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W # a  d@,l#& @?A P@zsraipd hia 8Chms fop !ligging a Wtatemvay 
throwapI %o tbe Hook of mlland ,  lihe Northerly branek gf bhs 
nwldhrr o$ $he Bhlncr #la only a mmnant of a former more extenslvs 
tnoutih EB o ~ b n ~  to.determlne the boundarise of  that o14 0ea 
mutb baring opsrr$lons # e ~ e  csarried out, aria it we8 Pouild t ha t  
Ibhä @%Oen$ UE a p h t  bo$ o f  àepth varying from 1-3 mi gfwb  a good 

, SnQ&aat%sril (Se@ fS&l)* Voorne-Putten ahowsâ 4u1 almoet Wntinw 
Ous Argen o f  peet i  In the Westland thePá had been a large t&da;l 
hmbk Peaohinii! ad Par aa tho hentre o f  the Bouth HQlland peet 
are4 I n  a durme, De%fO and NaalâwiJk wsro b u i l t  upon th i e  oreeit 
a f b r  Sii  had billted up. 

lYeetitìmu, 'Yaaedam anä 'a-(lr&vend$gl, coming from eaetwarQs 
thPOugh thr island of Dordmabt, Iklring the Roman er&, OF a l i g h t l g  
Iater, $he 01d Hrliaáum, betneen BrieXLd and Yaaeeluis, haú been 
&out 4 Iwr wida. i .e. a mouth 89 wids ae ths Harin$Vâlst I s  now. 
*he ü4blSniuar was %he meeting point o f  the Maee, Waal, "Mtwwede", 

aIreaW silCed QY bsf'ore the Roman erin, aei hbd thoee naar Mam- 
sluis.  

Taaidentally, msation may be made hare tha t  hoCtioulbuPa In 
the  PPeat&w@ I s  onlg popeible on the a i l t a t ion  i n  thee4 old 
&reekar "De Stiohting voor Bodamkartering" has racently produoed 
aocuoatís aaps of thi# ama. 

$vl&enoe ahat the Haringvliet $8 oomparatively hew is t ha t  
Qoeree was Qp$ginal$y known e8 Weatioorne. AZ80 the  No*CbSOuth 
üireation of %he Be%ytmee eegarating Voorns anä Putten dhoute th18. 
The Ha@i&vlicaf, tormeff by fhe breaklng o f  t h s  olä  dunen of V'oOrnS 
joined wSth ths Rhine and the Maas 14teh 

%he $guib- was fpnned whioh ran almoet due Bast-Weet aoro8a 
Bermlarss 'towada the Haringvliet. Thie áieturbed the t îdee in  the 
Berairsae, whioh nQw almost oompletely s i l t a d  upr Later a eimilar 
e l tuat iQq arO@e wi?sn the  K i l ,  running North-Soutb, Waë fomned 
qutt&ng gorose the Old ldaae. The Naringvliet-Efollandach Diep 
gradurql3,y tooq over the funa2;ion o f  the  018 Helinium, whioh f i l l e d  
ivith asind.YTh$a bgcrame more gronounoed a f t s r  1421, following the 
formation o f  the "Kil16nH betwsen Dordrsoht and Werkendam by the 

Th& Douts of the Qld Maas we8 alon8 the l i n a  Oud-Beprland, 

HOll@t%%R@ XJISael, BfPiOme land BeM1188er The Week t O  Delgt had 

The old moilitb o f  the  Maas then e i l t e à  up, and a hew rLver, 
the 

* 

St* îMaabeth'8 flooâ. 
' Xn the  aouree of time, nature woulà have formed a ridgfa o f  

âunes aoroae '%he miQsmouth nsar Brialle,  bsoause the Barlngvliet 
haa ths a8vantsige of 8 more Southerly looation, anà t h e  t i d a l  



