Light and Water in Fukushima
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Between 2012 and 2014 we posted a
number of articles on contemporary affairs
without giving them volume and issue
numbers or dates. Often the date can be
determined from internal evidence in the
article, but sometimes not. We have
decided retrospectively to list all of them
as Volume 10, Issue 54 with a date of 2012
with the understanding that all were
published between 2012 and 2014.

WMES—FHREOD Yy —L v BEOKERIFIZ DL

<

Issues of Water and Light in the Turbine
Buildings at Fukushima Daiichi (Available
in Japanese below)

Arjun Makhijani

Workers at the Fukushima Daiichi plant have
been trying to reestablish electricity
connections to pumps so as to restart the
cooling system for the reactors at the plant.
According to news reports, two of the major
obstacles have been

* a high radiation environment (on the order of
1,000 millisieverts per hour) due to
contaminated water on the floor of the turbine
buildings, and

* a lack of light in the turbine buildings, which
has forced the electricians to work in the dark.
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The combination of these two factors has made
it exceedingly difficult to accomplish the
objective and has so far frustrated it. Pumping
water out of the reactor buildings has not been
possible since there are no empty tanks on site
of sufficient capacity to hold the water, which is
too contaminated to be pumped into the ocean.
Recent reports indicate that the water is also
leaking out of the building on to the site,
further contaminating the working environment
and complicating efforts to bring the problem
of cooling the reactors and spent fuel pools
under control.

It is extremely difficult to suggest possible
courses of action from afar; yet sometimes, the
ability to bring the experience of other
localities and technological challenges to bear
on a problem may be helpful. In this spirit, we
put forward a suggestion in the hope that it
might be considered by those on site who are
struggling with the very difficult and complex
effort to bring seven major sources of
radioactivity under control (three reactors and
four spent fuel pools). The suggestions
presented here may or may not be suitable
courses of action. However, they may be
worthy of consideration after which the
authorities may decide whether they merit
implementation or suggest alternative
approaches. It should be understood explicitly,
that we are not recommending that the steps
outlined below be implemented, since we are
not in a position to evaluate the various
possible safety and feasibility issues associated
with them. The responsibility for making and
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implementing decisions belongs fully and solely
to the Japanese government’s safety authorities
and the Tokyo Electric Power Company.

A. Light

Punching holes into the roof of the turbine
buildings (with due consideration to the
hydrogen that may be in them) could provide
an initial amount of light, which would enable
much more work to be done in the 15 minutes
to which workers are limited under the current
radiation conditions (according to news
reports). At that point, explosion-proof lights
using small external generators could also be
introduced into the buildings through the holes
in the roof to further facilitate work. Any
increased radioactivity in the atmosphere
outside the turbine building is likely to be very
minor compared to the radioactivity on site
already, and puncturing the roof will reduce
radiation doses greatly once the leakage onto
the site is stopped and the water in the building
evacuated. Any increased radiation will also
likely be temporary since this method will
facilitate the removal of water in the building
provided the pumping is maintained while the
source of the leak is being repaired (if
possible).

B. Pumping out water

It is suggested that an empty oil tanker of
sufficient size to accommodate the
accumulated water and that anticipated to leak
into the turbine buildings in the coming period
be brought as close to the site as possible.
(Alternatively, two tankers may provide a more
flexible arrangement, since one could carry
water away for unloading into tanks elsewhere
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in Japan.) The radioactive water can be pumped
into the tanker, which can serve as a floating
tank. Fresh water to cool the reactors and
spent fuel pools is already being brought to site
by U.S. barges. This would be the reverse of
the process. Of course, it is recognized that the
vessel would probably have to be written off,
but in the scheme of damages that have already
occurred and that may occur if the regular
cooling system is not made functional soon, it
would seem that this may not a major
consideration. Since the water is extremely
radioactive, pumping out water and putting it
in a ship’s hold (like putting it in a tank on
land) will involve some hazards that the
authorities should evaluate and take the
necessary precautions. For instance, there
could be residual radioactive noble gases in the
water; it is established that there are volatile
radionuclides, notably iodine-131. Other iodine
isotopes may also be present. Appropriate
arrangements to protect workers pumping the
water and those managing the filling of the
holds on board, such as venting of the holds,
should be made. Finally, given that the water
contains a significant concentration of long-
lived cesium-137, we stress that it should not
be discharged into the ocean, into any other
body of water, or onto land; neither should it be
injected into the ground. It should be held in
large tanks away from the site that are
appropriately seismically qualified and checked
regularly. The water should be held until all the
short-lived radionuclides are decayed away so
that the rest can be captured, for instance by
ion exchange in resins, as is done with reactor
primary water.

