Incluswe E

Regenega’rlngﬂ?he Rhenish Mineg I

.ﬂ' -

o

r

Manon Speulman =7 T 4532465 -

*

o
OF
qJ_

.' -.;
1'|"

Feilusive. energy tpénsiti

‘Braunkohle-Tagebau” by Jtrgen Spire, 2000



Depletion

2174



Sergii Kharchenko/NurPhoto (2022), G | O bd | I ﬂSTC] b I | I Ty 3//4



Fluschule Dankern (2023) C | I m O Te C h O ﬂ g e 4//4



>
O
L
@
C
@
D
O
O
=
Q
C
®
A




“vtraction areq A 15 74 58/ 18229 3041/ 4650 5.000 137000 54? 3.30] 2.338_ 26120 266100
14 50 100 32 40

Waste products 4 a» N A a

Infrastr it re +32 o 39 112 o 28 | 16 2350 88 i 20 : 25 el +31 380 100

Raw material L1 859 375 +38 416 545 3100 +35 423 266000
Nuclear \Waste Geothermal Residudl
oower Coal Lignite inceneration Hydropower [Solar \Wind energy neat Peat Nafural gas  IShale gas  Biomass

Based on Sijmons (2014)

Space

o//4



Arwyn Roberts (2015) Resistance /174



Carolyn Cole/lLos Angeles Times (nd) Q UO ‘ | Ty 8//4



ndscapes.

Pk -';_. . e, F -
1 :- St ] b ...I-

e



Lignite 10174



PIUSAO|S

‘\

50

|
MMT .

Future coal potential |

Coalmine R

Lignite

Coal plant

Coal terminal |



100D

Case study

36000

12/74



7 NE N+

¢4 s: 'll
AR A AK
RIS

QI
R ISHEK
Y

N

SEmEKEn
SEamEE
------

Urbban

Demalished vilage

Relocated vilage water |l Road Future mine

To be democlished viloge Ralway —  Mining areo Recultivated mine

Rhenish Lignite Mining Area

S1TTNIL

Spoil heap: | : Power plant &
Active mine <

o

Lignite refinery (il

13//4



How tfo regenerate through design the minescape or
Rhenisn Mining Area fowards an inclusive energy fransition?

14//4



LOReratioNAl JONASCAPE. - - o e e e e e e e e e e e e e e —————

Energy landscape

Inclusive
Minescape Energy \

Transition

‘ o

Conceptual framework

1o//4






Greenhouse gasses _

|
|
|
|
|
|
|
|
|
( \| ‘ |
r— Protests e - 0 |
g } Space & climate debates | g |
\ _ _ _ _ _ _ _ _ _ _ _ 0)
| ! =0 |
I | g % |
| | 25 |
| Training / Education |—— Ernployment | S35 |
| O |
| | |
| " | @ Surface o
o ) Yo ! S Water 68)”
[} | O
: Research o S| 2 s |
Knowledge S 3 B |
S g ’ . | 3 % |
| o Q.
f N - Q
! C Q|
| Tourism / leisure - = S
| History & Landscope c Industry O
| N\ J )

oo |
| N |
| | Soil & Waste |
| Old mines |
| - |
| c House holds -~
| Deforestation S 5
| = B
5 S ~
e Qo
: :

5 Waterworks =
. Monchenglaodboch ! 2

| - J Relocation of villages =
'S a
S
| < .
| g Discharge
|
| Dust as by product ‘
| \ B
| - A Groundwater
| Surrounding lond Noise as by product
________ (Natural) ]

- J

4 )

Surrouhdmg e Groundwater Warter freatment
(Agricultural)
- J

Minescape system 7174



2y = _

B

Solar energy  *

Industry Lignite power plant M Railway Biomass power plant B

Lignite mines .

Urban fabric

Hydropower A

X

Windmill

Power line ——-

Lignite vein ///

18//4

Energy system



Power plont Bl Power line [l Urban

Mine Railway Il

Elements of the energy landscape 19174



R B i RS
_ ‘\«su‘, ,, ‘“ﬁ \m \%W,%/MWV WH%MW/////MMM///,a J///////// %V////W////Wﬂ%%/ m
o A A B mt gt W " =
L AN DAY W //// i
, K ,,, ‘v,ﬁw,..//.w. L | %/m / 2 Ny & ‘A .M///' ~ ////ﬂ%f%ﬁo?

Fy AT LAl Zanuiev
4\9%,% %//////// //// N a@/%////////,/,///// /////,/Z Z
NS ,‘,%, RLANN // \ ///c / N ,, ﬁ
RS ¢

N \ N\ f
\ ..4 /

,.%%é/

\

y
O\
».’Pl

_

AN

Agriculture

- N
N a E \ N
O AN S AN PRAT <\ Vs \ B\ . OB
AN , .
N v WA o G
- g .
W~ / \. 3 i \ ,/ & , \

& T

AN
%/,, _./v%f_/ W

%@%@r MY

. 4 // =
/////,/ - -
INdustry .
Port .

&
" \

N

)

P\ « A, , ,‘, . W
E T L AR (R SRR
¥ , : |/ /(
/ > L L\ n \ N
\ i\ § \ .
X , . - . \ .
\ R\ ., Uwﬂr‘ e /k‘ |
\ , \ ) N
/ N Y Q W ,I////ﬁ,/////a 3 /. \
,, \. 3 ! /» X ,
0 »

Urban fabric .

AN R
\ ////// /,/, ,
/ ) //%%//M ﬁ oy ,. // D
N\ Wl . N T TN
ZV, RO %V., W .//////////////// //,/// NVEC J%/%//// M %W%

20174

Cutural site =+ Research centres ¥

Waoter —

Social system



//4

Resistance

Daniel Chatard (2017-2023) "No Man's Land"



; 0 - R 20 3 W 50
. ! ! ! '
! . % - . l + |
[ 4 | - | ﬁ |
| | ' . ¥ »
| ' |
| 7 | + | ; * |
~ + ' '
N l S U l ' SN
[0/ 5 2 S VA NN TGN " 7 A
= ) | \ | z
+ { AN 3 ——\i +
)_i o + [

-+

/o \

Waste water plant  + Pumping statfion Main water structure . Streams ond drains ——

. Groundwater lowering in the upper .
groundwater table

Water works Lignite mines . Rivers and canals — Groundwater lowering in all

MM VY e v

Water mil - + Hydropower plant Wetlands

Blue system 22174



T
% %ﬂéx
/)

I

N
i
fo A S

an o
W,
\m~\ 1
ARY
]
Ol

y.&ﬁé’;f
X
i %

Sy
iy ¢ WQ«Q A
3o g

=)

>

"ol
. 3E m
Fl _‘.r-r.
agr 40
gl
r_ﬁ : lch; l-c_..t-.-«
. L .f..ﬂ......,W
) L] ' u..‘-tl\ "
) .m—._-. SV D .-k -ﬁ.‘m.w/
Le! miiLb
.ot e Bipetit
' 1 A I L
,“— ! |J "- .l-- .e\
3 - i ]
Py u-..;‘. 4 (] 3.- ol - u_.mr\_-..
ooy 80 ot D AT
L HEl t i lemnty
‘:.Q\‘. b o v#:i:
i ..__..r.i.-_f . i et

X”-- iy s s.ri (] -\..! .--r \-_
¢ -a__-ovu LY —‘.‘..-..- .
c el 1 Ae iyt e lg
W0 U ATV Ty
) . | .
.ﬂ....»..z.é «a b .‘.”t 3 Ty o .a{@_' ..ﬂ..
cﬂ&%vv.‘. e l”\-r __—- V8 ) (310
’ .. 4}. ﬁ.'..i \.: .J..‘.iu m..‘_a_ar:_ﬁ,t m%ﬂ. ﬁu N
N S TPt A
ey u....m —‘.t.‘.._\.. vr\.’.w‘ -»,.a-
. L) )
) 1) -.,w T\ “.:M .:..___.‘.
Il BT

23

23174

Infrastructure



- — - A - - —_ - — s

o - e o oy

+++++++
+++++++

P .