- 2 -  

wave coma0 from t he  South. Thl8 i e  eaa i ly  Been by referenae 
t o  fig.2. The differenae i n  t i d e s  between A (Waringvliet) 
mû B (Bbiel le  is 1 houv, ths  amplitude6 p rac t i ca l ïy  beilng 
the @mer A t  C (e.g.Dordrecht) t he  t ide i e  3 houre l a t e r  than 
a t  & COnslderfng water l eve l s  on the  t i d e ,  it follows 
t h a t  aa z bo, i .e. when AC &BG, the  diffsrenae i n  leve l  ofi 
the Southern route (AC) is m c h  greater than on the Northern 
route (BC). Therefore thard i s  a s t r o n m r  ebb stram on the  
Wuthem rogte. The e m e  appl ies  t o  the flooâ 1,s. a 'o '  7 b' O'. 
Thxs grdater flood ve looi t i sa  a r e  sxgerienced on the  tiouthem 
route. Althoûgh t h i a  p r inc ip l e  is very simple, i t  accurately 
reprari.ente the  situiation, and aalculationa may reaâ i ly  be  made 
aocordlagly. Tida l  rivers tand t o  run and Ponn t h e i r  mouthe i n  
%he direaf ion from which the  t i da l  waves s ta r ta .  

If the  E i l t a t ion  o f  the Old Belinium had been as completa 
as that  OI the  mouth o f  the  Old Rhine neali KaQwijk, (which 
appears from t h e  r e e u l t ~  of bpringe t o  have been about 3 km 
wide,(sse rig.3) then the  basin near Rotterdam-Hri en (1.8.  

and drained by the Noord-IEil and the  ûpui. This  oould not have 
taken nlace immediatelr, however. as i n  1070. 450 m a r s  after 

the Hlevwd Uaae, Lek, Hollandse I Jeea l )  would have m% een f i l l e d  

ths 8"bEliaabeth'e floÖh, a gap wae eitil.1 in7exiétekce n e w  
OOetVOOrne. To C l O a i S  it would then have s t i l l  taken sevex+al 
centurieBr 

O f  the  Rhlna w a r  Katwijk, and if t h l s  occurred the  s8mo kind 
O f  diff&culCies woulâ have ar leen as thoee conironting the 
peogle ,of  t he  ear ly  middla aas8 a t  the  moubh of t h e  Rhine. 
These â i f f l c u l t i o a  were res oneible f o r  Che fomnatlon of t h s  

aloaed 8iround 2100, making t h e  aoast 88 8mooth and f l a t  a4 it 
i s  now a t  Katwijk, 
most important drains of 8011th Hollandr 

Caland, although primarily considering the i n t e r e ~ t  of 
shipping, avalde8 t h i a  d rae t i c  moaification t o  the  drainage 
o f  South-Holland. Be reviveâ the mouth OP t he  O16 Maas, whiah 
improved the drainage. ün the OthW hand, the lnoreaseä pene- 
t r a t i o n  of Balt water inlana had a detrimental  effect on horticul-  
tuve &na agricultura.  But ho r t i cu l tu r s  In the  Westland Ra@ al80 
benerited, because shipping of t h e i r  products t o  mglana became 
Ifiasily poseible, otherwiee, ahigping of  Westland produote would 
have Co be  carried out v i a  Sioheveningen or Bellevoeteluis,  or 
frorn a special  and Oherefore expensive harboup. Ae B remult O f  
Calanate scheme, the d a i l y  1ow-water leve l  on the  r ivere  above 
M@aesluis aropped, and therefore  water l eve l  control i n  the d i t -  
chee of Rijnland, IJseelmonde anä achiedam could be imgroved 
b o t h  economically and i n  efficiency, 

produce, apaqt from incpeaead s a l i n i t y ,  was benefited clonsiaer- 

The mouth o f  the Maas would have Bone the aam8 way a8 t h a t  

'%Vatersahag Rijnland" i n  12 15 6. The gap a t  Brielle w0ul.B have 

Tha Voornie canal would than bscome one of t h e -  

Summing up, therefore ,  the agl?lcultural  bnd ho r t l cu l tu ra l  

I -  

Rbly.  
N O t  only th8 Northern branch, but the  whols systern of t h ù  

as 
t i d a l  r ivera  wae influenced by caland's work. The amount; o f  
Rhine water passing thruugh a t  the Hook wan grea t ly  incrsaeed 
and i a  now rated a t  about 
t he  Rhine water flQWin$ i n  the  Haringvliet (4.8 $) 

42 %, t h i s  being nearly ae muoh 

The remaining 1 0  $ paesee through the  I Je se l  i n to  the  
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Idioelmeer. The functlon of' the  NoPthem route as a passage 
I b r  RkLne water ha8 thue been pa r t l a l ly  restored. 

width of  t h e  Waterway oannot be oompared wlth tha t  
of t h e  ìiiwingv11@0, but nevePthelsss about Beven tlmes the 
puan t l t j  of water pasees per unit wlùth.  Thte does not implg 
t h s t  $he depth of th8 Wqtewar I s  80 much greatar  than tha t  
of t h s  Barlngvlisf, but that  %he Waterway provides 8n eaey 
pesaaga i'or Oh% water of blns Rhtne. 

