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Panel discussion: Rehabilitation of tailings and sludge storages 

Débat de spécialistes: Remise en état des dépôts de stériles miniers et de boues

W .W o lsk i -  D epartment o f Geotechnics, W arsaw Agricultural University, Poland

A BST R A C T : G eneral co nsid eratio n co ncerning  aband o nm ent and  rehab ilitatio n o f  tailing s and  slud g es sto rag es are  d iscu ssed . The 

attentio n is p aid  to  their g eo tech n ical and  rev eg atio n asp ects. A s an exam p le, e f fec ts o f  the rev eg atatio n m easures o f  G ilo w  tailing s 

sto rag e in Po land  are p resented .

R ESU M E: L es rem arques g énérales co ncernant la fin d e la p ério d e d ’ exp lo itatio n et la réhab ilitatio n d es retenues d es stériles o nt étées 

p résentées. O n a p articu lièrem ent m is l ’ ac cen t sur l ’ asp ect g éo techniq u e et v ég étal. L a retenu e d e G ilo w  en Po lo g n e est p résentée 

co m m e exem p le  d e l ’ e f fe t d e réhab ilitatio n .

1 IN T R O D U C T IO N

Sto rag es bo th o f  d red g ing  slud g es as w ell as o f  tailing s w ill 

rem ain in ex isten ce  lo ng  after their c lo su re fo llo w ing  

co m p letio n  o f  the cap ac ity . It is im p o rtant to  und erline that 

sto rag es rem ain after ceasing  o p eratio n o f  asso ciated  m ines o r 

p lants.

It is therefo re  o f  u tm o st im p o rtance to  assure the lo ng  term  

safety  p erfo rm an ce bo th o f  the sto red  sed im ents as w ell as 

co ntainm ent em bankm ents w ith all anc illary  structures.

T h e  d esig n o f  tailing s and  d red g ing  d isp o sals, besid es the 

g eneral sch em e fo r p lacem ent o f  slurry  and  technical asp ects o f  

the sto rag e sho uld  co ntain the sched u le fo r its aband o nm ent, 

g ro und  co nto u r after rec lam atio n and  p ro p o sal fo r rev eg etatio n.

2  O BJEC T IV ES

Rehab ilitatio n  m easu res resu lt fro m  their o b jectiv es.

A cco rd in g  to  IC O L D  Bu lletin 106, A  G uid e to  Tailin g s 

D am s and  Im p o u nd m ents (1996)  the p rincip al o b jectiv es fo r 

tailing s sto rag es rehab ilitatio n , are as fo llo w s:

-  stab iliz atio n o f  the im p o und m ent (this w ill inv o lv e 

co nsid eratio n o f  lo ng  term  stab ility , seism o lo g y , ero sio n 

p ro tectio n , d rainag e sy stem s)

-  hy d ro lo g y  (lo ng  term  assessm ent o f  catchm ent ru no ff and  

d iv ersio n arrang em ents, includ ing  risk o f  o v erto p p ing  and  

b reaching )

-  co ntam inatio n (inclu d ing  leachate co ntro l o r co ntainm ent, 

su rface  and  seep ag e w ater q u ality , em issio n co ntro l and  d ust 

hazard )

-  v isu al im p act (g ro und  co nto u ring , p lanting  and  so iling , and  

g eneral land scap e m easures)

-  afteru se  co nsid eratio ns (includ ing  resto ratio n fo r leisu re, 

ag ricu ltu ral o r co m m erc ial enterp rise)

-  safety  (p u b lic  accessib ility  and  inherent d ang ers, lo ng  term  

su rv eillan ce  and  m o nito ring )

T h e  im p o rtance o f  the ab o v e o b jectiv es can sig nificantly  

d if fe r fo r p articu lar sto rag es, b ecau se they  d epend  stro ng ly  on 

to p o g rap hical, g eo lo g ical/ g eo technical and  c lim atic  co nd itio ns. 

