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Ten Geleide 

behrold<en bij bet nader vormgeven van diverse praktische bepaiingea (waaronder wijze van 
beoordeien, wijze van rap- opstellai van referenties, de klassificatie van grcdvater en 
het indelen van water in catemie&) 
h het kader van de implem&atie van de Kaderrichtlijn wordt onderzocht wat de. gevolgen zijn 
van bet indelen van watersvstemai m de categorieën die genoemd ziin m de Kademchtli'lil Een 
van die categorie& is de c&gorie 'heavily modinedp (&k verandérd). DQe catego& is naar 
verwacMmP belannriik voor de stnx>mpebieden b i  Noderlanb 
1n een ove&g ais&~"ve&genwoordig& van de EU-Lidstaten is afgaproken dat m een aantal 
studies in de EU-iaaden nagegaan zal worden wat de p;elukkige en minder geiukkige kanten Pjn 
vandetoetepm~vaniodelai~~eth&watdegnrÖ~z$van~~ 
indeling, bijvoorbeeld voor he4 behea of de rapportagevuplichtiug. De STOWA is 
opdraohtgever geweest van een casus m de Hagmolaibesk (Waterschap Regge. en Dmkel), 
waarbij de sysmwtiiek van bet benoemm van een water ais "heaviiy modifiedn geheel is 
doorbpeaAandaohtisondermea~aandeoorzakenvandeveranderin&deaardvan& 
verandering en de maatregelen die nodig Pjn om bet watersysteem wem m een natuurhj 
toegtand te brengeo, alsmede aan de Irosten die daarmee dan gemoeid zijn. 
Het rapport is ingebracht m de. werkgroep die de ervaruigen van vergelijkbare clunissen m 
meerdere Europese iaaden analyseert en evalueert. 

Het rapport is opgesteld door dr. Carolin Loreoz van Witteveen+Bos. 
Het derzoek is begeleid door M. van Oirschot (RIZA), RH. Toikamp (Zuiveriugschap 
L i w g ) ,  P. Eckste'm (Unie van waterschappen), E.J.B. Uunk (Waterschap Regge en D i l )  
en B. van der Wal (STOWA). 

Utrecht, januari 2002 De dimtew van de STOWA, 

Ir. J.M.J. Lermen 
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1 Preface [to be drafted by project managers] (1 page) 

[insen the standard preface - drafted by the project managers - briefly explaining the European project on heavily 

modifieù water bodies as the context for the individual case study. This should explain the context to readers of the 

casestudy, wbo may nat be familiar with the European project.] 
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2 Summary Table (2 pages) 
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3 Introdnction (2 pages) 

These T e m  ofRefirem shoddguide thep&ion 4th care snrdipa reports to be wrinen in theframework of 
the hopean  prdect on heovily nrodyBed water ba Thq. are provided ar a stanahrd report ffgrmat whkb can 

d e  h? overminar. P l e w  do nof alter the fon~ t f ing  ofpamgr~rph~, heodings etc. For tabled & bmos wirhn 

thh care at&, plepre maka we  of fhefolowiing madëls: 

Box l [model hecidlng for a box or map] 
I 1 

YOU mebed twofilm of Tenw qfR&ell<nro f f g r y o ~  w e  ihuiy. h p&, YOU a W d  O& m fue ,-B TOR' 
CO- of part L nand mffgrproducIngy~ C= m&. PUPI I i i ~ c ~ l u ~ s  C- 1-4 w&h giw m inaodiicnm 

to the onse s@. I n  chopter 4, ).m, shd(0kr i f i fL  different wuier bodia within y a a  carem& m 

Plat LII is dediumd to highligin iMinfindngs dwing the identi@ation a?ui&dignotionp~~ess and the heons 

l e d i n  tk cruc a&. P b  0 hy to ~ ~ e e e d  a total of5Opgw (mluding mapa Md mviexes)). A number of 
pages is als0 indiaated fw O& aeetion M to the jìrst levs1 heading t0 guide the authms. They da not Intend to be 

prescripthe. 

In careyour care shu3, comids ofwmsr W &ctcd by 8ubstanticJIy a'@?rentpresburex mu[physW dteratiom, 

&me try to g r q  i h  (U a lunitednumber ofgroups) by simiíarprwsures a t d p ~ a l  &teratiom ((n c k t e r  43. 

Ifthe hpam ofthese presweb are distinet U w 4  be wej$lto report y a a  Part lfresulta separattely. Uae the 

separate@ -'PM complete f t  aeparmsIy ffgr eoeh Inipoct g r q .  I n  total, pkare do hy 

meed a lengfh ofSûpges ( m l d i n g  maps and annexes), inciuding al1 g r q s  qfwater bodie#, 

iî should be noticed that the designaiion pooedure for HMW wateïs is stiU in development. 
nia content of this papa is based on the available information end present indghts. Both the 
information and insits o m  change over time. 
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3.1 Choke of Case Sîudy 

[Please give general explanations und reasoning for the choice of the case st*.] 

For this case snidy, the catchment atea of the Dutch stream Hagrnolen-Hegebeek is chosen. A 
stream as water type is chosen for the following reasons: 

- Sheams are water systems, which are managed by organisations, which act on a regional, 
catchment scale, the so-called Water boards. Furthermore, in most streams the human 
caused, hydromorphological changes to the stream are spatially dierentiated dong the 
length axis and in the catchment. With regard to these two aspects, tbs case study dim 
flom the other Dutch case study, the Haringvliet-Hollands Diep. The water authonty, 
responsible for the Haringvliet-Hollands D i p  is Rijkswaterstaat, which acts on a national 
scale. The predominant hydromorphological impact on the water system is the building of 
the Haringvliet dam; 

- Sheams are interesthg water bodies for this casestudy on the detennination of heavily 
modiied waters, because of their complex cause-effect chain. The cause - effect chams 
within sheam ecosystems wver a large area, as the hydromorphology, water quality and 
ecology of strams is strongly influenced by the geology, hydrology and land use of the 
whole catchment area The search for measwes for impmving the ecology of the stream 
should not only focus on the stream itself, but has to take into account the whole catchment 
area Due to this wmplexity a stream is interesthg as case for testing the HMW-procedure; 

There has been chosen for the sheam Hagmolen-Hegebeek for the following reasons: 

- ï ñ e  strem is representative for the problems of many streams in areas on sandy soil lying 
above the sea level in the Netheriands. During centuries the hydrology of the catchment 
area has been completely adapted to agiculhiral use; 

- Them are different types of hydromorphological changes in the strem and the changes 
differ in space, so the sheam is miitable to test the procedure for the designation of heavily 
modified waters; 

- ï ñ e  Hagrnolen-Hegebeek is a transboundary strem; 

- The availability of data is, compared to other streams, relrirively high, e.g. discharge, water 
quality, fmh stook and macro-invertebrates. 
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3.2 General Remarits 

I ~ ~ U i e ~ m t ~ M J r > o n n e a f r h e u a l e r 6 o r a e s w i ~ n I k ~ s ~ m e a ( ~ ) . ~ ~ ~ e ~ t 4 e c a r e  

sh& ilr .wb-$r<9tip #rdare Esrloplsdby tk ïhmpwnm'w m M& 018dlf6-à WW b d k J  

The Hagmolen-Hegebeek is situated to the west of the city Enschede in the eastern part of the 
Netherlands (see tigure 3.1 fora map). The major land use in the catchment is agriculture. The 
strem bas been changed by channelization, the building of weirs and drainage in the catchment 
to optimise the hydrological preconditions for the agticultural function. 

The case study is placed in the subgroup multifunctional. The catchment area is adapted for 
different uses. The main use is agriculture. Other uses are recreation, habitation and nature. 

Figure 3.1 Figure of the Hagmolen-Hegebeek stream, its catchment and the land use in the 
catchment. 

v,.. . .* ' <  ' f  . , . j . '  ' .  
j . ' - . ' .  .s .:-' 

I '  ,s ' - *  &,V; . .f;. 
ma 



4 Description of Case Study Area (3 pages) 

4.1 Geology, Topography and Hydrology 

[Pleare br~ejiy cowla'er the geology. topography and h.vdrologv of fhe catchment. Inclwle rnformahon/rom 

 summa^^ tabk andprovide firfher detail and explanations ofl. type of water; sufläce ofrhe cafchmeni in M: 

lengih [in km] or s+e size [in h'] of 1he water; m a n  drschnrge rn [m'pr  second] or total water volume [in 

mJ]: alfirude: &prh. salinify and tidol range; áescrrbe seasonal and ather varioionr in flow ond any ofher 

imparian~ aspecfs ofjioru dynamics. Maps showing the river nerwork caastol lengih should beprovided.] 

The Hagmolen-Hegebeek is a stream and can be ideniified as water category 'rivet'. The length 
of the stream is L 27 km and the catchment area is around 110 km2. It is situated to the west of 
the city Enschede in the eastem patt of the Netherlands. The altitude of the catchment ranges 
between +S0 m NAP (Nieuw Amsterdams Peil) at the top of the lateral moraine at upstream 
part of the catchment and +12m NAP and the downstrem patt, whete the strem flows mto the 
Twente canal. 

Notthwestem onented erosion valleys have been fonned by the discharge of the Hagmolen- 
Hegebeek between the steep h ik  along the lateralmoraine and the weakly undulating "dek" 
landscape. The latera1 moraine consists mainly of tertiair sand, loam and clay and is hardly 
pervious for water. The above wil layer wnsists in the shesm valley mainly of lomy "eed" 
sous and in the midslream of the Hagmolenbeek of peat. The soil in the higher pats is mainly 
made of "podwl" wil and thick "eerd" soils (Grmimij, 1995). in figure 4.1 a map with the wil 
types in the catchment is presented. 

The mem quantity of flow is 0,6 m3/s and the maximum quantity of flow is 10 m3/s. The 
seasonal variation in the quantity of flow is extremely large. During June til1 September the 
discharge is O m3/s for on average 2-5 days. Dunng winter the strem has high discharges. 
Fonnerly the catchment of the Hagmolen-Hegebeek was part of the catchment of the Regge. 
Due to the building of the Twente. canal in 1936 for navigation purposes, the Hagmolenbeek 
flows into the canal and has been out of from the catchment of the stream the Regge. The 
regulation of the hydrology has lead to a yearly maximum waterlevel of the Hagmolen- 
Hegebeek of 0,50 (ot 0,80 cm) below grouudlevel. 

STOWA 



Figure 4.1 Map of the wil types in the Hagmolen-Hegebeek catchment. 

4.2 Socio-Economic Geography end Human Activitiee in the Catchment 

The water authorify responsible for fhe Hagrnolen-Hegebeek is the Water board Regge & 
Dinkel. The population in the catchment measures 5600 inhabitants, the density is 51 
inhabitants/km2. The population is mainly wncentrated in the villages Bentelo and Beckum. In 
each village a sewage spiliway is wnnected to the Hagrnolenbeek, emitting sewage water into 
the stream after stormwater events. The main economic activity in the catchment is agriculture. 
Approximately 85% of the surface in the catchment is wed for agricultural purposes. 
Agriculture consists mainly of pastures for dairy cattle. Other land uses are habitation (i 5%) 
and nature (10%). Most of the physical changes of the Hagrnolen-Hegebeek have been canied 
out to optimise the hydrology of the catchment for agricultural purposes. In figure 3.1 the land 
use in the catchment is presented The physical changes have led to a canalised stream with a 
highly unnatural discharge. Furthemore, the water quality of the stream is eutrophic has been 
impacted by nuîrient ernissions. The standards for nutnents are exceeded (Grontmij, 1995). 

"c- - .  '. 
. .- - 1  
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4.3 Idenîification of Water Bodies 

IWer  10 Hmpoper 7 w Z and !he WFD Anex  1t1.2 "EEoregigiam andS&áce Wmer Boa) Types"& &uil: if 
poMb1epraviIk hfmnrfsin accordhg 10 eitbr s j w a  A o r w m  B. 

Thissectidn shodd i&& the waim Mies  within Ihe study wea. '%e dwcription ofwater bodies should &PM the 

mm1 ofhe impact o f t h e p ~ i c o i  mod@mion (i.e. it should ineliuta Ihe wr<rBec&d water bady immedurely 

upn~eam anddmnstre~mj. 

Dppeoding upon the erurmsunees, trhe impacfh ofaprdmre may aflen one w e r  bo& or a series q f w e r  bodies 

Ifneces~ry, pleare group Ihe waler bodies acoordiwg IQ d~@enipesmw amimtdphysical alleraiom. PI- 

eaeh waer c l~wly  andgroup Ihe water bodies aecording 10 the rypes ofpredbuw 10 which Iheywe subject 

(sec t&Ie 2). 

The fóllawing 

servss as an exaniple fargrouping water b&s and indicaturg whioh sections (Pan IL Part Ilaj ihey refer 

m. You could use itfor grouping the water bdes  ofyour epre studmh Vyou IN& such a grouping is usejir. Please 

nok t& the sepwmion is opoonol end o& whwe fhere are~n<lamatalIy d@rvril pressives andphysicol 

aifemhfemhonv &f Mect &tinct w& hadips in yow case sfudy area I1 b to avoiii h i n g  mare than Z (or mm. 3) 

&fat# g r w p  (and acco~dingly Pal%? U/, 

lhe m i n  !anies whieh were cmfdered importmi h idenl@+nglhe water bodks: 

~ p o b b  erperhmd in idenfifying the waier boa).: 

emmenfs on the level qfdi@mntiaaon tminimum ske of warer body) which war eonsidered apprPpriore. J 

The Hagmolen-Hegebeek beiongs either to the surface water oatopory river (as a natura1 water) 
or heaviiy modied. It is not an artificial water. 

In this sectioo the stream bas to be divided in wawhdies on the basis of: 

Apphüon of the typol~gy system as d e f d  in Annex 11. î ñ i s  wil1 split rivers 
into mits bas& upon system "d" or "B" which d l  f f i e t h e  typespecific 
hydromorphological and physicochemieal con8'ions. Aecording t0 system A, Annex 
U ofthe WFD, &e Hagmolen-Hegebeek is siîuaîed in one ecoregion, the Central 
plains, The altitode typolagy is lowland ( a 0  m), t b  sim typology based on the 
catchment area is medium (>l00 to 1000 &) and the geology is both siliceow and 
organia The application of îhe typolo@ system does oot lead t0 the identif1cation of 
different wateddíes. 

Dcniiition of hydromorphologieai unit9 (eg. major physical divisions - separate 
aibutsnes, main river atretehes between large! aibutaries). The stream in this case 
study is atypical bwland stram, whicb can be divided into 2 hydromorphologicai 
units, the Hegebeek is a typieal upstrem part of a stream and the Hagmolenbeek is a 
6 .  midstream' part (see Box 1). In former times the strams Hegebeek, Rutbeek and 
Buutwcbeek were laeated in the m e  wchment and the Hagmolenbeek was loeated 
in a n d e r  catchment. During pedods of high precipitation the two catchments were 
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co~ected with each d e r  due to the development of large marshy areas. 

Type speciñc biologienl rondion (e.g. the degree to which the waterbody fomis a 
wnsistent ecological type, in temis of ecosystem stnicture and function). We use the 
,,natwe target" (natuurdoeltypen) typology of streams of Verdonschot (2000) to 
describe îhe referente conditiom of the case-study stream. According to this 
typology the Hagmolen-Hegebeek is a slowly flowing lowhd stream (langaam 
stromende beek). The typology makes a further distinction between upstream and 
midstream parts of streams; the ecological wmmunity of the Hegebeek should 
resemble the community of upstream part of slowly flowing streams and the 
ecological community of the Hagmolenbeek t0 the midstream part of slowly flowing 
streams (see box 1). 

e Effedve management nuit, taking into account the pressures and resultant impacts. 
The catchment area and the stream of the Hagmolenbeek and the downstream part of 
the Hegebeek have been largely adapted to agricultural n& (drainage, Caoausation, 
and weirs). The upstream part of the Hegebeek is almost nabiral; the súeam 
meanders and the banks are natural. Next t0 the pressures, the poticy detemhd by 
the regional govemment (the province Overijssel) diiers between the Hegebeek 
(both upstream F no. 20-1 1-4 and downshm part no. 20-5-1) and the 
Hagmolenbeek (no. 20-5) (Waterhuishoudingsph Overijssel 2000t). The Hegebeek 
is designated as 'quality water' and its catchment is a s d e d  "qual i  water area". 
In this category, the quality of the watersystem has to comply with a 'target 
situation'. niis target is d-ed as the best possible state on a long term under 
certain humau pfeconditions. To achieve this target situation, restoration measures 
with regard t0 hydrology, morphology and water quatity have to be taken. The 
Hagmolenbeek is desipatai as 'perception water'. This mans that the stream 
should "look nicen by implementing mainly morphological measures. F m  this 
category a less stringent level is denned for water quality and water quantiw, the 
basic ecological level. The target for the ecological quality is the almost highest 
quality (see also section 6.1), which is compatable to the good ecological status of 
the Water Framework Directive. The Hagmoleu catchment has a useoriented 
function and agriculture is an important use in the catchment. 

On the basis of the four abovementioned criteria, two waterbodies can be diistinguished (see 
table 4.1): 

e the upstream Hegebeek (stream no. 20-1 1-4) 

the downstream part of the Hegebeek (20-5-1) and the Hagmolenbeek (20-5). 

Only one pressure p u p  is distinguished, namely agriculture. 
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Tahle 4.1 [De- on separate group of water bodiaij 

Box 1. Description of the nataral reference of tbe Eagmolen-Hegebeek: the slowly flowing 
lowlandstream (Verdonschot, 2000). 

Slowly flowing lowiandsaeams are chmcterised by a relatively slow flow aod &mail dynaiaics of discharge. They 

meander through tbc landscape. The temperature dynamies are smal1 due to shading. Tbe profile of the stream is 

a\ymmetnc with sandbanks, sieep banks, places with slowly flowing and siagnani watex and places witb accelerations 

with banks of gravel. There is plenty of organic matenal in the stream; branches, Icaves dcemis. 

Upstmm pari d t b e  slowly flowing s t r e m  (langzaam stromende bovenloop): relereace lor tbe Hegebeek 

These streams occur in the W parts of the Pleistoceen sandy area The simms are fed by sources, leadiig to a 

permanent flow of water and a relaîively constant discharge. ï he  up- paris meander and are rich of different 

sbucbms. The streams have asandy soil with organic elements. Ou the bank$ grom alder, whicb sbades the seaua 
Neat to alder, herbs and mosses are growing. ïüe catchment area is wvaed with deciduous forest. Tbc environment 

is oligoaiesotrophio. The charsnaistic macroinvertebrate wmniunity w m i N  of rbwphilic, coldwater stenothermic 

aad stream tolerant species. Most species live on hard subsüaie and some species live in the sduncot and in the 

water. %e species wmposiîion is divme; the most important groups are womis (Amdz&), CmNleuuis 

(Cnwracea), Flies (Diptera), Caddisflies (Trzchoplera), Chironomides (Chironomidae) 

Tbe fish wmmunity eonsists of rbeophilic species. CharaEtmstic species f a  the slowly flowing stream are Brwk 

iamprey (Beekprik, LnmpeIrapIamr~), Dace (serpeliig, huciscw leueisew), Minow (Elrits. Pharimuphonrm~), 

Brom mui (Beekforel S a h o  iruffa far~o), Schneider (Gestippelde alver, Albumordes bipunchram), Graylii 

(Vlagzalm, Thynuillw thynallus). Fish species, which o a r  also in these rareams, bui wbich are not especially 

chmcterisüc for the upstrram part of slowly flowing streams) are Stickleb& (Driedoornige stekelbaars, 

Garferostew actileam), Stone loach (Bermpje, Barbatula barbahrlw), Bulhead (Rivierdonderpad, Conwgab~o), 

Gudgeon (Riviergriondel, Gobio gobzo). 

Mldstream pari of tbe slowly flowing s t rum (langzaam stromende bovenloop): reference for tbe 

Hagrnolenbeek 

These streams ocuu in the flat parts of the Pleistoceen smdy area The quantity of flow is relatively constant ï h e  

stream m w d m  and the profile hus a large diversity of stnichus. On the bImks grows alder, asb. which shades the 

siream. Furthmore, herbs, fems and mosses are growhg on the bank. ïüe cstehment wntains deciduous forcsts 

wiih oack, alder, ash and beech. The mams bave a sandy wil with organic element$ sucb as fallen irees or 

waterplants. ï ñ e  environment is oligo-mewophic. The macro-invencbn~c wnnnunily wnsists of both h p h u i c  

aod stagnaot water species. Tñe species live on hard subdrate, in the sediment aod m the water. The species 

composition is diverse; the most unportant groups are beetles (Kever, Coleoprera), Caddisflies (Kokerjuffer, 

Name of tbe 
FOUP 

Croop 1 
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Tbe fis6 cunmunily cm&s ofihcophilic, auioîopic md Iimnophilic species Chsra*aisac spaeies for ib siowiy 

f h h g  síream m BiCrbot (Kwsbaal Lot# lota), Chub (Kapvoorn, Leud~cus wpluJzi#), lampan (RivieIpriP, 

LMIpenaEuviaallb) Br@& lamprey (BcdrpriL, Lampetropbeid), Barbel (ûatlxei, Barbus barbus), Nose csrp 
(Sneep, Chondrosmna m), DBCC (SC<PCli11& Loriclbcua k b c u a ) ,  WW (Eúits, PhariIxuphoaiIxu), B m  

lmut (BcckPorrL Mmo mrttofdo), Sohnciâu (OcstippcIdc alva, Albnmoidea bfpunctudu), íhyüng (Vhgdn, 

l ' I imdI1W thynurllw), Ide W í  Leucixcua idus), Whcsthernsh (Grot0 moddcrhuipcr, M&gunruafobsuIsb 

Modalicschoo Wetje, kwarphrr  delinomua). Fish species, whieh oenir a b  m these ritrcamg but wbicb are not 

espocially charadgistio for &e upSrcm put of slowly flowing streams) are Ten-sp~cLlebsok  (Tiasáoonig 
stekelbgars P u n g i t i ~ ~ f i u r ) ,  Stom loech (Bermpje, Bmbafula barbah~lu~)), Bullhcsd (Riviadontkpd, Cofm 

M o ) ,  Gudgeon (RiviWondei, Gobio gobio). Spined loach (Kiehe modddrmipa, Cohais tsniia), Pke (Snoek, 

Esox lucius, Rosch (BWoorn, Ruh'lua mtilus). 

4.4 Dicocision and Conclociions 

Piscws lessons leorned any problems encounîered ond how fhey were overcome.] 

It is rather unclear how to identify water bodies on the basis of the guidelines of section 4.3. 
The identincation of water bodies has to be based on 4 criteria: the application of the typology 
system, the defmition of hydromorphological units, the type speciñc biologica1 condition and 
the effective management unit. These criteria are rather different and can therefore lead to 
diierent divisions of water bodies. 

Furthermore, the minimum length or size of a waterbody is unclear. The length of the 
waterbody upstream Hegebeek is only 1250 m. ïhe  total size of the Hagrnolen-Hegebeek is 27 
km. This smal1 length raises &e quesîion ifthe water body is swcaut enougb for distindon 
and desoription. 
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5 Physical Alterations (5 pages) 

5.1 Pressures and Uses 

[This chopter shouldprovide detoiled information on signifcontpressures on the woter bodies. i e tho economic 

d socuil/orces t& creotepressure on the woter bodies See HMWpoper 5 ver 3. nr. 3/0r !he terminologv 

concernrng pressures J 

The main pressure on the Hagmolenbeek-Hegebeek is agriculture. Furthennore, the 
Hagrnolenbeek has been diwnnected of the Regestrem because of the wnstrilction of the 
Twente canal for navigation and flood protection purposes. 

[This seetion should ref~ to rhe phusrc.1 o6ternnnno~ which resultfim the &GW prsssures &e HMWpaper 5 ver 3, 

w. 4-9 for f e rm indw onphysieol olfsrations). This shotdd inclwie refewtce 10 dIerahLI1lr?ns ra the woter bed h b  

ond rlpmion zone. Photagrophs, w, plans. graphs ond tubles should be producedos required In porticulor, 

pleare diso1ls the lypes ofphpienl olrerruiom, whieh are considsred to be r0Im~oppropnore. These may incl&: 

diPcctphyincd dierruiom upon river ehonnel or bed such as &r siraighteniipg. 

i u id i rec tp~ ioo l  allewdions a c h  ar drainage work on odfocpi~l l& 

Orherx ... J 

The physicai alterations in the Hagmolen-Hegebeek can be classified int0 three types: 

1. the change in morpbology 

2. the change in catchment areas. 