Flg.4 glvgs a graghic i l l u s t r a t ion  o f  the flietribution 
of t h s  water flow i n  nomal exlefing alroumetanoes. 

1Fig.5 sh@m tha t  t h s  Waterwsy plsys a b i g  pa r t  in  the 
eaaage o f  the Rhiqe water by shouwlng the dlatanoe tPavelleU 
per  àay by thb watsr. Wlth nomal flow, water move10 from 
Krimpen a / d  Lek t o  tke  Hook In 4 dws, %.e. a veloolt$ o r  , 
i 3  km/dq+ On ths RarfngPlist weet of  T h n  Oemeten t he  rCte 
i e  6 am/äay+ With large diecharge quan%lty a t  Lobif, 
(10.000 mj/sw) and lepge puant l t ies  from the Maae, %he 
veloaSt$ o9 $lor on the Waterway I s  about 2.3 Whr and on 
the Harin@vZlef ebout 1 KIIJhr. Por a mâniaium quantlty a t  
&obi% O$' 392 1t13/$ep, thb  flow veloolty 0n the Waherwtip 
@Wâ'X~i?&@e .7 w d a y ,  but on the Haringvliet only * O + S  kaJ 
UaJrr FPth Whsbo fidyrèe lt wwulti 8eiOtn t 0  be pOes1bI.ú t o  
estimiah a satting>aoa$22oient f w  eaoh r iver ,  reasonlng 
thaf ,  for lnstanoe, owlng t o  the emall average dai ly  velooity 
of  thq P ~ e s h  water i n  the Haringvliet, coneidert$ble mlxlng 
o f  8 q l t  '-r anä frqmh water takes, plaoe. Rot much 09 the  
water aan e t i l l  b s  termeâ Presh " a f t e r  needing 97 &y8 
t o  t rave l  irom MoexlQijk t o  Zwarte Hoek OP Voorns. 

The $lood i n  tha HarSnflliet Xe about 18,000 d t l d e  and 
aha 8bb about 18,500 m for  mlnlmum quantlt iea (992  m3/Sec), 
Thu$ the diifezvnoe betwam ebb and f i o w  ie 80 comparatively 
smal1 tb t  oOnslde!!wble mixing met have taken place i n  th% 
Haringvliet. The ebb as we1 as flood are  i n  @ome pa r t  of the 
crosai-eeotlon gredcmlnant, and th l a ,  together with the f low 
turbuïenoe, glvsa r i s e  t o  the mixing. 

on the Waterwa the r a t lo  between ebb and flood I s  more 

Although theoret lcal ly  the ebb  is muah greater than the 
f lood,  the Waterway st i l l  experlonasa ooneIäerab3,e mixin$, 
the rttaegn f o r  t h i e  belng that  tha PlooU i e  predaminant near 
the bottom of the croae-eectlon. 

Che sa l in i ty  l i m i t  (300 e) on t h s  North brainch (Waternar- 
Lek) raaohee es f a r  88 40 km Inland. 1,s. past Krlmgen a/d- 
Lek. On the Southerm rollts, In the Same unfavourable ciroum- 
atanoee, the sa l in í ty  l i m i t  of 300 m g / z  reaohee 65 km inland 
Trom the mouth 1,e. t o  Keizereveer. Thia I s  f'ully 25 km 
mors tam on the Northarn route, but the bad proportion 
between ebb and flood on the Harlngvllet-Hollandeoh Diep lead8 
u8 t o  Bxpeot a grea ts r  differenth. Another faotor important to the Bouthern branoh OP fhe Rhins ehould not be forgotten: 
i n  äby periode the VOlkerak is a malt-barrying ~ I v e s  whloh 
sfaba the Waringvliet i n  the baak, as it wsre. Wo fraieh Water 
from the Rhlne,floWa ralong the  Volkerak t O  the  sea. Gn the 
confrarp, m a  wrrtm flowa irom the Volkerak in to  the liarlng- 
v l i e t ,  regeolally &ring Ury geCiOdS. Thersfore the South 
bank of the Bollandsoh Diep ha8 a higher WalinltY than 
the North bank, and thb Vul10 ûat (NorOh Of Tien ûemeten) 

l"avourabl@, belng a t out 27 km: 20 km f o r  minimum quanfitiera. 

