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July 19, 1993

The Honorable Hazel R. O'Leary
Secretary of Energy
Washington, DC 20585

Dear Secretary O'Leary:

On July 19, 1993, the Defense Nuclear Facilities Safety Board, in accordance with 42 U.S.c.
§ 2286a(5), unanimously approved Recommendation 93-5 which is enclosed for your
consideration. Recommendatiqn 93-5 deals with Hanford Waste Tanks Characterization

. Studies.

42 U.S.C. § 2286d(a) requires the Board, after receipt by you, to promptly make this
recommendation available to the public in the Department of Energy's regional pUblic
reading rooms. The Board believes the recommendation contains no information which is
classified or otherwise restricted. To the extent this recommendation does not include
information restricted by DOE under the Atomic Energy Act of 1954,42 U.S.c. §§ 2161-68,
as amended, please arrange to have this recommendation promptly placed on file in your
regional pUblic reading rooms.

The Board will publish this recommendation in the Federal Register.

Sincerely,

Enclosure

Copy to: Mark B. Whitaker, DR-l



RECOMMENDATION 93-5 TO THE SECRETARY OF NERGY
pursuant to 42 U.S.c. § 2286a(5)

Atomic Energy Act of 1954, as amended.

Dated: July 19, 1993

Since its beginning almost four years ago, the Board has assigned one of its highest priorities
to assurance of safety at the high level nuclear waste storage tanks at the Hanford Site. The
Board addressed two of its sets of recommendations (90-3 and 90-7) to potential hazards
associated with tanks containing ferrocyanide compounds and pointed to the need for action
in connection with tank 101-SY, which periodically vents flammable mixtures of nitrous
oxide and hydrogen gas. In Recommendation 90-7, the Board emphasized the urgent need
for more rapid and complete sampling and analysis of tank wastes. The wastes in the
Hanford tanks differ markedly from tank to tank. Identification of what specifically is in
each tank is essential and urgent. Without timely characterization of the wastes, the nature
of the risks associated with the tanks cannot be fully assessed and, where necessary,
mitigated. Further, until the characteristics of the wastes are known, final methods for tank
waste monitoring, retrieval, transport, and treatment cannot be realistically established.

The Board has repeatedly expressed its dismay at the continued slow rate of conduct of this
characterization program and has urged a greater rate of progress. At last count only 22
of the 177 tanks on the site have been sampled. Only four of those sampled were among
the 54 tanks on the watch list of tanks that generate the greatest safety concerns. The
number of samples per tank continues to be insufficient to provide adequate
characterization of the full tank. While the published schedules for sampling and analysis
promise improvement, they seem optimistic when viewed against the record to date. They
appear to present wishes rather than anticipated activities.

Two sets of problems appear to be principal contributors to the slow pace of
characterization of the contents of the tanks. The first is a complex of factors acting to
impede acce1\S to the interiors of the tanks and extraction of samples of their contents. The
second is the exhaustive set of measurements made on each sample, along with limitations
on laboratory capability for completing these measurements. The Board notes that
measurements mac.!e for safety purposes do not necessarily receive priority over those done
for other reasons, such as satisfaction of formal EPA-related requirements for final waste
disposition.

The Board believes that accelerating the pace of the program of characterizing the contents
of Hanford's high level nuclear waste tanks is important to nuclear safety at this important
defense site. This view is shared by other experts, including DOE's own "Red Team", which
reviewed the waste characterization program for the Hanford Tank Farm (DOE-EM, July
1992, Independent Technical Review of Hanford Tank Farm Operations). Characterization
is essential for ensuring safety in the near term during custodial management and remedial
activities, and also in the long term for advancing the development of permanent solutions
to the high level waste problems at Hanford.



In addition to the matter of acceleration and reprioritization of the sampling schedules, the
Board is also concerned about the sampling effort itself. The Board notes that a recently
released DOE/RL audit (DOE.RUOPA Audit 93·02, April 1993) of the sampling programs
revealed significant weaknesses in the control, management, and technical implementation
of core sampling, laboratory, and supporting activities.

Because the failure to vigorously pursue tank waste characterization raises important health
and safety issues, DOE needs to take action to accelerate and strengthen the management
of the characterization effort to ensure adequate protection of public health and safety.

Therefore, the Board recommends that DOE:

1. Undertake a comprehensive reexamination and restructuring of the characterization
effort with the objectives of accelerating sampling schedules, strengthening technical
management of the effort, and completing safety·related sampling and analysis of
watch list tanks within a target period of two years, and the remainder of the tanks
by a year later;

a. In accordance with the above, give priority in the schedule of tanks to be
sampled to the watch list tanks and others with identified safety problems, and
priOrity to the chemical analyses providing information important to ensuring
safety in the near term during the period of custodial management. Other
analyses, required by statutes such as the Resource Conservation and
Recovery Act prior to final disposition of the waste, should not be cause for
delay of safety-related analyses. In most cases, analyses needed for long-term
disposition may be postponed until more pressing safety-related analyses are
completed.

b. Reexamine protocols for gaining access to the tanks for sampling with the
objective of simplifying documentation and approval requirements.

c. Increase the laboratory capacity and activities dedicated to tank sample
analysis:

(i) Expedite efforts to obtain and begin utilizing additional sampling and
analytical equipment now being procured, and the training of
personnel needed for an enlarged through-put capacity.