3. the change in hydrology of the catchment 

To describe the physical alterations the list of single impacts of HMW paper S version 3 has 
been wed. The direct physical alterations to the stream resulting &om the agricultoral pressure 
are: 

1. Changes in the moroholoev of the strem: 

- Channelizatiodstraightening of the stream to achieve a faste.r discharge of precipitation; 

- A change in nver profile, namely broadening of the stream, to achieve a faster discharge of 
precipitation; 

- Building of 20 weirs in the stream to reduce the periods of low discharges in summer. n ie  
weirs are not built for irrigation purposes, as mentioned in the HMW paper 5, but to retain 
the water in the strem. 
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2. The change in catchment ar- by using wein and 'dividing installations' (verdeelwerken) in 
order to achieve a more even discharge of streams. During periods of high and low discharges 
the discharges of a number of streams is divided into different catchments. This impact is not 
mentioned in the HMW paper 5. The following adaptations have been made: 

- Discomection of the downstream catchment area of the Hagmolenbeek from the 
catchment of the nver Regge. The Hsgmolenbeek discharges presently into the Twente 
cana1 (see figure 5.1); 

Figure 5.1 Discharge of Hagmolenbeek into the Twente canal. 
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- Enlargeneat of the German catchment area of the Hegebeek. In Gennany, a part of the 
catchment area of the stream Bruninksbeek is connected to the Hegebeek 

- Division of diiharge between the Hagmolenbeek and the Rutbeek at low diiharges. A 
d i i g e  dividing installation has been built in the Hagmolenbeek I km downstream of 
the tributq Rutbeek. The maximnm discharge to the Rutbeek is 0,24 m3/s. At high 
discharges, most of the water is transported through the Hagmolenbeek; 

- (Pmbable) di~soomection of the strem Buurserbeek h m  the Hagmolenbeek. It is still 
uncertain if the streams BuurserbeekíSchipbeek discharged into the Hagmolenbeek in 
former times (Tauw, 2001). Possibly the Hagmolenbeek en Buurserbeek were 
interconnected during wet periods, when large park of the catchments of the streams 
changed int0 msrshy areas and water flowed from one catchment into other. It is still 
uncertain if both streams were connected formerly. 

- Division of discharge between the streams Hegebeek and Usselmtroom due to a 
dividing installation. At high discharges in the Hegebeek water is bninsported into the 
UsseIerstroom in order to realise a basic discharge of 0,315 m3/s in the Hegebeek. 

An indirect physical alteratiom to the stream is: 

3. Change of the hvdroloev of the catchment: 

- Land draiige in the catchment area to achieve a faster discharge of precipitation and a 
more optimal waterlevels for agricultural purposes. 

53 Changes in the Hydromorphological Charncteristica of the Water Bodies and 
&ment of Resolting Impacts 

p e d b e  the hydromorphological changes, which result from the direct physical alterations. For example: 

change in flow regimes and the consequent impact upon d o W m  cbaoncl morphology (e.g. connected ia 

intempted d i m t  transport); 

lake water level regulation and the impact on lake basin morphology; 

artifieial flow regime and th: unpact on riparian vegetation and bank morphology ; 

OUim ..l 

ïñe  variation in rivet depth and width of the Hagmolenbeek and the downstream part of the 
Hegebeek has been reduced drasticaliy due to the channelization and broadening of the strem 
(see table 5.1 and figure 5.2). The Hagmolenbeek has been straightened. The northem bank of 
the stream has a steep nver profde, but the southern bank has a more gentle dope of 1:3 with 
vegetation growing on it at the traject from Meddelenveg til1 the discharge along the 
Woülraterweg (20-5-5). 

The morphology of the ups&eam part of the Hegebeek is relatiiely natural; the strem meanders 
and the banks are naniral. However due to erosion caused by periodic high discharges from the 
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G m a n  pari of the cstcbment the stream has become situated vey low m the stream valley (see 
f i p  5.3). 

The substrate of the streambed has changed; îhe amount of silt and smaü organic matter (dead 
algae) has d d  and îhe wntribution of saaá, gravel and large particles organic matter 
(leaves, wood) has decreased. Low sh.eam velocities lead to sedimeatation of silt and to a 
change of wmmunities to a silt adapted population of species. Eutroph'ion effects occur in 
the downsh.eam part of îhe Hagrnolenbeek, incressing îhe amount of dead algae. The 
contniution of shredders (feediig on large organic material, like l&) in the macro- 
invertebrate community is vey low in îhe Hagrnolenbeek 
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Table 5.1 The hydromorphology is de 

I Hyhlogy 

I I 
Hegebeek Fmm Varintion in 

iricidentallvl flow is 

(3 w 
t0 dIyforsholi permanent 
Pm* only me 

&w 
psaem* 
present 

Hagrnolen- From Varistion in 
beek incidmtallyl flow is 
20-5 pmodi* absent: 
(22 hn) atagmi water almost 

to dry for phon permanent 
peri& only me 

AOW 
panem- 
present 

e foilowing parameters: 
Mombolw I Momholow IaUral I - - 
longitud'i I smicture 
Rivet demb I R'ver depth 1 Stnictuie of ,d 

one sideof 

Absent duet0 Abmtduem Scmi-oahuril Silî,sand, 
ePnalisption normalisation vegctatimat Mganic 

oneside of matta 
the meam: 
Half of 
diamiis 
shady 

The hydrology of the whole strem and catchment has drast idy changed, due to h u m  
impact. The seasonal variation in the quantity of %w is extremely large. The large vanation in 
the quantity of flow leads in tum toa  large variation of the ecologically important paiameters 

stream velocity and water depth. The meao diseharge is 0,579 m3/s and the mrWmum diharge 
9,56 m3/s (measured at the monitoting point, where the Hagmolenbeek dischatges into the -. 

Twente canal). During June til1 September the water is stagnent for on average 2-5 days (stream 
velocity is O m3/s). During winter the stream has high discharges, causing high stream velocities 
and water depths. m e  regulation of the hydrology in the catchment has lead to a yearly 
mauimum waterlevel of the Hagrnolen-Hegebeek of 0.50 below groundlevel. The upstream 

parts of the streams in the Hagrnolen catchment are fed by seepage water. 

Formerly the caîchment of the Hagrnolen-Hegebeek was part of the catohment of the Regge. 
Due to the buildmg of the Twente canal the Hagmolenbeek has been discomected from its 
fomer catchment and diharges into the canal. The hydrology cao be charactetised as follows: 
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- A low spatial vanation of flow due to a low diversity m stream morphology (loss of 
meanders, vegetation, etc.) 

- A highly variable and unnatural pattem of quantity of flow: the stream has high peak 
discharges m winter and spring and periods with Iow diharges and stagnant water in 
summer. This large variatiou in quautity of flow has been caused by: 

a Tbe change of morphology: the straightening and broadening of the streambed leads to 
a fast discharge of the precipitation 

a The building of weirs: Uistead of a complete drying up of the stream in summer, the 
w e b  retain the water during low quantities of flow discharges causing stagnant water in 
the stream 

a Land draiige by ditches in the catchment area. Tbe drainage leads to a lower 
groundwater table and a Lower groundwater buffer capacity. Due to this lower groundwater 
buffer capacity, a dry period leads to low discharges in shorter @e. The ditches transport 
precipitation k m  the catchment very fast to the &mam, causing high discharges during 
wet peri&. 

The connection to the ground water bodies: The combination of a shallow impermeable 
ciay iayer in the mil in îhe higher per$ of îhe catchment snd the relativeiy high groud 
water levels in the lower parts of the catchment lead to a relatively low retention of 
precipitation in the soil and relatively high discharges in the streams after a period of rain. 

Tbe hydrology is described qwntitatively by discharge data of the Hagrnolenbeek at its 
discharge point at the Twente canal (aee figure 5.4). 
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Figure 5.4. Average yearly diiharge pamm for the period 1979-2000 measured at the 
monitoring point, where the H ~ l e n b e e k  dISckargs the Twn& caoal. 

The requirements of the WFD with regard to hydrological and morphological parameters of 
nvers to k described are: 

River mntinuity 

Hydrological regime: 

Quantity and dynamics of wa tdow 

Connection to ground water M i e s  

Morphologieal conditions: 

3 River dep& and width vafiation 

3 Suucture and substrate of the nver bed 

3 Suuchue of the nparian zone 
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5.4 Diicussion and Conclusions 

[Discuss lessons learned, anyproblems encountered and how thcy were overcome.] 

Comparison of the hydrological and morphological parameters described in îhis section with 
the requirements in the WFD shows that most parameters have been described qualiively and 
not quantitatively. 

It can be concluded that a qualitative description of the physical alterations and the morphology 
is sufncient to determine the main problems (natura1 meanderhg stream with variation in 
habitat, strem velooity and substrate has been normalised and canalised into straight channel 
with wek). With regard to hydrology more quantitative data are needed on: 

- The number of &p and the moment in the year of minimum and maximum strem 
velocities and water depth; 

- The seasonal discharge pattem of the Hagrnolenbeek prior to the physical alteratiom 
(historica1 referente). 

These quantitative hydrological data would enable a better assessment of the impact of 
hydrology on the ecological condition of the strem and how human inîìuence has changed the 
hydrology. 
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6 Ecological Status (7 pages) 

@J this chapter, please describe the cunent ecological stam of the water body, following the meture of WFD 

A M ~ K  V, l I "Qualiîy Elements for the Classification of Eoological S W " .  Refer to HMW paper 6 ver 2.1 

6.1 Biologica1 Quaüty Elements 

[Pleae demribe brmfly the curtenf aeologrcal condition of tke water body (wifh more detarlprovided below) I1 wil1 

be importanf 10 dUcuss the follawing aspects. 

The range qfbrologicd measuomenh $&toplanhon, maerophytes, pidyt~benth@s, macroinvertebrntes, fish 

fmna) wed a d  rhe extwti !o whieh it is eomf&md that they adquafdy mjlect fhe pressures resultingfrom rhe 

piysienl mo$@cation upon the worér body. Wouldoddtionol measurements be neededrn thej%ture? Shwfflls 

in the infomtfonauai1abS~ should be kghl~ghted hera andproposds for additional measuremem should be 

suggested. 

The estent towhieh the impoets upon biologv are a c4Rsequence of thephysieal alteran'ons Befh upstream ~d 

dowwtrenm impacts shmild á described. Are other pressures (ach ar pollulion) Important7 How can such 

pmssw2s á separated?] 

The biological quality elements used to determine the ecological status of the Hagmolen- 
Hegebeek aremacro-invertebrates and &h. Information on the presence and distribution of 
water- and nparian plants is lackiig. 

The ecological assessment method EBEOSWA (Ecologische BEOordeling van Stromende 
WAteren) is used to assess the ecological condition of the Hagmolen- and Hegebeek OU the 
basis of macro-invertebrates. The method is based on a combiation of multivariate analysis of 
macr+invertebrate data and expert judgement. The principal idea of the method is that the 
composition of the macro-invertebrate community is the r e d t  of a number of environmental 
factors, narneiy hydrology and organic load as the main factors and nutrient load, substnite and 
the macra-invertebrate community stnicture as side factors. For each of the influencing 
environmental factors an assessment is &en on the basis of the diversity and abundance of the 
macro-inveriebrates found in the strem under study. This assessrnent per environmental factor 
enables to determine the contribution of the different environmental factors to the ecological 
status of the strem and to prioritise measures for ecological rehabilitation. For example, when 
hydrology scores low and organic load high, measures to improve the ecology of the stream 
have to focus on hydrology. The overall assessment is calculated from the scores of the 
environmental factors. 

STQWA 



The ecological assessment of the method is b a d  on a classification in 5 c1ascl.s: 

1. Highest ecological quality: both sensible and general species are present. Sensible species 
wil1 disappear with some human inîluence. 

2. Almost highest ecological quaiity: part of the sensible species and d general species are 

pr-t 

3. Medium ecological quality: sensible species have disappeared, ody general species are left. 

4. Low ecological quality general species have disappeared 

5. Lowest ecological quality: ody certain very tolerant species are left. 

Tñese 5 classes seem to cotrespond to the 5 classes of the Water Framework d i i v e .  
Therefore we assume that a good ecological status as target for natura1 waters in the WFD 
comsponds to the aimost highest ecological quali .  The targets set by the provincial policy 
plans are as follows. The target for the Hegebeek as a ,,quali@ waîer" is the highest ecological 
qualiv. In the Hagmolenbeek the target is lower, the almost highest ecological qualiíy, as the 
stream has been designated as 'perception water'. 

in table 6.1 the scores of the EBEOSWA method are given for two me- points m the 
Hagmolenbeek and one w e n t  point in the upsúeam part of the Hegebeek for the peri4 
1990-1999. 'ìüe scores differ per year, as they depend on the amount of pipitation that has 
fallen in a certaio year. in wet years the ecological condition is better than in dry years 
@ers.comm. G.Schmidt). 

In the period 1990-1998 the quality of the Hegebeek flwluaks between moderate and almost 
highest. For the factor stnicture the mre sometimes low. In 1998 the ecological quality is the 
almost highest for hydrology and highest for brophy and wmmunity stnidwe. Wi regard to 
subsûaîe and saproby the Hegebeek has a moderate ecological quality in 1998. It can be 
concluded that the Hegebeek has a moderate tot good ecological status (based on macro- 
invertebrates) in the period 1990-1998. 

The goal of the WFD, a good ecological staais (correspondiig to an aimost highest ecological 
quality) has not been reached m the Hagmolenbeek. The hydrology is the most restrictive 
environmental factor for a good ecological quality in the Hagmolenbeek. The low ecological 
classes of the fáctors substrate and conmiunity stnicture are the iesult of the impacted . 

hydrology. Low strem velocities lead to sedimentation of silt and to a change of communities 
to a silt adapted population of species. Eutrophication effeots occur only in location 20.010 in 
the downstream part of the Hagmolenbeek. Furthemore, the wnûibution of shredders (feeding 
on large organic materiai, like Ie&) in the macro-hertebrate communiiy is very low in the 
Hagmolenbeek. 



Tabel 6.1: Overview of the ecological quality according to EBEOSWA at 3 measurement points 
in the Hegebeek/Hagmolenbeek. 

l I I I I 11 'V" I I I 
I I I O l o e s a  l I 

Legend: 

Fish 

With regatd to fish, data on the presence of cert 

ain fish species are available (see table 6.2). Only the Gudgeon (Gobrogobro) and the Stone 
loach (Hurbutulu burbutirlus) are typical rheophilic stream species. These are however general 
occurring species in streams, which are not characteristic for the type ,,slowly flowing streams" 
as the Hagmolenbeek and Hegebeek are (see paragraph 4.3 and Box 1). The real characteristic 
species for the slowly flowing streams, such as Brook lamprey (Beekprik, I~mpctruplunerr) 
and Dace (serpeling, Lrucrrcus 1eucisczr.s). are not present in the Hagmolen-Hegebeek (see also 
list of reference species in Box I, chapter 4). The other fish species occumng in the Hagmolen- 
Hegebeek, such as Perch (PerCu jluvratrlrs) and Carp (Cyprrnus curpro), are indicator species 
for stagnant and slowly flowing waters. The conclusion on the basis of the presence of fish 
species is that the Hagmolen-Hegebeek is not suitable for the most sensible stream species, thus 
the ecological condition is not very good However, some rheophilic species are present, so the 
condition is not bad as well. The ecological condition for fish can be classified as being 
moderate to good This means that the good ecological status has not yet been reached. The 
causes for this situation can be numerous: 

- Lack of suitable habitat conditions for spawning and growth, such as substrate, stream 
velocity, waterdepth, especially in the canalised and normalised Hapolenbeek. The 
Hegebeek has a natura1 morphology, but its length of 1250m is limited. 

- Unsuitable hydrological conditions in summer, namely low stream velocities and water 
depths. This is caused by a combination of low quantity of flow during summer periods and 
the large number of weirs, leading to stagnant water of limited depth. 



- Lack of possibilities to m h  the stream due to migration barriers in the Hagmolenbeek and 
the connected streams, such as the German part of the Hegebeek, the Regge (due to the 
Twente cd), the Rutbeek and the Usselerstroom. Referente species, such as the brook 
lamprey do occur in the Dinkel stream. Due to the large numbei of migration W e m  in the 
streams, this species can not migrate h m  the Dinkel via the Vechter Regge to the 
Hagmolenbeek, even if the ecological condition would be suitable for these sensible 
species. 

- Lack of suitable water quality, such as hii oxygen levels. Water quality data of the 
Hegebeek (table 6.4) show that the oxygen levels in summer are too low for salmonids and 
d e r  rheophiiic fish, nedmg levels > 7 &. 

More researoh is needed to detemiine the most limithg cause(s) for the present &h population 
in the Hagrnolen-Hegebeek and to deîke the most suitable set of meaaures to reach the good 
ecological status (e.g. installation of &h W e m ,  improvement of w& quality, improvement 
of habitat conditions). 

Table 6.2: Overview of fish observations in the HegebeekRIagmolenbeek 

Notice: 20-5-A = Hagmolenbeek til1 Beckum, 20-58 = Hagemolenbeek fiom Beckum til1 
Twente caoal. 

STOWA 



Beside their role as bio-indicators species and communities have a significance for the 
(ir)national nature management. 

To detemine the actual significance for nature management a recent@ developed nature 
assessment method for streams in Twente wil1 be used (Schmidî, 1999). The assessment is 
based on the ptesence of aqu&'e $p& ofparíicdar s ignif i~ce.  These are species, which 
need particular interest h m  the water- and nature management because of theu 

rareness in the Netherlands 

o nahiralness, which means that they depend on a natura1 sibiation 

o oharacteristimess for strem ecosystems. They represent an original or a desired eeosysteni 
qualily. 

The aquatic species of particuiar significauice are selected from the p u p ' s  macrophyîes, fish 
and macro-invertebrates (Trichoptera, Ephemeropterq Odonata, Plecoptera and Coleoptera). 
The presence of these aquatic species of particular interest leads to the classification of 
stream(reaoh)es with a low, middle or high interest for nature management. This indicator is 
presented in ttUs case-study next to the macro-inveriebrate mefhod EBEOSWA, because both 
methods differ in their way of assessment, leading to dierent scores in different situatiom (see 
infomation in box 2). Table 6.3 presents the results of the classincaîion are given. The 
Hegebeek has a high aquatic significaace bssed on macro-invertebrate and f i h  data. The two 
locations in the Hagrnolenbeek have a low significanix and are only based on macro- 

Table 6.3 Swres for the significance for nature management on the basis of aquatic species of 
particular significance. 

rnolaibsek locoöon 2 Imacrofauna I Law I Low IModerpteI LOW 
ebeek Imamfauna and fish I Hgh Low I Hih I HIQH 
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Box 2. Ewlogiad amewmeit on the h& of macro-Uveriebmtea 

- EBEOSWA is based on the abundante of species. Each species is indicative for a certsin eoologicai conditiop 
EBEQSWA makes a distmorion behvcc~: 
e General species, which eau live in a bmnd range of environmaits ad aie tolerant for human distinbsncc, 

Spccificspccics,whicbhavevcryspcoinc~wimrcgardtotheabioticoiWonmnt~aievcry 
sawible tor human disturbancf. 

Thc caidation oftbc sunc of the ecologifal condition is W onthe abundsnce ofa spies and its indication for a 
cmain eeolopical condition (gaieral Y n s u s  pik). 

c m  
On the basis of the macro-mvertebraîe indicator, the biodiversity indicator and the presence of 
físh demibed above it is concluded that the upstream part of the Hegebeek has a good to 
moderate status. 

The HagmolenbeeL and the downsh.eem part of the Hegebeek have a low ecological qualiíy on 
the basis of macdovertebrates. The EBEOSWA score is moderate to low ecological qualiSr. 
ïñe presence of aquatic species method gives also a low score for macro-invertebrates. 

Wi regard to fish the Hagmolen-Hegebeek has a moderate to good ecological status, because 
of the presence ofboth (general) rtieophilic and stagnant water fishes in the sirearn. 
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6.2 Physico-Chemieal Elements 

[Does the physical aìterat~on have an impact u p  Ihep&srco-chemiml element<? Examples 4such ~ay>acD are: 

l m  axygen lewls because ofstraightened and deeppned chaml 

l m  remperaiure becawe of discharge qíthe h m ,  ere. 

Desenbe thp SC& of the change inphpíco-chennral elemoüs in I k  conteai oforherpressures (e.g pollufim).] 

The water quality of the Hapolen and Hegebeek is affected mainly by: 

- Organic pollution due to the discharge of sewage water 

- Nubient pollution caused by run-off and drainage water from agricultural land 

The water quality characteriáics of the Hegebeek and Hagmolenbeek forthe year 2000 are 
presented in table 6.4 and 6.5. Table 6.6 describes the regional standards for the Hegebeek and 
Hagmolenbeek. The main conclusions are: 

- The oxygen Levels in 1999 are + 5-6 mgfl 02, which is not very high. In the year 2000 the 
oxygen levels are around or lower than 7 mgOJl in the summer period. The lower standard 
for basic water is met (5 mg/] Oz), the higher standard of quality water is not reached (7 
mgllOz). The standards for salmonid fishes (z 7mfl q and cyprinid fishes (> 6 m a í )  are 
also not reached during summer periods. The saprobic indicator (based on the macro- 
invertebrate assessment method, see table 6.1) shows a decline in ewlogical quality in the 
Hagmolenbeek h m  the higheá to the medium ecological quality in the period 1990-1999, 
indicating that organic pollution affects negatively the biologica1 wmmunity. 

- in the year 2000 the standards for nutrients are exceeded. The nibite values exceed the 
sîandard for salmonid fish of 0,1 mgNa-N/]. in the Hegebeek the regional standards for 
running water are exceeded for phosphate, niírate and ammonium (see table 6.6). in the 
Hagmolenbeek the îrofy indicator based on the macro-invertebrate community (table 6.1) 
indicates a low ecological quality. The ammonium values do not exceed the standards in 
the Hagmolenbeek, but they are high enough to reduce the oxygen level in the water due to 
the nitrification process (e.g. ammonium is processed into nitrate by consuming oxygen). 

The conclusion is that the physieo-ohemical elements oxygen and nuttieuts exceed the 
standards and that the wmbination of the hydromorphological changes (stagnant water in 
summer) and organic and nutrient emissions affects the biologica1 community negatively. The 
water quality of the Hagrnolen-Hegebeek is on the basis of the abovementioned information 
classified as moderate for oxygen due to organic pollution and low for nutrients due to 
eutrophication. 

Despite the negative effect of water qualily, the theory on strearn ecology argues that the 
ewlogical status of the stream is influenced much more by hydrology and morphology than by 
water quality (Verdonsohot et al., 1995). Because of the large human impact on the 
hydromorphology and the important mle of hydrology in a stream ecosystem, the flow 
charaderistics and habitat diversity are probably the limithg factors for ecological 
rehahilitation. However, the present oxygen levels in the Hagmolenbeek and Hegebeek can 
limit the occurrence of rheophilic fishes, such as salmonids. Improved flow characteristics wil1 
increase die oxygen level in the stream. 
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Table 6.4 Water quality data of the Hegebeek in 2000-2001. 
Dite Tot-N %N NE-N N&N NOFN (h Tot-P PO. Water I 

Table 6.6 Regional water quality standards for the Hegebeek and Harnolenbeek. 
Sanm Standad W - N  NOrN 01 Tot-P 

Imcn) írnefll (4) IWL 
90%aatT>lOT !XWym 1096dyyear Meaosummcrvaiw 

Hegebeek Qusiilywatn 02 L 7 0.05 
Ham~oleibeek Basic wata OJ 10 5 0.15 
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63 Definition of Current Ecological Sîatus 

IHow h e  thaphysico-chemica1 and biologrodqudhs> elements been broughl together rn order 10 dePm ecologic111 

status? 

Has this been dam using an exisüng classi/;caiion or usrng erp8njudgemenf? 

Is u conn'dored a good opproxúndwn l0 !he &finitron of good ecalogicd s t a  as dpfined &v rhe directive - whal 

are rhe ueakness in !he curreni definijion?] 

The ecological staais of the Hagmalen-Hegebeek wil1 be b a d  only on the biologica1 quality 
elements, described in section 6.1. The reasons for this decision are that: 

- Hydromorphology is more than water quality the steering factor for the eoological status of 
the Hagmolenbeek (Verdonschot et al., 1995) 

- The ecological assessment method includes indicators ( b a d  on the macro-invertebrate 
wmmunity present) for water quality problems, such as organic pollution and 
eutrophication. 

In case, the hydromorphology bas been improved ti, a large extent, water quality cao become 
the ümiting factor, for example to reach the highest ecological quality. Present oxygen levels in 
the Hagmolen and Hegebeek can limit the occurrence of rheophilic f~hes ,  such as salmonids. 

On the basis of the macro-invertebrate indicator, the bidiersi& indicator and the presence of 
ñsh described in section 6.2 it is wncluded that the upstream part of the Hegebeek has a good 
t0 moderate stalus. 

The Hagmolenbeek and the downsbream part of the Hegebeek have a low ecological quality on 
the basis of macro-inveriebrates. The EBEOSWA score is moderate to low ecological quality. 
The method b 4  on the presenee of aquatic species of &c.& signinoance gives also a low 
S m .  