Por minlmum rSver f low anä other unfavourable aircumstanaes 
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ca r r l e i  mare freeh water than the Haringvliet (8outh OP Tlen- 
mmotcm) 
perioäs o f  low flow on the  K i l  and Spul* Be these attaok th s  
û l d  Maau In the baok by changlng thsir  ä l rect lon of flow I s  
ary perlodlp. A NpPe18Uìw" f P O M  the 6outh can always be 
notlced, acttng agalnert the upper-water from the North-eas.6. 
T h l s  Souther3y pressure may be temneä " t lde pr~ssurd ' .  It. IS 
approxlmately equivalent t o  the  landward current ûue t o  wdvelp 
whlch break on the shore. When the upper-water I e  low, the 
t l de  preeaure can ex6rt a bad lnfluence. The Eljpe al80 car- 
rlee Balt water t o  the  North, presumbly even when guant i t les  
i n  t h s  Maab and Rhlne are  large, The uolkerak alwtays carrie6 
stalt water except for the time whev mexlmum water levels  oaou1? 
on the  Bhlne, which i s  o f  r e l a t lve ly  @hopt duration. The Rll and 
Spul only oarry b a l t  Northwarde when the water lavel  on the Rhine 
roacheid a minimum. 

ThePe are logica1 reasonis for the eaay u@Stlng-up of ths 
Haringvliet and Hollandsoh Diep whloh has irregular share6 anü 
wlätha al80 the lnfluence o f  the salt-carrylng Volkerak I s  8n 

CPOBS-SiPCttiQn, thei.6 belng no entry o5 aalt-water en route, en4 
t h e  avsrags ebb I s  predomlnfmt ov9r the aver8gts flor. On the  
Watem8y sa l t l ng  up I s  causeä by unaerflow, open harbours end 
bhlpping. 

oonalderable amcunt o f  brackieh Water. Nsar the  bottom I n  the 
eeawarâ pa r t  O P  th6  Weterway the  flood i s  the  rul ing fac tor  
rathsr than t he  ebh. In the open harboura a t  Rotterdam b~aakllph 
watar replaoes tihe freeh water during the pepioda of high water 
(H.W.) anä aleo long afterwardi. A t  low water the brackish wa$er 
run@ out of the harbotars agaln, un t l l  the next Plood begin8 t o  
aarry lt Par upaitream. Open t i d a l  harboure o f  bracklsh water 
C8u6e the formatlon o f  much bracklsh water In t h e  rlver. The 
V e l O C l t l d 8  In  these harbour moutha often reaoh 0.3 9 -0.5 q s e c  
on aocount OP the  dlfferenoes i n  speolfla gravlty. In t h i r  
eens0 t h e  018 Maas can be oonsldere8 as one b i g  ogen harbour, 

Vlaardlngen, is shown In fig.6. Throughout the t l da l  psrloä 
the  aa l in i tg  aume I e  amooth, there belng no sudden ohangcs from 
frseh t o  aa l t  waterI ûn t he  other hand, examlnatlon of the  
aa l ln l tg  var la t ion on the ûld Maae near Spijkenlsae Peveala 
ehetrp t rans l t lons  between freeh end aa l t  water. nuring Plow fhe 
curve l a  nearly ve r t i ca l ,  an8 during ebb lt  I s  s t i l l  steep. Thua 
there i e  a f a l r l y  c l sar  cut boundary between aa l t  anä freeh 
water, nkile on the Waternay thlsi I s  not 8 0 ,  due t o  t h e  large 
quant i t ie i  of bracklsh water. The cloelng O P  the Botlek in 1950 
resultsd In soma uhange i n  the peek sa l in l ty  values msasursd at  
Sgljkenlaiae, but the  eharp t ransi t ions remained. 