Bu t the m o st im p o rtant facto r influ encing  the intensity  o f  

rehab ilitatio n  m easures is the sto rag e lo caliz atio n w ith the 

re feren ce  to  the env iro nm ental im p act. If  sto rag e is lo cated  in 

d ensely  p o p ulated  area, the rehabilitatio n m easures to  achiev e 

the m entio ned  o b jec tiv es m ust b e inco m p arably  w id er to  tho se 

fo r sto rag e lo cated  in barren , m o untains o r d esert.

In each  case  the rehab ilitatio n m easures fo r tailing s and 

slud g e sto rag es are  stro ng ly  d ep end ent on g eo technical 

p ro p erties o f  m aterials sto red , co ntainm ent em bankm ents and  

their fo und atio ns.

3 G EO T EC H N IC A L  A SP EC T S

D ep end ing  o n the p ercentag e o f  f ines, slud g es and  tailing s 

d ep o sited  in sto rag es m ay  exh ib it p o o r co nso lid atio n p ro p erties. 

Th is resu lts in a v ery  lo w  bearing  cap acity  o f  sed im ents, w hich 

m ay  lim it the area o f  rehab ilitatio n w o rks o n the su rface o f  the 

sto rag e.

It is therefo re  o f  g reat im p o rtance to  take into  co nsid eratio n 

in the d esig n p ro cess, the sed im entatio n and  co nso lid atio n 

b ehav io u r o f  the m aterial d ep o sited  in the sto rag e. 

C o nseq u ently , this w ill allo w  to  p lan the future rehabilitatio n 

m easures. In c ase  o f  necessity , an im p ro v em ent o f  so il 

p ro p erties m ay  b e  im p lem ented . In last d ecad es the kno w led g e 

o f  the b ehav io u r o f  f ine g rained  m aterial increased  and  sev eral 

m etho d s o f  m o d eling  o f  the sed im ents co nso lid atio n w ere 

d ev elo p ed  (C arrier and  Bro m w ell, 1984) .

W hen d isp o sal o f  tailing s o r d red g ing  slud ges is ceased , the 

g eneral stab ility  o f  a sto rag e beg ins to  im p ro v e, m ainly  d ue to  

natural lo w ering  o f  the p hreatic  su rface in sed im ents and  in 

im p o und ing  d am s. T h ere fo re  it can b e  co nsid ered  that safety  

fac to r fo r lo ng  term  stab ility  o f  the sto rag e in co m p ariso n to  the 

fac to r d uring  o p eratio n , is hig her.

H o w ev er, it is im p o rtant to  no te that in case  o f  lo catio n o f  

tailing s o r slu d g e sto rag e in d ensely  p o pulated  area, the lo ng  

term  stab ility  has to  b e  carefu lly  analy zed . D esp ite the 

m entio ned  trend  o f  increasing  safety  facto r in lo ng  term  stability  

after c lo su re , the d esig ner has to  co nsid er p ro bab ility  o f  

co in c id en ce  o f  extrem ely  unfav o urable co nd itio ns, e .g .: 

sig n ificant p o re p ressu re increase caused  by  rise  o f  p hreatic 

su rface  in sed im ents d ue to  catastro p hic  p recip itatio n (flo o d ) and  

se ism ic  o r p araseism ic  (caused  by  m ine o p eratio n ) sho ck, etc .

4 R EV EG ET A T IO N  O F G IL 6 W  T A IL IN G S ST O R A G E

W ithin tw o  o f  the ab o v e m entio ned  p rincip al o b jectiv es o f  

rehab ilitatio n  o f  tailing s sto rag es, nam ely : v isual im p act and  

after use co nsid eratio ns, the p ro blem  o f  v eg etativ e co v ering  

sho uld  b e  co nsid ered  as an im p o rtant o ne. Th is is no t o nly  to  

so ften the fo rm  and  ad ju st to  the surro und ing  land scap e but also  

to  p ro tect ag ainst d usting . So m e p arts o f  the sto rag e su rface 

m ig ht also  b e  used  fo r p lanting  cereal cro p s o r fo r g raz ing .

T h ere  are  three p o ssib ilities o f  rev eg etatio n o n the su rface o f  

the tailing s sto rag es:

-  natural su ccessio n ,

-  co v ering  w ith fertile  so ils, transp o rted  fro m  o utsid e o f  the

sto rag e,

-  m ineral fertiliz ing  and  so w ing .