With regard to &h the Hagmolen-Hegebeek has a moderate to good ecological status, bec8use 
of the presence of general rheophilic and stagnant water fishes in the strem. More research is 
needed to deîe.rmine the most limiting cause(s) for the present f& population in the Hagmolen- 
Hegebeek (e.g. habitat, hydrology, water quality, migration) and to defme the most suitable set 
of measures to reach the good ecological status (e.g. installation of ñsh harriers, improvement 
of water quali% improvement of habitat condiiions). 
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6.4 D i i o n  and Concl~~sions 

[DUNS ieasons l e m d  any probiems encouniered anà how they were overcom.] 

Wi regard to the biological and physicochemical parameters the foliowing conclusions can 
be made. 

Not all the required parameters were available; there are no data on algae and macrophytes. 
With regard to fish ouly information on the presence of species is avaiiable, but no data on the 
composition, abundance and age struohire of &h. Macro-ivertebrate data on composition and 
abundance are avaiiable. 

Aeeordingtoowstreamecolo~itmakesnoscnsetomonaOrandassessphytoplanldonin 
streams, as required by the W, because in general phytoplankIon does not grow in streams. 
Phytobenthos, growing on subshates (stones, plants), is a required parameter of the W as 
well. It is however only meaningful to monitor phytobenthos for ecological assessment in case 
nutnenia are îhe. limiting factor for îhe. ecological quality of running waterrr. Presently, in many 
streams morphology and hydrology are d l  limiting for ecology, therefore monitoring and 
assessment of periphyton will p v i d e  n0 addiional information. 

Assessment method based on S classes 

For most parameters there are no resulia avaiiable of an assessment method based on five 
classes. Only for macro-invertebrates results of suitable ecological assessment methods are 
avaiiable. For the &er parameters expert-judgement has been used to assess the ecological 
stabis. 

With regard to fish data on the presence of certain species were present. In combiation with 
expert-judgenent and a refereuce condition the ecological condition has been assessed. The 
water quality data have been assessed on the basis of expert judgement and the mgional 
standards and general oxygen standards for fish. The EBEOSWA method for macro- 
invertebrates has 5 classes and the classes seem t0 correspond with the S classes of the WFD. 
Moreover, the method indicates which hydromorphological or water quality parameter is the 
limiting factor for the ecological condiion. However, the EBBOSWA method ten& to show 
low scores in cases where v e y  specinc species are presmt, but general species are still 
domiaating. 'Ilierefore, we decided t0 include the indicator method "presence of aquatic species 
of particular signifïcancen (rareness, nanualness, characteristicness for stream ecosystems) in 
our assessment of the ecological status. 

Furihemore, the EBEOSWA method is based on data of a large number of streams in the 
Netherlands. As many Dutoh streams have been impacted by human aCtnities (the Netherlands 
has one of the highest population densities of Europe), the ecological quality results of 
EBEOSWA wil1 possibly yield a somewhat more positive picture of the ecological level than 
assessment methods h m  0th- countries would. The intercalibration exercise should make the 
differences between wuotries more clear 

An additional discussiou point is the instability of the ecological status. The scores difîer per 
year, as they depend on the amount of precipitation that has falien in acertaia year. In wet years 
the ecologicai condition is better than in dry years. To overcome this problem the average result 
over a period of ten years has been wed. 
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7 Identification and Designation of Water Bodies as Heavily 
Modified (6 pages) 

[Rejèr to HMWpaper 7 ver 21. 

7.1 Provisional identification of HMWB 

On the basis of the physical alterations described in chapter 5 and the current ecological status 
described in chapter 6, the downstream part of the Hegebeek and the Hagrnolenbeek are 
provisionally identified as Heavily Modified Waters. The upsiream part of the Hegebeek is 
provisionally identified as natural. 

7.2 Necessary Hydrornorphological Changes to Acbieve Good Ecological S t a m  

[Here. the changes 10 the hydromorphologicol charac!eristics that wauld be (rheoretical(yl necessa!y for achieving 

gomi eco1ogical stam should be assessed Based on this. Ihe effects these changes would have on the specifed 

"Uses"shal1 be estimared and evaluated [Article 4.3 (a). ' 
HW have !he requiredmeasures 10 achiew gomi ecolog~col status been dejned? 

How hns the impact ofthese measures on water uses been kscribed? 

How have "signijieant adverse e@ts" been &$ned (tods cauldrangefrom simple descriptrom of the 

consequences !o economic analpis)? 

How have impact8 upon !he wi&r environment been assessed? This should inel.& upstreaddowmlream @Is, 

wrder implicaiiom of mitigatron measures - waste drsposol or energy use.] 

73.1 Reqoired hydromorphological changes to achieve the Good Ecological Statos 

The required hydromorphological changes relate to the restoration of the thee types of physical 
alterations (described in section 5.2) in the Hagmolen-Hegebeek, namely: 

change in morphology; 

change in catchment areas and 

change m hydrology of the catchment. 

' Artide 4.3 (a) a). "Member Sïates m q  designre a bo& qfsaa$oee water as mtificid or heaviiy 
modified when: (a) the changes to the hy<b.omoyhological characteristicx of that body which would 
be necessmy for achievinggood ecologiéal staius would have s i g n g c m  aàverse eects on luses]: 
S, the wider mionment. ii) navigation, inchdingport foeiliiie~. or reweation iii) ocliviiies fw the 
pypases of which water is store4 s& as hinking water supply, power generation. irrigation, n>) 
water wgulation, floodprotection, land huinaga; or v) ofher eqrraI& important sustainable human 
development ocrivities." 

Different methods for decision-making are: 
- nib 0f&inab 
- expmt assessment (mcl. quahtive and quantitafive data) 

involving political decision, public involvement and wnsensus amoq water users. 
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The question is which hydromorphological change wil1 lead to die good ecological status. To 
answer this question the ecological efîect of the different changes has to be predioted: what is 
the effect of restoring only the morphology of the stream, what is the ecological impmvement 
in case the hydrolopy is restored as weU? To what extent has the hydrology to be restored? 
What is the natural, undisturbed discharge patteni of the stream? These are diffcult questiw 
and only a caiibrated ecologicai model could predict quantitatively the effect of measures taken 
in the stream or catchment on the ecological d i o n  over the whole length of the streem. 
Such a model is not available m). Therefm, a combination of expert-judgement, data 
analysis and literature has been used to detamhe the hydro-morphological measms needed to 
achieve a good ecological status. We choose lhe approach of comparing the Hagrnolen and 
Hegebeek with comparahle reference streams (respectively the Ruenbergerbeck and the 
Hagrnolenbeek) in order to detect the major factors fora certain ecological condiion in a 
stream. A detailed demiption of the comparison is given in appendii A. The conclnsiom of the 
comparison are the foliowing. 

Uptrenm part of the Hegebeek 

The Hegebeek has a moderate to good ecologicai quality. The Hegebeek has a n d  
morphology and no weh. The hydrology of the Hegebeek has been changed by human impaot; 
the German catchment has been enlarged and the hydrology of the Gennan catchment has been 
adapted to agrinil0ural nee& (e.g. drainage). h e  to tbe peridi high diharges h m  the 
Gemm part of the catchment, the stream has h o m e  situated very l m  in the stream valley due 
to erosion. Althougb the Dutch part of the Hegebeek itself has no wein, the parts upstream and 
dowastreem of the Hegebeek have nummus barriem limithg the mipration of fishes int0 the 
Hegebeek. Fwthermore, the water quaiii is not suitable for sensible rheophilic species due to 
low oxygen values. Hydromorphological change8 needed t0 achieve the good ecological status 
are: 

- Restoration of the hydrology in the upstmam German catchment of the Hegebeek leading to 
a more nabiral quantity and dynamics of flow. This should lead to higher stream velffiities 
and quantities of flow in summer. 

- impmvement of the possibilties for migration for fish and macro-inveitebrates. 

Downstream part of îhe Hegebeek ind Hagrnolenbeek 

niis part of the stram has a low ecological quality. Comparison with the reference stream 
showed that restoration of the natura1 morphology and impmvement of the water quality wU 
probably lead to an ecological status between good and moderate, dependihg on the momt  of 
precipitation in a year (ecological status is higher in wet years). To achieve a staóle good 
ecological status the quantity and variation of flow has probably to be restored as weli. 



The approach of compating the Hagrnolen- and Hegebeek with comparable reference streams in 
order to detect the major factors fora certain ecological condition in a strem is debatable. 
Two streams can be comparable to a certain extent, but they are never completely the Same with 
regard to hydrology, morphology and ecology. This means that the derivation of the required 
hydromorphological changes to achieve the Good Ecological Status on the basis of a 
comparison with a reference skream remains uncertain. It would be preferable to use a weil- 
calibrated ecological model. This model should be hased on a large number of data of diierent 
streams for the prediction of the required hydromorphological changes. Ac this model is not 
available eet), we use the method of comparison with a reference ctrearn. 

7.2.2 Requireà measores to reach the good ecological statos 

Three types of measures can be distinguished to improve the hydrology and morphology in the 
Hagmolenbeek. The measms restore the three types of physical alterations (described in 
section 5.2), namely change in morphology, change in catchment areas and change in hydrology 
of the catobment. The thee types of measures are: 

1. Restoration of the morphology of the strem (beekherstel) 

2. Restoration of the former catchment area by removal of dividing works and recomection and 
disconnection of catchments (stroomgebiedsbenadering) 

3. Restoration of the hydrology in the catchment by decreasing the level of drainage in the 
catchment and increasing the groundwater level (systeembenadering) 

Ad 1. Restoration of the morphology of the strem (beekherstel) implies: 
Restoration of the former meandering paítern of tbe stream. 
Changing the profile of the stream from the present broad profile with steep b& to a 

profde with the main channcl for the basic discharge (zomer bed) and a wider channel 
iacluding the riparian zone and floodplains for high discharges (winterbed). 
m Allowing natura1 strem vegetation to grow on the b&. 
m Restoration of side-channels and marsh areas in the stream valley. 

Removal of weirs. 

Ad 2. Restoration of the former catchment area can be done by: 

1) Recomecting former subcatchments, such as the Regge and perhaps also.the Buurserbeek. It 
is still uncertain if the skreams BumerbeeWSchipbeek discharged into the Hagmolenbeek in 
former times (Tauw, 2001). It is possible that the Hagmolenbeek en Buurserbeek were 
interconnected during wet periods, when large parts of the catchments of the streams changed 
int0 marshy areas and water flowed fiom one catchment into other. This is however uncertain, 
because the border between both catcbments is relatively high. Recomection of former 
subcatchment of the Buurserbeek wil1 probably increase the basic level of the quantity of flow, 
the high quantity of flow during wei periods and reduce the penod of low to zero quantities of 
flow during dry periods in the Hagmolenbeek. This measure has also been presented in the 
,&egge visie" as an ecological restoration measure. Recomection of the downstream part of the 
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Hagmolenbeek to the Regge skeam via connection under the Twente oenal will have no effect 
on the hydrological chanicteristics of the Hagrnolenbeek. Howevs, the measure c m  have a 
positive eEect, b u s e  the possibiiies for fauna to migrate from the Hagmolenbeek to the 
Regge will probably mcrease and the original catchment will be restored 

2) R e m d g  the discharge works. This wil1 lead to a more uneven quantity of flow in the 
Hagmolenbeek. The differente between high and low discharges will riss: the high diharges 
wil1 even be higher and low diiharges lower than at present. The effect of this measure on the 
ecologioal condition is meertain. The flow patkm wil1 become even m m  extreme and 
unnalurai. The risk of a dry stream or stagnant water increases. A possible positive effect could 
be that morphologicai processes, such as erosion and sedimentation, intens* ai higher 
discharges, leading to higher W i t  diversiíy. The positive effect hol& oniy in oase the stream 
morphology has been restored. What the ultimaîe ecoiogicai effect is of mmoving the diiid'ig 
works remain uncertain. Therefore, this measure w i U  not be discussed further in this oasestudy 

p r o j a  

Ad 3. Restoration of the hydrology in the catchment (systeembenadering). This measure implies 
the restoration of the hydrology of the catchment and &wam. The objective is a more natural 
diischarge pattcm, which means a reduction of high discharges, a higher basic discharge and a 
longer penod of basic discharge. This diiharge pattem can be icaiised by a ris6 of the 
groundwater level in the catchment and a deorease of the drainage capacity in order to retain the 
water in the catchment for a longer time. 

A modellmg exercise has been carried out to determine the effect of the nrst two measures on 
the hydrology and morphology of the Hagmolenbeek. The modelling resdts predict the relative 
effect of the restoration of the natura1 morphology and restomiion of former catchments 
compared with the present siaiation. This means that no absolute, but only relathe conclusions 
cm be made on the basis of the modelling. The effect of the tbird measure (restoration of the 
hydrology in the catchment) ha9 been determined by the use of l i  and expert judgement. 
A more W e d  description of the modelimg anti expert-judgement is presented m appendix B. 
A summary of the effect of the measures on the hydrology and morphology is described in 
table 7.1. 
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7.23 Impact on water nses nnd significant adverse effeeb 

Restoration of the natura1 morphology impacts only agricultural activities directly borderhg the 
sfream, as the abovementioned changes to the stream morphology need space and agriculture 
wiU be impossible in a broader border dong the stream. The loss of agricultural land in the 
catchment due to this measure wil1 be 5%. This land is the most fertile in the catchment due to 
regular floodiig of the land by the stream. But the flooding can also have a negative effect on 
the yields dependimg on the moment and duration of flooding. The 5% land needed for 
morphology restoration wil1 have to be bought by the Waterboard &om the famiers. This 
implies cos6 for buying the land and remeandering the strem. The agriculture in the rest of the 
catchment area will not be significantly impacted by this measure. It is concluded that a loss of 
5% of the land is not a significant impact. 

The recomection of a catchment area can lead to an increased risk of floods as a result of the 
increased quantity of flow. The modelling exercise showed that water level afier reco~ection 
increases with a range of 1-20 cm oompared to the present situation. This leads to a smal1 
increase of the risk of floods (see table 7.2 and appendix B, section 7B1.2.4.). It is difficult to 
determine the significante of this effect, as it depends on the Wuency, the point of time and 
the location of f l d m g .  

Table 7.2 Estimation of risk of floods based on prediction of waterlevels after the 
implementation of the different restoration measures in m +NAP for typical discharges at four 
locations sensitive for flooding. Bold iigures: waterlevel exceeds ground level. 
M u s m  oiwbirgc U DisInnee from 5893 7 ~ ~ 7  9308 11693 

Twcatrriod ( m b  

Rawm D@W - 18.45 20.60 22.75 25.65 
2 ' I ksw  dischsrgc 18,WJ 20.75 2380 25.90 

Morpbology restoraticm Dcslgn duehargs 18.55 20.50 2260 25.55 
2' h i g a  duchargc 19.M t080 22.90 25.80 

Rearoneohooof Lksiga d-10%. 18.49 20.60 22.76 25.66 
oatcbment Z* Dcsiga discharg+lff?*c 1890 20.80 23.03 25,93 - of Dcsiga ddmrg+lO%* 18.55 2 0 3  22,65 2157 
oatcbmmt and 2' k i m  dishu@llYA* 19.03 20.84 22,92 25.86 

* ïí is es<imated ULSt the remnnection of cafchmmt Ie& m m mcreax of tbc discharge witb Iû% 

The restoration of hvdrology has a significant effect on other uses in the catchment, namely 
agriculture. A higher grwndwater level wil1 decrease the yields at locations, where the present 
gmundwater level is optimal for the cultivated crops. At locations, where groundwater levels 
are presently too low, a rise in groundwater level will increase the yields. The change in yield 
has been estimated by using so-called HELP tables (see appendix C, section 7B.1.5.3.). These 
tables predict the yield reduction as a result of drought and f l d i .  The yield reduction at 
higher groundwater levels is î309/0, which is a doubiiig of the present yield reduction number. 
The costs of the 15% extra yield reduction due to rising groundwater levels are 1,8 million 
Wyear. This cm be qualified as a significant effect. The Hagrnolen catchment has a use- 
oriented function, which aims at developing an economic sound agriculture. The rise of 
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groundwater levels wnîlicts with the development of agriculture in the catchment. Other 
streams and oomsponding catchments, e.g. Hegebeek, have a nature fundion: wlogical 
restoration measures in the catchment can be implemented more easily in these catchmenis. 

73.4 Impacts on tbe wider environment 

The impacts on the wider environment dewribe the negative effeots on reíated watebodies: 

- The restoration of fomer catchments leads to remmection and discomiection of sbreams. 
This re- or disoonnection of shwuna to the Hagmolenbeek oan improve the hydrological 
boundary condiion fot ecology. It can als0 lead to running dry of streams m adjacent 
watersheds in dry pdods or extreme high discharges in the Hagmolenbeek dwing wet 
periods dependmg on the present discharge pattem and the hydrological dect of the d i  
/reconneotion. 

73  Assesament of Other Environmentai Optiona 

[Th& section should oonaixt ofhvopam and t h e m p r m  dqines the scope of the second: 

ThejFrst part shodd Mer to the idLntificuîMn a d  akfinition of the bcnefwial objectives sewed by the modified 

characteriattiu qfthe water body [see Art. 4.3 o ) ]  

The seeondpari sharldconsider other alternatives $0 the oxisiing "wafer we"[again Jee Art 4.3 (b)]. There 

me fhree mpeds to fhe tesi of Art 4.3 (b). Aiternatives to the exisfing "water use"must: 

How hme these issues been oddressed? 

How w& h :he messment of optiom been?] 

7.3.1 Identiücation and definition of the beneficiai objectives aeweü by the rnodlfied 
characteriaüca of the water body 

The nonnalisation and canaliion of the súeam and the drainage in the catchment have been 
Camed out to optimise the hydrology of the catchment for agrioultural purposes. Furthemiore, 
due to the nomialiion and canalisation of the strem agriculture on the land d i y  next to 
the strem became possible. W, the area of land suitable for agriculture has increased. 

3 Atticle 4.3 @) WFD. "Mmber Stam may designme [...J PI h e d y  modijsd w k  (b) fhe beneficid 
objectives s m e d  by fhe L.. ] modfied chmacterIsfica qfthe water body cm not, for reosom of 
technicaì fearibiliv or disproportzonate co&, reasmb& be achiewd by other m e m ,  which are a 
signficantly betkr environmental option." 
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The change of catchment areas by discomection and recomection of tnbutaries and the 
installation of dividing works has been caníed out to reduce the risk of floods. 

The diswnnection of the Hagmolenbeek from the Regge has been caused by the buildimg of the 
Twentecanal for navigation and watermanagement purposes. The disconnecfion decreases the 
risk of floods in the Regge cat~hment. 

73.2 Alternatives t0 the existing "water w" 

Restoratfon of the naturaI mrphology 

Restoration of the naairal morphology impacts only agricultural activities d'ictly bordering the 
stream, as the restoration of the stream morphology needs space and agriculture will be 
impossible in a broad border along the stream (i15 m). The ag~iculture in the rest of the 
catchment area wiii not be signif~cant negatively impacted by this measure. An alternative for 
the famier to the existing water use is to sell the Land to the water board and to buy alternative 
land in the catchment area. 

(Technical) feasibility 

The area dong the stream, where morphology restoration is perfomied, has to be bought h m  
farmers or private o m e n  on a uoluntaty basis. The voluntas, basis leads actually to delays and 
incomplete. restoration, as some owners are oot willig to sell their ground for various reasons. 

Furthermore, aceegtance of the measures by the local people is important. As part of a 
restoration of the Hagmolenbeek dwing the 90's a l i e  of trees had been planted along the 
stream. These trees have been removed, as the locals didn't Wre them. Due to acceptante 
problans the actual restoarion of the stream was less ambitieus tban planned before. 

The total costs of strem restoration consist of the following: 

3 The costs of buying the area needed. The average price for land in Twente is € 36.300,- 
ha 

3 The cos@ for building the new pmfile and the meaudering pattern of € 2,26,- /m3 

The total costs for the restoration of the Hagmolenbeek amount to € 1.543.350,-. 

These costs are the gros costs for the Waterboard of the restoration measure itself. Probably 
the waterboard can make use of existing subsidies for sire.am restoration. The yield of the sale 
of the land (€ 1 .407.172,-) by the farmer cm be regarded as wmpensation costs, which the 
farmer can use to buy alternative land. It is assumed that maintewnce wsts of the strem and 
bank will remain the Same, Most pobably the m a i n t e m  costs wil1 decrease in the long run, 
as a natura1 stream needs less maintenance. 

~nvironmental effects in a wider context 

Environmental effects on a wider context refer to negative effects of the alternatives on the air, 
soil water and biodiversity. There are no environmental effects in a wider context 

Restoration of thefonrrer catchment 

The inmead risk of floods due to the restoration of the f m e r  catchments can be redueed by 
the d o n  of wcalled retention areas. These areas are d y  located in the lowland plains 
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and are fl& temporarily during wet periods t0 reduce the risk of floods downstrearn. The 
c d o n  of retention areas is a new policy in hitch water management. The general goal is to 
designate app rmllmateiy 3% of the area in a catchment as retention areas. 

h the Hegmolenbeek catchment, these low level retention areas wil1 be siíuaîed in the siream 
vaiiey mils (beekdalgronden). In figum 4.1 a map of the mil wmposition of the Hegebeek- 
Hagmolenbeek catchment is shown, in which the siream vdey grounds are represented. The 
retention areas have not yet been designated officially. 

Restoration of former catch& is an important management goal of the Waterboard Regge & 
Diokel. A study has been perfonned to the possible traject of the reconnection of the 
Hagmolenbeek to the Regge. A number of different attcniative trajects have been denoed and 
demibed. It cm be concluded that this measure is technically feasible. 

The creation of retention areas is a Dutch policy to decnase the i n d  risks of flooding. 
The generai objective is to designate approximately 3% of the area in esch catchment of the 
Netherlands as retention area Thus, this alternative to the. existing water use is technica@ 
feasible as weil. 

Casts 
The wsts of tbia measure wnsist of: 

Co& of the reIdis-connecîíon works themselves. The wsts are estllnated to be: 

Regge stream via connection under the Twente d. The costs oonsist of the construction 
of a connection under the Twente canal (a so-called "onderleider"). 

- € 9.5324,-: for the iecoflflection of the Buurserbeek to the Hagmolenbeek. The costs 
consist of the costs of €68.089,- for purchase of i 2 ha of land and the costs of € 27.236,- 
for the excavation of *10.000 m3 mil. The reconneetion of the Buwserbeek is only relevant 
in case the Hagmolenbeek en Buurserbeek have actuaüy been interoonnected in fonner 
times. Thb is stil1 uncsrtain. 

e Costs of the alternaíives t0 existing water use, in this case the oostp of the oreation of so- 
called retention areas to reduce the risk of flmds. In another catchment of the Waterboard 
Regge & Diei ,  the Dinkei, retention areas have been selected and the farmers owning this 
land are compensated for the use of their land as retention area These compensation costs 
are used t0 calculate the wsts of the d o n  of retention rueas in the Hagmolenbeek 
catohment The retention areas are mostly low-iying areas, such as the streem vdey land 
(see ñgure 4.1 for the location of stream vdey soil). m e  average wmpensation wsts for 
inundation are € 250,-h year. Th total wsts are 3% x 9256 ha (present catchment size) x 
€ 550,-h.yea~ € 69.450,-lyear 
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environmental effects in a wider context 

There are no environmental effeds in a wider context. 

Restoration of rhe hydrologv in the catchment 

The restoration of hydmlogy has a significant effect on agriculíure in the catchment, as a higher 
groundwater level will generally dec- the yields. Locdy the yield can increase at higher 
groundwater levels, because the area is too dry in the present situation. The h e r s  wuld be 
wmpensated fmancially for îhe yield reduction by subsidies or by higher pnces for their 
products. The altemative to change to crops that need high groundwater levels (such as rice) is 
n d  an option (yet). There are no examples available of areas in Netherlands, where the 
groundwater level has been increased and the negative effsct to farmers have been reduced by 
changing to an akernative cmp. Both fmancial wmpensation of farmers and the change to other 
crops depends largely on the future global European and national agricultural policy. 

Technid feasibility 

Tbe restoration of the hydrology of the catchment is diíXcuh to implement, because the present 
major function assigned by the regional govenunent (province) to tbe Hagrnolen catchment is 
development ofagriculture. ïñis politica1 decision wmplicates the implementation of 
hydrological restoration measures, which will affect agiculture negativeiy, in an "agricultural 
development area". 

The darnage costs of the yield reduction have been dculated by using HELP tables. The total 
wsts for the Hagrnolen caîchment amount to € 1.815.700,-/year. 

Environmental effects in a wider context 

There are. no environmental effects in a wider context. 

