t

{

I

i

P

b

P N |
|-

v
\
\
i

,,.___"'*_-:*_I*._
;
\“—-—-‘_’)
i
1
|
e
Lo i
. S el
et
.
-
]
i
i
i
.
1
-
i
—_—
!
i

)

o

I

’0 -
S S

gy
{
2
|
;’Q:"“ié
R

ENg SN

e §

I :
I
1
]
€

d
|
i)

i w e

e
1 -

R
oo
i | '

|

i
|

]
i
i
;
|
t
P

AN
i
> | !
|
I! S
: [® WA c.'.!;\' ‘\_f‘- ‘:\—f.(l\/,\\—
i : i !
| K.
l |
i i
! §
J m—
i i

A s
|
|
AL
!
~\
q
& i~ s RIRV: A

N
NS

378
b
Y
=
@ P ,
A
|
T
(m.-_}oa \A/l/
P
2
Lo
ot
P
%ﬁ-&é.

RN

!
|
i

i : H
~ Ao~

]
N
leesﬁwl—

CoE
IR

|

|

c«\/:"\/)—

Lo

-

P\

1

I

Al oA

i

‘ \

X

R |

: f.'\\g

L—i

i
A

|

|
i

|
__‘._.{_M
0
)
N2
A
!
x|
Q’evi-
|
o~ U
i
oA
R i i
P
|
i
S e
|
t
I
i
!
|

|
A t.l.‘

:
L
N
i
|
t S
an \__,',,\)u_.\j
L
b

3 Q!

L

vy
L\
(
l

[
|

|
‘“_———T] <
l
|
|
w"\—\ —sl\:
I
- [
~y aAl

i
H 1

A NL

cL\ .
| }
o
1

: 'i‘)
e R

<O e

!
!

!
q

|
¢
o L o
|
RAA
i
N
1 (
|
i g s
LA bl s
|
*i‘- -
|
|
|
L“
[
! |
q |
[
|
|

e _R A

LN
P
7

L
|
e LU

dlle ded JLAL AL A Aa2)

|
|
i

L
LY

|

S ]

gvrl Q)_k% - A

)[\-/\lﬁ—v-g LAY s
. ¢

i
!
S

) SEY
O &
i
L
*M\Illt"
!
X
|

!

a...,.:_.\d

o A
'_ Q——;GN‘

ul

v\ﬁ—-"—'_\-')___‘&‘—‘“)‘
| i
P | |
‘o2
L]

N
[
[
| b
O
~— | AN
|

V,L,
X

l -~ Y
T
PR
R
J'._,L\x

Nl

Lo

L
ii"_l'

||

_{'ml

P

Lo
T

]
O

-

l , Co-
o
A

>
R e i |

N I o

"
T
H{)A@
|
c,./U]l
_.._“.... P
Lo~

N
qI
\
Cho
Q
\
3

.\. - —
| 9] — S ?
HEECR , - D _
_ T T T I




(3
¢
S —

A

ST SN SO S oinnl N DU S GO SO A N S S SU SOUUO SO S R S -
B AN PSS S YA O O A A S T
PR T Au_u_“_\w_ ST s Db R
SRR E SRE REE SR SRR RN R RN RN
1 Z T A S - P Y S B S A B S A S L .
) LN, ST [N NN N R LN T O O T TS O SO N OO O O
Ly ,J-,.“_-.mi;i_ M, RN REEL BRI R b
2 N4 R RN
ARSI WS 613 MR, U S . O
s |

3 Y e e m S R S S U S L O A Y} A

_/:.ﬁ;_.v._m”wm EETIEEEE R RRE M
B G A 2N 2 (IR S < (R i
I SRNERRE - R (U (IS ¥ 0 AR (M POR R 5 (R E

T T R A T T T T T Ty

i..nNmfw.w;wwo_\;w\\iL\_h wm;__“_m_"_.;;.w_wﬁ ““z

R G Y 1T AAaT - AR NS S R | D R
i \ ) ! l Rl I . ! L _ G

o ..ﬁ o wll|w o ,v_ b “ i M w, ~aw __ _ _ “ i _ M.Mﬁ __

i ' ! 1 1 { H ‘4 i ! ] . i

. SEURE T I P ST T T g T i

)i .Wi..w_ Mw_ LM_ | S A LY 3

P =T -

_ i ! .