Natfura 2000 A Lignite mines Fruit and berry plantations QQ Forests . Agriculture and nature .

Natura 2000 B Agricultural land Pastures iii Urbban green Other .

Green system 24/74



.
.
.
.
.
. .
. s .
. a4 s
e e e .
.
.
.
-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
»
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
. .
P .
- .
o+ e .
PR
P
P .
+ e o+ v e e
or e e
L .
. R
+ . L S Y .
PN Y .
P T T T T S PSP L
L T A . . .
D T T .
D R N
L T T T S S L .
P T N
L T TR S T S S S S T S o
L L .
P T N ST T + v e e *
L T T T T S S e e . .
D T Y + v e e
D T v o+ s
P T T T . s s .
D Yoo + . e .
L o e LR
L PR L .
D R e CE
D R T T T S S S o . oLttt .
P T T T S Y + . LR
R R + . e e e e
D R oo - + e e . .
D L L
s + o+ DR
.o os e + DR .
R [ + N
+ o+ e + + o .
e e e e s + D P
P T T i . s e s 4 e e s
P D .
. sy, 1 D R R S
L T S T .
= W& .

D D + . .
+ o+ + o+ o o+ 4+ + .
. . D T T .
e . e e e o e .
R CEEEE G
+ o+ o+ o+ o+ + o+ .
LR . e . . e
+ o+ + D R S .
+ e s or
+ v+ P .
. D I

.
el
RN
STt .
.
°
e e e e e e e e e e e e e e e e & & e e 4 e e e e e e 4 e e e e e 4 e e 4 e e e & e e e e e e e e 4 e e & e e e e e e e e e e e e e e e 4 e e = 4 e e e e e e e e e e e e e e e & e e e e e e e e e e e e e .

=

Soil heap (Overburden Pollution power plants . Definitive pollution . Active mine ——

. Expected pollution .- , e
Railways — P P e Expected pollution mining =2+
regenerafted areas

Pollution 05/74



Closed
mMiNes

Research

City

Plaonts and Refineries

Railways centre

Agriculture

Villoges

Lignite mines

Natural areas

1

Waterworks

Research

PUMP

cenfre
groundwater

20//4



| | 1] |V

Context Systems Landscapes Transitions

Ve






" — 4 . -
" 5 " — - F—_F

! - - z

e — | P I e Ty ST i, " T 'f-—ﬁ-"d:’.'




2024

Blues

5.877566

eng - 
Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.�


o RELA
i - — s
e e e s s
1 T kn oy
ST TS o L T s (RS
o -y Tr |,

C

Lohds'

*

{
.

i

e e A a7
e B g 2 h“-j.‘l .oy

- i ¥ 4 Pl ead 1 i S AR
s r e oy v 2 P e .4.1 X
i ] ' iy o L, o 1 e
' 3 W W ... i " g, ' ...,_+.
T R e Cgrt /b
- . 4 . 5 \ i
T o i, S = T ihie | e, oy
" - T e ) A e
_ : 2100 N o o A el el
‘... rn‘,r“... . ..

ST

e

AN L L A
_iWﬂhﬂlﬁj P et




2024

Blues

5.041644

eng - 
Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.�


]
Y :
= A ;
o £ % 3 i) # ‘
5 ' u‘... Y
y-Ak . |
o NN j ‘ |
: .Dl< 4 _—... ‘_.
e 4 HIE
e L @ .
7 -.‘.f. ‘%.. g 1 s . L4
r v AN .:. HED A1 i ' . __
Aa”a :_‘. nf‘ﬁu...“\a ] .--n_.fm, 4 . * i i ] f 3
5 m__ *w..\»..- _ruu . _.. _-
5 \.nm\. » e ] g ‘
s\m_\ _w\v__n m._. ¥ A f d Iz p—
A . i { | Jlgd) i
rdr AR |
2 fAR :
\snw.\ LS
o ‘.A‘ b+
787

.ﬂw. ”-,.‘ g .

s




- 19-'.:-‘-\--*-1--'—-_& -

CyerT—

e T

ity g » Fr -
i i e S A et ) e — -

FaA T A o

9 N
= e A e . -
w M " o) o et 28 o
o i

- ‘.‘ _h“‘
[0 “ﬁ!l r.

: v
=5 3 - -

i

7

5

.

s

-y >,



woo

‘ﬂn Recenerotech OReo of Torx
% \heimn ?.e.miny).i ooé’ \.‘:;‘\:x

ooz, Hhe CRANSO :

’_Duio\'\ \: '\\I\L Riav O A VISION OF ‘\\m R ?\OJ\‘\ Og N\CCLCRQL\} em s
f‘*“ww ‘\ ;\u& HM dosest o Hamloadh. 11 also wseck
05 RASEARTN CNDRe o tRANSTORM the

