

at Hanford. (See Appendlx a.) '
The nature of the mtetia]‘.; nn:l‘ 1:.!:|e :epro;essing .tm:hniques at SRP and
Hanford meant that a larqe volune of high-level tad;oactive Has\'.es would ba
generatad. Untnrumotely, r.he decis{i-r;.n‘ta neut.;-;hze Hanford's and SRF's
high-level wastes hac had a mmber of severe i.mpn_cts on the quesr.i:m of
' RECEWED DOE-RL
SEP 16 1986
WM DVISION
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© A clear philesophy of data recording and uniformity
of recordifg data over pericds comparakble to or longer
than :he periods for which estimates are to ba made;

& Chanqes in recording prn::e&uras should ba claarly motivared
mnd related to fField nnndit!.nns- .

© When ﬂiffarem: recording procedures aré uwsed, a system-
atic attempt to bring all periocds to & comparable
sratistical basis must be made.
Unfortunately, none of these criteria hawe baen followed in the recording
of the Fault Tree Data Bank for SRP's "Tank Farm.™ MNopetheless, both analyses

by SRP and Appendix H contain serious deficienties in data that relate to

* hundreds of pieces of equipment and process -details. These daficienciss are

cf_ such an enormeus magnitude that risk assessments cannot be made up by

. the ‘technical -judgment of a few experienced pepple. ' Further, primary

raX¥iance on. Hanford gmglo!ees cginiuns to .estimate the risks and consequences

of mevere accldents coptains an inherent conflict of interest.

A finding of high failure probabilicvies wonld reflect u:itavnrnbly upon

the quality of the technical work.and the & quacy of tive .
It might alsc jecpardize jobs of the very parsonnel waking the estimates if

there was a nnd:.ng that the prubahilitias of. serious damage to the pnb.'l.il:

were large because such I fmdinq miqht: hpply a lack nf. dus care or Xespon—

sibility. BRll of this would be true evan if the mnagnment ware committed
to & scléntific anpd thorcugh evaluation of. the dangers of the pla:nt operation.
Judgment of technical .'pérsunna_l' gan, in general, only be supplemental
to an evaluation hared on zj.easana,hly comprehensive data. It cannot.mke
up for lack of essential data.
As an "upperbound cperational _accident' involving future tank wastes,
Appendix H fails .to meriously consider explosions in Banford's tanks from

hydrogen bulld~up. However, at the Savammah River Plant, DOE and DuPont,

RECEIVED DOE-RL
SEP 16 885 G

WM DIVISION

—12-

& wagte tank explosion resulting in a collapse of a tank roof is. estimated
to delivar a population.dose that could give rime to as ﬁany as'ﬁd,dDD

cancers to offsite rssiﬂentn._”zé/

: Although population density is greater
near SRP and the wetter climate would enhance the spread of radgionuclides,

& hydrogen explosion rupturing & waste tank at Hanferd should not be so0
casually discounted. In a 1978 safety analysis of the SRP,."Tank Facm® .
cperation done by DuFont,: a.waste tank explosion redulting in a collapse

of the tank roof Is considered. The scenagid would include: (a).failure of
the tank ventilation system; (b) failure of pressure alarm to detect ventila~
tion failure or failure of pexsonnel to heed warning: (c) spark initiation
in tank after gnsg;: exceed their. lower aeyplosive. limits; and (d). failure

in .procedural safeguards-w ¢ E, -

At SRP, the 200-Area Fault Tree Data Bank coptaing several ahtries
where ventilations systams were not uuzl.c'mg propefly-‘{seé Table 5 -of-Appendix
Al. One can agsume hhaé this problem has been shared at Hanford.-

The risk calculations in Appendix H alsc appear to omit the effects
of non-radicactive toxic materiais present .in the tanke. such as organic -
cemplaxants which can cavse tremendous acceleration of migration of Bome

radionuclides -« piutonium in particular.
F. ERVIRORHMENTAL CONTAMINATION.
DOE/E1S-0013 is seriously deficient in detailing the envirenmental
contamination which hacs rasulted from interim high~level radioactive waste
storage at Hanford. There are four kinds of cantamination te the environ~
ment. that result from radioactive and non-radicactive substances whieh -

9ccur at the Hanford “Tank Fayrm" operation:

RECENED DOE-RL
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o

Routine discharges tc the environment, notably of
large quanitjtes of contaminated liguids to the
retention ard seepage basins: .

Releases due to :hnp:opg:ly' working equipment, such
as air filtersy

o

Accidental contamination, such as that from tamk
and pipe leaks;

=]

Disposal or abandonment of contaminated materials
and eguipment used on the "Tank Farm."

o

Taple 2 of Appendix A of EPI's comments contains somé 235 examples of
environmental contamination that have sccured at SRP's "Tank Farm” operation.
Legally, the management at SRP and Hanford are constrained to keep discharges
of radioactivity so that the dose o an ingividual member of the public
from itk activities will hot exceed 500 millirems i:etyear.ﬂl The permissible
ievels of discharges are calculated from the 500 millirem limit using a
"dose-to-man" model. These limits are very large at SRP and presumably
are comparable to Banford's. Since DOE/EIS doss [t contain release limite
for Hanford's Dperations. b\.;\: rather abl:‘.q‘ua referencas to broadly applicable

standards, we include the limits for SRP in Table I. Overall, they allow

- realeases of over & million c.'ur_ies pa'x' year, inciuding BOO,D00 curies of

tritium, large releases of alpha emitters, like pluvtonium and u:animzss,

are pemittéd. For instance, they allow the release of 600 curies of U235

‘per year, which amournts tc over 23 tons. These legally allowed limits are

non-conssrvative, and allow for public radiation exposures which are highar
than thoss for commercial nuclear pm‘:er plants by & factor of tventy.ﬂf

Underscoring the primitive and non-consarvative nature of Hanford's

environmental protection Stendards is the regulation of these radioactive

poiBons at "the point at which affluents pass the site boundary™ and not

the more conservative standards that apply to private industry. By using

RECEIVED DOE-RL
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the plant poundary as the point at which discharges are requlated, lianford

2.2.16

continues to use the site like a “giant sbonge.” Moreover, this method of

ragnlation prevents the DOE from precisely assassing the i;vei:fcimance' -s.t:an-
dards for an array of facilities discharging pollutants into the envirenment,
Thus, highly =peculative modeiing is used that ca‘r;nét .éossibly be ‘validated
when the site 5 subjected to parformance standards gnr ;’u:‘nll.ut‘ant’ discharges
that have thelr origins in the Werld War IT period. It is these primitive

standards that, in essence, Serve to justify the chsclete dssi_gfz basis for

the Hanford nuclear waste operations.

