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Panel discussion: Barrier emplacement quality assurance on landfills

Débat de spécialistes: Contrôle de qualité concernant l’installation des barrières dans les 

décharges

J. Rappert & F. Ihle-IG B, Geotechnical and Environmental Engineering, Hamburg, Germany

A BST R A C T : Land fill barriers require sp ecial pro ced ures w ith resp ect to  installatio n techno lo g y  and quality  co ntro l and assurance. Therefo re, the 

m o re general regulatio ns have to  be transferred  into  a co ncise quality  assurance plan fo r the ind iv idual barrier co nstructio n p ro ject by  the co nsulting  

engineer: Stand ard  pro ced ures and reg ulatio ns w ill no t d o the jo b .

R ESU M E: Les barrières de d écharges exig ent d es pro céd ures co nçem ant la techno lo g ie d ’ installatio n ainsi que le co ntro l et l ’ assurance d e la qualité. 

Po ur l ’ ingénieur d e co nsu lting  il est necéssaire d e transferer les règ les p lus générales d ans un plan d e co ntrô le de qualité co nçem ant d es co nstru cti­

o ns de barrières ind iv id uelles. Les pro céd ures et les règ les stand artisées ne so nt pas su ffisantes.

1. IN TRO D U C TIO N

Co ntainm ent techno lo g y  is used  to  avo id  the em issio n o f  co ntam inants 

fro m  land fills. M o d em  land fills usually  are equipped  w ith bo tto m  bar­

riers and surface barriers. These barriers generally  are m ultilayered  

system s. A  land fill co v er fo r exam p le m ay includ e fro m  top to  bo tto m:

-  the to p so il w ith the veg etatio n,

-  the d rainage layer,

-  the co m p o site liner w ith a geo m em brane abo ve a co m pacted  m ine­

ral liner and

-  the gas ventilatio n layer o n the subgrad e.

Land fill barriers require sp ecial pro ced ures w ith resp ect to  installatio n 

techno lo g y  and quality  co ntro l and assurance. O nly  i f  the functio nality  

o f  each ind iv idual elem ent is guaranteed  the sealing  system  can functi­

o n as a w ho le o v er the required  serv ice life.

2. O V ER V IEW

In Germ any , the requirem ents fo r land fill barriers are:

-  the Technische A nleitung  So nd erabfall (TA So )  fo r Hazardo us 

W aste Land fills,

-  the Technische A nleitung  Sied lung sabfall (T A Si)  fo r land fills o f  the 

categ o ries I and II. The categ o ries I and II m o re o r less co rrespo nd  

to  the fo rm er categ o ries „ land fills fo r co nstructio n d ebris“  and 

„ land fills fo r d o m estic  w aste“ .

A d d itio nally  the reco m m end atio ns o f  the co m itee „ G eo technik d er 

Dep o nien und A ltlasten“  o f  the D eu tsche G esellschaft fur G eo technik, 

the „ G D A -Em p fehlung en“  have to  be m entio ned .

3. Q U A LITY  A SSU RA N C E PLA N S

The technical d irectiv es and the GD A -Em p fehlung en m entio ned  abo ve 

are in need  o f  interpretatio n, esp ecially  w ith regard  to  the requirem ents 

in the co nstructio n o f  barriers.

Therefo re, the m o re general reg ulatio ns have to  be transferred  into  a 

co ncise quality  assurance plan fo r the ind iv id ual barrier co nstructio n 

p ro ject by the co nsu lting  engineer. Q uality  assurance p lans have to  be 

ad apted  to  the sp ecific  techno lo g y  and the m aterials used  as w ell as the 

site-sp ec ific  co nd itio ns. In that respect, the co nsu lting  eng ineer has to 

pro ceed  in each case acco rd ing  to  his exp erience. To  the autho r’ s ex ­

perience, the fo llo w ing  aspects and reg ulatio ns g enerally  should  be part 

o f  quality  assurance p lans:

-  legal fram e w ork,

-  bo d ies invo lved , autho rities to  issue d irectives,

-  presence o f  the respo nsible perso ns at the co nstructio n site,

-  required  m aterial pro perties,

-  co nstructio n p ro cess o f  the ind iv idual barrier elem ents,

-  strategy and extent o f  sam pling,

-  accep tance and clearance,

-  d o cum entatio n.

4. C A SE EX A M PLE

It w as intend ed  to  co nstruct the d rainage layer fo r a surface barrier w ith 

bro ken g lass as recy cling  m aterial, see Figure 1. This resulted  in tw o 

requirem ents fo r quality  assurance: Pro o f o f  env iro nm ental co m p ati­

b ility  and p ro o f o f  m aterial identity  and co m po sitio n.

TOPSOIL

DRAINAGE LAYER 
BROKEN GLASS

MINERAL BARRIER

Fig u re 1. P ro o f  o f  env iro m ental co m p atib ility .