The different cos@ and feasibility of the restoration measwes and the alternatives to present 
water use are summarised in table 7.3. With regard to the w&, diierent types are 
distinguished: 

nie wsts of the restoration measure itself, e.g. the costs for digging a memdering strem; 

Compensation wsts of the altemative. Tbe wsts aim to compensate the negative impact on 
uses, e.g. the wsts forthe creation of retention areas for the increased risk of floods. In 
some cases the wsts of the restoration measure are simultaneously wmpensation costs, e.g. 
for morphology restoration the land bas to be bought from the farmer by the Waterboard. 
For îhe Waîerboard these are costs of the measure, whereas for the farmers these earnings 
cm be regarded as wmpensation wsts, which he can use to buy altemative land. 

Darnage costs, which represent the îïnancial losses of the users due to the negative impact 
of the restoration measure, e.g. the loss of income due to lower agficultural yields. Tùe 
alternative option forthis negative impact is to wmpensate the users for thei fmancial 
losses. Therefore, these costs are compmble with wmpensation wsts. 
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ifh HMW working paper (HMW8version 6 sppraisals paper) on appraisal techniques has 
been understood weli, the wsts of the restoration measure iîself are not part of the 
disproportiomte CO* appraisal to determine if a water is HMW or natural. Howwer, the wsts 
of these measures can be high, therefm we have included these wsts in the summary table (see 
also discussion point in section 7.4). 

Table 7.3 Summary of costs and feasibility of measures and alternatives to present water we. 
M c u u n  I T y p e e f ~  ITotdurtr 

Canpcnsatica eorr$ f01 - Creetion of 3% retentica 
the aitanativc crcation sne m fatchment: €69.450,- 
ofr*eiltionaiea /Y= 
Dsmagc eosLI cfyield Yicld rehidion due t0 
rrduction h i g h  grouod wata IeveIs 

€1.815.700,-lyesr 
(in case the fsmras are 
compcnsatcdforthcse 
oos$ are compsrabb t0 
mmpmrationeasts) 

An mdication of the total co* of the present maintename of the Hagrnolen-Hegebeek is &en 
in table 7.4. The wsts amount to aLmoste90.785,- per year. However, a large pait of these 
activities wiU have to be made also in case the measure morphology restoration has been 
carried out, but the freriuency wil1 be lower: 

- The 6equency of mowing wil1 probably decrease to once per year (depends of the profile 
after restoration) 

- The maintenance of the plantation demeases to once in the 5 years 

- The number of w e k  wil1 decrease and al1 remainhg w& wil1 have a fish passage. The 
exact number is not yet hown and has to be determined by hydrologioal modelling (For the 



cost calculation the number of w e k  has been decreased by 50°h, the total number of &h 
passages remains the w e ) .  

- The restoration of profile is not necessary anymore, as morphological processes wil1 
determine the pmfile. 

The totsl maintenance costs after morphology restoration are estimated to be €3 l .775,-Iyear, 
which is a dec- of 65% of the maintenance costs before morphology restoration. 

Table 7.4 índication of the oost in eum of the present maintenance of the Hagmolen-Hegebeek. 
Aaivíly Frcquaioy&em arnrme i m i i i a g l W ~ * i  to(aleoaemUycP 

Morille 

7.4 De~ignation of Henvily Modified Water Bodies 

[Dwcnbe h m  the &igMtlan process has been applied (IneIude maps of dar(gnaiedwater bodres). See HMWpapr 

3 ver 3, pnper 7 ver 2. 

W7uir isJues h e  determinedthe scope of the designaiion - compme differenl approaches (~ee HMWpaper 7 ver 2) 

It w reeommended thm botk desigmtion ophona darcribed mplrppr 7 ver d&. 7 & 8 are &led This rnvolves 

I )  the case where only I& morphology of the wafer body is aìîered a d  it rec ts  the ecologicd stam or 

2) the case where $he hydromorphology ir alteredand U &SCIS the ecologiCa1 SlaM 

The prefemed opiiom should (hen be idenhped] 

In thii M i o n  @arts of) the Hagmolen-Hegebeek have to be designated as HMW on the basis 
of the technica1 fsssibiiity and costs of altematives, which reduce the negative effects on other 
rises. The designation should be carried out on the basis of two diierent approaches: 

1) Designation as- on the basis of physical alteration: the physically altered part ofthe 
+er is designateù as HMW and the affected parts u p  anà downstream are natura1 witb Icss 
stringent objectives. The physical alterations to the Hagrnolen-Hegebeek are: 

- River channel straightening - Changing the profile into a broad channel with s t e p  banks 
- installation of w e k  
- Drainage in the catchment. 
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2) Designation of HMW on the basis of changes to the hydromorphologicai cheractenstios: . . 
not only the physicaiiy altered part, but alm the afîeoted u p  and Qwnstreem part of the 
river are designated HMW. 

ï ñ e  infomiation needed for the desigoation has been wllected in the foregoing d o m  6 and 
7.1 and 7.2. 

In d o n  6.1 it was wncluded that the upstream part of the Hegebeek has reached a moderate 
to good ecological status on the basis of assessment by macro-invertebrates. With regard to fish 
it was wncluded that the Hagmolen and Hegebeek are not suitable for sensible slmam species 
and that stagnophilic species are dominating. More research is mded in order to fuid îhe real 
cause(s) for the present ñsh population in the Hagmolen-Hegebeek and to determine suitable 
restoration mesJures. The Hegebeek hes a naûual morphologv and no weirs. The hydrology of 
the Hegebeek has been changed by human impact; the Ge- catchment has been eniarged. 

According to the nrSt designation approach besed on physical alteration the upstream part of 
the Hegebeek wuld be desigoated as natural. However, the ffiologicai condition has a moderate 
to good ewlogicai status. As the hydrology and water quality of the Hegebeek depends 
wmpletely on restoration measures taken in the German part of the catchment, a less stringent 
objective wuld be assigned in case the ecologicai quality would deteriorate to a moderate 
ecologicai status. It is however still uncertain if the status natural with a leas stringent objective 
can be designated for such oases. In box 3 more infomiation is given on the present 

transboundary management of the Hegebeek. 

Accordi to the second desigoation approach on the basis of changes to the 
hydromorphological ~Itaracteristics, the Hegebeek wuld be designated HMW. The migration 
baniers and the low ecological quality in the Hagmolenbeek and in îhe Oernuui part of the 
Hegebeek are probabiy the reason that the ecological status fluctuates betwem the good and 
moderate ecological status. 

nie downsbream part of the Hegebeek and Hagmolenbeek has a moderate respeatively low 
ecological quality. information on the effectiveness, wsts and feasib'iíy of restoration 
measures, which has been wllected in d o n  7.1 a d  7.2 is summkd in table 7.1 and 7.3 
wüi be wed for the HMW desigoation process. The downstream part of the Hegebeek and the 
Hagmolenbeek are desigoated HMW, because the restoration of the hydrology of the catchment 
is needed to attain the good ecologicai status. Ths wmparison of the Hagmolenbeek with the 
referente stream Rumbergerbeek showed that the restoration of the morphology wouid lead to 
a good to moderate ecologicai quality. Additional hydrologicai measures, such as the 
reconnectim of former catchments and the restoration of the hydrology of the catchment are 
needed fora longtem achievement of GES. 

The wsts of the restoration of the hydrology of the catchment is high (€1.800.000,-e). 
M m e r ,  the societal feasibility is toa low to attain the good eoological status in 2015. ï ñ e  
restoration of the hydrology of the catchment is ditIicuit to implement, because the present 
major function assigned by the regional government (the province Overijssel) to the Hagmolen 
catchment is development of agriculture. 'Ilie wnsequence of this politicai decision is that it 
wüi be difficuit to implement hydrologicai mtoration measures, which wiii affect agriculhiie 
negativeiy, in an "agricuItura1 development area". 
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The restoration measures morphology restoration and recomection of the catchments have no 
diiproportionate costs and are technically feasible. However, for the realisation of morphology 
resloration the Waterboard depends on the farmers or private owners, which sell their ground to 
the Waterboard on a volunt;uy basis. The voluntary basis leads actuaUy to delays and 
incomplete restoration, as some owners are not willing to seU their ground for various re8sons. 

Application of the two different designation approaches makes no difference to the designation 
of the Hagmolenbeek as HMW, because the whole Hagmolenbeek bas been physically altered 
and its hydromorphologioal charactenstics have been changed. 

I The Nethalaods aod &many have regular consultalions about the transbouodsry Heg& at d i 5 m t  mansgcmn,t 
levels. Tbc Dutcb waterboard Rcane & D i l  has a numba of wishcs wirti ~ g d  U>: 

the nstoraticm of farmer cat~hmcnts. - hprovement of <he retention of p"ipitatim water leadlng to higher dischsrges in summer aod lowu 
d i i  in winter. - Marsc of dinusc emissiws bmm agr icube causing aa improvcmnt of wstcr quaUty in the Hegebeek. 

I Gamany hos noi yet ma& any docisions with +d t0 the aiwvaneniimcd measuns in the Hegebeek eatchmcnt As 
mComoaO~artoftheHegCbOeJLh8sbaolarmlradaiitedtoa~culairalnadsandhasarellativeloweu,1~d 
wodition, &e Oemiaa wa& managem ûave &t put hjgb m d m  mcasures in the catehmcnt. ïlu 
exphüms rire tbat the hydrology and watu quality wüi nar improve dnsödly  in the &M1 temi. Except bmm these 
repuiar, hiosbouodary wnsultations no ether itism>ments forbansboundary rivu mansgement exkt. 

A wmplidng ciraimstance is the different ofganisation of water in the Neîbalaads and Germany. In 
Gemaqy the mpdbi l i t i es  are disaibuted wcr  a n+ of partocrsr 
- The ~ n t e n v a s d x h d c  for the maoagemsm of waten 
- The Obawiissnl>ehmde for rhe policy of waters - 'Ibcmunicipaiity for the puri6Wim of waste water 
- The K&, bcing a eoordinating aganisatim (a scwf of p v k )  

7.5 Díseussion and Conclusions 

[D~SCUI~ 1msons leurtd. anyproi+lem encounfered ond how Ihey were overcom.] 

This d o n  discusses the process of establishiig chapter 7: what were the problems and how 
have these problems been solved. The following discussion points could be raised: 

- The procedure of designating water bodies as HMW starts from the assumption that it is 
possible to derive the exact cause-effect relationship between a measure taken and the 
resulting ecological condition. However, these relationships are for most ecosystems very 
difficult to make and are accompanied by a high degree of uncertainty. In the case 
Hagmolenbeek we tried to predict the hydmmorphological measures needed to achieve the 
Good Ecological Status by comparing the Hagmolenbeek with the hydmmorphology, water 
quality and ecology of a reference stream, the Ruenbergerbeek. However, this appmach is 
debaîable, as two streams c m  be comparable to a certain exîent, but they are never 
completeiy the w e .  This means that the derivation of the required hydmmorphological 
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changes to achieve GES remains uncertain. This lack of knowledge and unmtahly raises 
questiom with regard to the juridical and ñaancial wnsequences of not achieving the 
values of the biological parameters belonging to the GES or GEP after 15 years. Isn't it 
more practicable to describe the objectives of the WFD also in hydrological, morphological 
and water quaüty terms in addition to the biologid term ? 

- Due to a hck of a wmbiaed gruundwater-surface water model a quautitative and reliable 
prediction of the effact of a certain measure taken at a certain place and time (reconnection 
of forma catchment areas, hing p u n d  water level, reduction of drainage) on the 
discharge in thc stream is impossible. Moreover, modelling results are b a d  on 
assumptions as well, l e d i g  to a ceitain kgree of uncertainty. Next to modelhg, we used 
an alternative approach, based on experi-judgement aud analysis of wmparaóle studies. It 
should be bome in mind that îhii procedure has to be applied to all strpams and rivers in the 
Netherlands and that almost all these waters have been impacteà by change8 of morphology 
in the stream and hydrology in the catchment. For some of these waters suitable models 
exists, but for a large number of waters these models are not available (yet). At the name 
time a large number of ecological reetaration plans of streams arp carried out at present. An 
intepted research programme on the ecological (and economie) efnciency of dierent 
measures (including monitoning data of present projects) m l d  inoraese the knowledge m 
stream rehabiiion and stmiulate the development of caliited models. 

- h the M 8  vmsion 6 uppruidpnper C~~(siùeration of thepossible apruisul 
teclmiques imtolved in the designatinproeess for HMWthe use of a wnsultative forum or 
p u p  of experis is proposed to decide whether adverse effects are siguiñcant or costs are 
disproportionate. This approach wil1 probably not work in a lot of cases, as the 
consideration of signiticauce and costs is subjective and political. If you have a d t a t i v e  
fmun wim stahholders and mterest groups, such as farmers and envimurnental ngo's, the 
farmers w-üi probably think that the adverse effects and the wsts of tb restoration 
measures m the Hagmolenbeek are sigoificaut and disproportionate and the ngo wil1 nnd 
the opposite. With regard to the p u p  of experts tb question is what type of expeits? 
Scientists, wmltants, policy-makhg officials? Are they independent enougb with regard 
to the different interests at stake? We K e i  that the discussion with stakeholders has been 
d e d  out already through the pmcess of democratie decision-making end has taken shape 
in policyph with regard to spatial planning aud the designation of nahire- or use-oriented 
functiom of water. The fact that the Hegeheek has a nature function and the Hagrnolen a 
we-oriented function is the product of democratie decision-making and discussim with 
stakeholders. 

- Accordi to the EU HMW paper 7 version 2, the desigoation of Heavily modiied water 
bodies (section 7.4) should be b a d  on two dierent approaches, namely the physical 
alteration or the hydromorphological alteration of the water body. However, in section 7.3 
the wsts and feasibiiiíy of the d i t  aiternatives have been deîermined. It would be 
more logid to use this information to designate a waterbody as HMW or nehual. 
M m e r ,  the Water Framework Directive states that a water WIJ be designated HMW in 
case the wsts of alternatives are disproporîionate or not technically feasible. We 
remmmend to base the designation of HMW on the wllected information on alteniatfves 
and not on the physical or the hydromorpho1ogical alteration of the waterbody. 
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- In the HMW designation procedure the costs have to be determined for alternatives for 
uses, which are negatively impacted by the hydromorphological changes needed to reach a 
good ecological status. If these costs are disproportionate, the water becomes HMW. The 
costs of the restoration measures themselves are not considered, although these costs cm be - 

high and can even be higher than the wsts of the altematives for the negative impact on 
uses. The fact that the costs of measures are not included in the disproportionate costs can 
lead to the following situation. A water has been designed natura1 or HMW with a CC& 
GEP on the basis of the costs of alternatives, but later in the River Basin Management Plan 
route the costs of the restoration measures are considered too high and the water will be 
designated natura1 or HMW with a less stringent objective. This forest of different 
objectives makes the application of the WFD very complex. Therefore, it is proposed to 
replace the less stringent objective by the possibility to have a longer time penod to achieve 
the GEP or GES. This means that the objectives remain the same, but restoration measures 
which are too expensive can be carried out at a later penod. 

- It is difficult to detemine the (technical) feasibility of certain measures and alternatives. 
Catchments and streams, which have been adapted to agricultural needs during cenhuies, 
can not be restored to their natura1 condition in 15 years. Furthemore, the implementation 
of most of the measures depends at the moment on voluntary co-operation and acceptab'ity 
by the local public and the farmers. How this w-operaîion and acceptability wil1 develop in 
the coming years is unceatain. Expropriation of land is presently only possible in the 
Netherlands to reduce the risk of floods, but not to improve the ewlogical quality of waters. 
Neia to these local aspects, the global, European and national agricultural market and 
politics determine the possibility for the farmers to compensate yield reduction as a result 
of environmental measures (e.g. higher ground water leveis, using less pesticides ad 
nutrients) in higher prices (e.g. more expensive products from biological farming) or by 
o b t a i i  subsidies (e.g. stimulation of biologica1 farming). At present, the agricultural 
sector is in a difficult economic position and probably a lot of space will become available, 
because famiers can not suwive fuiancially. This space wil1 be used by the remaining 
farmers (who have to extensie) and for other functions (nature development, housing). On 
the 0th- hand, the dificult economic position will probably reduce the willingness of the 
farmers to cooperate in ecological restoration projects, as the nature lobby is not considered 
to be a partner. 

- The designation of HMW waters conflicts with the Dutch policy of spatial planning. The 
Hagmolenbeek has the function of perception water with relatively low ecological goals. 
The catchment of the Hagmolenbeek has agriculhue as major function. This means that the 
function nature and ecology has a lower prionty than the function agriculture. This way of 
spatial planning policy and ñmction designation conflicts with the Water framework, in 
which each water should reach a good ecological status. Only if it is technically infeasible 
or if the costs are too high lower ecological goals can be set. To solve this problem spatial 
planning aspects should be incorporated in the framework diiective. The spatial planning 
policy relates to the low feasibility with regard to stream morphology restaration. The 
space needed for restoration has to be bougbt on a voluntary Wis, leadmg to delays and 
incomplete restoraîion. If the spatial planning policy would designate nature as most 
important ïunction in the catchment, the Waterboard would have more instruments to 
obtain the area along the stream. 
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- This case-study gives some iasight in the administrative bwden wiîb regard t0 the man- 
hours needed for designation of di waters in a catchment as natwui, artiñcial or heavily 
modined and reporting the results t0 the European Union. The administrativ . . e burden for 
the Waterbod Regge & Dinkel is estimated t0 be: 

- 1,3 man-year for the ñrst designation; 

- 026 man-year for the revision of the HMW designation after 6 years; 

- Inmeas of biologica1 monitoring with regard to mmphytes and macro-invertebrates 
( h m  once in 4 to 8 years t0 once in 3 years) and starting the monitoring of pirytoplaoldon 
and nsh (hm incidental monitoring t0 once in 3 years) in almost al1 waters. 

The dmated time needed for the first designation, nameiy 1,3 man-year, is probabiy the 
minimum time needed, as a relativeiy large momt  of data and information on the 
Hagrnolen-Hegebeek have been available for this oase. Fwthermore, this oaseshidy has - - 

been &ed out by persons, which are relativeiy good informed h u t  the Water Framewd 
D i i v e  and the HMW designation procedure. Bearing this in min& it is e>rpeoted that on 
average the Dut& Waterboards will need a time investment of 2 man-years t0 perfom the 
first designation on their waters. This large administrative burden m e m  a large investment 
of the personal and fíaancial means of the Water boards. Clear guidances on how t0 perform 
the designation a d  what information is to be eollected are thmfore needed. 
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8 Definition of Maximum Ecological Potential (6 pages) 

[P Iew  dimus. to the extent possible at fhis stage. fhe maximum eeologiogicPIpotc~iaI (MEP) of [he wmer body that 

is achieuable (see WFD Annex 11, 1.3 "&tablishment of Type-Spcific R e f i e  Conditiom for Surfoee Water B& 

Typs? with rejërence lo WFD Anner Y. Table 1.2.5 "Definitions for Maximm, Goodami Moderate Ecological 

Polenlial for Heavily Modijìed or Arfijiciul Water Bodied'giving lhe normalive dejiniliom of ecologicol potenliai). 

IdmifL ony oreas requiring firther clorifcotion.] 

8.1 Determinhg Maximum Ecological Potential 

The Maximum Ecological Potential (MEP) wil1 be determined in the following way: 

1. Determination of hydromorphology of MEP on the basis of: 

- The altered hydromorphological conditions which are a consequence of the physical 
impact of the use. These hydromorphological conditions are deiennined by the 
consideration of the dispropottionate costs and technical feasibility of measures in the 
designation procedure 

- Al1 mitigation measures that have to be taken to ensure the best approximation to 
ecological continuum, in particular with respect to migration of fauna and appropriaîe 
spawning and breediig grounds. 

2. Determiination of the water quality of MEP. The water quality should correspond to the 
High EEological Status and Good Ecological Status of a siream, being designated as natura1 
water, but the impact of the altered hydromorphological conditions on the water quality has 
to be taken into account in the determination of the water quality. For example, a low 
sheam velocity, due to an altered hydrology, wil1 decrease the oxygen content. For the 
Hagrnolenbeek it is decided to we the regional standards for water quality to deiennine the 
MEP and GEP. These regional standards are partly b a d  m national standards and partly 
on regionally developed standards. For the MEP the standard of negligible risk (VR: 
verwaarloosbaar risico) and for the GEP the standard of the maximum acceptable risk 
( M R  maximaal toelaatbaar risico) wil1 be applied. The standards are described in table 
8.1. 

Table 8.1 Application of regional sîandards for water quality as MEP and GEP. For the MEP 
the sîandard of negligible risk and for the GEP the standard of the maximum acceptable risk 
applies. 

I varuble 1 Nceded adapîation to 1 unity I Stindsrd for MEP 1 Stindard for CEP 1 
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3. Sean:h fora wmparable water body md description of its hydromorphology, water quali@ 
and biology. 

4. Prediction of the biology of MEP on the basis of expert-judgement of the measures and 
water qualii of the MEP and the characteristics of the comparable water body. 

Part of the method for deriving a MEP is the search for a wmparable water body. In most cases 
it wil1 be impossible or very difîlcult to fínd a water body that meets aü criteria In oase such a 
waterbodyoaobefom&itremamSriskytobtheMEPofyourHMPIwatsronthe 
charaoteristics of the wmparable water body, as two streams can be oomparable to a certain 
extent, but they are never completely the Same. It would be preferable to base the maximal 
ecological potential on a reconslruction of some theoretical status using a w m b i i o n  of 
different methods (e.g. ecological prediction modeis, histoncal data or spatiai referente 
waters). 

8.2 Measures for Achieving MEP 

[De~crlprion ? f n e < ~ d ~ r e a  [hot w d  theoretieo& have to be undeMke~ in order t0 ailow compwison with the 

c losa  eompa?abIe w- body. 

How h the oppropime level of mitigation been &flned?] 

These measures for achieving MEP wnsist of: 

1. Inclusion of hydromorphological measures needed to mhieve GES that are teohnioally 
feasibíy and do not lead to d i i o n a t e  wsts, namely: 

- Stream restoration (meaudering, smaller and natura1 pmfile, n a b d  banks, side 
channeis, marôhes) 

- Restorstion of catchment by remmection of the Hagmolenmolenbeek t0 the Regge under the 
Twente d 

2. Exclusion of the hydnnnorphological measures, which have led to the designation as HMW 
(the measures were not tachnicaiiy and societally feasible or implied diiportionate high 
costs), namely: 

- Restoration of the hydrology of the catchment 

3. AU mitigation measures tiiat have to be taken to ensure the best appmximation to ewlogical 
continuum, in piuticular with respect to migration of fruuia and appropriate spawning and 
breeding grounds. 

4. Measures to achieve the water quaiity objectives described in section 8.1. 

An overview of d l  possible (hydromorphological and mitigation) meas- for streams is 
presented m table 82. However, some mitigation measures are n& applicable to the 
Hagrnolenbeek or may be more or less feasible. Therefore, the measures have been classuied 
acwrdiig to their feasibiüiy in the following oategories: 
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O. Not applicable in Hagmolenbeek case 

l. Hydromorphological measure, whieb is not feasible due to significant negative impact 
on uses and technica1 unfeasibilityldisprop~tionate costs of alternatives: basis for 
designation as HMW 

2. Hydromorphological measure, whieb is feasible: no significant negative impact on uses 
and technieal feasible and no disproportionate costs of altemetives 

3. Moderate feasible mitigation measure due to impact ar costs: wil1 probably be excluded 
in River &i plan on the basis of a wst-effectiveness study 

4. Feasible mitigation measure: no impact on uses and low costs 

W~ mgad to the water quality measures Listed in table 8.2 the distinction is made between 
reduction measures, which are part of the national policy and are obligatory and additional 
reduction measures. Additional reduetion measures for manure, bouseholds and pesticide are 
not v q  feasible, because of the w-oriented funetion of the Hagmolenbeek catchment and wil1 
pmbably be exoluded in the River basin plan. 
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8 3  Comparison with Comparable Water Body 

[Deaeribe haw a cotnparable water body was ulenfvîd - w& selection sfraiegy w w  dejined bwed upon fypologiuil 

@hysico-diemical and hydromorphological) parameters. Ww biolo5'd dntn urcd w part of the selection process? 

Wus the eeologicol eondition ofthe water body comparable zo thc HMWB?] 

The step to be taken in this section is the selection of another comparable waterbody as a 
reference for the MEP. The selection criteria are: 

- Comparabili of waterbodies with regard to the g e n d  characteiistics, therefore the 
wmparable water body should also be the Same water type as the Hagmolenbeek; the 
middle part of a slowly flowing lowlandsûeam. 

- A hydromorphology comesponding with the MEP. Thii mans that the included m m s  
of section 8.2 have either been carried out already or exisî by nature and that the excluded 
measures of section 8.2 have not beenoanied out. For example, if slream morphology 
restoration is feasible, but the restoration of the hydrology in the catchment is not feasible, 
then the reference strem has to have a natural morphology, but an unnatural hydrology due 
to drainage in the catchment. 