ol N
m -
Kyl

cAC-
AR
pO e s

e A c-‘-*:’l &

( ‘g.iuu:\-; IR

S

i

~ IV

|
o

_0)_‘&-:.')\/.,4_\ PSR

Sm

|
-
Qg__y-\_._

Caeay e | Qo
L) L ML A L -
\r

R | \;\J— }.v Q4

T

PR U SO P

p

N
A
TR

'Qij\\% ~ B R

| | |
P4 | . ._ _., _
— T 4 D) ! I 3 am :_ K RN

MR et . w i ! ! AR Pe Loy | P
A M | R P R ) -
KL T N R §i e SR i R S s T
IS i N W ) N R AP
D S D W B | g ol Ty I T AT .w Y
w RIEBEREEIEC R RN 7 [ _ww T nq{_wc__t oL el
R Y e T ;,_Q-J.-. VT T T e | |
e i T\ TN B 0') Il Y [ : R S ,
) -,F o R P nwllr\w _O \ym.iwLm ‘_l_} Wu-“l._.,.--_ R oy, , ~
. _ |
ety i e e | REERENN |
IR EEREEN ] I Il T | RN
HRERRREEE BRI e

IR EEEMEERERNPYERER RN .
DNy N NE- RN | ]

_||!J.|J. .o ! | = .\\L i oy | . _ _ _ _




i
!
i

.

v N

e

:

P
§

|
——— .__! —_— 3

|

:_é-i:: :"_L_'._.

|

2 e X

1

Y

|

i

s

e

e AU

'

Exe

T

|

-

b
~e
;

—ye

t
|

1

5

{

[N

1
1

f ™
L

i

— i\

|
'

e - e

1

\/\E~p~ -

1

1
b
t

-

N AS

.

—_

'\c./b\'_

[

'

|

!

A e

1
-
1

:‘,-—s—:—

\_ILJ

|

A
,u.,«_,._

!.____ >

el Lale

i
!

!

he> Jtvend M o

c

i

I

]
|

u—\\
N (AN

oo

|

—

Ll A

‘&,QL\¥ head

—t

}_:;\ts -~

el |

i
|

ot N

l

|

}

Do

i

|

| o R |

A2

C Ry

t

‘-‘a»\.l.rt.)\

S

|

.

lq_\' / xl_0; w| . - - x_ ‘IJI.A 1 xN\M»\ _ P S ».M, _ -
N e Emmr e wauRd s s arar auar md numis
/BFE ) Buu TR RIS AERRRS Ay RFERy ar Run: anEy
. PY I I A N T O R :
wmwmutw 1 L Y I T B
I I S . [ 1 IR P YR E I | B,
;,Li!wwj%}gjo N ‘t ) NN RPN 13
_.wflux..w I PRI A w,l.m%!wik 0 4R 1y
% RN PP M MR RS RE WL IR A B
|
|

P~ | Srmear——

‘-A_A'—-\A- ol

L e A At

[N ol Sy

~ e e R | e gl

,M_i&c: L lw e X w !.AJ _ ,
kv_ 3 q! | N * A P9 .x.r_;& ~| §l ¥ ll...Mh ‘ w
B GO T I 0 I A I N T AR
uum § mw_ & VRN EE RN : M e
B I L N N T O e B U T U A L O O O T d A e Y
REREREEEE L IEERREN | e [ |
RN T . HEN B Py B
IR RN 7 B | B
B _ e N EEE ]
B B e e —
NESFRECEEY SRS
| | « | M AN M IR “




|

e e et b e AL
= T T T o B - S T N R O R I B
3 IR m_ww__;M_Mﬂwkm.:__u__:__uw_i__::_@;

e At > e et A S g I U ] e T e M ...\,.,Num‘uw._(ll-i!_...q.l!-l; Y T oy ; o ey —
.w-.!uw }szL_ BN EEEEEN N LR RREY _.C__eff:
I T Ny RECEEEEREE ;_,..N.._..-.“_L S NS 2N
R R YN (D DR S S B R AR I T O O U = I 2 ,w_tr i
] R A I A S www.ugﬂ_vku_._ gl S RERFES N

< ) [ J LA w..\"a_ L R _.ww_ ) | [

[ ! “C" .m | i i | N _" i |

: -
L

|

|

-
g-
|

i-

St
)

|

o)