=Y .
e e o e O

|

e in oRMNCA O
OCCeggc’\ \6 \ocodo %de Ps
— \ 2
“ﬂcTﬁ‘m‘* N°“° e | .’ }'/ & J// \\\f | [
/ 1 o “**““:}Z A \omhm / ===—_cIc}}
; / ‘ | y “ombccinh iy mp s = = \ YT
0 [rom e Hambach mine Jorms an ahm \ m\nx
-\'\'W, So h\U\»\O\\f' 15 O »\ \apz\q ‘_{;R:‘gu(.\o.\ lﬂhd n fa ROJ. y:g ‘P(iz*ﬁs / AN NA AV YN
h"\ W\"m \t s ihe ‘%h Q\’U\hol\ 1S ‘m ‘b\c -‘-0& 1 \’(C \ &m 0¥ ‘\»\C. V\“G €S \ P A P ‘I
hill of fhe WoRId.. e mw‘@m\hor\ the Sioe. \n the pit the buckes 00\ ORe QXPIRANK TR0 N0gs 30y lIH1VQ S =0 A
o e st T, | i e sl Bt o Susna O TR o]
L iy Rl ‘c\\Mb th ok\\ SO Sose. is alonost impossible AL O ‘ Womoa ex?ﬁxfo. e’ WIS 11 BN
0Joove m: s. 22 loei W Sleigws ; et 2\
Nat SuRROUD B Y \ S » ~
W - ) — Eost of Hambach is an URhan bk
N ! \\\\ N \\ R uh\c\f\ wntoins Bed‘ou.ﬁc‘s anck Homzem
\\ \\\\\ \ \ \ QOM hw ma é?coe\"
T 1\ ) \ \(.o\n oa cooR)
A\ \ \ \ X \ /
\
) : W On the East side o
\ W ) T Ham o0k, O LR
) — [ o o= e
T ) \\\\ \ g %bco.d‘z ak o
E \ — = Q gu.\.uﬁe. \olke.
T ‘ B\ > : N - \
can e tovnsr — NTER A\ >
—r‘:‘;d(ﬁséc:\kd“ \|<C.:€'\W‘<.1l:\c¢ Ham‘og:d,\ N 3 - \\\\ . < Y
P el s B N—= T PN 647
ond oences A 01 m%& h S \ \ \ A\ wf A o)
Hmzo 3»\ the \ns\\o% e | s \ - L / AAA A 72
\'\CR \Aam‘}og s\ec& \(\\V\C W= \\ \ \ \ i F¢ ) T
W\O‘“ U C(L“ O(\ 5 \\\ \ i
Show ‘S \‘0 5“\( . 2\ \ i
OReo.- “.“'es‘)o;,\\ by 25 oanieS \\ \ T gb;/ : e X
Vit cone T W ¢ TR N
09\- f@l- N JAIBY ) N AN \ \
. = . \ B CORL§ € 1SAVE f Tores ' Wl /// - =~ - - W 5
ne T : -
Al dhe Qvg?’ﬁa% ?‘t\éx"‘"’“"\ == }I\a:n\oudx Jl%fées\—w).s%m site Oﬁ oo Next fo Hhe lignite mini | \\\\ T A
\ e N G‘XC()!"\P“"“c5 7 A Climats, peotests with OCBVistS Sy - Fhere ae ol mvc\ \Né =
0fean mC\MR ot RWE. x> \ occup%vt&*h‘ Sit w\:\':rzec * > . <\ W in the oRe, L
ol PN NS Rosulb ] A
-WKN‘ ame et AL w% Aéd.:“\o shad. . th oo \x \m O\Cted b‘\ VA c‘m%t \
, the ‘a{rauctuecs 0(, “\c, mine . Pt\ most all o? e in (%QOW\
uilge. has loees clemlishea.. Hhaugh

\cioq S
T“‘ \““’f " VD Neva
ou‘ée ‘Z""\°‘° o,
VTt houses Shill Remaun anck aRe
inhabitest.. Of the Rest of he village
Onlu\'\\/lp smet hes Remouh.
PGSO Now what i |¢ ’roﬁ the

) W‘ TN \"a (\ L A“ . +\\ e will eooun.
y N, || N (‘u ) LK\\‘ Ly Q,Q.QO%D Mpse
RN \\l NP ¥ 1L H P wﬂ_{_w{obe_g)\m %Z

/\ — the church.

X \/ -

33//4

Soft Landscape



<7\

o

[

4-;5#«:»«&‘{

*\l:r

,' = }‘é:) 4 %y
. h 4
|

]
w(‘:‘

1836 - 1831 1891 - 1912 1936 - 1945

Historic overview 34/74



km

AP
e

%
3¢ 7
§ -

-

1

ALY N =
N =

.,

Characteristics

Natural area |+,

Relief

30//4



| | ] AY)

Context Systems Landscapes Transitions

36//74



"""

gE P

- ot

w I s )1
L

1 N e

TR

\\ﬁ}}%‘\‘ﬁfﬁi\'}‘ﬁﬁt«*fi'\fﬁ‘fx‘m‘aiiﬁ-;;:%
T ey X

o e B
| & [ - .. | B

——_‘_“

Emscher landschaftspark - NatiSythen,

Berzdorfer See - Frank Vincentz, Tagebau Bergheim - Alexander Orth

Transitions strategies

3/174



|._- i
e
— |' ¥
& i
§ I
[ffrs ‘
' EF ik =
ER 0"
fi
= l - "1:-
.ll -I I-
r I _I"_ .'j"
1 | T
f I ]
|
;g:' | i
- | ] l:
i k.
:_:_:'. = 1 !I-.' "". ’ .E:.I_'E.. I |
i e & i - . .
o E % Pl Ly i :'.-*' b (3t | il
41 P S !
;]. ! || |
Lyt

Spatial Vision municipality of Breda — (FABRICations, nd.) E ﬂe rg y TrC] nS I T I O ﬂ OS d rl Ve r 38//4



olar Wina Aquathermall Biomass

Possible scenarios 39/74



—
— 1R/
-

S /// y
//
Al ( SR

<

Living in the in-between 10174



seexjrens'\\/e,]()icld = L WA oo m&m&
= —— 1 | P 2%
— i g‘{fhm e
eRe POSS \e- aNA

0" mine 10 |
%@V\aﬁcm, ind 7 “ |
o AN S Op ) laced\ \ousw\no\m'\\\s

./
oA .
B s BT
e \ —r -
./ \H"‘ ¢
- \\ \ : /
ST T wmmmm R
T R T \V
T L
L L e
— ,/G:?/i o / LA
/ =———
— il — —
\ \M = = —=
/
N\ NS
<
= - S \
/ NN\ B o
% — > N\ ¢ "
— C HPeea
- il &S y &
: \ \\ \ : | l‘
\ Wil ‘/ ‘ A “ ! [ —
\ il
\
| 7
- 1 N
S < \ \ 4
SI+O@'C0AL ' ] Sirc e TR 0\ S L7 \ SN
- - - Z
3 »\.l(&\ \ —— v NV
J \Wi ] \\\ T, \\\;
/((‘ L \

1 \
\ < )
{/‘W v d 4
ra 35
N ol 1
- o \\ \ L L
) =~ Z A ( | 1y / —
- g \ \\ "\‘,, \‘“ ‘\ |(L |\ \l
== - Qacl: : P2 te (A
P | . lv
| I.l\“\\\‘l-x WA f Vs \ | X
. Y ) =

. S LLCA:O . | ) | A

Wind, Water, Wor .



Caler (veds will

a %P.cwd, mines <]

akso be Reswores

Productive Sees

i‘ﬁ@m&em

S

on Site .

y
y
>
~
>
-
-
~
-
-
~
-
-
-
-
-
~
.
~
~
.
~
~
~
~

42174



%,mxs ol

.
/ )

4O > o OO e

' N\

Historic. veluols
- Site |

A Biodiverse Economy

43174



Biomass productic
- Growth of diverse plonts in pif
harvest fo generate energy
- Generate employement fiffin
market
- Large green spaces with dive
SuUppOrt ecosystems

Wetlands : ;
- Raising of groundwater level ERVE
- Creafing space for wetlands Poar
- Allowing nature fo recover P e
- Moniforing development ecosystern P -Lc
- Profected and recreational spoce P o
' Po- N
00
Retrofitting power plants
-~ Adapting power plants for biormass . L
heat and electricity generation i 8
- Alligns with alle existing infrastructure :
- Burden for local residents remains — F i o AN E e
- Emp\mv@m@rﬁr facility 16
_ 4
Windfields
eate windmills in agriculfural areas
e rental system to create income for
mers or local residents : :
e buffer zones for urban and natural E W
Aquathermal lakes o : 'Sr
- Lakes created through water Rhine -
- Closed at bottom to prevent - C'_‘
groumd\/\/cﬁer SEEDAJE D e ||:)eC|

- Extract heat in summer, store in saoll,
use in winter and reversed

Design strategies

Na
- Pre
anx
- Cre
an
- Aft
da

- M
- Mc
Sysft
- Pu

- Inc

WC
- Hic
- Rol

-De
= Iy
- EXp
on
- Dif
Cit\

-Cr - Cc
Sp i sy

-Vo i -Ac
-Nc i -Exi
P ose

-Ex i o-Im
-Fo : -Inc

ec i -Cr
-Ec i -Ac
-Cr

.........
.