A s an exam p le  o f  the e f fe c ts o f  the m entio ned  m etho d s, 

rev eg etatio n m easures in G ild w  tailing s sto rag e w ill be
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F ig .l  G eneral lay o u t o f  aband o ned  tailing s po nd  G ilo w . 

1 ,2 ,4 -Sh a fts , 3-Bo rd er lin e  o f  p ro tectio n em bankm ent, 5-  

T ailin g s transp o rtatio n p ip eline alo ng  em bankm ents, 6 -Tailing s 

transp o rtatio n p ip eline alo ng  ax is o f  the p o nd . 7 ,8-D e c an t 

to w ers. 9-D ec an t w ater p ip eline.

F ig .2 C ro ss-sec tio n  o f  G ilo w  tailing s d am .

1-M ed iu m  and  fin e  sand  co m p acted  by  equ ip m ent. 2-San d - 

g rav el m ixtu re. 3-D rain ag e . 4-C o n c re te  co nd u its. 5-Tailin g s 

sup p ly  p ip elines. 6 -Beac h . 7-C o n crete  p lates 6 x 6 m (15cm  thick) 

on m o rtar.

ad d itio n o f  g rass as w ell as seed s o f  p ap ilio naceus p lants w ere 

sp ray ed . T h is m etho d  w as e f fe c tiv e  and  p articu larly  usefu l on 

no t ac c e ssib le , so ft areas. In F ig .3 the e ffec ts o f  the 

rev eg etatio n w o rks, estim ated  8  y ears after c lo su re o f  the 

sto rag e, are  sho w n.

5 C O N C L U SIO N S

R ehab ilitatio n  o f  tailing s and  sto rag es sho uld  b e fo reseen in a 

d esig n stag e. M easu res taken d uring  and  at the end  o f  

im p o und m ent sho uld  fac ilitate  the final rehab ilitatio n w o rks, 

after ceasing  o f  tailing s and  slud g e d isp o sal.

Particu lar attentio n sho uld  b e p aid  to  rehab ilitatio n 

p ro ced u res w hen sto rag e is lo cated  in po p ulated  areas.

It has to  b e  co nsid ered  that e f fe c tiv e  rev eg etatio n need s 

c o stly  p ro ced u res as fo r instance fertile  so il co v ering  o r 

fertiliz ing  p ro ced u res, w ith ap p licatio n o f  aero p lanes.
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no  v eg etatio n  c ?  • 0  - 2 0 %  2 0  -  50%

M l 5 0  -  100%  w ater

F ig .3 V eg etatio n  co v erag e  o f  G ilo w  sto rag e (Tasz  and  Piaseck i, 

1989)

p resented .

In G il6 w  sto rag e, lo cated  in so uth-w estern p art o f  Po land , 

co p p er tailing s w ere im p o und ed . T h e  sto rag e w as aband o ned  

m o re than fifteen  y ears ag o  (K G H M  Po lska M ied z  S.A , 1996) . 

T h e  to tal cap ac ity  o f  the sto rag e is ca. 6 8  m illio n cu b ic  m and  

the co v ered  area is 5 .4  sq uare km  ( F ig .l ) .  T h e  d am  height 

reaches 22  m (Fig  2 ) .

D u e to  alkalin e  p ro p erties, heav y  m etals and  so m e 

p o stflo tatio n  ch em icals p resent on the su rface o f  sed im ents, 

natural su ccessio n  w as p rac tically  lim ited  to  the sm all areas 

(O stro w ski and  Sklo d o w ska, 1996) .

T h e  exp ensiv e  m etho d  based  o n co v ering  w ith fertile  so ils 

w as used  in the lim ited  rang e, in the no rthern p art o f  the 

sto rag e, later used  fo r ag ricu ltu ral p urp o ses.

M o st w id ely  used  w as the m etho d  o f  m ineral fertiliz ing  and  

so w ing . Fo r this p u rp o se sm all aero p lanes w ere used . T h e  

so lutio n o f  m ineral m ixtu res and  co m m unal sew ag e w ith

2560