The basic features of DOE's yegulations which justify these practices
is the presence of 2 large land bace with abundant E‘upplies“ of water, ‘These
combined factors provide for a “buffer zone" whereby radipactive and non-
radicactive chemicals discharged into the environment would be diluted to
"mafe" levels at the plant boundary. At £hHe sama ti.me, heavy industrial
damand for wat&r use could be net;'

© The *buffer zone"™ concept assumad, more pften than not, the most dangerous

profucts discharged into the environment could be absorbed indefinitely in
the scils. This assumption is not supported by the operating histories of
SRP and Manford. First of all, the build-up of waste chemicale in soils
has a finite absorption capacity. When the limite are reached, the tolecular
barriere are overcome and a "breakthreugh”™ tcocurs. 7This "breakthrough”
effect is enhanced by the presence of organic solvents such as tributyl
phosphate in soil. Soil intrusion by "cleavage® frem rainfall can enhance

the vertical migration of substances like plutontum. Additienally, the

pore of fnants by plants and animals is also a probles.
The Atomic Energy Commission (AEC] itself acknowledged some of these

problems a5 long ago as 1971. Although it prefaced its copcerns with the

RECEIVED DOE-RL
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For instance, a s5pill of neveral thousand gallons of highly radiocactive
sludge slurry onte the cell wall floor of a vitzificatinn plant could have

a significant impact on subseguent operation and maintenance of the plant.

. Dpe impact of this and other spills is to make the pfucessing ACeas very

radioactive. This \_.am_:ld make entry into_ t:lhg process area much more dangercus.
Consequentially, all maintenance, repair and re};lacement requiritr_xg entry

by personnel would involve higher exposurag and work under more hazardous
conditions. This counld seriously impair the maintainai:ili:y and hence the
operability of_the plant.

There ie ancther glass of events _t‘hat could sericusly affect operation

of a vitrifieaticn plant that DOE/EIS-0013 has not taken into account. This

relates to the nbiiity to produce consistently the kind of feed solutions

and slurries that will be required for vitrification, without sericusly

impairing the inregrity of the "Tank Farm* operation.

For instance, water and hot chemicals will be added to the sludge and
the mixture is then agitated to produce a slurry~feed for the glass melter.

As noted, such a p _hns baen e d at SEP to cause failures of

geveral tank cocling coils on at lna;it-: one nccusinn.. Failuré of a large
numbéxr of cr.-n_ling _r:ails in the .new tanxs. ‘would seriously impair their
ability te hold high-level t;aates. The older tapks already have many
lenking coils, rendering them unfit for holding hot s;‘ud‘ge. Host of the
older tanke alsc have leaks in 'r.h_e pz:imary conta_in;mnt ves_s‘els‘ which are

currently plugged with salt which has crystallized en the eracks., Thus

the transfer of wastes from older téAnks 1D pewer ones and the pfaparatinn

of feedstock .for the vitrificatien, p]ant“ could lead to rerlous problems,
a F

including leaks of radioactivity and impairment 'Gf the "Tank Firm" operations.
o " RECEIVED DOERL
| SEP 16 886 4.
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This may explain why the DOE is so relugtant to remove the “single~
shall" tank wastes at Hanford. But this should not be considered an environ-

mentally acceptable rationale for their permanent. in-place disposal.

Grouting

In order for DOE to implement its long-t waste

plan of permanently disposing of waBter paxviously daesignated as *high-level®

in shallow burial pits, it had to ;ﬂnpt. a new ;:.zlate man'aqen.\e.nt st..;ndard,

that was tailored to meet this particular pélicy decimion. Thos, DOE

p_mﬁim:lg'ated QOE Order 5820 ’whlch.snp;:ieedea.t;:e prev."mua standards (AEC

Manual Chapter 0511) set in 1973, Slthaugi--'tma standnrd has been justified

as being based on tﬁe "hest ;vnilable sciénce,* it has not been. z;t;hjact o

independent evaluation. Nor has the underiy:i.ng suientific.zaéiﬁnue bagn

subject &0 an open peer review. ._Horaovéx. this ne;e.sta_n:im;d is cex;ta:lnly

not hased on scientific @ata ‘derived from operating sxparience of DOE nuclear

waEte programs. Nor arée they es.tahlul'sadlto'in'eet.tha 25 miilirem/year

radiation dose standard sst for commercial nuclear pcvuer ‘plants, ‘but rather

on the 500 millirem/year limit. ' e
without question, DO Order 5820 will aliow £or significant increases

in the radiclogical and toxic burden of soils .at DOP mites, Grouting of

nuclear and toxic wastas for géil .éiuposal wi.li be a m‘aj;r c&ncributar. In

this regard, hp}endix D of ti:le ‘.Dxaft. 5-Eis is ser‘im;sly‘ r\afic‘ient‘, f‘l‘n prasenting

data ahout wvolumes, c_‘:oncen’:ra:ians‘ 'ol:f Vx;adioacr_riw‘a and hc;'h-r.adtoac‘l;.‘ive wastes

in the grout and ldach rates. on page D.3, conflirting figures are given

ag to the grouted waste volumé;..'r ’ C - '

On the average there would be about five grout RECEIVED DOE-™.

campaigns per year, @ach lasting abount 1 month.
About 3,800 n? of waste fead would be mixed with SEP 16 1986
(742
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have meaningful input in the decision for the most trovblesome aspecs of
Hanford's miclear waste problem. '

There exists data on SRP's Tank 16 {(a Class T Tank with an annujus;
well known as a “leaker") and the successful efforts by DOE to remove most
of its contents. Yet, the authors of the Draft EIS chose only to selectively
use data from SRP to bolster decisions which already apparently had been
made for in-place disposal. .

Finally there i& no data about the specific contents of the asingle—
shell tanks, cther than extrapolations “from some.data on a handful of taoks.
Thit alsc indicatas that DOE is not interested in knowing this —- something

that underscores the official cyniciem of this exercize-

RECEIVED DOE-RL
SEP 16 186
WM DIVISION

.

10.

1%.

12.

1i.

14.

15.

~26m

_'FDD’FNC"IE”

0.5. Department of Energy, Disposal of Hanford Defense High-Level,
TIransuranie and Tank Wastes. Draft Envirxonmental Impact Statement,

DOE/EIS-DO13, Vel. 1, p.v., Natiopal.Technical Information Service,
springfiela, VA, 22161, March 1986.

E.I. PuPont de Nemours and Cowmpany, Safety Analysis Report: Liguid
Radioactive Waste Kandling and Storage Facilities (200 Area) - Savannah
River, DPSTSA-200-3, Aiken, South Carolina, Augusl: 1978.

Makhijani, A., Alvarez, R., and B.la:kweldez, B., Deadlv Crop in the
Tank Farm: An Aesessment of tha Manggmmen: ©f High-Level Radipactive
wastes in the Savannah River Plant.Tank Farm, .Pased .on Official
Documents, Environmental Fn,hl:y Instltute, kas‘l;ngton b, C.. 20003
July 1986. .