- Sy
- Fox
- Im

ec

- Ne
- Us
- He
-Cc
_ |_O‘

- Use
- Cre
SpaQ
- Apf
agr

- Incr
incr
- Use
cre

Power plants as battery
- Make use of the existing insulated and
profected power plants
- Retrofit power planfs fo store batteries
- Low impact direct surroundings, high
iImpact on rare metfals minescapes

Ecological corridors
: - Use of old fransport corridors for
bic i nature

- Rel

- Lo - Extend towards natural areas
- Ov - Can be open towards recreation
Sy¢
0
00

44//4



ﬁ
“
L=
2 Y IR 3
» - ™ o, A 0P 000, , Se8e0 o000 ®
PRI WIS AT c¢
07 ¢ (‘ﬁﬂt“\xq.’ “&"c,e':gs°¢{:‘“ S AT WA

e mRenomogrTresco Rl

cecmcte e o°:." (] -~ o o 5 ~
Q‘ 1>, Q.\q ? Yoo $ . sk "k‘“"‘“‘
. - .:: u:’l(‘ 0 .M\lln“ .0.'0‘ O o\ o
:‘?on ot‘o:;"'oi s aw

- () Qe o o o
oo o P
> ST S S N
’ ps Qe
[V Y ® b ) f o
. b
G M X, "'}

T P LT LT Ll
...'....'.:.'.:.'.:::,. L P L LU T LI T 7 T IS
L1 T L T T T 77 =L L L llllllllll LI LI
l'l. LT LLLTTT LLTT LLITTTT llllllllllll'l'll'lllllll
LI T LITTTIT 7T AL T T T T 7 77 7 =1L
......... TIT LTI T 17 rr
L T T T T T i T LI 177777
”u”lul”u“ IIIT
11
1
L 1
T 1 IO
e S owm w waili] HS T T (] TOLEL LA LL LI
m“ll'::ll:lllllln|||||I'|I|‘l'llll\““
1 T
00 L1111 e
ey
o® o
° (X 7
° Qo
®
L J e o L}
* o
[ " 0 voee
o0
e a See
o0 o
\E‘; s n
3’\ ) e o g

:::::

LI T
LLT 7 77 7T T T 77
111111111111111 T 7
:::::::::::::::::: T 7
:::::::::::::::::::::::: LI T 777 h.
TR 7 77 L] LITT T 7T 7
= LLITTTY [ LI T T
NN mmama, T
LTy Ty o wuaw; T LT T
AT 11 ”"un: LITTTITTT T 7 ""ll LI T 7777 LITT 777 T 7
T T
TIILTLT e Yan; i TITrr y LITT 777 II7 777
L LITTT INNy; L IIT LITT 77
', LT Ty T = CLTTT7 LIITT7 z
TI7 T 7 7 T e T 7
LT Illlllllll
T
rest s
LR 7
eo7e
e
5
Q5
A 3K
; : } L ]
3 Q " .

(T4 e
T e~ sy
- P X Ne

R AR

Living in the in-between

45174



%

——

=)

——
—

——

=
) ‘
9
'y
0
Yy
’y
\'

—_—

V.

B
e e

=

//////::.}//:/7'
A,

>

T, e
R o e
//,%////// b
@ /////y/% ‘

7, =
@i

o

: [
18 »
4y v e

e
NN
T s

w ////////
I
K V////%//

m,

,,,,,,,

\\\\\\

46/74
. ACT

fial imp

Sele



Urban centers (O Station == Commuting areas .

Railways — Low connectivity . Urban cores 2

Commute 47174



REXTN RN\ o

Living in the in-between 48174



Y] | , M AN e Nt AL A
| =.a Iﬂl l-'._"u'l'\ ey g Lo 1 ‘.LM‘.‘.J M) lii‘ | Al
INZ e /N ’%x\m’wi!}ﬁ&«ﬁ A = N N S A N =S 72 SNz LU

| ———— ==
. — 7 — \ —
\& / N\

J

Wind, Water, Work 49/74



PN

=
7

-
- <
/ | >";’,,';:'.'

\

Ay N
UURY 4

Z o//,m.'//o//o/o////////////q; ! l ///

W g / i

\

\

£
N

/ / //%///
//

> :

4

50/74
.|.

tial impac

Spa



-3

v

]

=y

4
b ]

e

F

W \\\\\\\\\\\\\\\\\\\\\\ T DL _

: . ,

™ : i ;

/ N 7 .

( . L B , ‘.,+.
N * .ﬁ | ’
N ¥ e

) I + —~~

L +

s o\, ’
v ' ‘e

|
£ 3 m w T
+ . + ) ’ - , ) a“5+
. F | BT
£ W A
- ‘- + , 1 . 5 -
“““ AN I T
|
AM )
~ . | »
% i
. |1 L ™ \ .
- 3 \LI

- HIl

|
- I o+
I
N ” [
+ I
g H e [l T N
" + i p .
! r
S +
| .
+ \* :
7 & Wm

i

—

“““““““““ ey Ly Rl e B o /S
| | W v Do
| | | | |
| T o+ + i ‘ 3 !
| 3 § C “ a i
, ' i i " i . !
| | . | | . |
| o . | ' | N !
| | o ’ | - ) r Co
! | ‘ B + - , § |
| | | | ¢ .
i i . . 1+ ) :
I I ! ) I -+ I b , +!
| . M. . | | Lol O
| | = #* | | =
[ e B T i o A T
, o T , o !
| i r -+ fe i 7
! ' .-.\ . _ F+ o+ . T
, i + ’ + + b !
, N \w_. W « W !
| v _» _ ¥ Ly | |
| | < i # . i |
| , < ~ | |
: E E_” S ‘ M i
AT b ! A v
+ H . : ._J" ” ,
, /' + : s o N ,
3T 4 O I \\w 11 LA™ +‘._\.ﬁl‘1!% iii‘1!!\iiiwiiiiiiiiiiiiiii,,
UIA ro . W
¢ _ TN i _ i
: ; |
iy " + | i
L2 , r + i , |
f y ‘U | . L+ 7
<1 / | Se [ !
7 o+ . i - | |
- i ir 2 |
+  + , , i
) _ﬂ 2 \Ev ,m i
o i : 8 £ | q
ot | | .
I + I .
. 4 kg | i
Sy o i T T T T T T T e L Sy IR e e R~ it m
| | :
i m | A 4
- i i i !
i i = €.
O\ ! . |
L \ i § ,
i _ | S i
| \\ ] - ,
i , ’ +T+w ~ ,
- L J g ' |
i | ; + |
; : g |
g ﬁ ﬁ 3
+ < " ‘‘‘‘‘ °y N 000 ”\ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ L, ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ '
Ty i // \ | w |
A\ \ . " ﬂ |
A // . - |
- | . ! : * | f |
m (& ie ” 8 N ” ’ ”
N st ,‘ - r. i
i | | |
. | | i
i i ) “ ,
| | i
| | i
w | i
| h , ,

| |

Hydropower storage

Industrial areas .