7|

i R
Aec

i

i__

j <4 ! !
(Ilht“!i'!l . _ . . ! i nm “ . ) .ﬂ_ ) . ' “ . “ l\* M _ %
R RN T2 N S N NEEDEE 2 D SRR S
TR e, e R ) AR N NE Y UEEE NP
B EErE TN T8 TA 1] BRESE NS @L SRR g T
B LI.M.I_, HL 0 m\ _ ! .ﬂ...!_%M m.@ _oﬁJ_ wm\llg__li_ﬂ“ tlf«u_ ol ww_tluﬁ.tm»b i ¢ | W N w\ll\m..
B R R YRR 20 NIRRT N RN 1A FL N
: S G Ty SR _v_\m | : L o IV h_ o 0 - i~ HKd
Y SRR o oy vy i o~ gt Rod - E{ERIEE RN Al L e N% )
S A e Y A S A I B O R R B TR VI N A R S FTTY o<
. .i-l.@ < : i B P : .Mm “ { _.L Ry m.~:'_ % _w..ml.:_zb,r! _.l.w_:lf_t.w},l!r.&_ i _ w_ . i X _ ’
NI RN /e O e N (o I I YR B WP Y
B E IR R U (] w,,.,-.._s._iﬁ!. R R PR I 2 A < |3
I i gt TSt g Ty R EEEE RN SEE e YR ﬂ
FEIAES VPN BN NN SR, R LI 0 O AR I E L Y.m!-u\,
INREREEY SRR R RN L NP :J_-w_ _.M.w BRI 4l N B kY
SSY. - AT AL P 0 N S B A P I N (I OO L A PV S NEEEEY
AN, JREAN | T SN I S yma;&me~”@L&.nLglg_&;: 4SS
d IR W o ST T T ey 3 G i Ty 2T PEE AN ..W«L!_W lw.
ST T e T T s o Ty T b gt T Ty 4l
M_l_uﬂ-ww,w EORC) R NS S DN e AP AT T _..w KNk
T A T T T T T Se T TR T T T [ el e g e T T T Ty
SR S IR RN 1&!@ Ty T T a<ITT T T/ T el e Ty T Tl T T ) - ).
M_ B R EP R YAMEN B AR I A 2 W N
R R R TR OTTIIN m oY P
e L e e s i mamx mr s ms
* : r T T i - i T y = _ .l.lsw . : ol T i.l.m.:. 1 . T v )y ey
AR G.GQ::_::;: HEEEE RN N _NW M;__,%Z, L;
¢ T P =S T o T T T ST Ty T e T — T ey T tr.v 1 A QT ) T I g
| RN ! | ! _ | N | % Py G n
O P B A T | RERRREEEE | |
HEEREREEEEEE RN HEREE _ _
et b b N HEEREEEEERRN . #
o Ll Tt 1 HEEREEREFEERRENN _
| RN fwif___«.__MWMﬂ__&_,,_"__,___
. AR HER 4R EEREEe




| K =y T < : £ _ _‘
O P T O T O T O T T A T S S
| e b e N _J_L;._,j,,_i__ T U R
T T T T e e LA LT Lo lea NN R
. I.____Ag!&__ el o~ \J\":_‘g.«',., '._4@\./.'\« J-x*' "{“'.J-...;%—L.:_Uﬁl'.'} PN ',\/L.."‘“'_._‘T“‘ .
(| N Y I S
I L Lo L KA e e R bt D A
; T T T VT T T U O O N S U O S A
1 Ul Lloly [pl o | M VLl dvw ok ine ;v\_\&.s«um_-
| X0 O A . Y
| NS NN RN d.u.(i—x; el Nt NS Aol b
| 0 O O O RN T TR O S UL U
_ w-t_t:,_g&n- Ls~ t___(‘:__‘i___j__‘\_—‘):_ \{rA e ~— :—é_ v‘ 3 E e '~#l iy
A o A IR
A ol N 2k o E_.k,‘!_—-g_’_\;?_._;__ — &% SR BAVR N
1 Bl ) R A B o
! : I :__l'—l. ' T
8 q_\ﬁs&wﬁ\(;,éﬁh Axl b L oV
] R T OO
.. Llaiilel M Puiani Job [\AlAmun o el jQ:;t«a,_,___,_-f;_‘._i___iM .
' ! | ] : I ! i ' i i : ) : i i ; : i . ; ! }
l ! L \__ N T S U TN 0 IS S SO DU S A
| T A TR e il N e (A A
'M\/\)Lkw"ﬁkl"“" | &~ l \/_lLA—wA.\_-"__\-é':“\_!’:bhl,‘)_‘_‘:-__A__ N0 e
L] RN R R T T T T T T O
i | T : — i N ‘l o i ! | } N
K qui&%fﬁsrixiig%ﬁﬁﬂkyﬁg&ﬂ¥&;s RESEN
B L A N S S 0 T A S,
| A ko* NG Sl gL «M% o th| o [/ ] iR o [ NR
R e et \ Ol i i D ol Loy
LS L N L ety
f L ¢ N = t0 R ¢ Y. Wy Oy
N ALl CA TG i AL 3 e sl T AZQ L e R o e "l“l—o—“‘;—' B