of our diff lcul t les .  IP thdire was no mixing: on ths Waterway, 
the surfsoe would b e  f resh  a8 far as the Hook a t  the gnd O f  the  
ebb . t i de ,  and sa l ty  only about a8 f a r  as Maarsluie 
water. ï t  I s  d l f f l c u l t  t o  improve the exlating s a l l n l t y  poeition. 
Narrowing of th6 Waterway woulä be one solution, but t h i s  I 8  Out 

The sans aacendanay from the  8outh can b e  notlceä In 

eviaen t faotor. TBe Waterway, however, is  of f a i r l y  regular 

The movemerit o f  the  l lghter  i'resh water over the wedgcs o f  
Water lying on the bottom of the  Waterway glver rlas t o  a 

'Phe sa l ln l ty  o f  the braokleh water on the WaterWap a t  

Thls mixing of freeh enff sal t  water I s  the  greateet oause 

a t  high 



of %he qusstionr The eifebt of oloeing tbe harbours (&y 
means of locks) and daorsasing the amouat OXr shipping wouad 
als0 prove bensficial, but theee eolu;tions, h o ,  are n6t 
feasible. The same applies t o  a genepal mmoothing o f  the  
bal t r i  of the  Waterway. 

~n increaee i n  the  transport, of uppe~r ra t a r  m i w ,  howwQr, 
be agnsidered as Zollows. Both befora and a l t e r  Oa3anât sfreani 
$@obring by the t i d o  was a desirabla arm, a8 it Would d9WmW 
fhe need tor dred&ng. Unfortunately, by dee enSn$ %ha Qhrinnel 

On the  rlvea bottom. In the sar ly  Uw0 fks p~ini@# oOxMidwati- 
on m a  ahlpging, anb increase OS ea l in i ty  ramaánerl urui&*ioid. 

B$nce i885 t h e  average f lood  guant i t iss  have inorlamed duet 
80ufS of  the westgeul,( aee fig.7) tke f lood maxima iaoriasâng 
l e m  than both the ebb maxima and %he ~uWWty o f  uppep w'b%er4 
Xn ap t t s  of t h i e ,  the sa l in i ty  l i m i t  cregt mah filrbhep SnXand. 
Is it posaible t o  Pind a los ica l  explenation 'D Ooa@ldsring i i g e  
8,  we aee that the t o t a l  content of the w~twwer 6qet o t  th9 
@oordgaal sinoe 3889 has fncreaeed i n  t h s  ratio, e? 100482 and 
LOO3194 ror tñe par t  West of the NOOr&geii3. ,  in  each.4rea below 

The harbour are88 a t  Robterdam have ahanged t'Pm 100 t o  
276,(irom 262 ha t o  722 ha i n  area), 
QUrVe6.1n fig.8 aL1 show rn increane, them 82.0 no biharp t rans i t i -  
oRa evident. This is also t rue  for quantity oumm measured i n  the 
rivw joining Just  aast  of R~nenburg. & exoeption 18 1950, nhep 

Baa the Balting up been as regular ? Big.10 ahora yearly 
average ohlQains obeervation8 taken a t  l o r  water B t  Maareluis 
BR a hno t lon  op the average Jraarly QuantitJr o f  fvoab watar 
on the  Bhinr. A remarkable differenoe is netiae& in the pexrioda 
befom 1930 md aifter 1934. During the yearg 192 
EOPe 1925 the ohlorin6 Bata oannot ba, oontei4aved r e  
oblmnins etandard noar Haaasluis a t  l o r  water anâ tor &mal1 Rhine 
whereas a f t e r  1934 t h i e  wa8 Inoreaeeâ t o  about ~ 6 0 0  m 

The ohlox4nP stanâeirds a t  high watea i n  "the $watpeti mcinths 
a t  V i j f s lu inen  &Ce given by f i g t l l ,  anâ these ahow di aiiE1lar 
teQdency. A oomperratively audllen change o f  standerd oooureâ 
thereioqs on ths Waterway althrough there were no Su&&m ahangea 

aream. .st is remarkable t h a t  there  have been no Purther changes 
i n  the  ohlorina atandertie sinoe 1934. The cloeSn@ of tQe Boslek 
i n  1950 is RE yet t o o  reoesif f0r its infLUSnQ8 on the strandards 
t o  be â4tarmrmined aoaurately. 