C. Conclusion

It appears urgent to devise ways of lighting the
turbine building at least by daylight and
preferably also by electric explosion-proof
lamps. The suggestions above are for
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consideration and evaluation by the Japanese
governmental authorities and by TEPCO. They
are not recommendations for action, but could
provide ideas that might be useful in an
extremely difficult and dangerous situation;
they may also be rejected if found unsafe or
unsuitable for any reason. The responsibility
for evaluation and implementation rests, of
course, entirely with the Japanese
governmental authorities and with TEPCO who
may accept, reject, or modify them as
appropriate. Our only desire is to be helpful at
a very difficult time for the Japanese people
and for the workers and managers who are
trying their best to manage the unprecedented
nuclear crisis at the Fukushima Daiichi plant.

This paper was reviewed by Dr. Ferenc
Dalnoki-Veress and Dr. Patricia Lewis. I am
grateful for their helpful comments. As the
author, I alone take responsibility for its final
contents and any deficiencies that remain.

Arjun Makhijani is president of the Institute for
Energy and Environmental Research
(www.ieer.org)

WEEE—HREOSs—C Y EEDKERHIZD WL
T

Arjun Makhijani
T 4V ¥~ TR

FoYay . vEYe—=

WEEE - HROMEEE B GETHORIY X

10 | 54 | 37

FTAEFEEZEOLEEIHT 2 ICRANL T&
T3, WIBICEZE, RO DO FE % [HEE
NhHdEInb,

e ¥—LUERBRDIKIZEE > 2/KDTEYZ £ 0
SR OEE E 2> Twa 2 & (BRL 1]
0003Y¥y—R)LHN

SRR & < BT B I
W THEE4 T2 L8O ANATLB T &,

COODERNEL > VLT, HIEZER
T 200D CHEWC > TWL 2, THaRE
O35y rBWRGCEDOT, RTHPERE
BKERAR ST ENTET, KETFRELOE
CIBCHRT el TEnL, RFORBEC LN
. KEBEREOANC E TIRABLTEY ., ¥
REEZ L, B e A RE T —
WA ORE % HIETREC § 5 720 DB I B
WL T3,

HEAWLZOWERLMRREREST 2L IDIEK
THL W ETEHZ, LrLl, HBWLEHT
. b2MECHL, MOGcoOE L, Jl
DARM TR > L HMHIREOZE 2 £ mnd C
EMTED g, COLIRBEMSE,
R HEE O £ 4 7T OOFEE (3 D0 FFI
EADODBHFEARE T — V) EHIHT 320,
PEm N CERCIEECED > TH2HGOD
ANebufatL T s 2 EBL, &R
=L 7z,

CCURARTAHREEYZ 6D E L& 0
L. 22 CxuwilfElEt 2, LarLBEGREC
MEL Tosn, FTCBITMEND 2Hh, £
RO REWBZNRDTE S NI ERS,
Rtz bild T ORBIAED B Y 2 MR
etk 25 Hli ¢ 2 VI3 2 WO T, Rt ik
EFETTELEOC. B TwabFTiE AL
EEWRECHML TIEL v, BREREEFETD
BEG T2, HABFO ¥ /1 ekl & )

Downloaded from https://www.cambridge.org/core. 12 May 2025 at 11:17:09, subject to the Cambridge Core terms of use.


http://www.ieer.org
https://www.cambridge.org/core

WEACH, Mhizid zn,

HBEHIC DWW T

s —e v EEBEORBCEEOREHT 2 (&R
WichhozKERCTPERELELLET) C&T
gz, (REWC S 2E) BEDRK
WHLOWRM T CHESNTHLE 15400 EE
BETH, o 0fEERNEHE B, ZORET,
BIRORZHEL T, NIOIBFREEHEZF > €
iR s BATCERIT S s fHFHEILY T
{22129, RETICHE T 2048 8 2
20, TCCHEMAC H 2GR 5 K
LB s W20, £, bWolzh
AN DKFA DI F D EBANDOK L BRES
nhi. BERCHO TOL 3NN E % K&
KMz 2229, CONEETREN
DKOBEERMMT 210, KENODOILEHB
M (2annffens) LTwafle Ay 7HK
DL DTHhNIE, BUTHAOEME — R4 &
DI DIEA9,