- Avaiiabili of data on hydromorphology, water qwlity and biology in order to deswibe the 
MEP quantitatively. 

For the selection of a wmparable reference water body an ioventory study is used, which has 
been carried out by the Water board and includes al1 streams in its management area (Schmidt, 
G., 1999. De selectie van stromende waterparels in Twente. Waterschap Regge & Dil). In 
this inventory the streams are deccribed on the basis of macro-invertebrate and fish data and 
abiatic chanicteristics (hydrology, morphology, water qualiíy, maintenance). 

On the basis of the thee criteria mentioned above the ben-k is suitable as 
comparable reference stream, because: 

- It is the middle part of a slowly flowing lowlandstream 

- The morpholow is natural, which is wmpamble to the morphology of the Hagmolenbeek 
after stream restoration has been carried out 

- The hydrology is comparable to the Hagmolenbeek: 
Both streams are fed by rain 
Tke land use in the catchment is comparable 
The catchment has been drained to optimise a g r i c u h  

- The substrate of both streams is differenf; the Hapolenbeek is saady, whereas the 
Ruenbergerbeek has a loamy soil with gravel b a n k  This óiierence in substrate wiU 
probably cause a quicker dqing up of the Hagmolenbeek, as water infiltrates more easily in 
sand soil than in loamy soa. Moreover, the differente in substrate can lead to differenoss 
with regard to the presence of certain critica1 species, living only on sandy or loamy 
substrate. 
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- The water quality of the Ruenbergerbeek with regard to oxygen and nuhient levels is better 
&au the present water quality of the normalid and canalised Hagmolenbeek. The future 
&eam restoration in the Hagmolenbeek wiU pmbably increase the oxygen levels. As the 
land use of both stream is wmparable, we assume that the oxygen levels of the 
Hagrnolenbeek aRer stream restoration wil1 be comparable to the levels in the 
Ruenbergerbeek. Despite the fact that the Ruenbergerbeek has a better water q u a l i  the 
wncenîrations of various substances still exceed the standar& of both the GEP and MEP 
(see table 8.1). This means that the Ruenbergerbeek is not a suitable comparable waterbody 
for the MEP with regard to water q d i .  It should be noticed, that all stream in the 
menagement area of the Waterboard have not yet achieved the water qnaüty objectives of 
the MEP, which is the staudard of negligible risk. The reason for this is the agriculturai 
practice. As a result phosphate, uilrate and metals Ieach into the gronnd- and surface water 
leading to high wncenîrations. Herbicides (not shown in thw: saidy) are also (occ~~ionally) 
present in rural stream in c o n d o n s  far above the standards. 

The Ruenbergerbeek bas been compared with the Hagmolenbeek in section 7.2.1. in order to 
derive measures for achieving the Good Ecological Status. The hydromorphology, water quaiity 
and biology of &e Ruenbergerbeek are described below. 

Hvdrommhology 

The hydromorphology of the Ruenbergerbeek is described in table 8.3. The main dierence 
with the Hagmolenbeek is the morphology. The lateral and lon&dii  morphology is more 
n d  due to the presence of m e s  and an irregular profile. The r @ h  vegetation is not 
Completely natarai, but consists of grasses and moss. The hydrology is wmparable to the 
Hagmolenbeek, as the catchment cheracteristics are comparable. However, due to more 
inñiîration the Hagmolenbeek wil1 probably desiccate quicker than the Ruenbergerbeek. 
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Cable 8.3 Description of the hydromc 
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In table 8.4 the water qnality values over the year 2000 of the Ruenbergerbeek are presented. 
Comparison with the water quality values of the Hagrnolenbeek (table 6.5) show that most 
water quality variables are comparable, except h m  ammonium and oxygen values. With 
mgard to NI-& and 9 ,the water quality of the Ruenbergerbeek is better. In table 8.5 the test 
water quality values are wmpared wiîh the regional standards, which have been d e f d  as 
the MEP and GEP values (see table 8.1). The water quality values of 2000 do not exceed the 
GEP value for 2015. This mans that at present the ecological objectives for 2015 are met. 
However, total phosphate, sulphate and nitrate e x c d  the MEP value. 

With regard to water quality objectives of the MEP it c m  be cmcluded that achievement of 
these high objectives is almost unreachable before 2015 due to an inheritage of the past. A 
large number of soils in the area are saturated with nuûients. Reactions of nutrients and 
calcium in the subsoil liberaîe metals from the mil, whkh subsequentiy leach int0 ground- 
and surface waters. Leaching of these subsîanoes int0 the ground- and surface water wil1 
lead to hii wncenirations in the streams and rivers, despite the f& that emission reduction 
measures have been taken in the catchment 
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Table 8.4 Average water quality values per month over the year 2000 of the Ruenbergerbeek in 

Table 8.5 Test water quality values diowing comparison with the mgional standards, whioh 
have been defined as the MEP and GEP values for water q d i .  The bold value d the 
GEP value and the adie value exceeds the MEP value. The values have been adapted 
~ccordiig to the needed adaptatim to measurements described in table 8.1 

Metro-inveriebrates 

ï ñ e  ecological quaüty of the Ruenbergerbeek over the last ten years based on the macro- 
inveriebrate asmment method EBEOSWA is presented in figure 8.1. The almost highest 
ecological quality (green) corresponds with the good ecological status (GES) 8ccoTding to the 
WFD. î ñe  policy goal of the water board is to reach the high& ecologioal quality, relating t0 
the status of quality water. 

Dete 
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For some factors and years the quality is higher or equal to the GES and for some facîors and 
years îhe factors score lower. The scores differ depending on the climate of the ycar: in wet 
years the scores are higher than in dry years. The hydrologioal condiim are the limiting factor 
for the ecological quaiii of the Rwnbergerbeek. The scores for trophy, substraîe and atnioture 
are related to the hydrology. 
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In the Ruenberghk a relatively iarge number of (v-) rare macro-invertebrate species have 
been obsenred (figure 8.2 and table 8.6). Many of these species am typical stream organisms, 
and are indicative for unpoliuted and oxygen-nch and fastly flowing water. It is assumed &t in 
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f a &  tima these mies h& a nider spread in the otitehment of the Dideel, but lhat they have 
been push& b& dw to the canalisation o f d e  Jtreams and the desimation of the &?atahment. 

Fig~re 8. t Q d e w  of  the ecological quality mording to EBEQSWA at one maurenieat 
pint in the Rwnbergerbeek over the period 1990-2000 (based on 8 masuremem). 

Figure &2 OhSemation of m e  species in the Ruenbergeibeek over the gerisd 1-2000 (based 
on 8 0 ~ 0 1 1 5 . ~ .  
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The Ruenbergerbeek has a high ecologioal quaiity with regard to fish. The fish species present 
in the Ruenbergerbeek are described in table 8.7. Almost d species are typical stream species 
of the trout-salmon unie of a river. Dace and Bullhead are migrating species, which are specinc 
for slowly flowing lowlaadstreams. Next to these two specinc species more general stream 
species occw in the Ruenbergerbeek. 

Table 8.7 F i h  species present in the Ruenbergerbeck, measured m 1996. In the last column the 

8s) Description of MEP Tor Eagmolenbeek 

The hydromorpbology of the MEP will be the hydromorphology of tbe stream after morphology 
restoration, iecoflllecîion of fnmer cetohments and the ecological maintenance of the banks and 
channel (see table 8.9). The measures t0 be taken have been described in paragraph 8.2. 

The water q u a l i  charactrristics of the MEP are b a d  OU the regional standard of negligible 
risk (VR: venvaarloosbaa~ risico), which is desaibed in table 8.1. 
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The description of the biological parameters wil1 he estimated on the basis of the 
hydromorphological and water quality characteristics of the MEP and the biologica1 
chartrcteristics of the mmparable water body, the Ruenbergerbeelr. 

The eoological quality of the Ruenbergerbeek based on macro-invertebrates is eonsidered to be 
a moderate to good eoological status. This conclusion is based on the results of the EBEOSWA 
method, which flucauite. between moderate to very g o d  Fwthennore, a relatively large 
number of (v-) rare macro-invertebrate species have been ohserve% which are indicative for 
unpolluted and oxygen-rich and fastly flowing water. 

However, the present water quality parameters of the Ruenbergerbeek exceed the values of the 
MEP with regard to nutrients. This means that the water quality belonging to the MEP of tbe 
Hagmolenbeek is better than the present water quality of the Ruenbergerbeek. On the basis of 
that it is concluded that the ecological quality with regard to macro-invertebraîes of the MEP of 
the Hagmolenbeek wil1 improve slightly due to a befter water quality and is considered to be 

goed. 

'Be Ruenbergerbeek has a high ecologieal quality witb regard to f ~ h  due to the presence of 
@pical migrating strem species of the trout-salrnon mne of a river. On the basis of this, it 
could be wncluded tbat the MEP value of tbe Hagmolenbeek with regard to fish is good. 
However, next to the characteristics of the síream itself, it is important that the relatively rare. 
fish can reach the Hagmolenbeek. ïñerefore, tbe ecological quality of MEP of good for &h is 
only achievable under the precondition that the connectivity and the ecological quality of the 
connected sheams is suitable for migrating fish. 

STOWA 



pirnws l e s a o ~  learned ony probkm enconnfered and how they were overcome.] 

Part of the method for deriving a MEP is the search for a wmprable water body. In most cases, 
it wil1 be very dinicult to ílnd a water body that meets al1 cnteria (wmparab'iity of waterbodies 
with regard to the general c ~ o s ,  hydromorphology corresponding with the MEP on the 
basii of the designation and availabiiity of data on hydromorphology, water quaiity and biology 
in order to describe the M P  quantitatively). In case such a water body cm be found (e.g. 
Ruenbergeibeek), it remains risky to base the MEP of your HMW water on the chammistics 
of the wmparable water body, as two streams can be wmparable to a c& extent, but they 
are never completeiy the same witb regard to hydrology, morphology and ewlogy. It is 
concluded, that it is a better option to derive the m m h d  ecological potential h a 
reconetnrction of a theoretica1 status. For this recoostniotion a w m b i i o n  of diierent 
methods, suoh as the use of ewlogical prediction models, histonoal data or spatial referenffi 
waters wuld be used. 
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9 Definition of Good Ecological Potential (6 pages) 

9.1 Determination of Good Ecological Potential 

[Descrrbe the ecologicalpotentral 10 be achieved in the medium and long tem ReJër topaper 3 ver 3. nr 3 

How has slight deviatronfrom the MEP been deJiwd? 

HM the dPfinition of good ecologicalpotential been influenced by fhepracticability of the mir~gotlon measures?] 

Practicaliív of measures 

The measures needed to achieve the GEP may be a selection of the measures for the MEP 
taking into account the practicality of measures. In tahle 8.2 the feasibility of the mitigation 
measures has been described (class 3: not feasible mitigation measure, c l s s  4: feasible 
mitigation measure). 

Stream restoration has been classified as a feasible hydromorphological measure, however it 
depends on how much area can he bought dong the stream on a voluntary basis. This remains 
an uncertain factor for the future. 

Defuiition of GEP 

In this section the Good Ecological Potential is determined. The deñnition of the GEP is that it 
deviates slightly from the MEP. Aceord'ig to the EU papers the interpretation of "slight 
deviation" can be influenced by the practicality of measures. 

With regard to hydromorphology the difference between GEP and MEP is based on the extent 
of realisation of morphology restoration. As the realisation depends on how much area can be 
bought on a voluntary basis, certain sections of the stream can not be restored. Which part wil1 
be restored and which part not is still uncertain. 

The water quality values of the GEP are based on the regional standard of the maximum 
acceptable risk and are described in table 8.1. 

For the biologica1 parameters maminvertebrates and fish the choice bas been made to defuie 
the "slight deviation" ftom the MEP for HMW waters the Same as the slight deviation of the 
good ecological status from the referente wndition for aatural waters. Thii mans  tbat basai 
on an ecalogical assessment of 5 classes, such as the EBEûSWA method, the GEP is one class 
lower than the MEP. With regard to fish no assessment method in 5 classes is available, 
therefore the GEP wil1 be based on experi-judgement. Based on the ecological quality of the 
comparable water body Ruenbergerbeek, the GEP is defme-d as follows: 

- Macro-invertebrates: GEP is one class lower than MEP (having the good ecological status), 

tbus the Good Ecological Potential has the moderate ecological status. 

- Fish: The ecological quality of the MEP is high due to the presence of specific stream 
species with relatively large numbers. We assume that for the GEP the general siream 
species dominate and that specific stream species are present but with a low abundante. 
The ecological quality is good to moderate.. 
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9.2 Identiñcation of Measores for Proteethg and Enbancing the Ecologicai 
Qorlity 

[In this chapter, piease &desk the options for meawres designed toproteet and Ifneceamy enhnnee fhe 

ecologid quali@ ofthe watsr body. W D  Article I 1  requirar the eatabliahmetd ofa programme of meaauves, 

aïaünguiahing beween bmic andauppemenfmy menautes. J 

The following measures wil1 be taken to achieve the GEP in 2015: 

Momholm restoration consistha of: 
- development of inundation mnelcreation of retention areas 
- partial removal of weirs 
- construction of fish passages 
- passive development of meanders 
- reconstructionofmeanders 
- Ternoval of artificial embankment of channel 
- adaptation of channel maintahhg the capacity 
- application of holes and sandbanks 
- &lication of dishubihg objects 
- application of sbucbire adapted to target species 
- creation of steep and overhangbg banks 
- application of pools 

Hvdrolonical restoration measure. consistina of: - - 

- restoration of the former catchment area 

Water a d i  measuw% 
- remiction of manure emissions due to national polis, 
- reduction of household emissions due to national policy 
- reduction of pesticide emissions due to national policy 
- reduction of &ei diffuse pollution due to national policy 
- reduction of diffuse pollution h m  two stomwater overflows 

Qther measures: 
- ecological maintenance of strem channel 
- ecologioal maintenaoce of banks 
- re-introduction of species 

in the sections 9.2.1 and 9.2.2 below the abovementioned measures have to be disthguished as 
basic and supplementary measures. This distinction has not been made, because the diierence 
between the two types of measures is unclear. Comparison of the defintion of both type of 
measures in the Water Framework D i i e  in article 11, part 3 and 4, revealed no clear 
dilTerace, as: 

- they both aim to achieve the ecological objectives described in article 4 

- the deñnition of the basic measure (article 1 1, part 3) focuses on the objective of a measure 
and the definition of the supplementary measure (artide 1 1, part 4) describes the 
instniments to be wed in a nonexclusive list of supplementary measures in Annex Vï, 
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part B. As al1 possible types of instnunents (legislative, economic etc.) are listed, al1 
possible measures wil1 fall under one of the instruments. 

As the abovementioned measures al1 a h  to reacb the environmental objectives of article 4 and 
fall under one of the instnnnents Iisted in Annex W, part B, it is not possible to make a 
d i i i o n  between both measures. We would recommend providing clearer defmitions and 
criteria for both type of measures. 

9.2.1 Basic Mersmrer 

[See Arf. 11.3, which &o rkférs r0 Arr. 10 n d  pnri A ofAnnex m. 

H m  h a  rhe link behveen the goadecologicnlpoiential nndany possibk memures been derermrned?] 

[See M. 11.4 and prut B of Annex Vl. 

Can slrpplemeninry measures contnbute ro deliwring environmenlnl imptmmenr?] 

9.3 Dicnssion pnd Conclusions 

[DSCICV lessom lenrned, any problems encmfered nnd how fhey were owrcome.] 

The Good Ecologioal Potential has been detennined in a pragmatic way, as the instructions in 
the HMW paper 12 ver 3.2 Maximum and Good Ecological Potential for Heavily M d i e d  
Watahdies to determine the GEP are relatively vague (page 13:"It is intended that member 
states within the HMW working p u p  follow theu own approach, includiig statistical or 
ecological approaches or a combiion of the two"). The GEP has been d e f d  on the basis 
of: 

- The practicality of measures for the hydromorphology 

- The value of present regional standards for water quality 

- Application of the Same defmition of "slight deviation" between GEP and MEP for HMW 
waters as for the slight deviation between good ecological status and referente condition 
for natoral waters. This means that the GEP is one class lower than the MEP based on an 
ecological assessment of 5 classes (having more or l e s  the classes: very good, good, 
moderate, bad, very bad). 

It is however uncerîain, if this combimation of hydromorphological water quality and biological 
parameter values would match "in the real worldn. To relate the different parameters with each 
other a well-calibrated ecological model for running waters is needed that predicts the 
biologica1 values of a strem based on a c& hydmmorphology and water quality. This 
model is not available (yet). 
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10 Conclusions, Options and Recommendations (5 pages) 

10.1 Conclusions 

[Highlight the "Iessons learned" coneerning the weatment ofhemik modified water bodies in fhe Water Frnmework 

Direcriw. Discuss applicnbiliiy of results in ofher river basins in the same ecoregion (ofyour country).] 

This case study has applied the designation procedure for HMW waters to the Dutch stream 
Hagmolen-Hegebeek. We consider the stream Hagmolen-Hegebeek representative for the 
probkms of many streams located in areas on sandy wil lyingabove the sea level (mainly 
southern and eastem part of the Netherlands). In these areas the hydromorphology of the stream 
and the hydrology of the catchment bas beencompletely adapted to agricultural use in a process 
that took centuries. Fuahermore, suhcaîchments have been d i imec ted  and rewnnected to 
reduce the risk of floods. As a result different types of hydromorphological changes have been 
carried out in the stream on different locations, so we consider these type of streams interesting 
to test the procedure for the designation of heavily m d i i  waters. 

However, one hydromorphological impacî, which occurs in a considerable number Dutch 
streams is the change of the hydrology of the catehment due to drinking water extraction. This 
impact does noi occur in the catchment of the Hagrnolen-Hegebeek, therefore this casestudy is 
noi representative for streams, which are heavily influenced by this impact. 

With regard to the availabiiiíy of data, most hydrological and morphological parameters have 
been described qualitatively and not quantitatively. ft cm be wncluded that a qualitative 
description of the physical altstations and the morphology is sufficient to determine the main 
problems (a natura1 memdering stream with variation in h a b i i  sîream velocity and substrate 
has been normalised and canalised into a straight channel with wek). With regard to hydrology 
more quantitative data are needed on: 

- the number of days and the moment in the year of minimum and maximum strem 
velocities and water depth, 

- the seasonal discharge pattem of the Hagmolenbeek prior to the physical alterations 
(historica1 referente). 

These quantitative hydrological data would enable a better assessment of the impact of 
hydrology on the ecological condition of the siream and how human influence has changed the 
hydrology. 

With regard to the biologica1 and physico-chemical parameters it is wncluded that not al1 the 
required parameters are available. There are no data on plankton and macrophytes. Wi regard 
to fish. infonnation on the presence of species is available, but there are no data on the 
cmposition, abundance and age structwe of the fishes. Information on the composition and 
abundance of maordnvertebrates is available. 
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/Recommen&Nom sharld be dgeneral nature andperîain to rhe objecfives offhe Europeonpro~ecf on heaviìy 

modipedwater b&. Inpmtin<lar, itemsfor cowiaèration in rhe homu>nised and consistent i~lementrtion ofthe 

Water F r a m o r k  DiredNe sharld l>e dlsmsed Highlig& a 9  clar+Iiom of Aunores or guidelines that may be 

n& or helpful.] 

in this d o n  the discussion points and recommendations are smmwid, which have been 
presented in the previous text. 

It is rather unclear how to i- water bodii on the basis of the guidelines of section 4.3. 
The identifïcation of water W e s  has to be b a d  on 4 criteria: the application of the typology 
system, the definion of hydromorphological units, the type specinc biilogid condition and 
the &&e management unit. These criteria are different and can therefore lead to different 
d i o n s  of water bodies. 

Fiufhermore, the minimum lengfh or size of a waterbody and catchment is unciear. The length 
of the waterbody upstrem Hegebeek is only 1250 m. The total size of the Hagmolen-Hegebeek 
is 27 ian. This small length raises the question, if the water body is significant enough for 
d i c t i o n  and description. 

1 EcologicaI aaseasment methoáto determine ecologicai status 

I This case-study present8 two methods for the messment of the eoological condition based on 
macro-inveriebrates. Both methods diffei in their way of ~ ~ ~ e 8 8 m e n f  leading to diierent scores 
m dierent situations. 

Due to the calouiation method of EBEOSWA the swre of the ecological condition can be 
reiatively low in situations, where there are very specinc species present, but the abundance of 
general species is high as well. These situations ocour quite o h  as general species tend t0 
dominate, botb in afîected and in na- unpolluted areas. The high abundance of general 
species wiU dec- the score and ovenuie to a certain extent the presence of some very 
specific species. 

Because of this way of ~s8essmenf we also presented the results of an assessment method 
based on the presence of aquatic species of partimlar signiticance. 

In addiion, the EBEOSWA method is b a d  on data of a large number of slreams in the 
Netheriaads. As many hitoh streems have been impacted by human activities (the Netherlands 
has one of the highest population densities of Eumpe), the ecological quaiity results of 
EBEOSWA wil1 pmbably yield a som& more positive picture of the eoological level than 
essessment methods fnnn other wunûies would do. The intercalibration exercise should make 
the differences between wuntries more clear. 

A t h i  discumion point is the instabiiity of the ecological status. The scores d i  per year, as 
they depend on the momt of precipitation that has Mien in a certain year. In wet yem the 
ecological condition is better than in dry yeam. To overcome this problem the average resuit 
over a period of ten yeam has been wed. 
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Monitoring ofphytopIonbon andphyrobenthos in rnnning waters 

Acwrding to our strem ecologists it makes no sense to monitor and assess phytoplankton in 
streams, as required by the WFD, because phytoplankton does not grow in streams. 
Phytobenthos, growing on substrates (stones, ptants), is a required parameter of the WFD as 
well. It is however only meaningful to monitor phytobenthos for ecological assessment in case 
nubnents are the lmiting factor for the ecological quality of running waters. Presently, in many 
streams morphology and hydrology are still limiting for ecology, therefore monitoring and 
assessment of periphyton wil1 provide no additional information. 

Predjctton ofhy&omorphological meosures needed fo achieve the Goud Ecological Status is 
uncertain 

The procedure of designating water bodies as HMW starts h m  the assumption that it is 
possible to denve the exact cauweffect relationship between a measure taken and the resulting 
ecolegical condition. However, for most ecosystems these relationships are very difficult to 
make and are aecompanied by a high degree of uncertainty. In the case Hagrnolenbeek we tned 
to predict the hydromorphological measures needed to achieve the Good Ecological Status by 
wmparing the Hagrnolenbeek with the hydromorphology, water quality and ecology of a 
referente strem, the Ruenbergerbeek. However, this approach is debatable, as two streams can 
be wmparable to a certain extent, but they are never wmpletely the Same. This means that the 
derivation of the required hydromorphological changes to achieve GES rernains uneertain. Thii 
lack of knowledge and uneertainîy raises questions with regard to the juridicial and fínancial 
wnsequences of oot achieving the values of the biologicai parameters belonging to the GES or 
GEP after 15 years. Isn't it more practicable to describe the objectives of the WFD dm in 
hydrologicai, morpbologicai and water quality term in ci&iition to the biological terms? 

Prediction of hydrological e@ct ofmeasures taken in the catchment is meriain 

Due to a lack of a wmbiied groundwater-surfaoe water model a quantitative and reliable 
prediction of tbe effect of a certain measure taken at a eertain piace and time (recomection of 
fomer catchment areas, rising ground water level, reduction of diaiiage) on the discharge in 
the strearn is impossible. Moreover, modelling results are b a d  on assumptions as we& leading 
to a certain degree of uncertainty. Next to modelling, we used an alternative approach, based on 
expert-judgement and analysis of comparable studies. It should be borne in mind that this 
procedure bas to be applied to al1 streams and rivers in the Netherlands and that almost al1 these 
waters have been impacted by changes of morphology in the strem and hydrology in the 
catchment. For some of these waters suitable models exist, but fora large number of waters 
these models are not available (yet). At the Same time a large number of ecological restoration . 

plans of streams are carried out at present. An integrated research programme on the ecological 
(and economic) efficiency of different measures (including monitoring data of present projects) 
wuld increase the knowledge on stream rehabilitation and sîimulate the development of 
calibmted models. 
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Use of a consultative forum or group of experts t0 determine sign$cmu:e of effects and 
dispoportionate costs. 