Industrial expansion

Energy centfres

Windfields Urban cores

Railways —

ol /4

Production network



: .lt"-‘,u"'- AL TR AT
X ¥ % T
Ky

Wind, Water, Work 52174



(‘a,ﬂ"\ Nnﬂs{- :-,n\ -.—’.--\,.. BV

S . ey g R
‘49" . :h% ﬁ%’”ﬁ QQ‘ ?qﬂ’('% T $ . S R A S g S Ll X :
Mom %‘\ ::. o phom £ 2 «'Cb.. o-s\u.o\s nh . o oo’ < o " > “. .«

e 0 o

. ."”,.\:\’\{%{i? .%}?" X ( él'\l'_\ N .‘ ("‘f'.(-v\/-’\
f"*\'\\ —~ hﬁf «“‘“’ MMW |

Productive Sees 53/74



</

O y

/ e

——
—

nﬂ/mﬂ//QW/
‘§s|MWA\W

—

e
-

=

AT
A

—7. /4

Y=

o4//4

Spatial impact



.......

Phytorermediation

Grq

Rhine water
supply

undwarter level

Rhizofiltration

Lime tredf

Water activity

Restoration

ment 7
aguatic life

a

Water freat

ment

Wetlands

Phytorermediation

o0/ /4



Productive Sees 56/74



HActrArics

e
] l

9
HUNA

A Biodiverse Economy 57/74



y,

////////f,_,,// 7

,,,,,,,, e

bamame

|

S 2

. SN .:0;& o2
4 o 2 L e =
> : . AN 3
o Vs T
= T . R NG
> - D E . e _:~'-; Oa/: >
o R
N ) B 30 g %
STl e
IR o B "Joﬁf'
N N - - . - - o L.
o SRR o
Proe S -GN
T -:-'Jog/:
>
Teih .
o e a
S @
.og/‘

Spatial impact




«\ ( cwvm% <~

W

S
-
Q .
QO
O

N

S SN .o.....‘.. . : o ) - :
ao .? L mo.,._so. .o..o.s_os D»@Dﬁl& : @

o974

Soil health



A Biodiverse Economy 60174






- = T " e

~
N-———’

Living in the
in-between

-— = T

s-——_’

Wind, Water, Productive
Work Sees

INnterscalar relations

A Biodiverse
economy

021/4



i

Sive Tl

/

e
Al
Y

any

|

V

/

N\

Al'/A\I

A

\!

AAA PN
\VAVA "4

[

A

I\/V
Ve /\/vﬂ\’ -

AN

N\

yiuil

\V'4

M

N

30 40 o0 o0 /0 30 70 100 110 vears

20

V)

’/

\V 1/

\ /

\/

A
[\

|
|

/ \

JAV !

/\

\/ \

\ /\
\

~—— UOIIONPOLO

AOJIOUS

03//4

Production



-

STEUANTR

RN EANNIPN

S

O
cO

—

F

W\ <\ A
U/\\/_M\ NN

50

o4//4

Lifespan



Living in the in-between

Wind, Water, Work

Productive Sees

A Biodiverse Economy

oa
oa
oa
oo
oo

DDDBE
00000
00
0d

=l b

:

:

o o

o0 00

00 o0
Evaluation

A 2
A 2

"E
24

:

-

0o/ /4



Koln

e K

Industrial centr

ntre Neuss & D

S|

ion industrial areas

strial

u:

d

In

cility

R&D centre

al fa
gical corridor

on

5

i

entre

R&:D ci

Hydropower storage

istrial areas

du:

Expansion in

//c///////.////.
////,, WG RN

W
,// ///// NN

DENRNEIR

o

Ecolog

/,///

/f/m o \ N
//,////./////4

i

QN

Dy

.

Connection to Green A

00/ /4

IMITAtions

L



Strategizing 67174



Kez natural ar
° A .

'I\q‘ Ao

. Y -o . . ) '
I \c\v fransport route

o 4 7 v

® @ o W 10:0s0s 0
A N i i

Biomass energy gener

+ + gu

Key natural area |

T r

Ecological corridors -+ - Windfields Biomass production Z Existing water bodies Existing natural areas Solar fields and Industrial areas Diversfi Sg: gggzg o
U
o N . - . o Phytoremediafion New water bodies . Wetlands . Solar energy in urban areas Industrial cities

STFOTegy )



Aquathermal lake

Hydropower storage
Combine biomass and wind

lar fields along roads

Transformed agriculture
Solar roofs in urban and industrial areas

.

Tourism
Y
roo

Wetlands

Water recreation

New transport route

/8

toremediation

:

Structures 59/74



How tfo regenerate through design the minescape or
Rhenisn Mining Area fowards an inclusive energy fransition?

Conclusion 70/74



Extraction areq

Waste products

\Nnfrastructure

Raw material

Lignite

Energy density

/1174



Social

Minescape

'

Green

Systemic inferaction

Blue

/2174



——
~ ’,—
LN -

\\ e

LN ’¢
s ’,
S ’
S ’
S ’
N 4
\N 7
A
V4 \
V4 \
V4 \
V4 \
4 \
4 \
1 \
1 \
\Y
]
1 \
\
! \
\

' \

' \

! 1

\‘ .
1
\‘ .
N 1
\ ]
\ I
\ |
\ I
\\ !
\ I
N I
1 I
Y 1
1 ]
1 1
[] ]
Y] 7
Y '
V4 4
-
—’—— Y4
- 4
V4
V4
V4
V4
V4
V4
V4
V4
V4
V4
V4
V4
V4