.Ihid.

Barah, A.A., "The Nature of Handlipg -and Storage of Separations Process
wastes," in Management of Radicactive Wastes at the Savannah River
Plant, presentations made to the Committee on Radioactive Waste Manager
ment of the Naticnal Academy of.Sciepces at r.he savaqnah River F.lant,
January 21, 9%, p. 42. - .

op Cﬁt, Refsrence 3, page 3d4.

Proctor, J.F., General Introducktion.and Description of the su:e, in
op Cit, Reference 5, p. 3.

Statement of Ronald W. Cochramn, Dgpucy Asuzistant -Secretary for . Nuclaar
Haterials, in Energy and Water Development Appropriations for -1986,
Hearings before a Subcommittse on. Appropriations, House of Representatives,
March 20, 1983, Val. 7, 4.5. Goyerment Prin:ihg Offxce. p. Brdi: >

cristl, R,J., "Designs. and Cunstru::ion Griteria for Facilities te.
Handle Righly Active Ligquid Waste,™ in Op Cit, Reference 5, p- 45.

©Op Cit, Reference 3, p- 36.

Energy Research and Devalopment 'ministut-i'an, Waste Managemsnt
Operation, Savannah River Plant, Aiken, £.C,,. ERDR-1537, National

Technical Informaticn Service, 5pz1ng£ie1d, NA, sept_gmber 1977,
p. 12-102.

Savannah River Plant — 200 Arez Failt Tree Data Bank - F&H Ares, Waste
Tapk Farm, Compoter Printout of Data Bank provided to the Environ—
mental Policy Instdtute in July 1983, with entrjes dating from December
1953 to November 19B2.

Ihid. (H-Area entry dated 03-13~76) .
RECEIVED DOE-RL
SEP 16 986
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Inid, (F-Area entry dated 10-03-66)

Op Cit,; Reference 2.
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16.

17.

1a.

1a.

20.

21.

22.

23.

24.

25.

26.

27.

2B.

29,

30.

3.

2.

3.

34.

o .04 4 b

77

Marein, E.C., Complexant stability Investigation Task 2 - Organic
Complexants, Pacific Northwast Laboratory, Battelle Memorial instItu\:e,
Naticral technical Information Service, Springfield, VA, 22161 (PHL-5453)

ihia, p. 3%.

op cit, Reference 12.

op Cit, Reference 1

pp tit, Reference 12.

op Cit, Reference 3, p. 38,

Op Cit, Reference 3, p- 3%.

Op Cit, Reference 1, . H.2, Vol. 2.

BOE' Chapter Manual Appendis 0502, Type "A," Type "B" and Type ncT
investigation reports as well as "Works Technical Monthlty Reports.”

Op Cit, Refernece 3, p. 65,

op Cit, Reference 2, p- II1-19.

DOE Order 5820. Contair!ed jin %ha DOE Chapter Manual.
U.5. Code of Federal Regulations, L0 CFR 40.

=pian for the Managament of ABC-Genexated Radioactive Wastas," USAEC
Report WhSH~1202, January 197Z.

Ibid.

Lawless, W., Fifth Complaint to the U.S, Department of Ener: Xng c_t:or

General, August 27, .983, Available throngh Envirommental Policy

Inetitute, 218 D. Street SE, Washington D.C., 20003.

Marter, ®.L., New Criteriz for Seepage Bagin Use, DFST-77-444, E. 1.
DuFont. de Nemours dnd Co., Savannah River Laboratory Report, Alken,
S.C.y 9774 P- I1. . -

Op ¢it, Reference i, p. B.36.

U.5. Departmént of Energy, Congressicnal Budget Request, htomic Defensa
Activities, Vol. 1, DOE/MA-0064/4, February 1986.
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HBPPENDIX A

INTRODUCTION

The tables on worker :epposures, environmental gontamination, technical

. problems and accidents have been compliled from the 200-Area Fault Tree Data

Bank ~ F and H Area Waste TdnX Farme - acomputer listing of such oocourances
located at the Deparpwent of Enexgy's Savannah River Plant near Aiken, South
Carolina. Thess datn were cbtained by the Envizonmental Polity Institute
through a Freedom of Information Act request. This listing comprises 700
pages of computer print-outs.in which there are abont 14,000 entries. Fach
entry is a summary .of some problem which took placé at ‘the Savamnah River
Plant high-level radicactive waste "Tank Farm® -~ whether this be a "non-
routine maintenanca® of an instrumant or. a2 major radiosctive spil]l or
workey axposure. .

The record comprieing the TFault Tree Data Bank™ is very uneven both
in guanityt and guality of entries, as iz discussed. in a recently released
study of SRP's “Tank Farm" operating history* prepaved by EPI. The fregquency
of entries increased from about 4 -per year during 1953-59 to about 1800 per
year during 1977-82.. The variation in fr cy--of. ies. bears no app
relation to the freguency of problems. Rather the range of problems and mathod
of reporting seemed to have chenged. While the range of problems reported
ot hias become much wider, the guality of the entries hag not improved. In
some cases, it hag .tended to deterioratd. - .

The Data Bank entries are divided into two chronlogical sets, one each
for the ¥ and H areas. The earliest entry is dated Decembar 20, 1953, and
the latest was on November 30, 1982. We have chosen o group the entries
inte sleven tables based on the following problem areas:

o i’lozkez‘ Exposures -
© Environmental Contamination

o Tank Xeaks and Overflows

o Tank System Failures and Problems

o ‘Explocions: Potentia) and Actual

o Equipl;l_ent p‘lugginq‘ '

© Bower Supply Failures

o Pump Failures - RECEIVED DOE-RL
o Instrument Problems .

o Miscellanecus Leaks
o nia‘cellaneous . WM DIVISION

* Makhijani, A., Alvarez, R., and B, Blackwalder,. Daadlz Crop in the Tank Farm;
an agsesgment of the managemant of high-level radioactive wastes in the
Savannan River Plant Tank rarm, based op official documents, report af the
Environmental Folicy Inatitute, July 1986, 170ps
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Fach table is organized chronologically with cne set of entries each for the
F and H sreas. The first two tables, “worker Exposures" and"BEnvironmental
Contamination® contain every explicitly recorded entry on such events in the .
Data Bank. The entries are hot x-eggatea, however, so that there are many entries
in the "Worker Exposures" table which also deal with environmental contamination
and vice-versa, This non-zepitition of entries t‘hat apply tc moze than one
category applies to all tables. Our rescurces did not pgmit & fully cross-
referenced compilation, which might provide further insights.