4.1 P roof o f  environmental compatibility

C hem ical analy ses had to  be carried  o ut to  co nfirm  that the recycling  

m aterial w as no t chem ically  co ntam inated . H o w ever, it w as no t appro ­

p riate ju st to  analyse the to tal co ntent o f  co ntam inatio ns in the m ateri­

al. Instead , the task w as to  d eterm ine the am mo unt o f  io ns d isso lved  in 

w ater under test co nd itio ns w hich are rep resentativ e fo r the co nd itio ns 

in the field . Therefo re it w as neccessary  to  pro d uce an artificial elutio n 

m edium  w ith sim ilar pro perties to  rainw ater that has passed the to pso il 

and luters the d rainage layer o f  the barrier. The test pro ced ure w as as 

fo llo w s, see Figure 2.

2541



R A IN W A T E R
1

/
CHEMICAL 
ANALYSES 
SOLUTION 1

CHEMICAL

ANALYSES

RAINWATER

I
r  TOPSOIL MATERIAL

SEPARATION
TOPSOIL

SOLUTION 1 

BROKEN GLASS

Fig u re  2. Labo rato ry  test pro ced u re.

Pro d uctio n o f  „ rainw ater“  by first ad justing  the elutio n m edium , in this 

case tap w ater, to  a pH value o f  5.5. In the seco nd  step the elutio n m e­

d ium w as m ixed  w ith the m aterial o f  the to p so il in o rd er to  sim ulate a 

so lutio n w hich has perco lated  thro ugh the to p so il layer. The so lutio n 

w as then chem ically  analysed . Finally  the so lutio n w as sep erated  from  

the to p so il m aterial and m ixed  w ith the bro ken g lass w hich should  be 

used as m aterial to  co nstru ct the d rainage layer. This so lutio n w as also  

chem ically  analysed . It w as regarded to  be rep resentativ e fo r rainw ater 

w hich had seeped  through the to p so il and then passed  the d rainage 

layer. The results o f  the stud y w ere: see Figure 3:

request, the sup p lier w as able to  guarantee the purity  required  o f  the 

recy c ling  m aterial, but o nly  at a clearly  increased  supply  p rice, co m pa­

red w ith the o rig inal o ffer. This p rice w as in the sam e range as the 

supply  price fo r gravel. Thus, the use o f  bro ken g lass fo r the co n ­

structio n o f  the d rainage layer w as o ut o f  the questio n fro m  an eco no ­

m ic v iew po int, altho ugh the requirem ents regard ing the env iro nm ental 

co m p atibility  had been kept.

5. FIN A L R EM A R K S

Q uality  assurance is o nly  a part o f  the strateg y. M o d em  regulatio ns 

should  present an integral appro ach starting w ith appro priate m aterial 

testing  and  su itability  stud ies befo re co nstru ctio n, quality  co ntro l and 

quality  assurance d uring co nstructio n as w ell as p o st-co nstructio n and 

po st-clo sure m o nito ry  pro gram ms. Stand ard  pro ced ures and regulatio ns 

abo ve w ill no t do the jo b . State-o f-the-art co ncep ts are ind iv id ual pro ­

gram s taking  into  acco unt the site-sp ecific  co nd itio ns as w ell as the 

chances and risks o f  the use o f  the av ailable lo cal m aterials.
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Fig u re  3. Resu lts o f  the labo rato ry  test p ro ced ure.

The w ater show ed  increased  co ntents o f  chro m e and phophate after the 

co ntact w ith the to p so il m aterial. The increased  co ntents had  to  be due 

to  an so lutio n o f  these co nstituents from  the to p so il. A n increase o f  pH 

fro m  5.5 to  8.5 w as also  o bserv ed . A fter sep erating  the w ater fro m  the 

to p so il and m ixing  it w ith the bro ken g lass the w ater show ed  sig nifi ­

cant lo w er chro m e and phosphate co ntents. These co nstituents had 

o bv io usly  been ad so rbed  at the bro ken g lass.

In co nclusio n:

-  The to p so il m aterial, w hich w as no t o rig inally  the su b ject o f  the 

exam inatio ns, show ed  increased  chro m e and pho sphate co ntents 

w ith a m o bile fractio n w hich has been d isso lved  in the perso late.

-  The bro ken g lass w as no t o nly  chem ically  unco ntam inated , instead , 

it w as able to  ad so rbe chro m e and phosphate.

4.2 P roof o f material identity and composition

The recy c ling  m aterial pro v id ed  by the sup p lier fo r the chem ical ex ­

am inatio ns w as free o f  any o ther ad m ixes such as co rks, bo ttle labels 

etc. H o w ever, an o n-site ev alutio n o f  the supp lier o f  the m aterial rev ea­

led that the d eliv ery  batch had a substantial pro po rtio n o f  the abo ve 

m entio ned  ad m ixes and therefo re w as unsuitable fo r installatio n. Upon
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