(ii) Explore availability and utility of laboratory services on- and off-site,
such as Hanford's Fuel Materials and Examination Facility and the
INEL and LANL laboratories, for accelerating the waste
characterization effort.

2



2. Integrate the characterization effort into the systems engineering effort for the Tank
Waste Remediation System:

a. Schedule tank sampling consistent with engineering and planning for removal,
pre-treatment, and vitrification of the tank wastes.

b. Critically examine the list of chemical analyses done on samples to establish
the smallest set needed to satisfy safety requirements.

c. Strengthen the management and conduct of the sampling operations.

Chairman
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DEFENSE NUCLEAR FACIunES
SAFETY BOARD

IRocommon<latlon &3-6]

Hanford Waste Tanka Characterlzation
Studies

AGENCY: Defoose Nuclo.. Facililios
Sofety Boord.
ACTlON: Notice; recommendation.

SUMMARY: The Defense Nuclear
rocilities Sofety Boord (Boord) hos modo
B recommendation to tho Secretary of
Energy pursuant to '12 U.S.C. 2286e
concon"ling improvements in the waste
characterization program for the high
lovel waste storage tanks at the H8J1ford
Silo. The Boerd requests public
comm,ents on this recommendation.
OATIE.S: Commonts. dala, views, Or
aIgumonts concerning this
recommendation are due on or before
August 27, 1993.
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ADDRESSES: Sond comments. data.
views, or tilJuments concorning this
recommendation to: o..fense Nuclear
Facilities Safety Board. 625 Indiana
Avenue. NW. Suite 700. Washington.
DC 20004.
FOR FURTHEJlINFOllMAnOH CONTACT:
Kenneth M. Pusateri or Carole J.
Council. at the addJesa above or
telephone (202) 201Hi400.

nated: July n. 1993.
101mT. CoDway.
Cht;Jirmon.

Hanford Waate Tanb Characterization
Studie.

not.d, July 19. 1993.
. Since it. heRlnnlng almost fOUflears
age. the Bosnfbu .....igned one 0 lIB
highest priorlUea 10 a..urance of ...fety
01 the high level nuclear wasle storage
tanks at the Hanford Slle. The Board
addressed two oflt. 001. of
recommendaUons (90-3 and 90-7) 10
potontial hazards 8liSOCiated with lanks
containing fenocyanlde cOmpound. and
pointed t~ the need· for action In
connection With lank 10t-5Y. which
periodically venlJl flammable mixture.
ofnitrous oxld.und hydrogen g••. In
Recommendation ~7. the Board
emphasized·the urgenl need for more .
rapid and complete sampling and
analysis of lank-.The wastes in
the Hanford IaDb differ markedly from
tank to.tank. Identification of what
.pecifically Is In each tank is essenUal
and urgent. Withoullimely ,
clJaracterization of the wastes. the
nature of tho rlsb essocleted with the
tanb cannot be fully a.....ed e.nd.
where necess8ry. mi..tigated. Further.
until the c:haracteriatics of the wastes
are known. Iinalmethods for tank waste
monitoring. retrieval. tran.port. and
treetment cannot be realistically
established.

The Board has repealedly expressed
its dismay 01 the CODUnUed elow rete of
conduct of this characterizaUon program
and hes urged a greater rele of progress.
At lest count only 22 of the t77 lanks
on the site have boon sampled. Only
four of those sampled were among the
54 tank. on the welch U.t of tanks thai
generate the greatest sofety concern•.
The number of samples per.tank
continues to be insufficient to provide
adequate characterization of the full
tank. While tho published .chedules for
sampling and analysis promise
improvoment. they seem optimistic
when viowed ogoinst the record to dote.
They appear to present wishes rother
thl!I1 8..IIticipatod activitios.

Two sets of problems appeer to be
principol contributors to the .low pace
of charecteri•.ation of the contonts of the

tallks. The first is a complex of factor.
acting to impedo access to the intoriors
of the tanks and extraction of somple.
of their content•. The second is the
exhaustive set of measurements mAde
on each samplo. along with linlitations
on laboratory capability for completing
these measurements. The Board notes
that me8suremonts made for safety
purposes do not nocesserily raceive
priority over those done for other
reasons. such lIS soUsfaction offonnal
EPA-related requirements for final waste
disposition.