V4

V4
V4
V4
V4

----

\ -‘~_~
\ ~~~
\ ~~~
\\ ~~~
~ ™~
~ ~

~
~

“Minescape vs footprint -

N
N
\
\
\
\
\
\
\
~~~~ \
NN\ \
\\ |\
~ \
~ \
N
N \
S \
s \
\
\ \
\ \
\ 1
\ \
1 \
\
||
1
1
1
1
\
\
\
\
\
\
\
\
\
\
\
\
\
N
N
~
~
~
~
~

S

Em e = ™



Hismmaka LLiT
'ﬂl'ﬂ!ll'ﬂ !EHH'-. ﬂl‘lﬂ
-I!II "IE.IIHHHHE P e
.’.E,. .’
LR H!'I'IIHHH- '

| P
Gesgesel l-l:l::.::.::.mmlm:'=|===='===r.= :l:mmmm

LT ll::m:mmr * X

B |

= by o (L Tt sty il
:@r | gease
LT ===:==u| ul‘ﬁiﬁ Be ] '

"Hll-l'l"
e

=
=
=
—_
=
=




“Braunkohle-Tagebau” by Jurgen Spira, 2000




INn transition 7674



© © 0 0 0 0 0000000000 000000000000 000000000000 0000000000000 00000000000 000000000000 0000000000000 0000000000000 00

© © © 0 0000 0000000000000 00000 0000000000000 0000000000 0000000000000 000000000000 0000000000000 0000000000000 00

© © © 0 0 0 00000 00000000000 0000000000000 00000000000 0000000000000 0000000000 000000000000 0000000000000 000000

© © ¢ 0 0 0 0 00 000000000000 000000000000 00000000000 00000000 000000000000 000000000 0000000000000 0000000000000 00000

© © 0 0 0 0 0000000000 000000000000 000000000000 0000000000000 00000000000 000000000000 0000000000000 0000000000000 00

© © © 0 0000 0000000000000 00000 0000000000000 0000000000 0000000000000 000000000000 0000000000000 0000000000000 00

© © © 0 0 0 00000 00000000000 0000000000000 00000000000 0000000000000 0000000000 000000000000 0000000000000 000000

Urban development

© © ¢ 0 0 0 0 00 000000000000 000000000000 00000000000 00000000 000000000000 000000000 0000000000000 0000000000000 00000

© © 0 0 0 0 0000000000 000000000000 000000000000 0000000000000 00000000000 000000000000 0000000000000 0000000000000 00

© © © 0 0000 0000000000000 00000 0000000000000 0000000000 0000000000000 000000000000 0000000000000 0000000000000 00

© © © 0 0 0 00000 00000000000 0000000000000 00000000000 0000000000000 0000000000 000000000000 0000000000000 000000

© © ¢ 0 0 0 0 00 000000000000 000000000000 00000000000 00000000 000000000000 000000000 0000000000000 0000000000000 00000

/7174



PR S SIS N\
e

R
AN
>
~N
S,

‘c " - - -
i WAL

" Mse extensive f. eld

| 0? mine 0 ‘

%e,vwraah, INC
N

\\
s~ {i

‘\‘JJ\“H w‘““‘\“\f‘”\;““\\’\‘ w‘““m NN
e SRR STRRMEHR vy
| L Vo \\7——””;77 o \\3\

ON
\ //‘ 16
g -

VN\ \“q ‘\,\
\q "
\V /
Ry -
i =~ .

| \

— \ \ ! TSN (][ ]] :‘ \ ‘

—— oI S A ST A
| \ H‘H“ \ \ H““H\\‘\‘\\\\MM‘\\‘H |<| , | & 3




Biomass and phytoremediation 79174



Groundwater level 80/74



Mines and solar energy 81174



Landscapes and storage 80174






: i
) b 4 .{;
~ E
- i i
T —"
W
—r— — g -

e

— ————————— o ——

?‘ . - )’5‘4 - - 2 ‘.‘ r _f' G N T T, ey R M @ T e (R T BTG R TR | S ] e R | LT~ S ﬂ‘ . . » .ﬁ i | ! T, i - A

e e e e o= oW

TF e o pxH N L1

RS T T AR TTROT pgg e e DUNEN W B

Production



////////// N\onchengodboc

Um den GarzwelleL.Ses

W Juchen

Tagebau Garzweiler
Erkelenz

Kraftwerk Frimmersdorf
> S

\ ?,, Rhein
\ —
Rur \ " Rommerskirchen 4 =
s - | ': 7
l/ ' y
/AM
Titz
Linnich BZ
Z

7 o

7
Um dentambacher See

Koln

______
~
~
~

“
% S
~
~ ~
c% ‘ N

-
-’
”
”
”
%7
~

~~~~~
P Y
’

Um den Indesee

n -~
’Q
.
" Y
“ ~ \
'
Sindp
23 s
- “‘ A\ y “
' d - .
Aldenhgven A Hauptwerkstatt Gerfrath :
‘ ¢ “
- \ . ‘b
.
= ,"¢ 3
,»"' q

/

-—
- ~
~

-~
~~~
-~
-~
~
-~

o

~
~~~
~
~

Norvenich

—— Band der Erftstadie Sud

\ ﬁ/ \\ .

RWE plans

3o//4



Spatial demand 86174



4+ >

cal solar parks

S

P
solar park

+ +
+
+ o+

o+ o+ o+

+ 0+

+ +

+ o+

Agriculfure . Focus areas urbon solar energy [Jj YPon & Industrial areo Wildflowers Batteries
| generating energy

Trainroutes — Main commute areas Urban expansion = Recreational areas

Solar fields

Regional strategy 87174



-y —t- R . Y P L LA\ -— - — e m e e s — e =

Hydropower storage

Industrial centre Kéin

Ecological corridors Hydropower storage Wind turbines

Transport roufes industries — Agriculture R&D & accessible area Industrial areas

Regional strategy 8874



end visitors from Neuss )

: N
Green tourism belt
s,

P

Aquathermal lake

| Aqu‘%{b‘rl loke
.-.

3

0
v
o

Rivers Lakes . Daily and weekend visitors

Natural and recreational areas

Trainroutes —  Ecological corridors Towns for tourism

Regional strategy 89/74



AN

agricultural pafches

| SN ) 5 C C
N _ /, N R c 2%
7z NI \\ W R S
N _ // 3 o = = C
%) 2//// . A\ // ..-.m _ o ’ = d O
NG YA\ S 3 L5
SN N 2 E
| , 7 //, SN : S &0
/%// NS 258

na NN L ‘ 0 =
NN =5y
D /W//%/ : \ m.. ; Dmmu m
2

, \
\
\] .,//—./ \ Jr AN
y X N\
%}
~ { '

W

»
X\ . oo'o"oo \

Natural areas i
New forests #4

v

\
\

\ e
/_

Key complexes .

Biomass production replacing
existing agriculture

. /

DN

as

Industrial rails =——

N

/‘ \
\

A\ /////// \

//./% ot ..// 7 //,/ %/////WW, % //
\ ,, _/,/,. £ / .n.... N /// /é///ﬂ/ﬁ// /

Urlbban areas for densification

NN
\ o N N ,y,, /,/,/, / : Y\ / /7 ,,
. ,,;,/N////,/,// % | %///// /// //////////////////// R\ . /M//Z/// 3

)
W\

90174

Regional strategy



Future role mines 974



Practical implementation 92174



Practical implementation 93174



Landscapes

Energy
(Siimons, 2014)
(Stremke et al, 2022)
(Ghosn, 20I10)

Sk (Tuvikene et al, 2022) oo

; Systems ;
it (Ospina, 20I9) - ‘ -
: (Sanders, 2008) |

Transitions

Minescape
(Ey & Sherval, 2015)
(Menaez et al, 202])

- (Kernp, 2010) o
| (Coenen et al, 2012) :

e T Tl T T R e

Inclusivity
(Hernandez-Santin et al, 2022)

Theorethical framework

94174



What is an inclusive
energy transition?

How can minescapes
be regenerated?

How to create an
inclusive energy
transition from
a societal and
environmental
perspective?

Problematisation
& Framing

Cause anad
oroplems Policy
framework

Global ano
Curopean

Problems of the
MiNescape
Reasons for the
fransition

Theorethical
Framework

Systems

What is the energy system
(in Germany)”?
In what system will the
energy fransifion fake
place?

Landscapes

What are the qualities
of the landscape Ttor an
energy fransition”
What do energyscapes
ook like and how are they
experienced?

Transitions

What are the systems or
fhe minescape”
What are the possibilities
and problems the systems
have for the transition”?

What is the energy and
spafial demand?
How can the energy
fransition be shapeao
iNclusively?

What types of energy
oroduction can be
implemented?

What defines the
minescape of Rhineland
mining district?
How is the minescape
experienced”?

What are the socio-
economic systems of the
Rhineland mining district?

What are the green
and blue systems of the

Rhinland mMining dlistrict?

What are examples
of the regeneration of
minescapes”

What are the socio-
economic aspects of the
landscape”?

What is the historical
franstion of the
landscape”?

Research frame

How can the minescape
pe transtormed intfo an
iNclusive energyscape”?
How will the green, blue,
energy and social systems
oe franstormed through
these interventions?