The remaining tables, ie., Tebles 3 through 11, contain, selected entrles
whose purpose iB to illustrate typocal and frequent problems encountered. .
Frequent problems, such as plugging of certain squipment, or failura_of m:.uol ng
coils are noted in parenthetical comments. All of our con_menta are given in
paranthesis. The text of the description, when in 'queotaticn marks le directly
from the Data Bank entry; when not in quotation marks it if & summary of the
Data Bask entry. Our clarification inside quotation marks iz inside square
‘brackets.

RECEVED DOE-RL
SEP 16 186
WM DIVISION

DATE AND AREA

TABLE 1

MORKER FXFOSIRES

DESCRIPTION AND COMMENTS

02-00-60F

e =E4F

02-10-66F

D= ~BHF

06~ —TIF

07 ~TIF

11-20-72F

0300 74F
05-08-74F

08-Z1-74F

SkIn and clething contsmingtion — 2 peopie — safety violztion.

*A tronsier Jet was boved frm'Tunk Ho. 15 #nd Installed 'n Tank No. 20
Beody expoiurs rates to | R/br. wore experieaceds  Contaminstion to
IR/hr. was retessed Inslde the windbreck protected Job slte when #lquid
1enkot from +he Jet dip rlbe durfng romoval.®

Leak In diversion box,  Radletlon lavel Increased +o 25 RZhr. Body

exposure rate SR/br.. Adjacent ground aress conteminsted to 320 MARnd/hr
&t 2 ubcges,

Falted fank 15 eveporator fees pump. "Booy exposurss ranging tc 30 Rhr.

A F oy exbosures ranging to 30 Rib
ot 18 Inches® durlng roplacement. AspKalf lsc contaminsted fo 5 radsrhr
ot 5 inches. Flotel estimoted parsonne! cxpasure wes 0.8 .

Cocling water conteminated, Foulty velve snd laskIng tube bundie 1.5 curies
of Ca-137 relecand to seepage basin, "Estimated 2.6 R exposure™ +o worker:
during "clesn upa*

& worksrs - nasal zad skin contemlnatlon durlng removal of detective
Tesl teps. (Reel tope probleme ore froguant.)

Sk1n eonteminatlon +o wrist. Gloves not tapsd to coveralls.

Tetal of 3.4 R workor axposuré "whifs !lghtening packing glands.w
"Exposure resultod trom high irradietlon jevels in tead pump enclosure.”

Exposure during removal of o velve, ™Haanl contsmination 400 o 70,00
Bls/m. ‘beta gamha,™ 4 pmopla.  *Hends, fsce end parsonal 1tems contamineiad
to 2000 ¢/# betouganme. Blozsssy — 13 KCI, £s~137/1.5 L. Body count =

B2 NCl Ru-106, 368 KCI Ca-137.%

"242-F. Perdonnsl reccives 13 R totsl exposurc.™ (Ho sxplanstion glven.)

Hlgh raé‘laﬂun fevels nepr vent ¢[1ver up o 30 R/hr & 1 Tnch.. Reptacement
casad estinated 3.5 R exposure.

“Exhaust fllter; Redistlon draln bulld-vp of radicectivity on the orTginel

exhoust #f1+er for tainhe 18 L 20 rasvited 1n BXpOsLre dose rates o 3 mihr

In the control room mnd lunch room.™

(The entry Just above oppesrs to htve been repeatad by elisteke.)

Resl tipo repiacenent, "Max exposurs wns 30/350 @rods/refhre at 12 Inches.”

Juomper problems on Concentrate Tronster System Tank. Exposed st fop ot

apen rlsar 2000 mrods/2000 /e, RECEIVED DOE-RL
SEP 16 18§
WM DIVISION
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WORKER TXPOSURES, Pege 2

DATE AND AREA DESCRIPTION AND COMPENTS

09-26~74F 14 R total sstinated sxposure to 14 paople during 1esd pump replocemsnt,
Tots| 1-1-74 1o 09-26-74 mxposure due to “evaporstor feed pump Job*
avove Is 15,5 R

01- ~75F "14 R recefvad by personmnel Instaliing new teac system In 242F."

02-D3-75F 1 worker 4,000 c/m bete-onmma on shnﬁs. 30,000 C-;ln on coveralls. "H1x
1lash sult pants hed 5 hole.*

05-07-75F Steom condansete leak repsirs "Exposure rate 300/500 mrads/mribre ot
12 Inches from spool plece.®

Po=-  =T5F 2k exposura durlng 2 replacements of symporator feed pump.

D6-26-75F 3.8 R dus 1o concestrate tank |lnes batng uncovered.

0T~ =75 1 R durlng concentrate transior system Inspaction anc excavation.

2-3 R/hr ot 18 inches,

o8-15-70F 3.7 R durTng removal end shipmant of 18 Jumpers. “6.8 R durlag removal of
CTE tank from plts 10 R/bre & 13 1%

08-21-25 “Contaminztee Eoll ancounted Islel during excovation sround Riser & Tank 3.
350 R/ @) Iach from steam supply |lne +o the Jet in Tank 3. Probebly
the result of suckbock and lsak. Solt contained mbout 50 CI 137-Cs,

08-22-T5F *£T5 P14 ~ Wazte mansgement tTegnn stoom clesning Inslde the CTS pfts Mork
was xtopped when stesm vepor wos observed seeplng thru cracks In the hut.
Senple tokon outslde the hut rezd less than 1.x 1077 micro cl FPécc ond
5.0 x 1071 micro ol P islai/ce on dalttnl count.

0= =73F Total sxposure et CTS pump pl+ excavetlon to date 71.6 R

12-15-T5F Low actlvity woste transfer 1o 241-F. *Got gasaed out several #Imes.”

o =68 30 R7hr redlaflon tevel @ 2% durlfng ramoval ot plping. (Worker sxposure
not glven.}

03-12-76F “Radlatlon rate YOR/br close to Riser &, Tenk 3 during contominated sell
removal. Soll +0 500 reds/200 R/br ot 2 bnchas. 100 cus #t. contslned
8-1/2 Ci of 137-Ca. Excavation stoppeds™

DB-13-76F 1.5 R during svaporastor teed pump replacoments Pump had Seskad.

0D2-121-771F Chenge treiler fleot anc banch contamrinatads Up to 150 /e byta-panms.
"Successtully coconpad.®

050377 Tonk 7 fsed pump lesk répalr. Safety vloletlon, 2 workers. Cna had
sbout 1000 d/m batasgomso In nestriis.

1
09-22~77F 0.7 R &ur'ng valve repalr tank 31. RECEWVED DOE-P
W -TF 3.3 R exposurs durlng repelr ot pump 4o tank 7 avsporstor. SEP 16 1585 )

WM DIVISION

o
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WORKER EXPOSURES, Pags 3

DESCRIPTION AND COMMENTS

DATE AMD AREA

11=30=T9F 36 £/m on control room floor snd 50 £/m on lunch rooa ticor found. Clecrecs
{Ho sstimrtes of workor exposures. - Wo data on posslble spurces of contemlnetion.)

o= -78F Fltter repincemsnt. - "ETE (Estimated Totat Exposurel = 3.2 R

06-12-78F Dip leg ot transier et replacement “stopped when exposure rotes Increpsed
to 30 R/hr. st 2 f+. of the dip legs™ (Total worker sxposure not glven.)