In the iìMW8 wrsion 6 ccpprnisols paper Consideration of the possible appraisal techniques 
hohted in the designalion prmess for HMWthe use of a wnsultative f- or p u p  of 
expetis is proposed to decide whether adverse effects are significant or wsts are 
diiportionate. This approach will probably not wo* in a lot of cases, as the wnsideration of 
significante and costs is subjective and political. If you have a wnsultative f o m  with 
sîakeholders and interest groups, such as farmers and environmental ngo's, the farmen will 
probably thllik that the adverse effects and the costs of the restoration rneasures m the 
Hagmolenbeek are significant and disproportionate and the ngo wiii fh~d the opposite. Wi 
regard to the p u p  of experts the qnestion is what iype of experts? Scientists, wnsultants, 
policy-making officialSm Are they independent enough with regard to the different interests at 
stake? We think that the discussion with stalreholdeia has been d e d  out already through the 
process of demorratic decision-making and has taken shape in policyplans with regard to 
spatial planning and the designation of nature or use-cniented functions of water. The fact that 
the Hegebeek has a nature function and the Hagmolenbeek a use-oriented function is the 
pmduct of demmtic decision-making and discussion with stakeholders. 

Procedure of HMWdesignalion 

Acumüng to the EU W paper 7 vmion 2, the designation of Heavily modified water 
bodies ( d o n  7.4) should be based on two diierent approaches, namely the physical 
alteration or the hydromorphological alteration of the water body. However, in section 7.3 the 
wsts and feasib ' i  of the different alternatives have been determined. It would be more logical 
to use this information to designate a waterbody as HMW or naanal. Moreover, the Water 
Framework Directive states that a water can be designated HMW in case the wsts of 
altematives are diiportionate or not technicaliy feasible. We recommend to base the 
designation of HMW on the wllected information on altematives and not on the physical or the 
hydmmorphological alteration of the waterbody. 

Costs of restoration measure versus cos& of alternatNe 

In the HMW designation procedure the wsts have to be determined for ahnatives for uses, 
which are negatively imp&ed by the hydmmorphologioal changes needed to reach a good 
ecological status. If these costs are diimportionate, the water beoqmes HMW. ïhe wsts of the 
restoration measures themselves are not considered, although these wsts cm be high and oan 
even be higher thau the costs of the altematives for the negative impact 0x1 MS. The fact that 
the wsts of measures are not inchided in the disproportionate wsts can lead to the followmg 
situation. A water hss been designed natural or HMW with a certain GEP on the basis of the 
wsts of ahnatives, but later in the River Basm Management P h  mute the wsts of the 
rcstoration measures are wnsidered t00 high and the water wiii be designated natural or HMW 
with a less stringent objective. niis forest of different objectives makes the applicatim of the 
WFD vey wmplex. 
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Therefore, it is proposed to replace the less stringent objective by the possibility to have - for 
instance as a result of the considerations in the river basii management plan - a longer time 
period to achieve the GEP or GES. ïñii m m s  that the objectives remain the Same (as 
determined in the designation procedure), but restoration measures that are too expensive c m  
be carried out at a iater period (as a resul of the management plan). 

Technieal versus societal feasibility 

It is difficult to detwmine the (technical) feasibility of certain measures and altematives. 
Catchmats and stream5, which have been adapted to agricultural nee& d u ~ g  centuries, can 
not be restored to their natura1 condition in 15 years. Furthemiore, the implementation of most 
of the m m  d@ at the moment on voluntary cooperation and acceptab'iity by the local 
public and the farmers. How this cooperation and asceptabiiity will develop in the coming years 
is meertain. Expropriation of land is presently only possible in the Netherlands to d u c e  the 
risk of floods, but not to improve the ecological quality of waters. Nexî to these local aspects, 

the global, European and national agricultural market and politics determine the possibilily for 
the farmers to compensate yield reduction as a result of environmental measwes (e.g. higher 
ground water levels, using less pesticides and nutrients) in h i e r  prices (e.g. more expensive 
products h m  biologica1 farming) or by obtainiog subsidies (e.g. stimulation of biological 

famiing). 

At present, the agricultural sector is in a difficult economic position and probably a lot of space 
wil1 become wailable, because farmers can not suwive financially. This space will be used by 
the remainiig farmers (who have to extensiSr) and for other functions (nature developmenf 
housing). On the other hand, the difficult economic position wil1 probably d u c e  the 
willingness of the farmers to cooperate in ecological restolation projects, as the nature lobby is 
not considered to be a partner. 

MMWdesigrration a d  ik Dutch praetice of spaîiaIplanning 

The designation of HMW waters conflicts with the Dutch policy of spatial planning. 
The Hagmolenbeek has the function of perception water with relatively low ecological goals. 
The catchment of the Hagmolenbeek has agriculture as major function. This means that the 
function nature and ecology has a lower priority than the function agriculture. This way of 
spatial planning policy and function designation conîlicts with the Water framework, in which 
each water should reach a g o d  ecological status. Only if it is technically infeasible or if the 
wsts are too high lower ecological goals can be set. To solve this problem spatial planning 
aspect5 should be incorporated in the 6amework directive. The spatial planning policy relates 
to the low feasibility with regard to strem morphology restoration. The space needed for 
restoration has to be bought on a voluataty bis, leading to delays and incomplete restoration. 
ífthe spatial planning policy would designate nature as most important function in the 
catchment, the waterboard would have more insbuments to obtain the area dong the stream. 
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Adminisiralive burden of designation of aII waters in a catchment ar natural. arti@iaI or 
heaviiy moà@ed 

This caseshidy gives some insight in the administrative burden with regard to the man-hours 
needed for designation of aii waters in a catchment as natmal artificial or heavily modied and 
reporthg the results to the European Unioa The administraîive burden for the Watehoad 
Regge & D i e l  is estimated to be: 

- 1,3 m-year  for the füst desigoation; 

- 026 man-year for the revision of the HMW designation after 6 years; 

- increase of biologicai monitoring with regard to macrophyks and maao-invertebrates 
(hm once in 4 to 8 years to once in 3 years) and starting the monitoring of phytoplanlrton 
and fish ( h m  incidental monitoring to once in 3 years) m aimost d waters. 

The estimatai time needed for the fírst designation, namely 1,3 m-year? is probably the 
minimum time needed, as a relativeiy large momt of data and iaformation on the Hagmolen- - 

Hegebeek were available for this case-sludy. FurthermoreI this casestudy has been &ed out 
by persons, which are relativeiy good iafomed about the Water Framework D i e  and the 
HMW d e s i i o n  procedure. Bearing this in mind, it is expeded that on the average the hitoh 
waterboards wiii each need a time investment of 2 man-years to perfonn the fkst designation on 
theiu waters. This large administratve burden m e m  a large investment of personal end 
fioancial meaas to the Water boards. Clear pidance on hiw to perfonn the designation a d  
what information is to be wlleoted are therefore needed. 

Semh for a comparable water body to dame the MEP 

Part of the method for deriving a MEP is the search fot a comparable water body. In most cases, 
it wil1 be very difFicult to nnd a water body that meets al1 criteria (comparabilify of waterbod'is 
with regard to the general chsi;lctrristics, hydromorphology conesponding witb the MEP onthe 
basis of the designation and avaiiabiiity of data on hydmmolphology, water quality and biology 
in order to describe the MEP quantaatively). In case such a water body oan be found (e.g. 
Ruenbergerbeek), it remains risky ta base the MEP of your HMW water on the characteristics 
of the wmparable water body, as two slmuns can be wmpsrable to a c& extenf but they 
are never wmpletely the Same with regard t0 hydrology, morphology and ewlogy. It is 
wncluded, that it is a better option to derive the maximal ewlogicai potcntial from a 
reconstruction of a th&d status. For this reconstruetion a wmbiition of different 
methods, such as the use of ewlogicai prediction models, h i r i c a l  data or spatiai refeience 
waters wuld be used. 

Deiemination of GEP 

The Good Ecologicai Potentiai hes been detennined in a pragmatic way, as the instmctions in 
the HMW paper 12 ver 3.2 Maximum and Good Eoologicai Potential for Heavüy M o d i  
Waterbodies to determine the GEP are relativeiy vague (page 13:"ít is intended that member 
states within the HMW working p u p  foilow their o m  approach, including statisticai or 
ewlogid approaches or a w m b i i o n  of the two"). The GEP has been defiaed on the 
basis of: 
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- The practicaliíy of measures for the hydromorphology 

The value of present regional standards for water quality 

- Appiication of the same definition of "slight deviation" between GEP and MEP for HMW 
waters as for the slight deviation between good ecological status and reference condition 
for natura1 waters. This means that the GEP is one class lower than the MEP based OU an 
ecological assessment of 5 classes (having more or less the classes: very good, good, 
moderate, bad, very bad). 

It is however uncertain, if this combination of hydromoxphological, water quality and biologica1 
parameter values would match "in the real world". To relate the different parameters with each 
other a calibrated ecological model for running waters is needed, that predicts the biologica1 
values of a strem based on a certain hydromorphology and water qualiíy. This model is not 
available (yet). Furîhermore, more concrete instnictions on how to determine the slight 
deviation from the MEP would be welcome. 

Distinction between basic and sirpplementary musures 

The measures to achieve the GEP should be divided in basic and supplementary measures. Thii 
distinction has not been made in this cassstudy, because the dierence between the two types 
of measures is unclear. Compwison ofthe definition of both types of measures in the Water 
Framework Directive in article 1 1, part 3 and 4, revealed no clear differente, as: 

- they both aim to achieve the ecological objectives described in article 4 

- the definition of the basic measure (article 1 1, part 3) focuses on the objective of a measure 
and the definition of the supplementary measure (article 1 1, part 4) describes the 
insîruments to be used in a non-exclusive list of supplementary measures in Annex VI, part 
B. As all possible type of instruments (legislative, economic etc.) are Wed, al1 possible 
measures wil1 fa11 under one of the insibuments. 

As the abovementioned measures all aim to reach the environmental objectives of article 4 and 
fa11 under o m  of the instruments iisted in Annex VI, part B, it is not possible to make a 
distinction between both types of measures. We would recommend to provide clearer 
definitions and criteria for both iypes of measures. 
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12 List of Annexes 

Appenäii A 

7A Resulb of definition hydromorphological changes naded to achieve the GES 

Vergelijking van de emlogisehe toasîand, hydrologie en morfologie van de Hagrnolenbeek 
met andere vergeiijkbare beken 

Hiervoor wordt het volgende rapport gebrnikt: Scbmidt, 1999. De selectie van stromende 
waterparels in Twente. Waterschap Regge & Dinkel. Hierin wordt een inventarisatie en 
prioritering van beken in het beheersgebied van Regge & Dinkel uitgevoerd. De beken zijn 
beschreven op basis van macrofauna en visgegevens en op basis van hun abiotiek: 
- Stroming: permanentie, vatiatie stroming, stuwing 
- Structuur: kanalisatie, normalisatie, beschaduwing, substraatdifferentiatie 
- Waterkwal'iit: nutrithten zuurstof, S04, Cl, kwaliteit waterbodem - Onderhoud: wijze van onderhoud, frequentie van onderhoud waterbodem, talud en 

oevervegetatie 

Dit overzicht aan beken kan goed gebrnikt voor een vergelijking van de ecologie en 
hydromorfologie van de referentie beken, die een betere ecologische kwaliteit hebben dan de 
Hagmolen-Hegebeek (Zie tabel Al). 

- Referentie bovenlopen voor Hegebeek: 
Jufferbeek 

* Springdalsebeek 
* Bovenloop Mosbeek 

- Referentie middenloop voor Hagmolenbeek: 
3 Ruenbergerbeek 

Deze vergelijking heeft tot doel om te achterhalen welke hydromorfologische parameter het 
meest beperkend is voor het bereiken van het GES: 
- morfologie en substraat (memdering) 
- natuurlijke wem - onnatuurlijke afvoer (te grote fluctuatie tussen lage en piekafvoeren) 
- stroomsnelheid 
- optreden van droogval (peil is nul) 
- beperking migratie door stuwen 

Door hierover meer informatie te verzamelen wordt duidelijker welke maatregelen essentieel 
zijn voor het bereiken van het GES (Bijvoorbeeld, wordt met alleen beekherstel ook al het GES 
bereikt?) of dat alle hydromorfologische parameters verbeterd moeten worden (samenspel van 
beekherstel, hydrologie verbetering en weghalen van stawen). Hierbij moet rekening gehouden 
worden met het feit dat bepaalde maatregelen tegenstrijdig werken ten aanzien van een 
ecologische verbetering. Zo zijn stuwen aangelegd om de kans op dmgval te verminderen, 
waardoor echter eerder stagnant water tussen de stuwen optreedt en er migratiebarrières 
ontstaan. 
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Daarnaast is voor de analyse naar maatregelen voor het bereiken van het GES van belang om te 
weten wat de natuarlijke referentie van de Hagmolenbeek is. Dit is echter niet goed bekend. 
Er zijn ook geen kwantitatieve gegevens beschikbaar. Het beekdal bestond in vroegere tijden uit 
momgebieden en natte heide velden. Ten aanzien van de natuurlijke afvoer kan hieruit wel 
afgeleid worden dat de Hagmolenbeek vanwege de natte omstandigheden in het beekdal 
waarschijnlijk wel watervoerend was in de zomer. Het was dus waarschijnlijk geen van nature 
droogvallende beek. Er hebben dus in het stroomgebied grotendeels irreversibele veranderingen 
plaatsgevonden, aangezien zowel het veen als de natte heiden voor een groot deel verdwenen 
zijn en er een algehele grondwaterstandsdaling heeft plaatsgevonden en herstel ervan ook niet 
op korte termijn realiseerbaar is. De grondwaterstanden in het stroomgebied kunnen wel 
verhoogd worden, maar de oorspronkelijke sponswerking van het veen en de heide kan niet 
meer op middellange termijn hersteld worden. Door deze sponswerking werd het water 
langzamer van het stroomgebied naar de beek getransporteerd. 

Vereeliikinp Hamolenbeek met de Ruenberheek 
Uit de vergelijking van de Hagmolenbeek met de Ruenbergerbeek in tabel Al en expert- 
judgement door de ecoloog van het waterschap blijkt dat: 
- De ecologische conditie van de Ruenbergerbeek beter is dan die van de Hagmolenbeek, 

maar het ecologische niveau op basis van EBEOSWA fluotueert over een periode van tien 
jaar tussen middelste, bijna hoogste tot hoogste niveau. Het middelste EBEOSWA niveau 
wordt veroonaakt door de hoge abundantie van algemene soorten, waardoor het geheel aan 
soorten in EBEOSWA wordt uitgemiddeld tot het middelste niveau. Daarnaast is de 
EBEOSWA score aniankelijk van de hoeveelheid neerslag die er in een jaar valt: in natte 
jaren is de score hoger dan in droge jaren. De Ruenbergerbeek heeft wel een hoog aantal 
aquatische aandachtssoorten (aquatic species of particular signiñcance). Ook komen er een 
aantal relatief zelduune vissoorten voor, wals de serpeling en de rivierdondenipad. De 
ecologische kwaliteit wordt op basis van expert-judgement als matig tot goed ingeschat. 

- De morfologie nog natuurlijk is: de heek is niet gekanaliseerd, genomiauseerd of verstuwd. 
- Het afvoerpatroon van de Ruenbergerbeek in grote lijnen vergelijkbaar is met de afvoer van 

de Hagmolenbeek: 
a Het zijn beiden regenbeken 
a De oorsprong van beide beken wordt bepaald door een samenstroming van greppels 
a Het landgebmik in beide stroomgebieden is vergelijkbaar: combinatie van landbouw en 
n a m .  
a De Ruenbergerbeek blijft in de zomer water afvoeren. De Hegebeek is ook 
watervoerend in de zomer. Dus de verwachting is dat als de Hagmolenbeek weer meandert 
en het dwarsprofiel veel smaller is, de beek in de zomer watervoerend blijft Waarschijnlijk 
stroomt er dan wel heel weinig water door heen. 
a De Ruenbergerbeek en Hagmolenbeek verschillen wel in ondergrond: de 
Ruenbergerbeek heeft een ondergrond van keileem en er liggen grindbanken. De 
ondergrond van de Hagmolenbeek bestaat uit zand. Door de zandbodem is het wel 
waarschijnlijk dat in de Hagmolenbeek eerder droogval optreedt door de infiltratie van 
water. 

- De verschillende ondergrond betekenî, dat bepaalde soorten niet in debei  de beken voor 
zuilen komen, omdat het kritische soorten zijn voor een bepaald ondergrond. 

- De waterkwaliteit van de Ruenbergerbeek is iets beter dan die van de Hagmolenbeek wat 
betreft zuurstof en nutriënten, maar de waterkwaliteit van de Ruenbergerbeek voldoet niet 
aan de normen. In weke mate de zuurstoniuishoudiig verbeterd door een betere variatie in 
stroming is nog onzeker. 
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Op basis van de vergelijking tussen Hagmolenbeek en Ruenbergerbeek mu ten aanzien van 
maatregelen geconcludeerd k I I ~ e n  worden, dat herstel van de morfologie (door beekherstel) en 
een verbetering van de waterkwaliteit voldoende zijn om de beek weer te herstellen tot 
minimaal het middelste ecologisch niveau van de Ruenbergerbeek. Om de ecologische conditie 
van de Hagmolenbeek blijvend te verbeteren naar de goede of zeer goede ecologische status 
zijn waarschijnlijk aanvnllende maatregelen nodig om de hydrologie te verbeteren, zoals het 
aankoppelen van oorspronkelijke stroomgebieden en herstel van de hydrologie van het 
stroomgebied. 

Een argument voor de aanname, dat een verbeterde morfologie sterk positief op de ecologische 
kwaliteit werkt, is dat de Duitse bovenloop van de Hegebeek helemaal gekanaliseerd is en door 
een voor de landbouw aangepast gebied met sloten loopt. Het feit dat de ecologische kwaliteit 
van het daarop volgende natuurlijke Nederlandse deel van de Hegebeek nog behoorlijk goed is, 
duidt erop dat de natuurlijke morfologie een duidelijk positief effect heefî op de ecologie. 

Bovenstaande voorspelling blijft echter onzeker. In literatuur over beken (SS model 
Verdonschot et al., 1995) wordt hydrologie en stroming namelijk als dominante factor 
aangegeven voor beekecosystemen aangegeven. Ook al zijn stnictuur en waterkwaliteit goed, 
als de stroming onvoldoende is dan kan geen beekherstel optreden. 

Vereeliikine van de bovenloo~ van de Heeebeek met Jufferbeek. Svrineendaisebeek en 
Bovenlooo Mosbeek 

Uit de vergelijking van de Hegebeek met de Jufferbeek, Springendalsebeek en Bovenloop 
Mosbeek in tabel Al  en expert-judgement door de ecoloog van het waterschap blijkt dat: 
- De referentiebeken een hogere ecologisch niveau (in EBEOSWA) hebben dan de 

bovenloop van de Hegebeek. De Springendalse beek heeft bijna overal het hoogste 
ecologisch niveau. 

- Er permanent stroming en variatie in stroming bestaat. Bij de Springendalse beek staan, net 
als bij de Hegebeek, geen stuwen in de beek. Bij de bovenloop van de Hegebeek is de 
permanentie in stroming kritisch. 

- De morfologie is bij alle beken natuurlijk. 
- De waterkwaliteit van de referentiebeken is redelijk tot goed (het beste bij de Springendalse 

beek) 

De ecologisch kwaliteit van de Hegebeek in 1998 is voor macrofauna gemiddeld genomen over 
alle onderdelen het bijna hoogst niveau (zie tabel 6.1). Dat betekent dat voor macrofauna de 
goede ecologische toestand al bereikt is en dat geen extra hydromorfologische maatregelen 
noodzakelijk zijn. Deze. conclusie is echter onzeker, omdat 1998 ook een nat jaar was, waardoor , 

de ecologische kwaliteit altijd hoger is. Gemiddeld over de periode 1990-1998 is de 
ecologische kwaliteit van de Hegebeek het middelste ecologische niveau. Beperkend voor het 
continue bereiken van het bijna hoogste of hoogste niveau in de Hegebeek is de hydrologie 
(permanentie in stroming kritisch), de waterkwaliteit (lage zuurstofgehaltes, hoge trofie graad) 
en eventueel het groot aantal migratie banieres naar de Hegebeek toe. 

Ten aanzien van de vis wordt geconcludeerd dat van de stromend watergebonden visfauna 
alleen bermpje en de riviergrondel voorkomen. Dit zijn weinig milieukritische, wij algemeen 
voorkomende soorten. Verder domineren vooral de stagnante water soorten. Wat de beperkende 
factor voor het niet voorkomen van typische beekvissen is (bijv. permanentie van stroming, 
migratiebamieres, zuurstofgehalten) zou door nader onderzoek uitgezocht moeten worden. 
Op basis van dit ond-k kunnen dan maatregelen in het Nederlandse of Duitse deel van het 
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stroomgebied afgeleid worden. Om de hydrologie en waterkwaliteit te verbeteren zijn 
maatregelen in het stroomgebied van Duitsland nodii 

De Hegebeek heeft een matige tot goede ecologisohe kwaiiteit en zou als natuurlijk water 
kunnen worden aangewezen. Ten aanzien van de matige kwaliteit van de vis is extra ondermek 
nodig naar de oorzaken ervan. Evenbieel mu de status natuurlijk met een minder strenge 
doelstelling gekozen h e n  worden, aangezien nader ondenoek nodig is en de meeste 
maabregelen waarschijnlijk in het Duii deel genomen moeten worden. 

De Hagmolenbeek haalt niet de goede ecologische status. Hiervoor zijn maatmgelen 
noodzalelijk om de morfologie en hydrologie te verbeteren. Een vergelijking mei een 
referentiebeek laat zien dat herstel van de beekmorfologie (hermeandering, profielwijziging, 
stuwen weghalen) al tot een aanzienlijke verbetering van de lage tot een middelste ecologische 
W i t  zou kunnen leiden. Om een goede ecologische status (bijna hoogste ecologische 
hnralit) te be re i i  d e n  maairegelen op het gebied van de hydrologie (herstel 
hydrologische eenheden en hydrologisch systeem) nodig zijn. De hydrologie van de 
Ruenbergerbeek is vergelijkbaar met die van de Hagmolenbeek en is dus niet natuurlijk (de 
afvoer van beiden wordt bepaald door een samenstromiug van greppels en het landgeinuik in 
beide stroomgebieden is vergelijkbaar en besîaat uit een combinatie van landbouw en natuur). 
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Appendii B 

Hydromorphoiopieril mcnsom to achieve the GES 

7B.1 Effect van maatregelen op hydrologie en moflogie 

7B.l.l Inleiding 
De Hagmolenbeek is in de loop der tijd hydromorfologisch sterk veranderd. Hierdoor is de 
ecologische waarde van de beek sterk negatief beïnvloed. Om de oorspronkelijke 
hydromorfologie te herstellen zijn een aantal maatregelen mogelijk: 
- Herstel morfologie door beekherstel (fysieke maatregelen). 
- Herstel voormalige shoomgebieden. 
- Herstel hydrologie in stroomgebied door systeembenadering. 

De maatregelen kunnen aikmderlijk of in combinatie met elkaar uitgevoerd worden. Om de 
effecten van herstel van de morfologie van de Hagmolenbeek door fysieke maatregelen en 
herstel van het oorspronkelijk stroomgebied beek te bepalen is gebruik gemaakt van de 
simulatieprogranuna's Dufiow en RAM. Dufiow is een 0ppe~lakte~at~rStromingSnWdel. RAM 
is een neerslagafvoermodule dat een onderdeel vormt van het duflowpakket. Het herstel van de 
hydrologie in het stroomgebied op basis van een systeembenadering wordt niet gemodelleerd, 
maar op basis van expert-judgement uitgewerkt. 

In onderstaande pamgmaf worden de resultaten van de modelberekeningen geiapporteerd. 
Allereeist wordt ingegaan op algemene aspecten ten aanzien van de modehuw. Vervolgens 
worden de doorgerekende scenario's beschreven. Tenslotte worden de modeIresultaten 
beschreven en worden de conclusies gepresenteerd. 

7B.13. Maatregel hemtel morfologie en aankoppeling beek 

7B1.2.1Beachrijving modelbouw 
Met het model wordt de afvoerpatroon in de beek gesimuleerd in de bestaande situatie en in de 
situaties na uitvoering van de maatregelen. Karakteriserend voor een natuurlijke beek is 
dromend water. Bovendien is de Hagmolenbeek van natura een beek die niet droogvalt. Met 
het model wordt inzicht verkregen in de stroomsnelheden die in de beek voorkomen en de mate 
waarin het water in de beek vastgehouden wordt na een piekbui. Naast beoordeling van de 
maatregelen op aspecten die met name van toepassing zijn op het ecologisch herstel van de 
beek, is tevens beoordeeld of de maatiegelen een significant negatief effect hebben op de 
geb~iksfuncties in het stroomgebied. Hiertoe is nagegaan wat het risico's zijn op inundatie in 
de bestaande situatie, alsmede in de situaties na uitvoering van de maatregelen. 