On %he dueetion of the ohange experienoed by the t i de l  
&$ver61 i n  th@ psriod 1930-1934 conaiâer tht oauaed by the 
rnodifioationa t o  Lhs Old Maas. $he average flaod t&Wntity i n  i t 8  
mouth inoreased rrom 12.000.000 m3 t o  14.000. O00 m3 and the ebb 

$0 a t t r ao t  more t i d a l  flow, $he a a l t  mept 6 i 111 iur%he* itrlând 

%er0 datutR (N*ArP*)* 

Howevdr, @1tW~15&h the 

thû Botlal iïûa OlOSed. 

watei: quantitîee of about i500 m3/esc was ebout 400 

i n  the f l Q W  op %he QUMtitia0 b û l û w  N.A.P. I OP i n  the .hrrrbour 

* - 

from 21.000.000 m3 t o  ~4.00O.OOO In oompavision with the 
Waterwtty ( i n  193b t #.00û,OOû f lood ,  83.000.oûo m3 ebb) 
th ia  inarease is not great (680 but it may have h@â a bad 
affect on the chlorine etandarda. It aould have been the drop 
that  made the bucket f low over ,  o r  i n  ather words, the rislatively 



.. 

emafl cauae of' the  8fAlinity l i m i t  reaohing beyond the  Weet- 
geul and thua t o  t h p  large mixing area of the harbour baaine. 
Th4s ts not cer ta in  however, and investigatlons met b e  made 
i n  others direationr. Both the eallniby and mud problems have 
by  no meana been eolved i n  a l1  theli. aapects. 

With regard t o  the mud, the eiuthorihiea a t  BottePdeUn s t a t e  
tha t  more dredging ha8 been neceseary eince 194.5 than formsrly. 
The question i e ,  what took place i n  194 t o  exglain th i e  7 We 

the Waternag, but any re la t ion  between th l e  and the inoreqee 
Of md i n  the harboure deérne unlikely, a8 t h e  effeOt8 should 
have been r e l t  einos 1934. 
a a l t  aeeme more probeble. 

irrformation I e  deeirable before fur ther  exteneive schemes can 
@afely be carr ieä  out i n  t h i a  area. Thaf i e  why smal1 chmnaee 
In chlorination (e.g. alosing of' the Botlek) a re  being inveeti- 
gated wi th  the greateet goeaible accuracy. Als0 mathematiciana 
e re  workinfg 9x1 the ppoblems of the ee l t ,  ûne ominoue f a c t  i6 
tha2; the Rhlnb i e  sa l t i ng  up vary Fapidìy due t o  eW1uente from 
@emn&y arid Franoe $ @inCs 1898 the chlorine tranaport on the 
Rhtna, ha& inaâwiesa trom 40 k d s e o  t o  173 kg/sea -in 1951. 

althoagh inareaalng moru rapitibr slnce 1945, 
has nat exceeüea the l i m i t  o r  $00 m d ~ ,  b u t  i n  the advent o f  

aitmably be reached. 
The increaae o$ pollution i n  the Bhine i e  a lso Bannbrous, 

being responaible for a äecline i n  the numbere of ealmen and 
twalts, The Waterway ItselX i e  very b a a y  pollùteäq Sy US@ 
O$' the new American electrio membrane t o  separate oqt $he a a l t  
the  puantity of the  Rhine wateP míght be saieguarded i n  tne 
Alture. 

as large as the forming of tihe Wiaterway i n  2880 
wae oertaln t o  oause ä ra s t i c  adjurtmehte. Before lB8Q the 
Baringvliet dominatad the ecene %o an mep increaaing extent, 
bti t  nar the new Maae mouth is constantly tryincl t o  upset t h l a  
doinination, The future i s  dâff icu l t  t o  preäict ,  as non-hydreiw 
l i 0  inter@& myst b s  Itaken in t0  aocount. Oaland Lhought pri- 
W r i l y  OF shipipping 8nd hydratíllca, but soaial  and ec0nom;io 
iqtereete  ocnnnot b e  OmStted Bny more. TWQ important gOi.nta 
must be the bssie of futura  development : 

1. 

2, That nntil recently there were 14 Xnletr (4  braakieh 

c m  only eay tha t  eince then there ha6 2 een lees  dreäging on 

A re la t ion between the  mud ma *he 

As yet ,  mch  I e  s t i l l  wiknown about the  WatePqy, ahd more 

2he r a l in i tg ,  

another dry sumrner 8uch a ü  1947 O F  1949, t h l ü  figura W i l 1  pre- 

A change 

The quantity of' fresh water available In t h e  Netherlanäs 
I s  lnsyif ic ient  i n  dry perioda, i.e. too  much f l O W 8  
unusad int0 the  8611. 