05-15-77F Workers rubbar shos czme pff, Perzonal shoe contaminpted through cloth
cover to 40,000 cfm beta-ganmas Working In hut on Tenk 34.

10-07-78F 2 contamlnated hord bats found in regulsted locker srep ot control room.

10-16-T6F Hpresthing eir compressor shut down by weste manzgement, Puff workers
vaing [H] hed ¥o evoéuete malnfenance srea. YHo communlcation between
groups, Ho audible elarm.”

D2e 787 3 workers exposed to CTS loop. Ko bodges. Exposure astimeted 68 pr.
Causd accidental removal of s fence. !

O3-08-79F “Employes scrotchad +he back of his left hand [durTngl...CTS Sive work.
Ho betavgsewiz o elpha contaminations™

O3-14-79F nConstruct lon worker pot 8,000 c/m bets gemma on gloves. Worked In g
241-F regulsfed ares withowt haalth physkes coveragpe.®

04-16-T9F "People thet wete contamingted B.6, want home ot 7 pem. 4w12 [sh1fH1®
(Mo turther explanption.)

10-22-~79F Gonatructlon worker hands conteminated: ®2,000 c/m beta-gamms on paim and
batk of hts ieft heid, 200 c/m beto=gbeme on bock of his right hend.®

b2~29-80F Minapthorizad 1ne braek on an aveporstor process fine.® 100 mt Ifquld
cottemlbated 1.5 8g. Tt. prea In gang vaive houzs to 500 mr/hr. wt 3
fest. One mechnnic hands codteminated to 35 wedhre, gioves and coveral|s
to 6,000 c/ms  Tue mechanics had nessl smears of 300 d/m sod 275 o/ime
Suckpack In the |1na had ocourreds®

03-04~BOF 241F. Morker had 1000 c/n gonma on rlght paln and 600 c/m bete on baft palm

03~05-B0F Dralniag and drylng of probes In LDB's whieh ked §* 11quld in them.

. *Ho smarrsh|e contaminstlon.®

P B

04- -80F = dip fubs had to be mitied focsé from approxtmately 12 {est of =slt In
Tenk Hoe 19~ Totol estimsted exposurs for 36 poopla wes 1.2 Re¥

04-0T-B0F ATuo constrectlon carpentars entered e barriceded excevation adjacent

to F aree diveralon box No. 2 whitie waste was balng transferred +hrough

- lines exposad by excavotion. Yhe cerpenters recelved 230 and 160 mr

raspactively.®
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RECEIVED DOE-RL
SEP 16 1986 a7
WM DIVISION

Kew CT5 venttlatton systam copstructlon. "Body dose rates renged to
20 mr/hrs The fotal estimeted dose wax 560 mr for A3 people,

BORKER EXPOSIRES, ?BE 6

Excavation sround tenks 17 ond 18 ™fo Install foundstlons for salt remova)
equipment. Body doss rates ranged ‘o 100 mr/hr. The total extinated dose
was 515 mrotor 28 people.”

Tnstallatlon of pump tank trenater jet. ™Total exposvre was 80 me for
tour paople,”

"Gonstrucklon concrete worker probing from 2,000 o/m to 6,000 ¢/m all over
‘his person...May have hed radioactive Injection, Determined he hod recelved
B0 1ajectlon of +hatliovm glven by doctor.®

Instaltation ot mew CT5 ventl|stion system. ™Body dose rates renged o
50 mrshr in the drenches. The +otal estimetsd sxpousrs (nvolviag 201
personnel wes 3565 mrat B

Concemirate Transier Syuem vent Fine cénsfrucﬂnn- €15 Just entered for
verks *otal mqosure for seven people was 530 =r.*

CTS vent system constructlon, Body dose rates to 40 mr/or.  Total
estimated dose +o 158 peoplet 2030mr.

Tark #26 feed pump thengds Dose raies to 2.5 r/bre ot 0.9 meters above
opeh risar, "lcn:l.esﬂm*ed exposur: tc four people was 165 pr."

Lesking lyaparp‘}u‘ :onnqnur rplaced. Dose rotes 4o | réhre Total
nsHinzted ,gc o Wofkers won 635 e o :

»

Replm:-unt of l'ntmd-p,ynp In the:toacentrate Waﬁstw-syﬂm. Total
wposure for 5 wirkers: 30 wra

75 pit mepntersd. +o.chick ractrylation pump. 435 mr to 11 workers.
Chack out of CTS vent systep.. 900 mr %o 24 workers.

Fonk #3 Fepelrss Bosa rm; 46 .15 r/hr 8t 50 tm sbove open rlser.
Estinatay sxposurs to 40 pecpie: B95 mr.

2F Evapernor work. .Exposurs to 20 peopie; 400 mrem.
Tenk £33 transier Jc;f repairs, Tufal exposure of 865 mr fo 7 aeoplt;

CTS vent mystem modlicitlons. 30 wr +ntal exposurs fo 4 pecpfe.

instailntion of esphalt on tenks 1,2,%,4. Body,cose rates ranged 4o
100 or/hr &t 60 on above tank Yeps. Total dase 1o 135 people extinated
1,350 we.

Hinatalied & pump insert plup Tn the dome riser” at Tank #57. Dose ratos
4o BOC mr/hr et 45 o of rlser top.  Totsl estinated eXpostre 1o b peorle:
F40 mr.

Divarsion box FPP—4 enforec twice for tnspection and repair of losk.
Totel estimares weporurs to 15 psople: 560 mr.  Doze retes renged to
500 mr/hr AT 3 axter above open box.

%

DOATE AND AREA

<42

RECEIVED COE-RL
SEP 16 1986 6241
WM DIVISION

MORKER EXPOSURES, Page 7

1015828

1= -84

11-19-62F

BESCRIPTION AND COMMENTS

FDB~4 entered egsin fo verliy valve operztlon. Total exposure +o 7
people was 470 ers ’

Replacement of 1eeking rozzle gaskets on Tank 26, Body dose rates o
B R/hr. &t 0.5 meters above open riser. Totol extlimeted exposure to 12
paopie: 2465 mre 5 worker knett on wet leed shlelding contamingting
his #lght knee o 4,500 c/m. Deconteminatics

CTS vent. gystem check out preperetion. Total exposure for 5 peopler 135 or.