Het model he& niet ten doel om een nauwkeurige beschnivinn te geven van de effecten van de 
maatregelen, maar is vooral ingezet voor het v&jgen van een i n d k e  van de effecten. 
Hiertoe is de Hagmolenbeek sterk geschematiseerd uitaewerkt in het 
oppewlaktewa&mingsmodel. de schematisatie zijn de añnetingen van de beek (dwars- 
en lengteprofiel) en de hierin aanwezige kunstwerken opgenomen. Het stroomgebied van de 
Hagmolenbeek is voor de studie onderverdeeld in een aantal deelstroomgebieden Met de 
RAM-module wordt de neerslagafvoer in de deelsh.oomgebieden bepaald na een 
neerslaggebeurtenis. Gekozen is voor het toepassen van de neerslagafvoermodule, omdat 
hiermee inzicht verkregen wordt op de mate waarin het water 'vertraagd' afgevoerd wordt op 
de beek. Bij de berekeningen is (arbitrair) een neemlaggebeurtenis gehanteerd met een 
herhalingstijd van h keer per jaar (14,2 mm, neerslagduw 1 uur). 



De neerslagafvoer (tijdreeks) die berekend wordt met de RAM-module wordt vervolgens 
gekoppeld aan het oppervlaktewatermodel (duflowmodel), waarmee de stromingspatroon in de 
beek vastgesteld wordt. in tabel B1 wordt aangegeven waar de afvoer van de 
deelstroomgebieden op de Hagmolenbeek is opgenomen in het model. 

Tabel BI: Afvoer deelstroomgebieden en locaties van afvoer 
Afvoer Locatie van invoer in oppervlaktemodel 
1. Afvoer Duits stroomgebied en stroomgebied Splitsing Hagmolenbeek-Rutbeek 

Hegebeek, verdeeld door verdeelwerk 
2. Afvoer eigen stroomgebied ( l )  Instroompunt Laarhuiswatergang 
3. Afvoer eigen stroomgebied (2) Instroompunt Beckumerbuitenbeek 
4. Afvoer stroomgebied Dekkerstrang Instroompunt Dekkersstrang 
5 Afvoer stroomgebieden Nieuwlandsbeek Instroompunt Nieuwlandsbeek 

and Woiîlíaterbeek 

Voor het bepalen van het risico's op inundatie is afgeweken van de bovenstaand vermelde 
aanpak. Hiervoor is namelijk gebruik gemaakt van meetgegevens van het debiet in de 
Hagmolenbeek ter hoogte van het uitstroompunt op de Twentekanaal. Gekozen is voor bet 
gebuiken van meetgegevens, omdat hiermee een meer nauwkeurig beeld verkregen wordt van 
het risico's op inundatie. De meetgegevens kunnen niet gehanteerd worden voor de 
neerslagafvoermodule, omdat de invoer hiervan de neerslagintensiteit is. Op basis van de 
0 p p e ~ h k t e ~  van de deelstroomgebieden is een debietsverdelig gemaakt het debiet is verdeeld 
over de stroomgebieden naar rato van de oppervlakte van het stroomgebied. in tabel B2 worden 
de oppervlaktes van de deelstroomgebieden vermeld 

Tabel B2: Oppervlakte deelstroomgebieden Hapmolenbeek 
Deelstroomgebied Waterloop Ha % 
- Duits stroomgebied 860 9,3 
A Hegebeek 20-5- 1 1528 16,5 
B Eigen momgebied 20-5-5 3617 39,l 
C Wolfkaterbeek 20-6-1 792 8,6 
D Eigen stroomgebied 20-5 880 9,s 
E Dekkers strang 20-5-2 1057 1 1,4 
F Nieuwlandsbeek 20-6 522 5,6 
Totaal stroomgebied 20-5 9256 100 

Het risico's op inundatie zijn vastgesteld bij de specifieke afvoeren met herbalingstijden van 
één keer per jaar en één keer per honderd jaar (ofìewel de maatgevende en dubbele 
maatgevende afvoer). in tabel B3 worden de eigenschappen van deze specifieke afvoeren in de 
Hagmolenbeek vermeld. Het model is stationair doorgerekend met deze specifieke afvoeren. 

Tabel B3: Beschrijving specüíeke afvoeren Hagmolenbeek 
Debiet Beschrijving Wijze van vaststelling 
5,45 m3/s Maatgevende afvoer, afvoer met een Meetgegevens 1979-2000 

herhalingstijd van 1 keer per jaar 
10,90 m3fs Dubbele maatgevende afvoer; afvoer met Berekend: 2 x maatgevende 

een herhalingstijd van 1 keer per 100 jaar afvoer 
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7B12.2. Beschrijving doorgerekende scenario's herstel morfologie en naaboppellng bak 
De volgende scenario's ziin doorgerekend met het model: 

~e-staande situatie. Serin zijn de afmetingen van de beek en de kunstwerken ingevoerd 
overeenkomstig met de bestaande situatie. Een belangrijke parameter voor de 
stromingspatroon is de weerstandsfactor K-mannin& die ingevoerd moet worden. Voor de 
bestaande situatie wordt een waarde van 30 gehanteerd (representatief voor een relatief 
schoon en matig begroeide oppervlak). in bijlage D worden de afmetingen van de beek en 
de hierin aanwezige kunstwerken weergegeven. 
Herstel morfologie door beekherstel. Het herstel van de morfologie door beekherstel is in 
het model ingevoerd als een maatregelenpakket, waarbij: 
. Uitgegaan wordt van hermeandering. De hermeanderhg is in het model ingevoerd als 

ûacevérlenging (door de meandering neemt de totale lengte van de beek toe). Een 
typeiende tracéverlenging van een middenloop door meandering is 1,5 keer het 
besîaaade traject en is alszodanig verwerkt in het model. 

. Uitgegaan wordt van het verwijderen van de stuwen. In het model zijn de stuwen 
verwijderd, alsmede de bodemvallen. Hierdoor ontstaat er een relatief constant verhang 
in de waterbodem waarbij de bodemhoo@ bovenstrooms van de bestasode stuwen 
lager komt te liggen en benedensbrooms van de bestaande stuwen hoger. 
Aanbrengen van een tweefasenprofiel. Door het veiwijderen van de stuwen, zal het niet 
mogelijk zijn om met de bestaande afmetingen (dwarsporílel) van de beek voldoende 
water vast te houden. Bij een tweefasenprofiel wordt uitgegaan van een d e  
zomerbed, waarmee voldoende wakdiepte gehandhaafd wordt voor de waterhm In 
het model is voor het winterbed hetzelfde profiel (breedte op maaiveld, talud) 
aangehouden als in de bestaande situatie. In bijlage I1 wordt het profiel van het 
zomerbed, zoals opgenomen in het model weergegeven. 
Het winterbed is onder normate omstandigheden droog, waardoor de begroeiing hier 
zal toenemen. Hierdoor zal de waterstraming meer weerstand ondervinden. In het 
model is voor het winterbed een hogere weerstand ingevoerd (weerstandsfactor K- 
manning: 25). 

Herstel oorspronkelijk stroomgebied door koppeling Buurserbeek. Mogelijk stroomde in 
het verleden (natirurlijke situatie) water vanuit de Buurserbeek-Rutbeek naar de 
middenloop van de Hagmolenbeek. Waarschijnlijk stroomde het water hierbij vanuit het 
Buunerbeek-Rutbeeksysteem via moerasgebieden bij hoogwater richting de 
Hagmolenbeek. Gekozen is om de aankoppeling van de Buurserbeek-Rutbeek op de 
Hagmolenbeek in het model in te voeren als 10 procent extra afwaterend oppervlakldebiet 
op de Hagmolenbeek ter h o o e  van de koppeling met de Rutbeek 
Herstel morfologie door beekherstel en herstel oorspronkelijk stroomgebied door koppeling 
Buurserbesk. In dit scenario wordt uitgegaan van zowel herstel van de morfologie door 
beekherstel als herstel van oorspoukelijk stroomgebied. De uitwerking van de maatregelen 
zijn in het model opgenomen conform scenario 2 en 

7B1.2.3. Modelresnitaten herstel morfologie en aankoppelhg beek 

Resnitaten shoonmeibeden en waterdiepte 
in tabel B4 worden de resultaten ten aanzien van de stroomsnelheden op een v i d  locatia 
weergegeven. In tabel wordt weergegeven wat de mauimale stroomsnelheid is, alsmede de 
periode waarin de stroomsnelheid groter dan 5 cmls is. De gewenste minimale stroming in een 
beek is namelijk 5 d s .  De gekozen locaties zijn verdeeld over de lengte van de Hagmolenbeek 
en geven gezamenlijk een representatief beeld van de stromingspatroon in de beek. 
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Tabel B4: Resultaten stroomsnelheden 
Sccnuio L e d e  (bomuirwms) *: ShnrMO Stuw401 Stuw607 Stuw707 

Bestaand Max. stroomsnelheid (cm/s) 39 19 11 11 
Duur > 5 c d s  (dagen) 1 O 7 6 6 

Morfologie Max. stroomsnelheid (cmís) 55 60 43 47 
Duur > 5 c d s  (dagen) 26 19 16 17 

Koppeling Max. stroomsnelheid (cmís) 39 19 14 12 
Duur > 5 c d s  (dagen) 10 7 6 6 

Morfologie Max. stroomsnelheid (cmfs) 56 6 1 45 48 
en koppeling 

Duur > 5 cmls (dagen) 27 21 16 17 
e Locatie is bovenstrooms ~ e n o m w  van de stuw. In het scenario's met beekherstel ziin - 

de stuwen verwijderd. 

Ter illustratie wordt in gratlek B I weergegeven hoe de stroomsnelheid bovenstrooms van de 
bestaande stuw 401 verloopt na een neerslaggebeurtenis. 

5 10 15 
dagen na aanvang neeralaggebeurlenis 

-- - ~ - -  - 

bestaan8 
P 

- kop+mling Buursetwek 
herstel morfologie 

~ ~ 

herstel monúlogie + y- P - - 
--P- -~ - -- -  - - -  - --P -~ . - ~~~ 

Grafiek BI: Verloop stroomsnelheden bij bestaande situatie en na beekberstel 

In tabel B5 worden de resultaten ten aanzien van de waterstanden op een viertal locaties 
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weergegeven. In de tabel worden de maximale en minimale waterdieptes weergegeven. De 
waterstanden die in de tabel vermeld staan zijn afgerond op 5 cm In de tabel wordt tevens 
weergegeven hoe lang de waterdiepte meer dan 025 m is. Gekozen is war  025 m, omdat bij 
lagere waterstanden problemen voor de waterfauna voorzien worden. 

Tabel BS: Resultaten waterdiepte 
Saauio  Loutie (bownrtroorm) ': StunZMI Stuw401 StuwMn S t a f l  
Bestaand Max. waterdime (m) 1.70 2.44 1.35 1.65 - . ,  

Min. waterdiepte (m) (15 1 i70 0;90 li05 
Morfoloeie Max. waterdieote (m) 1.55 1 .20 0.75 0.75 . . <  

Min. waterdiepte (m) Ó Ó Ó Ó 
Duur z 0.25 m dier, (den) 15 18 10 11 . .",  
Duur > Óm diep (dgn) 26 19 16 17 

Koppeling Max. waterdiepte (m) 1,71 2,45 1.39 1,71 
Min. waterdiepte (m) ],l5 1,70 0,W 1 ,O5 

Morfologie en Max. waterdiepte (m) 1,62 1 ,26 0,78 0,78 
koppeling 

Min. waterdiepte (m) O O O O 
Duur > 0,25 m diep (dgn) 15 12 10 I1 
Duur > O m diep (dgn) 27 2 1 16 17 

Locatie is bovenstrooms genomen van de stuw. In het scenario's met beekherstel zijn de 
stuwen verwijderd 

Ter illustratie wordt in grafiek B2 weergegeven hoe de waterdiepte bovenstrooms van de 
bestaande stuw 401 verloopt na een neerslaggebeurtenis. 
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Gratïek BZ: Verloop waterdiepte bij bestaande situatie en na beekherstel 
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Conclusie stroming 
Door de aanwezigheid van de stuwen in de bestaande situatie is er nauwelijks verhang in de 
waterlijn. Hierdoor neemt de stroomsnelheid na een neerslaggebeurtenis slechts beperkt toe. Na 
verloop van tijd is er sprake van een stagnante situatie. 

Na koppelmg van de Buurserbeek-Rutbeeksysteem neemt de stroomsnelheid M een 
neerslaggebeurtenis in beperkte mate toe. De toename wordt veroonaakt doordat het debiet dat 
door de beek stroomt groter wordt, terwijl de bestaande afhetingen van de Hagmolenbeek en de 
hierin aanwezige kunstwerken gehandhaafd blijven. 

Na uitvoering van de maatregelen gericht op aanpassing van de morfologie van de beek, neemt 
de stroomsnelheid sterk toe. Dit wordt mede veroorzaakt door het verwijderen van de stuwen, 
waardoor het water Mijer door de beek kan stromen zonder hinder van barrières. Bovendien 
zijn de bodemvalienverwijderd, waardoor de stroming bepaald wordt door het verhang in de 
waterbodem. Het water in de beek stroomt hierdoor totdat het droogvalt. 

Door naast uitvoering van morfologische maatregelen tevens het Buurserbeek-Rutbeeksysteem 
te koppelen aan de Hagmolenbeek neemt de stroomsneiheid nog iets verder toe. 

Conclosien waterdiepte 
De aanwezigheid van stuwen in de bestaande situatie zorgt ervoor dat een deel van het water 
lang vastgehouden wordt. Met het hydraulisch model wordt voor de bestaande situatie geen 
droogval gesimuleerd in de Hagmolenbeek. Dit komt door de shwen en het matige verhang in 
de bodemlijn (de kminhoogte van de stuwen ligt over het algemeen hoger dan de bodemhoogte 
in het bovenstroomse gedeelte van de desbetreffende beekpand). in werkelijkheid kan wel 
droogval plaatsvimden door inîïlûatie. 

Door koppeling van de Buursehk-Rutbeeksysteem, neemt de maximale waterdiepte na een 
neerslaggebeurtenis toe. Dit komt doordat bij de berekeningen uitgegaan is van handhaving van 
de bestaande afmetingen van de Hagmolenbeek en de hierin aanwezige kunstwerken, tenvijl het 
debiet dat door de beek zal stromen groter is. 

Uit de modelberekening blijkt dat na uitvoering van de morfologische maatregelen, de beek 
door het verwijderen van de stuwen na verloop van tijd droog valt. Dit betekent dat er bij een 
aanhoudende droogte er een risico op droogval van de beek. Dit in tegenstelling tot de 
bestaande situatie, waarbij de beek niet of nauwelijks droogvalt en tijdens droge perioden 
vooral bestaat uit stagnant water. 

Door naast het uitvoeren van de koppeling van het Buurserbeek-Rutbeeksysteem kan het risico 
op droogval enigszins beperkt worden. 

De vraag is in hoe vaak en hoe lang er na verwijdering van de stuwen droogval zal optreden. 
De referentie voor de Hagmolenbeek, de ongesîuwde Ruenbergerbeek, blijft in de zomer water 
afvoeren, hoewel het wel weinig water is. Volgens G. Schmidt van het Waterschap Regge & 
Dinkel zijn de regenwaterkarakteristieken van de Ruenbergerbeek in grote lijnen vergelijkbaar 
met die van de Hagmolenbeek (zie voorgaande analyse maatregelen voor bereiken GES). 
Alleen in extreem droge situaties zal er in de Ruenbergerbeek droogval optreden. De Hegebeek 
is watervoerend in de zomer. Venvacht wordt dat na uitvoering van de maatregelen ook de 
Hagmolenbeek wakwoerend zal zijn. De waterdiepte zal tijdens de droge perioden echter 
minimaal zijn. De Ruenbergerbeek en Hagmolenbeek verschillen wel in ondergrond: de 
Ruenbergerbeek heeft een ondergrond van keileem en er liggen grindbanken. De ondergrond 
van de Hagrnolenheek bestaat uit zand. Door de zandbodem is het wel waarschijnlijk dat in de 
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Hagmolenbeek eerder droogval optreedt dan in de Ruenbergerbeek door de infiltratie van 
water. 

7B1.2.4. Effect van aankoppeling van beek op andere gebruiken van beek : kans op 
inundatie 
Op basis van het lengteprofiel van de beek zijn een viertal risicolocaties voor inundatie 
geselecteerd. In tabel B6 worden de waterstanden op deze locaties van de beek weergegeven bij 
de maatgevende en de dubbele maatgevende afvoer. Tevens wordt de maaiveldhoogte 
weergegeven. Waterstanden boven maaiveldhoogte worden 'vet' aangegeven in de tabel. De 
gerapporteerde waterstanden zijn afgerond op 5 cm en zijn slechts indicatief, omdat het model 
niet gekalibreerd is. 

Tabel B6: Resnitaten waterstanden in m +NAP bij îypische afvoeren op een viertai 
risicolocaties (MA: maatgevende &oer, 2 MA: dubbele maatgevende afvoer) 
Sccnatio Locaiie (bovcnrtmoma) *: S m  401 Stuw W Shm 601 Stuw 7M 
Bestaand MA 18,45 20,60 22,75 25,65 

2MA 1830 20,75 23,OO 25,90 
Morfologie MA 18,55 20,50 22,60 25,55 

2MA 19,Oû 2030 22,90 25,80 
Koppeling MA+lO% 18,49 20,60 22,76 25,66 . . - 

2MA+10% 18,W 2030 23,03 25,93 
Morfologie MA+lO% 18,55 2450 22,65 25,57 
m koppeling 

2MA+10% 19,03 20,884 22,92 25,86 
Hoogte maaiveld: 18,67 20,78 23,08 25,93 
* Locatie is bovenstrooms genomen van de stuw. In het scenario's met beekherstel zijn 

de stuwen verwijderd. 

Conclnsies inundatie 
Door koppeling van de Buurserbeek-Rutbeeksysteem neemt het debiet in de Hagmolenbeek toe, 
waardoor de waterstanden bij hoogwatergolven hoger komen te liggen. Hierdoor neemt het 
risico op inundatie toe. 

Door de morfologische maatregelen worden de waterstanden bij hoogwatergolven op bepaalde 
locaties hoger en op andere locaties lager. Dit komt door het weghalen van de stuwen en 
wijziging van het bodemprofiel (bovenstrooms van de bestaande stuwen wordt de bodemhoogte 
verlaagd en benedenstrooms van de bestaande stuwen wordt de bodemhoogte verhoogd). 

Als naast de morfologische maatregelen ook het Buurserbeek-Rutbeeksysteem gekoppeld 
wordt, dan worden hogere waterstanden berekend. Hierdoor neemt lokaal het risico op 
inundatie toe. 

7B1.3. Maatregel aankoppeling van de Hagmolenbeek aan de Reggebeek door middel van 
een onderlegger onder het Twente h a a l  
Bij de aanleg van het Twentekanaal is de Hagmolenbeek van de Regge afgekoppeld en watert 
de beek af in het kanaal. De aankoppeling kan gebeuren door middel van een onderleider onder 
het Twentekanaal. Het bovengronds aankoppelen van de Hagmolenbeek is niet mogelijk 
vanwege de soheepvaartfunctie op het Twentekanaal. Deze maatregel heeft nauwelijks invloed 
op de afvoerkarakteristiek van de Hagmolenbeek, omdat het benedenstroomse deel van de 
Hagmolen-beek aan de Regge wordt gekoppeld (de maatregel heeft dus vooral effect op de 
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afvoer en waterkwaliteit van de Regge). De maatregel kan wel positieve effecten hebben, 
omdat: 

0 Het continuum tussen de Hagmolenbeek en de Regge hersteld wordt. Momenteel is het 
Twentekanaal een barrière voor de migratie van vissen en macrofauna door het 
stroomgebied. Een onderleider onder het kanaal door zal de migratiemogelijkheden wel 
verbeteren, maar waarschijnlijk minder goed dan in het geval van een volledig herstel van 
de oorspronkelijke situatie door het bovengronds aankoppelen. Uit onderzoek naar de 
passeerbaarheid van syphons onder kanalen in Noord-Brabant blijkt dat vissen deze 
onderleggers wel passeren (OVB, 1998). Door de inrichting van deze onderleggers aan te 
passen aan de wensen van vissen (plaatsen van licht, lagere stroomsnelheden) kan de 
passeerbaarheid vergroot worden. 

Het oorspronkelijke stroomgebied hersteld wordt. De stroomgebiedsvisie is heel belangrijk 
b i i n  de KRW en herstel van stroomgebieden is ook een belangrijke beleidslijn van bet 
WS Regge & Dinkel. Het herstel van het stroomgebied betekent echter niet automatisch, 
dat ook de ecologische toestand van het benedenstroomse traject van de Hagmolenbeek en 
de Regge verbetert. Dit hangt af van de verandering van de afvoerkarakteristiek door de 
aankoppeling, maar ook van de habitateigenschappen van dat traject. Dit benedenstroomse 
stroomgebied noordelijk van het Twentekanaal heeíì hetzeifde karakter als het beneden- 
stroomse deel van de Hagmolenbeek zuidelijk van het Twentekanaal; het is ook sterk naar 
de wensen van de landbouw ingericht (stuwen, profiel, drainage). Naar het tracé voor de 
koppeling van de Hagmolenbeek met de Regge is een studie uitgevoerd. Er zijn meerdere 
alternatieve tra& bestudeerd. Over bet uiteindelijke M is nog geen keuze gemaakt door 
het WS Regge & Dinkel. 

Er heeft geen kwantitatieve hydrologische modellering van afvoer van het benedenstroomse 
deel plaatsgevonden, omdat: 

- Het bij deze maatregel gaat om een mogeiijke toekomstige maatregel, dus mojnenteel hoort 
het aan te koppelen stroomgebied niet bij de Hagmolenbeek, 

- De koppelmg nauwelijks effect zal hebben op de afvoer van de Hagmolenbeek, maar vooral 
op de afvoer van de Regge; 

- Het de f~ t i eve  trad nog niet gekozen is. De alternatieven bestaan uit verschillende tracés, 
waarbij ookhet aantal onderleiders varieert van één tot twee. Dit bemoeilijkt de uitvoering van 
een kwantitatieve modellering, omdat het tracb, het profiel en het aantal onderleiders de 
hydrologie van de beek zullen beïovloeden. 

7B1.4 Maatregel herstel hydrologie van stroomgebied 

7B1.4.1. Beschrijving maatregel 
Doel van de maatregel is het bereiken van een natuurlijker afvoerverloop van het stroomgebied, 
dus aftopping van de piekafvoeren en het verhogen van de basisafvoer en het verlengen van de 
periode waarin de basisafvoer voorkomt. Dit kan gerealiseerd worden door het verhogen van de 
grondwaterstand in het stroomgebied en het verminderen van de hoeveelheid 
ontwateringmiddelen, waardoor het overtollige water minder snel uit bet gebied wordt 

STOWA 



afgevoerd. Uilvoerin&smeatregelen binnen di Wer zijn bijvoorbeeld het verhogen van de 
slootbodems en het dempen van sloten en greppels. 

Door het verminderen van de ontwateringmiddelen, in combinatie met het verhogen van de 
ontwateringbasis, zal de gemiddelde grondweterstand stijgen. Het effect himan is dat de 
potenti& berging in de bodem heemt. Bij v e i l a d i  van de bodem zal de neerslag sneller 
tot (0ppervlakte)aíioer komen. De piekafvoeren nemen daardoor in principe toe. Anddjds zal 
door het (gedeeltelijk) ontbreken van ontwateringmiddelen, het water minder snel via de beek 
tot afvoer komen doordat de sponswerking van de bodem toeneemt. Dit zal tot een netto 
verlaging van de piekafvoeren leiden. Door de toename van de hoeveelheid water m de bodem 
zal de basisafvoer van de beek toenemen en ook langer duren. Dit vertraagt of voorkomt het 
droopvailen van de beek in droge pericden. 

7BlA.2. BeInvloeding grondwaîersîand 
Het sbroomgebied van de Hagmolenbeek bestaat in de beekdalen voornamelijk uit lemige 
eerdgronden en plaatselijk (middenloop Hagmolenbeek) uit venige beekdalgronden. De 
dekzandwehri  bestaan overwegend uit podzolgronden en d i  aerdgronden. Natte 
gronden, met een gemiddelde hoogste plondwatorstand van minder dan 40 cm - mv 
(grondwaterkap IÜ), komen voor &de Hagmolenbeek, de Hegebeek en andere waterlopen 
m het noorden en het westen van het stroomgebied. De dekzandwelvin~en m het gebied ziin 
over hei algemeen beter ontwaterd @rondwatertrap V en VI), met m& de enkee;dgrond& 
(grondwBtcitnipm. 
Op basis van een studie die Wieen+Bos heeft uitgevoerd naar beeldiefftel van het 
Koningsdiep (Witteveen+Bos, 2001) en op basis van expert-judgement van de hydrologen van 
Wiüeveen+Bos, wordt verwacht dat een grootschalige aaupak nodig is voor het herstel van de 
oorspronkelijke hydrologische situatie. De verwachting is dan ook dat een reductie van 70 tot 
8û?? van de d m h g e q d t e i t  vereist is voor het herstellen van het oorspronkelijke 
stromingspatn>on. Deze reductie van de drainage zal leiden tot een stijging van de 
grondwaterstand. De bestaande grondwatertrappen wijzigen daardoor van ïü, V, VI en W naar 
grondwaterbappen i, I1 en m. 
De verwachte stijging van de grondwaterstand wordt bevestigd door modelberekeningen die 
uitgevoerd zijn in het kader van de visie van het stroomgebied van de Regge voor het jaar 2020, 
verwoord in het rapport 'De Regge, Blauwe slagader van Twente' (Arcadis, 1998). Uit deze 
modelberekeningen blijkt dat de grondwaterstand, door het verhogen van de ontwateringbes'i 
20 - 50 cm zal stijgen. 