Rhifie mouths end 10 aompletely s a l t  i n l e t e )  and th la  waa 
f a r  too great  a number. 
!FwO Qf'ths Rhine mouthe have been clüeûd, thû  Qeld@rae 

IJamel (Zuidersee) i n  1932 and the Brielse Maae i n  1950, It 
mag be t ha t  i n  t h s  future the  Rotterdam Watsmay w i l 1  be the 
only ogen Rhine mouth. Thus Oalanä's idea mtAy develbp w d  a t  
present na ararious obataolee aan be Been t o  this.  
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Fig. 101 

The 016 Maae moutk !ànd ch8nnOlli üû obtaáned PPUftl 
t h e  exteat of the  peat bog (3 - 3 midept&) 
The t i d a l  areeka C O  Delft WIG n e w  Maa@eluia had 
already eanded up in p P b R O m n  t i m i %  

Diagram erglaining thd HXeftraWs' incl inat  ion' 

The old Rhine mouth neap mtcatUrijk, (B(ptemin#ii f rom 
boring operations a8 shown). 

Upper water dietribl;tion ( 1 9 9 )  P t  &v@cs$p ~ 5 v W  
áiecheirge. 

(a,b,c,d) Dietanaes movad/day by watan POR lBDge, 
av@r,age, O,L,R.,  anb mlnltmmi quantity on Osia  Rhim 
aria the Maas. 

Bkxawpl6n of' oh1or;lne CUI~VQII in the Olä Miaas 
(8giJkaniese) anä thQ Non Maae (VïaaräingOq). 1 NQta 
tha aharp t rane i t ion i  between flreeh @na b r p i a h  
water on the  Old Maen. Tbe e$k6 Of tne aUIiVe8 

Thee9 are no eharp a a l t  tioyndarier om t h e  ,New MWW 
(%at emay ) . 
Pload quaratities On the Waternag have inareaBedi 
wit@ regularly einae 1885, w l t h w t  mah altlbration 
in ebb anà Plood àuration, Veloo$itiea incra6sed 
oaly s l igh t ly ,  a8 tha aegth incrceasqd toor 

Graphe o f  t he  contente of  the WYaterway sinue 1885, 
of ebb anà flood maxima slnce 1885, anä o f  the 
increabe i n  harbour area along the Waterway sinoe 

Ora ha of the ohange of f lowquant i ty  (ebb  and flooä) 
on a he rivera near the eaert po in t  of RoaenbueL( 
eince 1878, 

OP the &*oh P i V W  Wut#e md inlet.. 
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bscome arnoothar following t i e closáng o f  ?he Botlek, 

& 

\ 1920. 

Fig. 11. 

Big. 128 

I 

Yearly average chlorine data during low water near 
MaaselUis aompared with yearlg average d50oha~ge o f  
the ñhinq, We oan oonalude tha t  thers was a change 
In the  sa l in i ty  standerd about 
In 1950 wheq the Botlaìc was clOMd thsine wan ti0 
ahange, a8 Par 88 is Knorn. 

The aummer averages of  ohl.etdB. * ( s inas  1922) at  low , 
water a t  Vijfeluizen givee the  same piature  a6 fig.101 

The lncrsase of ahlorins on thg  Rhins due $0 
industa-ia1 erfluents ia very dangerove, 
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R 523b FIG. l  

R 523b FIG. 2 
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GEMIDDELDE JAARLLIKSE CHLOORGEHALTEN OP BE WATERWEG 

MAASSLUIS 1925'/m i951 
L.W. PERIODE 
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> F ? Z ~  FIG.40 



GEMIDDELDE JAARLLJKSE CHLOORGEHALTEN 

VUFSLUIZEN M.W. 
OP DE WATERWEG 

VOLGF.NS GEGLVEPI 'J V A N  [ )El  I I A N D  

2000 

1500 

1000 

500 

O 

7 _._.-_.__.-_I 

,r . 

GEM. R:JNAFVOER P E R  JAAR IN mysec CJUNI y m 0 c ~ , ]  