£ AREA L1STING ENDS

H AREA LESTING BEGINS

02=15=63R

083-21-658

DE-31-661
. DEOOgEH

QTR

11=1568H

D1-00-55H

O3 -59
D4—00-59H

FO-16~55

o6-12-720

ReTsing of thermocouple wore from pnnulus plug on Tenk 16 ceused contar—
ination of 2°workers *up to 6,000 e/m" ond equipment con*aminatad up Pto
15 £/0Fs 60 b rlser pluge” "Approved procadures® not fol lowed.

Sugk hack.‘ nxcribed To ldpking valva. .Confaﬂnuhd centrol room o 5 wr/hr.
#25¢-H tank 21:. HIgh exposure® to seven workers. Exposure levels o
7 r/hre ®wlthort HiFs' [hegdth physica]l monitoring tha max sxposs was

565 mr«¥ -Eposure was diring excavaﬂnn of a h‘knch ovar whste tank 24.

'ﬁaﬂt"!lnn iocppsurm Ses SHE 2am*

W] mi ﬁadgt‘uf A0p dqbﬁ $ypv« Indlcatad skin ekpbsure of 14,590 mrads
during Dot excekding AEC- manual quarterly stenderd of 10 res. The exposure
problablyl tecured whed the seplbyss ramoved tho sowe wits from s 241-H
waste Iransfer pump 1n rarlruad tunned olilockD Sme apectal haisirds
Invuztigotion 266:% ’

(P9L413uSpL JusmOD ou)

Worker contamingted -hends to 150 wr/hic Bt 3 Inches while atfsmpting
repalrs [to-syeporsiord without proper protaction aguipments

"Expus.m-e retes to 20 Fadsshew during removal of traniter Jetr from tank 4.

Hesal conteminetion of wvorker durlng hﬂri@n Tank 15 removn) of res) tope
+o 20,000 ofm bete-ganme; and 1eee and hair comtesinetion of 10,000 cfi.
“apparentiy occured during rismoval of protective equipment st end of job.™

Reacvel ot !!nrrv'P;lvwx' end-pqulpmant fFom Fank 14. Exposure retes to
10 TRdsfhr. "Elﬂnated exposure to petsonnel wos 5 rad.®

"B nonsirucﬂuﬂ men !nd 1 HP. inspactor réceivad nasal contmlentlon durl’ng
change ot four siurry pomps from tark 11. Contmmination leveix wers
530 4o 43,500 Q/m bErmepamon . .

"Undetected fnsk resuttad in mirtorne contaminatlon Yo personnef snd
eguipmont. 3 ecplioyees riasal ‘contamlantion +o 7,200 c/m bytagema.
A vahblcie on¢ pavement eround DB=Z comimiineted.*
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(no comment identified)

DATE AND AREA
ot=11~81H
O1-20-B1H
02~07-B1H
02-05-B1H

02-12-81H

OZ-16-3H
t2-21-81H
03-20-81H
D4~ =31H

4-0i-BIH

D4-14-B1H

D4-2T=B1H

0%~ ~B1H

D5-22-BiH

08-28-8iH

os—01-BIH

0% =8tk

07- —8iH

DI=04=BIH

iz,
denses
Bl
i
#
dvitlh

RECENED DOE RL
SEP16 386 524672
WM DIVISION

NORKER EXPOSURES, Fage t1

DESCRIPY 10M AND. COMMENTS

‘Acchdental mssurlznlon of cfser on Tank M durlnp work. 10 5q. 11. area
contambnoted, Workers cfotaing and shoes contanfnated frem 2,

/o Yo 35,000 c/m. beta-gema, .

Entry Tn¥e D‘I vci'sinn Box 4 for repairs: worker contaminated shos covers
ond tiething to 20,000 c/m beta-gopma.

Loop ITre o CTS and Tank 29 pluggsge and malfunctlon. Repalr causes
exposura of 2,270 mree.  Totel to §7 persons.. Exposure retes to BRI,

Worker®s tiothes, 1ncluding. insulated ungerwesr contsminated +o 3,000

&/ petargenma while welding.

By-pass valve crached duw to freezing and contaminoted tank +op ond ground.
Worker wlthout protactive clothing contaminated shoss pnd frousers +o

1000 c/m and hand to 200 c/m.

LTS §Tne radiating B0 R/hr uncovered Pate Friday night. Messurement

“fouan on Hondsy.

Safety shovora #t evoporwtor repleced. General aras doss rate 10 mrads/
10 mr/hre

*TAT riggor®s axposure of 1,145 mr excosded sxposure guide ot 00 ar for

mofth.  Ka was changing Jumpers In Diversion Box 4. Faliwre.to comaunicete

wa3 principsl cause,” -

Exenvations for concrete pad sf riser 3. Tetol wxposure to 11 persons: 30 orem.

Workers from “Furlvan J-n-lﬁrl-l Servics™ wxposed To mmmcnle: vapors

Corptruction worker st Tenk 13: gleves contaminsted to 40,000 &/m snd
taip ovet rlaer end plastlc on Hicor +o 60,000 o/ bete-garmu, -

Transter jet scrsen plugged. Removal sxposurs rates Yo 10 R/hr. ot
3D ca. TFotal sposure 3.2 R 1o 27 workers.

‘Removol of cbaolets wquipment from EnsTder riser €, teank 5. 40 workers

aocutulited 3.7 R smxposre.

Felled draw=ott valve remaved from Tenk 36- Total sxposire over 2—day Job
4o 7 worksry wes 190 mr. . . .

Installation ai Fhermocoupls on volve riser C2, Tark 36.

Ramoval snd regesketfing snd relpstatintlon of jumpars In DB-6. 37
worksrs total mposcret 4.6 Re

Riser plug removals. Exposure rates 4o 1.5 Rebr. Tots! estlsmtes mxposura
o 37 workerss 7265 mr.

Chenge of bec gasket on frasnfer Jot, Tark 36.. “WM ond TET changed gasket
on trenster st st C-% riser using & radistion dose rote of 5 rads/d RS
hr at 0.5 m trom connecrof - Radintion level at top of riser wes 20 reds/
15 rads/hr.™

DATE AND AREA

x 2y
Pt v
‘ e+ oo i RECEWED DOERL
| MIRUER EXRRIRLS, Pepe 12 SEP 1B WE6 554

) WM DIVISION
DESCRIPTION AND COMHENTS - S .