HikieonT

TTCWEEofoKE, Bl TL BKENE
T3t aREERFD, B0 A VY v h—
FHREOR 23X FTHREBE, (LW,
TEHEDY A — R TR IEN T & B H
tlhzw, —GEHADMOEHTO S >~ 72
T 2202 2, ) JURE % U 2K
S H—WMLIAAR, ¥ Hh—%iFiESY > 7k
L CHfEs ¢ 2, KEORMA T TR TH &
FRHBEARBLZ BT 22D DEKERF> T &
TW3, Chéedoryorvrens, 463
AZOMRIEBERELSL 2 0NIE LS 5L %5
AIH, BRICAEL gFEE, BEOAIY R
FLANERPHICHEL LWL THRDY
HEWFECHURLESRKFLEFTAILVWTHAE D,

KGR ELFRCEmODO T, HKZMBCA
N2E¥XE (BLosy >y 2ic A3 e & & FEEE

10 | 54 | 37

) fEfEEEI LD TH Y HRETFERFEL T
BB A B 6 2 T Wi v, 218, K
BRI ERSR H AN D 2 [RetEnd 5, & 12,
FRMEOBHRME, LobFavEIQLDD
2HIGMHEFRE SN D, fha vERFAMESL H 20
Retbnid 2, HEKMEECHMENDEKIEE2H
T RINbDREESFDID, F—IL O
LEOHY) BN VETH 3,

B, WE 0KCFEIARO L7 4107
DM EGINBE 2% 26, BICHLEL
D, DKW HRL Y, BERECHTE VS 2
LW AVNEND B EMAL 12, B
SEiN & AT, WEBMISOZMG#ML 1
g 7L ERWIRC SRS AULERD B,
KR OE A HELRLL, % %2,
EZWRTFIO—IREBEEHKTT 2L D1, 44
VREHBIIRIC &£ B A A R E o I FIETH
NIANG CEAHKB LI n B &T. KidE
LBz s 2,

AN

s
}

=

g—beriERuehr Lo E AN, Al
6 mRPIEME S > 7 2o TR &2 B S0 i
Ry 20ERH 2, Lt LREEHADY
JHERFTENCE > THREFLFMGL T 5695 ¢
DTH?, ChsDTH#MHEL TLEDTI
K, O THETRERE LRI E W T,
B ohblnauwrA 775842380
Thd, MehroBcwettclERLD - 12
D, NV TH2 D6 FINBZRET
H 3, wHili & BT O BRI B, T HARBUT
DHFERFTEHAHCHY, RAT 27, T
o, BIET B EDBECIELTTBENETH
2, Fhr-blk. HADO AN B2 &> TIEFICH
HMarrie, ZLCHMEBEE - HRCBU 2 RKY
HOMOGHEYIDIRG 2o, kEERL
L TWAEEBLEMRHZORESAD AN
NIEEFEIIE ) Th 5,

OGNt 7L >« )/ F—NL X HA
ENPNY ST e A XA L E2—F L T

Downloaded from https://www.cambridge.org/core. 12 May 2025 at 11:17:09, subject to the Cambridge Core terms of use.


https://www.cambridge.org/core

b oo HIEF DR E KT B, EEEL T
BB EDRLOHFE, F1H20E L %0
RFfite D0 TEIFETFD,

T2 vFEZ r—=lt T R F IR
TP ©H 3, www.ieer.org

R C OFRE ILIEERL 12D 8 ) T B
F AR & BEEEIR O 4112 R 0 Bk D3 s 232
CBA[BEMLH 0 F 4 COXEIC D0 Tl
IS ME—D IEX BT HA#N & <
ffﬁ%&afﬁﬁar<ﬁéu

10 | 54 | 37

UPDATE (March 29, APJ Editors)

While taking care to downplay the possibility of
a Chernobyl-like explosion and dispersion of
radiation, The Guardian quotes scientists and
observers who believe that a meltdown has
already taken place at Fukushima. Richard
Lahey, head of safety research at GE when the
Fukushima reactors were installed, is quoted as
saying, "The reason we are concerned is that
they are detecting water outside the
containment area that is highly radioactive and
it can only have come from the reactor core.
It's not going to be anything like Chernobyl,
where it went up with a big fire and steam
explosion, but it's not going to be good news
for the environment."
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