The Board believes that accelerating
the pace of the program of
characterizing the contents of Hanford's
high lovel nucloor weste tanks is
important to nuclear safely at this
important defense .ite. ThIs view is
.hared by other experts. including
DOE'. own "Rod Team". which
reviewed the waste characterization
program for the Hanford Tank Farm
(DOE-EM. July 1992. Indepondent
Technical Review ofHe.nford Tank
Farm Operationsl. Charactarlzation 10
essential for enouring ..fely In the near
term during custodial menagemenl and
remedial .ctiviti.... and .lso In the long
term for advancing the development of
pennanent solutions 10 the high level
wa.te problems at He.nford.

In addition 10 the m.nor of
acceleration and reprioritization of the
sompling ochedules. the Board 10 also
concerned about the sompUng effort
itself. The Board notes th.l. nlceut1y
reloosed OOEIRL .udil (DOIl-RLIOPA
Audit 93-()2. "'pr1l1993) of tho
sampling programs revealed .ignlficant
wealc.nesses in the control, managemont.
and technical implement.tion of core
sampling. laboratory. and oupporting
activities.

Because the failure 10 vigorously
pursue tank waste characterization
raises important ha.lth and safoty
issues. DOE needs to lake action to
accelerate and strengthen the
management of the characterization
effort to ensure adequate protection of
public health and sorety..

Therefore. the Boord recommends thot
DOE:

1. Undertake a comprehensive
reexamination end restructuring of the
choracterization effort with the
objactives of accelerating sampling
schedules. strengthening t9chnical
management of the effort, and
comploting safet)"-relat~d sampling and
analysis of watch list tanks within 8.
targot poriod of h ...·o yeaTS, end the
remaindor of the tanks by a year later;

8. In accordance with the abovo, give
priority in the schadulo of tnnks to be
sampled to Ille watch list tank. and
others with id.ntif,ed safety problems.

e.nd priority to the chemical analyse<
providing information important to
ensming safety in the noor term during
the period of cu.todial manosemont,
Other analy.... required by otetute. .
such as the Rosource Conservation and
Recovery "'ct prior to final disposition
of the wa.te••hould not be ceu.. for
delay of safety-related analyses. In most
caae•• analy... needed for long-term
dI.position may be postponed unUl
more pressing safety-rel.ted analyses
are completed.

b. Reexamine protocol. for galning
access 10 thelanks for .ampling with the
objoctlve of simplffying documontation
and .pprovel requirement•.

O. Increase the laboretory capecity .nd
activities dedicated 10 lank sampfe
enelysis: .

(I) Expedite efforts 10 obtain and begin
utilizing additional Sllffipling and
e.nalyUcaI equipment now being
procured. and the traini';lg of l1ersonnel
needad for an enlarged through-put
capacity. '

(ii) Explore ,availability and utility of
lahoratory servlce8 on· and off-site. ouch
a. Hanford'. Fuel M.terials and '
Examination Facility and the INEL arid
IANL laboratorla•• for aCQlloraUng tho
wasle characterlzetion effort. .

2. Integrate the characterization erIon
inlo the .ystems englnearing effort for
the Tank Waste Remediation Sy.tom:

•. Schedule tank samr.llng consistent
with engineering and panning for
removal. p....tre.tment. and vitrificetion
nf the tank wastea.

b. Critically examine· the Ust of
chemical analys.. done on ..mples 10
e.tablish the amallest set needed to
satisfy safety requiremenIB.

o. Strengthen \he management and
conduct of the sampling operation•.

Appendlx-Tranamlttal Le«or 10
Secretary of Energy

July 19. 1993.
Tho Honoreble Hazel R. O·Lesry.
Secretory ofKnorgy. Washington. DC 20585.

Door Secretary O·Leary: On July 19. 1993.
Ibo Dor.n.. Nuclear FacllIUe. Safety Board.
In accoroon"" wilh 42 U.S.c. 22660{5).
unanlmously approved RecommendatioD 93
5 which Is enclosed for ooDsldel'8tion.
Recommondtttion 93-5 d68ls with Hmrord
Waste Tanks Charactorizatlon Studies.

42 V.S.c. 2266d{Qj requira, lb. Boerd••fter
receipt by you, to promptly make this
recommendatioD available to the public i.:I.
the DopaTt.meot or Enetgy'~regional public
T03ding rooms. The Board beliElves the
recommcodij,tion contains no infonn8tion
which is classified or otborwi$f) restricted. To
the oxtant this Tocommondlition does not
indude information rostrictQd by OOE UDder
the Atomic EmJTgy Act or 1951, 42 U.S.C.
2161--68,86 Bmended. please 8ITtlDgo to bavo
this recommendation promptly placod on fi\(I
in your regional public reading rooms.
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Tho Boord wlll publish thl8
rocODUD60datiOD in lhe federal RegU:ter.

Sinceroly.
John T. Conway,
Chainnan.
IFR Doc. 93--179-<0 filed 7-27-93; 8;45 am)
IllUJNQ COllI! ............
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