¢7-13-21H

07-17-611

0722814

08~ ~BIH

DE- -BH

OE-14-31H
0B-24-81H
08-02-BtH

05-07-B1H

05-21-B1H
05—24-B5H
05+25=21H

09-28-B1H

09-29-811

09-23BIH
05-30-2TH
10~ —BWH
0~ -8IH

10~ -BHK

sEnptoyes Insdvertently contaminefed his personsl clothing [to 6,000 c/m
bate—gonmnl -bfter removing e ropu [anfety belt rope] frem an open bag
in the 242 Iupply rotm.” :
Riser Jet purt on truck for dlsposal Teshed. Bath shoes of workar on truck
comtominnies ¢ 80,000 c/m bato-garma,

MConstruction. b:-lhvr-nker and 1aborer Inpurred skln contemlnistlon’ while
handikng Biperisble hand sow-which wes.contsmineted. The' lsborer atso
sustained nesal contaminetion.™

Contlnyation of work.on wansfer &lping Installation. 43 workers exposed
to o totel ol 'Irlﬂ!! =i

|n;1u||aﬂcm of naw nez:les 1n.DB-6.  Total exposurs to 31 workers: TBAS mr

-E,.pmyie contaninmted hlmsal4 and clothing wienhe-ranoved draln plug
rodedsat ¥he CT5- phn FrDl:ldures m:ﬂ 1o| lowed.m: .

TAT rigger contominated erms and clothes up 1o 20.000 /0 ptter handling used
tag pee

Construction pipafltter hendied contaalneted welding lead. Right hand
contamineted. Scoe aren 91 20 mrads/hrs

Falled reciroulatlcn pu\u- "1035 ﬂr H -en-'

Radlstion survey lnslee tranxitlon box sbond man. radistion leval of 300 R/
hr gt 3 Tnchass

Instel h:ﬂm of new :‘hn Elne. Dosa rite 70 mrads/70 er/hre In the "gencral
prea.” - -

(PeLiLiuspl jusuwwod ou)

& ball velives In CTS cel) rabull¥. Exposure retes o 1R/hr.  Totel exposure
to 13 pecpler 730 =r. .

Repafres +o valve Jumper, CTS pii. Exposure rrt_as 200 wr/hra ot 30 oms.
trom Jutger and 1R/ over. opan cetl,  Total estimeted exposure: 515 e
Reantry inte cell on 05-25+81. TJotal exposure to 6 psople: 1BD ars

*CTS pit - EAl, WD, and TAT stfemptad fo repsir the mrtometlc valve
using s dose rn+e ot 500 mr/heat

Morker oon-hminahd hlnds -nﬂ clothes up to 4,000 c/ma

New -er-n:nuple Installed 'us1ng a dose rote of 100 wr/hr.®

Jumpar pl‘ag:-d in burlal bm. Totsl exposurs fo 14 people: 2340 or.
Insinl Istion of Jwmper 1n DB-2. Total oxposure of B peopie: 775 mr.

Replacemant of fafled transier punp and cther repalcs in &T5 plt. Todal
sxposura 1o 62 psophe: 2400 Bre
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(no comment identified)

DATE AND ARFA

10~ =8i1H

T0-04-8H

10=05-84H

10-12B1%

10-16-B1H

1k —BIH

tt= =BiH

= .=BlH

11-23-p1H

12" —=B1H
12-03-B1H

12-17-81H
12-16-811
12-21-31H
12-22-9W

Ot— -82H

01- -B2H

O1-05-81H

£1-06-52H

-
ey
e

<42

RECEIVED DOE-RL
SEP 16 4986 J1er-
WDIWS1ON ’

WORKER EMPOSURES, Pags 13

DESCRIFTIDN AMD BU-CENTS

“Aepalr & bent noxzle Eraide the cell. The total exposure to {invelving
70 constructlon, weste mansgenent, ond TST parsonnel) wps 3500 mr.v

“Employss contaaingted his right shos Ju 2500 o/n betargaems whTls
worklng Tn 281~BF r.-ramlen bacsin.®

"Flush water Jockey pump doWnas.® Dose rstes: up to 2,000 mrads/Z00 wr/hr

ot 30 il

Worker knelt 1n conteminatad weter o eél} covers. Ripht knee: 10,000
©/n bete-gomnn, .

Replatonent of contaminated 11Her n experimental pas xampler, Workerts
hend fnd clothes contom! ented to 70,000 c/m bete-gaoma, “Ho nasal coatom

instion o body ossInlletion.®

Tank 13 '.ed.pu'm ..ﬁ-h. Totel eNpOSUTE ?o 3B mhru 1495 mr. CTS
werk: Expodure te 12 ¥orkers: 1990 mr.

Enatalistion of new Juoper for DR=4, DB-6 #ansur- svst-- Total netimaing

. 1 workers: 640 ws

Work !nr start-up ot avoporotor. Totel exposure to about 20 workers: 950 wr.

{nstal [ation to raplece folled feed pump. ~Expasure to 21 workers: 1245
mrs  Decontomihotlon ard repslr of ancther fesd pump. “Tetel exposure to
40 mansaswas 33,000 red end 2,000 mr.™

_instal16t1on +o repl ace fa116d fest pump. Exposurs Tete to 2000 sreds/

106 we/hp st 0.5 m tho4 pump. Totel estlmsted sxposira fo 32 people: 1745 mrs

Tenk 31 - Worser ccn‘rqml.nafed right shoa to 3000 c/m b-;ra-gm. fess than
500 d/m olpha.

Changes. In DB-7. Tutal exposurs 10 5 workers, 70 mrs

Tank 38: Jengthenlng cf +ransfer Jet. Totel exposure 1o 5 worksrs: 570 mr.
Dlversion Box §. Jumpsr chengos. Totnl exposire .m B mon was 1,030 pr.
Mori ‘Iri."!l?T*J" matnly on transfer fet. Tetal eeposure to 13 mend 980 mr.

Instalintion of new Jet.C=1 rlsor. Raciution tevel ot top of open riser
up to 20R/hr. Total sstimeted doss to 5 workersi 505 wrem.

fnnk 13, Romoval ond Instal letion of putpe  Total of 4 entrles necded +o
completa the job. Rafiatlon exposita rifes to 9/hre Total sstimated Bose
o 79 pesplet 1560 mrem, Same |tem &ppears to have besn snversd on D1-02-82H

" whth exposure of H20 Brem to 15 peepln2l

Dlﬂwslon Box Z Jumper changcs. "Tetnl sxposure +o 17 men was 3,160 me.™

Raplaced stator on recirciiation pump motor. Total exposure to 15 workers:
5,240 mra :

mm
ek
S
Fit )

DATE AKD AREA

242

_ RECEIVED DOERL
SEP 16 1985
WMDIVISION

WORKER EXPOSURES, Foge 14 242~

01-06-82H

- DI=25~B2

01-25-824

01-28-821

OFn25~82H

02~ -B2H

Q- -2

02-C7-82H

03~ -9

03-31-82H

04~ -8

04-02-82H

D4—02-82H

Og-05-BIH

DA-U-B2H -

D4-27-B2H

0a-28-821

DESCRIPTION AND COMMENTS
CT5 pi+ = tronsport &f conteminated metsl ongle risore 3 workers' coverulis,

gloves contominsted from 10,000 c/m bete-gaims to 100 me/he ot 5 cms, Pleke
up Fruck contemlnated to 10,000 ofm bete-penaa.