Conclusion &
Reflection




. Lignite mines O Solar energy O Wind energy Geothermal energy
Urlban faboric Hydro power O Biomass

Spatial demand 06174



L andscape potentials 97174



Nafural landscape

[s?

ooz

4 -1" b —...'\—"— B
= ,*p—l -

a. 'ﬂ- - g ot

LT II- : - -_ﬂ-r:l

TN SR

T A

. —
] —_—
Ly Ty & S oy 0 e—
aly I\ \:'-’].r:-w s =
I P ) e —
| B it T
b e S
g — =
I s - = T
I L . T — — [
e =
I s i
-
I T e My, el 1
I - i— i f——
—_—
| S
N
i - T
I e ToLE — o, 5 - T
[ — e e
I L .
I S Rl By - = e a0 -
e s e
I e
-
| = — . o f‘ff
I -~ - s __,..#"":
- = o
i - ‘___,.1-"' il g
| 5 s
e
I -
I - _,--‘r.-
e
i i
I o 5
- —— = _ r
I %]
I i "
I - i
-
I
I
I & s T -\_\‘-_-_\
b e e et am mm mm omm e mm mm e U i i m m— — e —— i o o ] OO . L LT

Energy landscapes

98174



Power plont [l Power line |l Urban

Mine Railway Il

Elements of the Energy Landscape 99174



Production Transport & storoge

Use

Agquathermal

BiOMASS : ‘

Geothermdal

Hydropower X

Solar

Waste incenaration ‘ ‘

Wina

Projection

Power plant [

Mine

Power line |l
Raiway Il

Urbban

100//4



LI L B
> *“*“i = &
F . E R A
N\ -
QV&'%;%;
Yo% #

MEAT L T g P T R 4
% : - 12 *.-y! "i ﬁ‘/;* ~ ?:‘ht
c z\*}@‘ ‘ ’
gi_ b _ b ,.’ N4 " “ ﬁ*& il rﬂ “¥
:FL ’e » 4 :') }’ N 3‘;5/‘ W Y
; %%a;a RSP \ '*
B0 ot oyl
e L% %, ’
:“ | r v s ’ﬁ\
N ) a‘%’(‘%‘: "; y
W ': ‘ff'd‘} P
O -ty WENEWR 0 ke AR
é 4

A
=48 | 4 , <
’ 7
,,,,,,, vty Y Th g
< | B & L
7 (ZQ | : N '&E ‘§: ¥ . }
| .l e ~
‘ | Mt .i Y 145' L 3
‘ g e “‘1 | 4
- *"r‘*’f YR~ .n‘"&;f -
{ » Tl » - [ 9 : - ©
| y £ A 5 o r A ,."Xi‘\f” { 5
, W 0T TN s Ty 4
r I <R o r A *
R Gt Lo e ot R Yo e L R . e
| JENNREE ¢ < | 3 A v A
; ‘. v A& e - X
ARy S N
Mp { Q;‘K i “ - 7 - W » ‘:lf_:r N
e T et v TH | : .
ﬂw Ol L T > T o ; “Q ~
A S '
- - N : “3h M \** >, i ?r e - . :
)ﬁ N uf{ \ \ﬁ' 3/«"& £ l 1 R
> » L Fx N X Wy = . e
Mineral extraction sites Urban area .

Commute district - Urban core

Commute 101/74



Possibilities 02/74



Aquathermal production 103174



Diffuse & Superficial Concentrate & Deep Concentrate &
Superficial

Diffuse & Degp

Heavy metals

Phytodegradation Phytostabilisation

Rhizodegradation

onN

Phytoextract

Organic
composts

Natural remediation

Natural remediation

Phytovolatilisation

polycyclic

aromatic
hydrocarbons

Phytostabilisation

Natural remediation

Natural remediation

104//4

Phytoremediation

(Tamiazzo, 2015)



o

=

S

.

'0
.

.

.

.

.

.

.
.

i
.
.
.
.
.
.
.
.
.
.
.

W,
*

TS

$
\\?‘:

Pollution 05/74



Symbiotic relation solar, shade and urban 106/74



-f\' . "-r‘ ‘3/\/‘ =g
?1’ ++;‘«‘" ‘k . %"

4 ;’&
amn=y W e SEAR. o
gy ‘;-g 3@3,‘“-‘ A By o1 e
o e TR S Y A L
ol e oy L N 27
"W e ..,i‘*‘%us S
> AR S A
Ly s iy ay
e
. ~ o
"“"—Y s 3?%‘ h’ "..l
"/.s > 4":'|'¢/“ 4 I s

: . 6T g )
G AN Fm i
855 .

->
RS
VR

v alps < N

X : L "
“' '-. ‘\\(\ \(\o%

» =

¢ ¥ p: .

N< R G e
-

N -
» ¢ W te :. P S o’
O Vé‘ﬁ y 4}} Ve Y Ol ik
C gae y “." . ) L b
+j-| h “-‘;‘«o‘ |_ ’f“ :
i #‘ y & PSS gL

Symbiotic relation wind, height and agriculture 107174



Deforestation Excavation

Production

Based on: Sim, Y. S, RuFenacht, D, & Chaudhry, S (2022)
from hitps//fopalovic archethz ch/Courses/Student-Projects/HS22-Brown-Codl

Transport

Sftorage Transport Power generation Transport Use
: m
P
;%
T i Ry 1 | N | NN O
Rt gunohimg 11N
Transport Production Transport Use

Lignite

108/ /4



M . L )
IR T L R T T . e ey e e

1) \
PR

1)

,":" BT L%
N a(‘b“},h atm
° ‘t\"‘l( N W
N A

W le

AN ')
DR T Vals

qul N

| \«\“«le‘ﬁ SR

Abandoned scape 109174



.....'

W

\&\H 2

110//74

Historic scape



...........

..........

..........
........

T

N,
i

\\/)\/(\/\—?/

Energy scape 1174



W

LRV

112//4

Inclusive scape



Sw ff | | | | | >

| |
500 ° Ly 1000 ! 1.500 ! 2000 ! 2.500 ! 3000 23500 ! 4000  km!

Nuclear Ol . Gas .
Hydro . Wind . Codl

Energy landscapes of Europe 13/74



Production in million tonnes

5 12 16 20 24 28 32 36 40 44
100 T 13 -
200 -
Inden Garzweiler
19 million tonnes 35 million tonnes
230 m deep 210 m degp
300 17 W2 48 km?
400
Hambach
40 million tonnes
o e
85 km?