l - OLC!& = ‘\T- | = l 0 - ‘ LT P T T
| | ! NN N S N S O NSO S
! e Coni s X \lfc - e ~ (B 2y _?_L,:S"r~_‘- CaaiaNte e A -
- : - S T i m T T A o :
| ! ! BEEE 2 I ot L
; e o i Al @l eheioel | AL

i ‘,
— ! T i , ;
NNy _:{'T\- Al A | N , -
§ | L : "
W ‘ | C. T o | | - ou.-
32—:' |\ o\::} _.¥_\-3.._.'>—~r'£ e et—h~e \'_ A _;_M_’:':L_\_._‘E:P_L R
|

i,.. i
! !
T 1 : | ) 3 ;
GaA A SR W ARSI E T VS
- ™ T z T R
i i [ M : i 1 . i
i I S ! ‘ ' ! '
QLS S N B L S E SN W A< \i-._t-— ;—E-y_T"'—T‘d‘ . *| :—‘r——‘;—"- : i
{ ! | | ! b i | : ;
o i ™ I i i T '
Aol Sl Ter | ol b d N _
1 T L Ll L
H ¢ ' ! ] i o

p-

-



T Sy

AT I

!

|
I

|

AR 1

oA |

NSy

e A e oA

AL

Ay

S -

(NEY

'
i

|

H
i i
! .-
Pl

— O~

Al Wl
:’{_ N

|
i
i

)
H '

et

-

\&_s.r‘-v

1
i

N
]
cl

7 'Q—‘tﬁt‘}»— :
bl
N8

Lol
l :
: i i
R
P S A -
i .
| .

= \A-J\-'Xk“"—*%-—‘ |

'
IS SO JEES s

A

Qi A _\_i[- \

N

NS
|
8T

|

—t 2

Ol (e

>
3 —d

RUN

A A
A | cal

1 T R
AR N O

\C-’\%L‘_"', N\ C-

|

q

S=N

. '\-W-L_ A L—f‘)

S
oA 3

Slode br|

A L

¢ O

N\

~r e ,L,

A
108
y I

!"_\"2 &~ C e

e .

{—

!

I

I SNV S S R

3
L N e B

—o=Xaty

i

My

IeY

|
]0-»
I
%

8 .rq_i__ B

{

e
l".
A
L]
e ||
|
|..._I,

&

1
o« w

1N S—

|
-
i

|

s
N

Lo D - e

~| A

.\‘/

i
-

N

)
A )

= S the=

!
-
?
.
a
'}S(:t’.-c-/\-:

Xy
5 Y

2

1%

A'\

!

—_—

|

1
1
1



http:-~-~--l-n-l<..d~-Lr-~-~-l-J~...7__i.LL

[

A=

C

|
1

e

i

i
; :

Cor—n = S A

!

!

—
S

b

JERSHIGS SV NI U S VI JR

[

i
i
|
i

(

]

I
T
N

[
|
!

-~

0; )\;"}J\
A Y

"\iltt,ih--

i

i

]
|y TR 9 § - T
nu‘ i ";.,u,.d.z«\ - lo!..v ,I.w, ‘Dkllw“; T _: _
3 el i TEPA N I |
RN | gl | Ji MW gl & |4 = _
v ! | h L 0“_ YT u.wt!n,
N R e e
. t;mliim!‘ L B l,w.i e w ! b
B m? ) M oL | Ry
NE
-4 . e
” — e e f e L7 S el e —
_ — S
~ — %«i SRR A A B SO W R R e
A UL N T SN S SN N SO N D ey _ !
R I~ A el




