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Abandonment of Nedmag salt caverns™

Salt Cavern Abandonment workshop, 11 November 2019, Utrecht

Abel Jan Smit, Mine Manager ; | 1



i Nedmag

NEDMAG

e Located in Veendam

./ * Producer of MgCl,, Mg(OH),, MgO, DBM and CaCl,
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« MgCl, solution mining from Veendam pillow

< * Turnover € 130 mIn/year, about 150 direct
Do employees and 600 indirect
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NE!)!\A‘AG Solution mining of pure MgCl, (bischofite)
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- Selective leaching from the Zechstein Ill 1b
layer with 40-120 m thickness

m-3b | « 13 WE”S, 4 planned

« 9 caverns connected

= } semip ¢ Cavern characteristics
— lIrregularly shaped
— High solids content
— Not measurable with sonar
— Size from mass- and volume balances

« Squeeze mining
— Limits underground volumes
— Causes soil subsidence
— Efficient




Ili  Abandonment of Nedmag wells

NEDMAG

- First: each situation and every salt well is unique

- At Nedmag

— 1 well partially abandonned

— Prior to abandonment, free cavern brine will be bled off
= Squeeze mining can reduce minimum stress in halite cavern roof
= Post abandonment fracs can not be ruled out
= Free brine will be bled off in order to safeguard environment

— Abandonment planning
= A.s.a.p. in case well integrity issues require (partial) abandonment
= |n other cases: obsolete wells are useful

o to monitor cavern behaviour
o to monitor cavern cluster connectivity

— Sometimes reality will dictate how to abandon a well
= Most recent MBR § 8.5.1.4 seems to offer the flexibility to deal with this
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NEDMAG

Example existing well

4447 12,6 ppf

08-11-2017

All depths in MBCHH
Surface: + 2 m NAP

<500 m: TVD = AH

> 1000 m: TVD =AH -174 m

TR-3
(@]
1
4 1/16" 5k composite X-mas tree @
]
©
1
Intermediate spool :@]
DCB spool :©:|
shoe 24" casing 37 m J L
shoe 16" casing 385 m
7" 29 ppf

TOC =ca. 873m

10 %7 casing 55,5

3.813" X-nipple @ 1514m

Viieland CST 1073
1113,
Viieland SST
1153
Solling
1257

Lower Buntsandstein

Wireline entry quide @ 1526m

X-over 7" x 5" plus 3,813" nipple @ 1572m

TOP ZEZ 1655

Halite

1743

1798

Halite

1842

1863

Bischofite
1893

1913
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il potential abandonment acc. to 8.5 MBR 8-10-2019

NEDMAG

TR-3

Casings removed until 3 m BGL (8.5.3.2) <500 m-TVD = AH
N >1000 =AH

Topplug (8.5.2.1.b)

....................................... Plug Breda clay?

Plug Landen clay?

"""""""""""""" Plug Vlieland clay?

Plug Solling clay?

............................................ Plug in halite cavern roof

oe @ 1

Fill well with min. ca. 1,1 s.g. fluid

MBR: each sealing layer (“sluitlaag”) should be plugged

Can plugs be combined? Below which permeability can a layer be classified as seal?
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