Depth in meters

Scale mines

I14//4



Scale minescape 15/74



E S
E S
E S
E S

|
R
<
P
L
S

100 200 300 AQQ 5907 310 9\600 76—~ 80 © 900  1000km

= -
p
. O ioxonffIAmTS\T
T -
’ n* *
‘ North erefwés‘fhoho’ R
I;h\ne\omgj%i;;%é ‘ )
Urbon B Traoffic 8 Hard Codl Hydropower Wind Purnped storoge Il
Industrial Lignite Notural Gas Photovoltaic Biomass Nuclear |

Energy distribution 6174



Start mining lignite by
Karl von Goldstein

Discovery lignite near

Inden

Discovery lignite as

fuel
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Phasing

Lgnteminng__ J B B B B B
iN\QimTleancle of green space | | | |
 Retraining program mining sector i i i i Replacerment panels: i i i i i i i i i
| Production solar energy Production solar energy
Refrofitting vacant power plonts |1 o o o I I
I I I I : Retrofitting vacant power plants I I I I I I I I I I I I I I I I I I I
Cleanngsol . I S S S
Placerment solar panels buildings | : : : : Replacement solar panels pbuildings :
Subsidies solar panels : | | | : : : | | | l l l l | | | I I I I I
 Create policies and guides | : Connnection buildings to grid and batteries i i i i i i i i i i i i
: : : : Expansion of electricity grio : : : : : : : : : : : : : : : : : : : :
o (Removalofralwoys 1 I o o o
i i i i i i i I[Creaﬂon of Iec:oIogical cc?rridor | | | | | i i i i i i i i i i i i
Sgnoge ) | 1 o 0 i (Ggage) 00 I o o
[Imprqving and creating bike lanes and pathways | | | \ i i i i i i i i i i i i i i i i
o 11 (Expondrgviloges S oo I
o o ¢ (mprovngpublespoces oo o o
[ Adding direct bikelanes to cities : : : : : : : : | | | | | | | |
i : : : : : : :( Transforming railways for public transport 1 i i i i i i i i
; I I [Addirjg direct busroufes fo main economic centers ) | I | I | I | I [Updqﬂng busroutes ) |
PuMping of groundwater
I I I I tChcmge ownership system | I I I I Expand and maintain system I I I I
i i i i | baseljme measurement ]I ’ Measure impact ] i :Meagure mpoct ] i _Measure impact J i _Measure impact J i :Measure mpoct ] i
Create policies and guides | I I I (Reseqrch effect and improve nationwide strategies \ I I I I I I I I I I I I
: : : | Create biodiverse edges 1( Maintenance by farmers ond municipality
: : : : rr\i\,mr;hﬁ\, /N/Nllr'ir\l 4 |V'I/'\ ~rA~A I~ AN | | | LA~ ;Y\mir\-}-/';ir\ Ay //\Irr\/\ V\V‘/I\f\h i~HAn HarAan AR IAAAl Al At AnA AAlATAe
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(Lignite mining I o o o
| | | I Tempordl battery installations in power plants l | l
- 1 1 1 1 1 1 1 1 ! 1 1 1 1 | | | | | | | | | | | | | | | | |
3 (Design and research battery | Creation of waterbasins and power installations | | | | | | | | | | | | | | | |
l l l l | l l l l ‘ l l l l Filling installation with water from Rhine | Start battery usage
| | | | | | | | | | | | ! ! ! ! | | | | | | | | | | | |
~Creation windfields | | | | | | | | | Replacement
8 | Loan system farmers
i i i i Research new windfielo possibiliﬂeg : i i i i i i i i i i i i i i i i i i
I I | | ' Cleaning of power olant areas. 1 Spaces for energy history of area and energy fransition exhibition
| | | | | [Creaﬂon of green SpOC@S ] | | | | | | | | | [ReTroﬁTTing for starter companies
i i i i i i i i i i I[Qrgomising of (outdoor) activities
| | | | | | | | | | | I ' ' ' L I
| | | | | | | | | | | | _Connection to R&D center |
I I I I I I I I I I I I I I I I [ Affroct Compamies]‘( Expand industrial areas af power plants
Creafe policies ono quides Monitor environmental impact | | | |
Openmq Up of R&D cemTer ) I I I I I I I I I I I I I I I I I I I I I I I I
l tEprngon R&D center | ) I I I I l l l l l l l l l l l l l l
I I . I Specialisation: energy. water, ecology ) I I I I I I | Attract and integrate with starter R&D cormpanies
| | | | | | | | | | | | | | | | | | | | | | | | | | |
_Purnping of groundwater | | | | | |
| | | | Change ownership system | | : | Expand and mainfain system | | : |
I I I I baseline measurement N\easure |mecT ] I ' Measure impact ) I Measure impact | I _Measure impact ) I N\easure mpgd ) I
Create policies and guides | | | | (Reseqrch offect and mprove nafionwide strategies | | | | | | | | | | | |
| I I [CreQTe biodiverse edges | ][N\QmTenane by farmers and municipality
| | | | Dwersncy agriculture producﬂon | | | | | Help mainfain diverse producﬂom Throuqh |OCO| mQrkeTS Qﬂd polmes
I I [ Research typologies ) I 'Rernove railtracks | Plant variety of species I I I I I I I I I I I I

2025 2030 2035 2040 2045 2050 2055 2060
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15

23

25

2025

‘Determine possible

[ Densifying from city centers

(bgnteminng______} &+ &+ . B o R B o
Test soil poliution | Determine | | 'Biomass production | | | |
I | planting Adopt mine | | | | | | | | | | | | I I I I I I I l l
: : _patfferns ) infrastructure | | | | | | | | | | | | I I I I I I I l l
Determine retfrofitfing process | ReTroﬂTng for biomass heat Energy production from biormass
I I I | generation I I I I I I I I I I I I I I I I I I I I
 Determine Process and DhOS'ﬁQ | | | | | | | | l l l l l l l | | | | |
| Start creating heat grid by neighbourhood l l l l l l l l I I I I
| | | l Refrofitfing for | | | | | | | | | | | | | | | | | | | | |
: : : : blomOSS USOgIe | | | | | | | | | | | |
| | | | fransport . | | | | : Ch@ﬁge tO elecmcal sysTem | | | | | | | |
| Collect urban biowaste in existing biomass power plonts | Change collection urban waste fo NEew povver p|ODTS
i | | | | | : : Start collecting nafural waste for new power plants | | | | | | | | | | | | |
| [Educcﬁe on b|omass usage (School Tﬂps cIeQr TromsporT vehicles) J( Moftivate farmers for biomass produciton (subisidies, policies) 1 I I I I
| Collect agricultural biowaste in e><|ST|ng biomass power plonts - Chonge collection agricultural waste fo new power plonts
' ' ' | ' | ' ' ' ' |

Densncqu from C|Ty cemTers

. . . . Fvaluate population ]

_densificaifon areas | | | [Implememﬂng qreen uern spaces _growth and needs | | | [Imp\ememﬂng qreem urban SpQC@S
(Openngupof ReDcenter  J | &+ 1 o o o o

| [ Expansion R&D center | ) I I I I I I I I I I I I I I l l l l

i i i i :SpeC!OHSOTIQﬁI energy, water, ecologyl J i i i i i i [ATTrch and infegrate vviTh starter R&D companies
iPumpimq of groundwater | | | | | | | |

| | | | :Chamge ownership system | | | | :Expand aond Mainfain system | | | |

| | | |  baseline measurement ]I  Measure impact | | ( Measure impact | |  Measure impact | | ' Measure impact :  Measure impact | I
| Test current green spaces for polution ] Phytoremediation where necessary ) I I I I I

| | | | Creation new green spoces edge mine | Phytoremediation | ] |

: (Bﬂdqmq qaps beTvveen green spaces ]‘( Diversifying green spaces based on historic and necessary ecosystems : : I I

. | . . . . ! . . . . ! . . .

Test dll power plants, mines de recultivated areas for polluﬂom][ PhyToremedmﬂon mMiNes )

| | [PhyToremedmﬂon reculivated areas | | | | | | | | | | | |

l | ' ' ' ' ' ' ' ' ' ' ' ' ' l I I I I Phytoremediation power plants, where possible

2030
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