"mWaste, header tie=1n. WP ‘IHealth Physcs] started to set & rete for

gongfruction and found thquld drippleg trom ceayon encesenent ratn 1ina.

The rodiation rete was 60-rods/20 R at 18 Inches from lluuld---Approxlm“elv
5 gallons hed dralnad tnto sunp. . e

Ll'lf Jumper VBll'f 1lne repalred "using = dose rate of 1000 mreds/200 me/hra
at 0.5 meters from Jumper,®

High radletion rete In Diverslon Box #5 flug box - 200 rad/15 R/kr due to
8 .lagks  Yotol exposurs 1o 3 workers: 350 ars

Hork on .julpgrs = tetal exposure to 12 workors: 592 mr.
*Conztriction completed +1e—In of 4ho nov jacketed waste hooders.
Probloms were snccuntered when §lgeld udlaﬂng up to 150 rads/ar dripped

trom seversl of the nosders.™

Tonk 13 felled fead: punp.  Exposure rates o 3R/hr sbove open risers
Totel estimzted exposure to 16 workerse P35 mee.
Tenk 51 works Total sxposore ﬁ_s workers: 135 mr.

rConstructfon ehippyd through four femt of concrete on top.of Tank 38"
1o weld cooling wester line +o tonk primarys Redlzilen levels up to
600 arshr. st 5 mms. toem tank: dope  Totel estiwmated exposure 1o 24
workers: 920 L0

Dluralnn box T r-galrs- Total exposure to 27 workers: 4,370 or.

Prupuraﬂun for nstal lntlon of jet for Tonk S Total estivnted exposure
o 17 pacple: 10%0 mrs

(PSLLIUSPL JUBLWOD OU)

Work- 1n pg~5 "Radlatlon I-v-!s ware raduud trem: 40 rags/2HIs el hr +2 10
racs/IR/hr ot 5 cus.  Redlatfon dose rate.of 2,000 wrads/200 or/hr of 0.5
= wps estebilahed.. "Total estimated exposSure o 7 workers:. 215 wr.

Dlversiop box #2 hose Instellmtfon. "Sob was s¥opped when outer pole
o coverelis were contlnated +v 15 mrads/hr 2% 2 lnches.™

"DB-5 -~ 0 Erubatled & 11ush.valve on pozzle no:-% Flush valve using &
dose rate of 3000 weads/300 mr/hr. - Estineted total exposvre: 110 or.”

Enfry tnfo D0-Z: Jumpet chonps, Totel expoturs o 7 men wes 610 mci

CT5 = rampvel of radloactive axieriats tor buriel. Broken Juwper radieted
ADDO wrads/300 er/hi: ut 5 cmE. . . .

Entsrad CTS plt for Inspection of pumg. [Expospre rote -‘nr total -;rposure
not glvensd
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(no comment identified)

0521 T-62H
b5 18=82H

03-15-024

05-21-8H

DS-28-B24

0~ —-Bat

01~ g
0}~ 8-
013824

D7=19-824

C7-21-B2H

EIEEC)
N

242

RECEIVED DOE-RL

SEP 16 ®g6 G242
WM DIVISION

| WORKER EXPOSURES, Page 13

DESCRIPTICH AND COMMEHTS

Felled fead pump decontaminated from 20 rads/tR/br. mt 30 cm fo W00 mrods
100 mr/hr ot 30 cm.  Tetal txpoILre to 17 workers: 555 mr.

Miacelianwcus molnimnance in CTS ceil during April snd Msy. Totsl
exposure to 33 workers: 1,605 wr.

*Ory sirborne waste contaminated O perzonnel end a 2500 ag. fi. orec.

south of Tork 16 during removel of & recirculation jet.™ improper egquipmant
and procadure. Skin contamination up to 40,000 c/m bete—gamma. Masnl up
+o 700 cfm bety-puaes.

*Constructlon bwgan repelr of lesk...using dosw retes +o 100 mr/hr ot 0.5 %
CTS work on drop wvalve o Tenk 36 Total sxposurs to 3 worksrs: 270 mr.

2 opirles work oa drop velve teak 37 "usfng o dose rote of 300 or/hr at

C.% from adpe of rlser (et tank leve!}.  Radlstion lsval incrassd +o 50 R/

hre owar open rlser vhen valve was rocoved.” Total sxpoants to 4 men wos
165 ora

Severs ripht forears lecerstion during work In repelr cell (299-H). Survey
revealad, "Metal glate cousing Injuryt 2,000 o/m lesa thatn 560 d/m alpha;

cut oron of plastic sul+ 45,000 ¢/m 15 50 d/m nlpho.-.eoployects arm lszs +han
10 c/m bete-gemma, less then iD d/m aipha; and & blood smesr less then 20

©/m beta~gsnma, tass then 10 /m. [Tha lest. flgure ks mpparently an

alphes count but this 1s not sisted.d

Punctura wound on finger %c meintenance mechanlcs Cut erse of finger
conptaminated to 1000 c/m bategeems. )

Lunking tronsfar Jet, Tank 34 mechonic had punciure wound: 1000 c/m on
sxclsed. Estimatad total sxposire: 240 mrs

Taok 41 gravity ITne pluggad. Catherization rbouirad, Total exposure
to & werkerst 50 mce :

Unsucceasful atteept to laytall sump. Jot. D86, TYotal R — axposure
1or 11 people: 580 sr.  "The radletion level Increessd to 2500 sr/hr over

the open eell. A dose tate of 500 me/hr wes establlshad for the Job.™
Ragaskating of Tank 37 CTS spool places Totsl sxposure 40 14 workers: ZE65 mr
Repasketing of Tenk 37 CTS spool plece. Max. radiztlon fevel 30 R/brs

Used an sxposora dets rete 500 mrshre et 1 = {rom cutsioe edge of riser.
Estinated ¥otel sxposure to & people: 510 pre

Work procedure viotatlon.  Meintenance wechonic recalved factal and hair
contemination of 700 c/m beterganme.

Entry to evaporator cell.  Total sxposurs 16 & workers: 60 mr.

Tark 38 trensier Jet adjuxtwent. Leoak eheck. Totab sxposure +o 7
workerst 145 or.  Agaln on 07-26~B2. Exposure: 95 m- Jo 5 workers.
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‘o~ =BZH
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13- -82H

Removal ©f aump Jet from DB-6. Total exposurs to 5 workars: 75 wr.

Worker_contamippted soles of personal shoas to 200 wreds/hr by atepping

on & plece of contomineted plastic on Tenk 35. . Monitor house floor
contemineted vp to 4,000 c/m; saaple truck cab #loor to 40,000 c/m and tank
fop up to 200 mrad/hr. ., "

Tank 33; Worker contanineted parsonal shues +o.200 mradshr b