N

oA Neldacopeskicam 17T 7T el
P I

th vitrified HAW

iner wi

Conta

— lid with center pin head

glass plenum

Canister wall

measures in mm

@220

Y

e

O umn sy P o T ¢ e W © G O WP O MDD R o b b s ¢ A 4 i & M ¢ e @ G & e 0 e

&

<
e

L et o R X L S 1 T ) o e

0s

O0LtL '8

e e e i b I G TG Y

Saparer Spgmes ¥

R ¥ A R

GEEL




A “

01-02

Container with vitrified HAW

1335

140

ca. 1100

@ 430

e e e e e e e e e e e e

lid with center pin head

glass plenum

—— Canister wall

measures in mm



Gesamtdurchmesser  ca.1 Sm

Gesamtiange

ca59m

02/1988




e ~ 3 . N

Vsttarel S e ok (O A2 14 o § P55 12574 T, L 3 TR AT HEAY A e et SO i i e 8,

ito
It formati

PoOsS

f HAW:

power o

lan sa

of HAW canisters in 300 meter

o
®
%
-
S
O
£

13

:;u‘xrl-} :
rf(,h_y
cific heat

25x10°Gy/h

en
é*.?{}(_)}
THen

hi

3
,‘A.l
T

for a HAW Re

d

® Repository in a Perm

ground
@ Stacking
eep unlined boreholes
' %Dose rate at the canister surfaéé‘




inst st&.xg.._fﬂ,_r T_ieﬂﬁ‘gémn

8  Bundesrepublik
eutschiand

o ar E I N ks

RELIMOLIT N PR e Y g, e Mewet @ N 4

P

AT A A S i L S e MMM I D

S AT St e R e e W WL (S W 2 g £k e Ay

!

{
3
i
!
3
%
H
i
!
1
g
i
A
;

§
:
I
i
{
¥
i
x
£
¥
;
H

Bt 3 2N

Lo, NIEE 4 RN S TVER SRy WA

ot AT S 54 UL AL AT TR M MRID B 0, ST TUR A IA Bo 47 s ¥y 4 o,

TR T A ST ST < AP




© Gorleben

® Morsleben
@ Asse
" .

Konrad

#

s

it

ot



ohydrgigeolaiical bore Roles
osalt’surface bore holes

M

o odesp bore Roles

toa o L1

SRR ®pialininary shaft bore -
e & hoies B3 e

The Gorlehen Salt Dome Exploratory
Inves@mtion Drilling Program




GESELLSCHAFT
FUR STRAHLEN- UND UMWELTFORSCHUNG MBH

'. MUNCHEN

Theodor-Heuss-Strake 4
3300 Braunschweig
Telefon (0531) 8012(1)
Telex-Nr. 9528645 iftla

Institut fir Tieflagerung

Wissenschattliche Abteilung



r——
A s s r S B2

(3309
O]

o




i




S
/ Go1093 (505()'01 E 5L _ om
P ks {
|
— -500m
—-1000m
legend:
— ~ g
Na 4 Aller-halite <% 1500
-— 0 = - m
Al pegmatitic anhydrite o
A SR
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Na3  Leine-halite with o8
K3Ro Ronnenberg potash seam | ‘& ?,J
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Mittlere Zusammensetzung des

i Oberen StaBfurt-Steinsalzes Stasfurt- und Leine-Steinsalzes
| der Asse (ca. 250 m Profil) von Gorieben (BGR/PTB)

in Gew. %
Halit 94.3 | 96
Anhydrit 4.9 | 3
Polyhalit 1.5
Kieserit, Carnallit (?) < 1.6 <0.5

Quarz, Magnesit, Tone
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' Gesellschatt fur Institut fur Tietlagerung
T Strahlen- ung : \

| Umweitforschung
; Minchen

CARNALLITE

K Mg C]3 » b H20

Rock pressure Water release temperature Thermal safety distance
[Bar] [°C] | [M]
1 ~ 85 ~ 60
40 139 S ~ 40

100 145
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Thermal décay curve - PWR

Calculated Data
| Cooling time Heat
. Post Output
Vitrification P
(kW)
(years) :
0 2.32
3 _ 4 1.69
§ 9 1.42
39 0.72
XX
~ 49 0.59
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o ]
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Cooling time from vitrification (years)
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Heat output per container (kW)

Thermal decay curve - PWR

Calculated Data
Cooling time Heat
Post Output
Vitrification (kW)
(years)
0 2.32
4 1.69
9 1.42
39 0.72
49 0.59

0

i I 1 ] L) r I ] 1
10 20 30 40

Cooling time from vitrification (years)
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MAW- und HTR-BE-
Versuchseinlagerung
in Bohrléchern

\  Bohriochschisber

9“,"!"5!“ MeBwarterfassung
('H, *H, *Kr) . Abstand, Temperatur, Nolgung)
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~Wegaufnehmer
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— Lagergestell

Schnitt A-B
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" (rlckhoibarer Elniagerversiich) mit 3 Abfalitlissern mit Bronn-
slementhltsen/ -strukturteilen)