Wosaie ten aanzien van voompellingen van hydrologisch en moríologiach &eet 
van de maatregelen 
De modelberekeningen geven geen absolute waarden ten aanzien van de wakmliepte, 
stroomsnelheid en waterstand, maar alleen relatieve veranderingen in waterdiepte, 
stroomsnelheid en waterstand als gevolg van een maalregel ten opzichte van de bestaande 
siaiatie. Dit komt omdat er geen calibratie van het model he& plaatsgevonden; de invoer is niet 
gebaseerd op een neerslagmeetreeks maar op een imaginaire bui en het model is niet 
gecalibreed op gemeten waterstanden enlof debieten. Hierdoor kan geen uitspraak gedaan 
worden over de mate waarin het model de werkelijkheid benadert. Bovendien zijn met hei 
model alleen maatregelen in het beeksysteem zelf doorgerekend. Hydrologische maatregelen 
gezicht op het vast-houden van water ia het stroomgebied zijn niet doorgerekend met het model 
Voor het bepalen van de effecten van dergelijke maatregelen dienen berekeningen uitgevoerd te 
worden met een grondwatermodel, waarbij het grondwatennode1 gekoppeld is met het 
0ppervlalbewatrrstromingsmodel. 
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Gezien de beperkte middelen voor het realiseren van de rapportage is gekozen voor een relatief 
eenvoudige benadering zonder calibratie en zonder het doorreken van hydrologische 
maatregelen in het stroomgebied. De modelbenadering g& wel goede handvatten voor het 
inschatten van de effecten van maatregelen. Het model is immers gebmikî als middel waannee 
nagegaan kan worden of mogelijke verbeteruigsmaatregelen daadwerkelijk een verbetering 
voor de Hagrnolenbeek betekenen. 
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Appendix C 

7B.1.5 Kosten van maatregelen 

Aankoop grond 
Bij beekherstel van middenlopen wordt uitgegaan van een extra niimtebesiag van 15 m aan 
weerszijden van de beek (Nieuwland Advies, 2000). Deze extra ruimte is nodig voor de 
meanderhg van de beek (Zie ondeistaand Intermem). 

Intemema: Rclitie haeo rhooiiteitvm l$ en W m grondaankoop 
Van een meanderende beek is sprake ais de lm@ van de mander minimaal 1.5 keer w grwt is als de golñaqte vim 

de manda (ook wel een smuositeit van 1,5 gemand). Omdat de Hagrnolenbeek een g e n o m i s l i d  beek is, h 
voor de golfim@ de lm@ van de bestaande wstagaog aangehouden worden. Bij mandciirig md een simuriteiî van 
1,s betdreot dit een tnrevalaghg md een factor I J. 

meandaiog plasls binam de baldndding (bij h- vindt de mandering plaats bimen he< wimnprofiel). 
Indimbetwintni>edvsltaimaidebicaftcvandcb*ltasodcw~~ismfcitcaancxminiimtenodiabij - 
mesomandesing. Bij de sanname van asnloop van het p n d  met 13 m-is niet w& de (mem- & 
uitgangspunt gdiaaard, maar de Rcea grond die nodig is voor - het v& van ha wintabcd in vebsnd md de droogiegghg 

het w van een mces natuumigdciijkc ocyctpmfiel; 
h* lokaal twpsm van macromimdaing (vim macromeandehg is sprake ais ook het wintehd een 
siingcraui valoop heeft). 

Figuur: Bovenaenzicht beek mei winter- en zomerbed bij mniomeendmog 

Liîuabnc Inrichting bovenloop Cnootc Moolenbcek, WetCrschap Peel en Maasvailei, Oranjcwoud (1999). 

De totale Lengte van de middenloop van de van de Hagmolenbeek bedraagt ca. 13 km. Het 
grondgeb~ik langs de beek is voornamelijk landbouw en zal aangekocht moeten worden. In 
Twente ligt de gemiddelde prijs voor sgrarische gronden op 80 kf per ha (Nieuwland Advies, 
2000). Dit resulteat in een bedrag van 3,l Mf eenmalige kosten voor aankoop van de grond. 
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Naast kosten voor aankoop van de grond worden bij beekhefftel tevens kosten gemaakt voor 
grondvenet. Het grondverzet is met name nodig voor het verlagen van de m e  langs de beek, 
waarin de beek kan meanderen. 

Voor het grondverzet wordt uitgegaan van 5 m3 per m beek. U i d e  van een prijseenheid 
voor het grondverzet van f5,- per m3 (Nieuwland Advies 2000), bedragen de kosten voor 
herprofilering eenmalig ca. 325 kf. 

7B1.5.2. Hemtel oompronkclijk stroomgebied 
Herstel van het stroomgebied zal vorm krijgen door koppeling van de Hagmolenbeek aan de 
aan de Buurserbeek en koppeling van Hagmolenbeek aan het stroomgebied van de Regge. 
De kosten voor de aanleg van de onderlegger onder het Twente kanaal om de Hagmolenbeek 
met de Regge te verbinden worden geschat op 4 millioen gulden. 
f i e r  het historisch tracé van de koppeling van de Buurserbeek met de Hagmolenbeek is thans 
weinig bekend. Het vermoeden bestaat dat water vanuit de Buurserbeek-Rutbeeksysteem via 
een moerasgebied stroomde richting de Hagmolenbeek. De kosten van koppeling van de 
Buurserbeek-Rutbeeksysteem aan de Hagmolenbeek kunnen op di moment niet goed ingeschat 
worden en zijn sterk afhankelijk van de wijze waarop de koppeling uitgewerkt wordt De 
kostenraming is daarom slechts indicatief. 
Een mogelijk koppeling van de Buurserbeek aan de Hagmolenbeek kan uitgevoerd worden door 
het graven van een vloeiveld tussen De Buurserbeek en watergang 20-5-0-32, die via watergang 
20-5-3 1 gekoppeld is met de Hagmolenbeek. Hiertoe zal grond aangekocht moeten worden en 
dient grondverzet plaats te vinden. Uitgegaan wordt van aankoop van 2 ha grond en grondverzet 
van 10.000 m3. Voor de aankoop van grond resulteert di in 160 kf en voor het grondveizet 50 
kf. Dit is omgerekend naar euro een totaal bedrag van 103.800 euro 

Schadevergoedingen aan de a@& voor het gebruik van hun grond als retentiegebied voor 
hoog water worden berekend op basis van het oppervlak aan geplande retentiegebieden in het 
stroomgebied van de Hagmolenbeek en een gemiddelde waarde aan betaalde 
schadevergoedingen aan boeren in het Dinkeldal. Het oppervlak aan geplande retentiegebieden 
in het stroomgebied van de Hagmolenbeek is 3% van het stroomgebied, dus 3% * 9256 ha= 277 
ha. De gemiddelde compensatie kosten voor overstroming zijn F550,-ha *jaar. De totale 
kosten zijn dan F153.000,- per jaar. 

7B.1.53 Opbnngstdemng voor de iandbouw door hemtel sîmmgebied 
Het plangebied is overwegend in gebmik voor landbouw (naar scbaüiing 90%), voornamelijk 
grasland. O p  het aanwezige bouwland wordt voornamelijk mijmals verbouwd ten behoeve van 
de (melk)v&houde"j. E& verandering van de grondwaterstand heeft droogteschade of 
wateroverlast ten opzichte vsn de huidige situatie tot gevolg. De som van droogWhde en 
wateraverlast wordt uitgedmkt in een percentage opbrengstdming\oor verschillende 
bodemtypen. Met behulp van de HELP-tabellen (Cultuurtechnisch Vademecum, 2000) is deze. 
opbrengstdewiig gekwantificeerd. In de HELP@ellen is de opbrengstdepressie gerelateerd 
aan de opbrengstniveau op het grondsoort, waarop de grootste opbrengst van het gewassoort 
verkregen wordt. Voor grasland is dit op zavel en eerdgronden, de potenti6le opbrengst op deze 
gronden is gemiddeld 13.500 kg droge stof(d.a.) per hectare per jaar. De opbrengsidepressies 
van alle gronden zijn aan dit maximumniveau gerelateerd. 
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Voorbeeld: voor grasland op podzolgrond met grondwaterhap V, bedraagt de som van schade 
door wateroverlast en droogteschade 15%. De potentiBle opbmngst is dus 11,s ton d.s.per 
hectare per jaar (=0,85*13.500 kg ds.). 

h tabel Cl wordt de bestaande potentiele opbrengst van grasland voor de meest voorkomende 
grondsoorten/grondwatertrappen in het plangebied vermeld. 

Tabel C1 Potentieb opb- g u h n d  (bestunde dtnatîe) 
Gmisdaort: Lcmipc Podml Podml E M  

-nd 
GW-ban: m V YI W 
Sohade door watemverlast (%) 17 7 O O 
Droogteschade (%) 5 8 16 10 
Potenti8le opbrengstniveau (%)l) 78 85 84 90 

De ontwatering voor het grasland is m het stroomgebied van de Hagmolenbeek over het 
algemeen redelijk tot goed te noemen. Op basis van Laartmateriaal (Grunbnij, 1995) wordt 
uitgegaan van een verdeling van de grondwatertnippen Di, V, W en W in het stroomgebied 
van de Hagmolenbeek van resp. 20%, 4Wh, 3W? en 1 W?. De gewogen gemiddelde 
opbmgdepressie door wateroverlast en droogteschade bedraagt voor de bestaands situatie 
globaal ongeveer l5 %. De opbrengstdepressie is lokaal groter op de natte eenignmden. 

h tabel C2 is de opbrengstdepnessie weergegeven na uitvoering van de herstelmaahgelen. De 
in de tabel vermelde genoemde grondwatertrappen zijn inschattingen en zijn in de praktijk sterk 
afhankelijk van de locatie en de uitgevoerde maatregelen. 

Tabel CZ: Poîenäëk opbmngmí pnrlind (na henteimaatniceien) 
Grondsmw Lci*c Podzol Podrol Eiluad 

&npaa 
CW-tmp ( a u n m e ~  VM m u u r  V u V u u r  V ~ V l n u  VU W 

n n m m m  
Schade door wateroverIast (%) 37 37 17 17 
Droogteschade (%) 2 1 3 3 
PotedL!Ie opbrengstniveau (%) 61 62 80 80 
Potentigle opbrengst (ton 8 2  8,4 10,s 10.8 

Door verhoging van de grondwateistand in het plangebied zal de opbrengstdepressie toenemen. 
De gewogen gemiddelde opbrengstdepressie door wateroverlast en droogteschade na uitvoering 
van de maatregelen wordt geschat op 30%. Lokaal mu de opbrengstdepressie door 
droogteschade af kunnen nemen door een grondwaterverhoghg, maar gemiddeld genomen 
nemen de opbrengsten over het hele stroomgebied af. 

De in de HELP-tabei, in peicenteges weergegeven opbrengstdewingen, kunnen m geldelijke 
opbrengdmingen worden vertaald door middel van het praktisch potentieel saldo. Voor 
beweid grasland is het pral<tisoh potentieel saldo f 3.360,-Wjr (Cultuurteohnisoh 
Vademecum, 2000). Dit is de verwachte winstderving voor de agrarier door het verhogen van 
de grondwat.lstand. Het genoemde saldo is van toepassing op bedrijven die niet 
zelfvoorzienend zijn in de fp~wvoedehhoefte. h het saldo zijn de marsaankoop, oogst- en 
transportkosten verrekend. 
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Op basis van de opplakte  landbouwgebied en uitgaande van overwegend gebak van het 
landbouwgebied als grasland, wordt de inkomstenderving door de grondwaterstandverhoging 
geschaf op 4,0 Mf per jaar. Bij de berekening is uitgegaan van een 0ppe~lakte van het 
stroomgebied van 9256 ha, 85% landbouw in het gebied (overwegend grasland), 15% extra 
opbrengstdepressie door grondwaterstandverhogiÚg en een praktisch potentieel saldo van 
gntshd van 5.360,-ha per jaar. 
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Appendix D 

Bepaling administratieve belasting 

Doel is om inzicht te geven in de "administratieve" belasting van de waterbeheerders in het 
geval veel of d e  watersystemen beschreven moeten worden op een wijze die nu onderwerp 
van studie is. Naast inzicht in de technische en ecologische informatie, die noodzakelijk is bij 
een eerste indeling van een watersysteem in de categorie "heavily modified", is ook inzicht 
gewenst in de administratieve- en rapportageverplichtingen, die verbonden zijn aan het 
toedelen van water aan deze categorie; 

De extra sdministratieve- en rapportageverplichtingen, die er onstaan als een water als HMW 
wordt aangewezen in plaats van natural, zijn: 
1. Uhoering van de eerste aanwijzing als HMW 
2. Heniening van de aanwijzing om de 6 jaar 
3. Monitoring van HMW wateren 

Ad 1. Eerste aanwiizhe als HMW 

Voor het eerste stroomgebiedsplan moet de aanwijzing als HMW uitgevoerd worden in een 
aantal stappen, zoals in de case-study Hagrnolenbeek gedaan is. Om de administratieve 
belasting van de aanwijzing als HMW te bepalen moeten die stappen worden meegenomen, die 
alleen voor de aanwijzing als HMW worden uitgevoerd. Deze stappen worden onderstaand als 
vetgedrukt weergegeven. De stappen, die zowiezo voor een stroomgebiedsplan gedaan moeten 
worden, worden bij de bepaling van de administratieve belasting dus niet meegenomen (deze 
stappen zijn schuingediukt) (tussen haakjes staat het onderdeel volgens Bijlage W van de 
KRW): 

l .  Identijìcation of Water Bodies (onderdeelAl.1. sfrwmgebiedsplan) 

2. Descripron ofphysical alterations resultingfrom the pressures and uses (A.2) 

3. Description of changes in the hydromorphological characteristics resalting from the 
physical alterations: Extra onderdeel, want hydromorfologie hoeft sbikt genomen niet 
beschreven te worden voor de KRW, maar waarschijniijk zal in kader van nieuwe 
monitoring en beoordehgsmethode wel de hydromorfologie beschreven worden, dus dan 
hoeft deen de link met de physieke veranderingen gelegd te worden. 

4. Description of Ecological Status on the basis of the biologica1 andphysico-chemica1 
parameters (A 4.1) 

5. Prediction of necaisary hydmmorphological changes and resulüng measurn to 
achieve Good Eeological Statos: Voorspelling van hydromorfologische veranderingen 
moet op basis van modellering of expert-judgement gebeuren. Dit zal in veel gevallen een 
lastige klus zijn, aangezien er waarschijfijk verschillende veranderingen op verschillende 
plaatsen in zowel stroomgebied als waterlichaam hebben plaatsgevonden. Als de 
hydromorfologische veranderingen eenmaal voorspeld zijn is de vertalmg naar maatregelen 
soms goed uitvoerbaar, maar soms is hiervoor ook modellering of expert-judgement 
noodzakelijk. 
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6. Determination of impact of measures on water uses and significant adverse effects: De 
impact van de maatregelen op andere watergebruik kan meestal wel door middel van 
expert-judgement bepaald worden. Om te bewijzen of de impact ook significant is moet het 
andere watergebruik ofwel: 
- van groot publiek belang zijn (veiligheid, drinkwater) 
- er wordt met kwantitatieve en relatieve getallen aangetoond dat impact significant is (% 

opbrengst verlies ten opzichte van totaal, % verlies aan land). Daarvoor moeten dus 
kwantitatieve gegevens verzameld worden 

7. Determination of impact on the wider environment: In deze stap worden de negatieve 
effecten van de maatregelen op related waterbodies beschreven. Dit kan door middel van 
expert-judgement. 

8. Identif~cation and defuiition of the beneficia1 ohjectives sewed by tbe modified 
characteristics of the water body: Beschrijving van doelen en functies, die gediend 
worden door het veranderde karakter van het water. In veel gevallen zijn dit dezelfde 
doelen als waarvoor de physical alteration is uitgevoerd, maar daarnaast kunnen er nog 
meer doelen en functies zijn. Dit kan door middel van expert-judgement en gegevens over 
kmdgebmik en functies in het gebied. 

9. Determination of alternatives to the eristing "water use* and their costs, teehuieal 
feasibiîy and environmental effects in a wider context: Hiervoor moeten allerlei 
alternatieven beschreven worden en de kosten, technische haalbaarheid en milieugevolgen. 
Bij de alternatieven gaat het zowel om alternatieven voor functies als om mitigerende 
maatregelen tegen negatieve effecten op functies. Voor deze stap moet expert-judgement 
toegepast worden ten aanzien van het bepalen van alternatieven en hun technische 
haalbaarheid en moet veel informatie verzameld worden over de kosten ervan. Dit kost dus 
veel tijd. 

10. Designation of Heavily Modiñed Water Bodies: op basis van de venamelde informatie 
in de voorgaande stap wordt een waterlichaam aangewezen als natuurlijk of HMW. Dit 
gebeurt op basis van expert-judgement en kost relatief weinig tijd. 

11. Determining Maximom Ecological Potential: measures for achieving MEP + 
comparison with comparable water body: MEP wordt bepaald op basis van de haalbare 
maatregelen uit de HMW aanwijzing en alle bestaande, mitigerende maatregelen. 
Vervolgens moet een vergelijkbaar waterlichaam worden gezocht om het MEP te 
beschrijven. De beschrijving moet worden gebaseerd op 1) mimteiijke referentie 2) 
modelstudies of een combinatie van beide methoden. Als dat niet mogelijk is dan mag 
expert-judgement gebruikt worden. De stap is vrij complex en zal vrij veel tijd vragen. 

12. Definition of Good Ecological Potential: Hier moet het GEP beschreven worden, dat in 
lichte mate afwijkt van het MEP. Bij de bepaling van het GEP mag uitgegaan worden van 
de praktische uitvoerbaarheid van de mitigerende maatregelen. Daarnaast is aangegeven dat 
er g e b ~ i k  gemaakt moet worden van een ecologische of statistische aanpak om het GEP te 
bepalen. 

13. Identification of basic and supplementary measures for achieving GEP: Alle 
maatregelen die nodig zijn voor het GEP worden hier opgesomd. De maatregelen moeten 
ingedeeld worden in basis ane aanvullende maatregelen. 
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h onderstaande tabel staan de stappen voor de aanwijzing tot HMW, de benodigde activiteiten, 
het soort activiteit en de schatting van de benodigde tijd voor een gemiddeld waterlichaam. Een 
waterlichaam heeft een vergelijkbare hydromorfologie, vexgelijkbare menselijke veranderingen 
en een vergelijkbaar management Op basii daarvan wordt enan uitgegaan dat de grcdte van 
het waterlichaam geen grote invloed heeft op de benodigde tijd voor de aanwijzing, omdat het 
waterlichaam homogeen is en dus als één lichaam wordt beschreven. Bii dit gemiddelde 
waterlichaam wardtuitgegaan van er gegevens bestaan over de hydrolo&e, morfologie, 
ecologie. Er zijn voor het gemiddelde waterlichaam nog geen uitgebreide (modelkndenoeken 
en s%ariostdies zijn uit&voerd naar effecten van &&elen-& kost&. Wel h de 
waterbeheerder gebruik maken van een gestandardiberd handboek. h dit handboek staat p 
lype water een ovemicht van mogelijke maatregelen voor veel voorkomende 
hydromorfologische mgrepen, de negatieve effecten en mogelijke alternatieven en een lijst met 
kengetallen voor kosten van de ahmatieven. Di handboek voorkomt veel dubbel werk en 
uitgevonden wielen en zal de totale admin i i eve  belasting verminderen. Bovendien kan er 
gebruik gemaakt worden van ecologisohe voorspeIlingsimodellen voor de vooispelliag van 
maatregelen, MEP en GEP. Indien de modellen niet gebruikt kunnen worden, wordt expert 
judgement toegepast. 
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13. Idenüfioaöon of b i c  and 
supphcntzny mewm for 
mbinmg OEP: 

Totai number of days I 

measurn and the best practica 
mitgation measurn 

- Seereh for a wmparak  watar 
body on the basis of a spatial 
refeninca or modalling or a 
wmbinWn d both. In case thal 
is irnpossible expeltjudgement 
may be u s d  

- Dsscipüon d MEP by the 
reiewint Moloaical parameten 

- GEP diffeni sliihtly fmm the 
MEP 

- The pradkability of measures 
may be used to detemine GEP 

- Use d eailogical or statistical 
approaches or both to detemina 
GEP 

- Identiñdon of mc8suns to 
achieTe OEP 

- C l ~ ~ ~ i f i u d i n i o î ~ i n t o  
bssio or supplcmcntsiy 

0,5-2 days depading on 

appmsch'=d 

0.5-2 days dspcnding on tbc 
number of mcasures 

6 days minimum 
37daysmaamimi 
isdaysavsage 

Het totale aantal dagen van de eerste aanwijzing komt daarmee op minimaal 6 en maximaal 37 
dagen voor een gemiddeld waterlichaam. Het gemiddelde aantal dagen wordt geschat op 15 
dagen Het lijkt echter onwaarschijnlijk dat de aanwijzing voor alle wateren individueel 
uitgevoerd zal gaan worden, er zuiien gropen van waterlichamen met een vergelijkbare 
problematiek en vergelijkbare doelstelling onderscheiden worden, waarvoor de aanwijzing als 
groep uitgevoerd zal gaan worden. De deskundigen van het waterschap schatten in dat er *ZO 
groepen waterlichamen onderscheiden kunnen worden. Als het aantal groepen vermenigvuldigd 
wordt met de gemiddelde benodigde tijd voor een waterlichaam (15 dagen) dan komt de totale 
belasting voor de eerste aanwijzing van wateren als HMW voor een waterschap als Regge 62 
D i e 1  op 300 dagen of 1,3 manjaar (40 uur per week). 

Ad 2) Herziening HMW aanwiizinp 

Voor ieder vervolg-stroomgebiedsplan (om de 6 jaar) moet de aanwijzing herzien worden. Dit 
is aniankelijk van: 

- Wijzigingen in hydromorfologie als gevolg van de uitvoering van maatregelen. In dat geval 
moet stap 3 (Description of changes in the hydromorphological characteristics resulting 
from the physical alterations) aangepast worden. Znschoiiing tl~dsbestedingper 
beekwaterlichaam: 0,5 dag 

- Wijzigingen in de "beneficial objectivea served by the modiied characteristics of the water 
body". Zo is mogelijk dat de oorspronkelijk reden voor de fysieke veranderingen aan het 
waterlichaam verdwenen is (bijv. merendeel van landbouw is verdwenen uit gebied of 
rivier wordt niet meer voor scheepvaart gebrnikt). Dat betekent dat de analyse van 
alternatieven, kosten en haalbaarheid zal veranderen. 
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- Wijzigingen ten aanzien van alternatieven voor de door de hersteimaatregelen negatief 
beïnvloede gebrniksfuncties en de kosten en technische haalbaarheid van de alternatieven. 
Na 6 jaar kunnen nieuwe alternatieven mogelijk zijn. Hiervan moeten de kosten en 
technische haalbaarheid beschreven worden. Inschaftmg tijàsbestedingper 
beekwaterlichaam: 1-5 dagen 

- Als er nieuwe alternatieven zijn, de technische haalbaarheid is verbeterd, de kosten zijn 
veranderd of een andere inschatting van onevenredige kosten wordt gemaakt, dan kan de 
aanwijzing tot HhfW veranderen: 

=, Als het waterlichaam natuurlijk wordt dan is herziening van HMW aanwijzing niet 
meer nodig 

s Als het MEP moet worden aangepast omdat meer maatregelen haalbaar zijn, moeten 
stap 1 1 (MEP), 12 (GEP) en 13 (maatregelen) opnieuw uitgevoerd worden. Inschutting 
fijdsbesfedingper beekwaterlichuam: 1-5 dagen (mmder dun eerste aanwijzing omdat hier 
alleen naar de opgetreden wijzigingen moet worden gekeken). 

De totale tijdsbesteding komt hiermee voor de herziening van de. aanwijzing op 1 tot 10,s dagen 
afhankelijk of het water natuurlijk wordt of MEP en GEP aangepast moeten worden. 
Gemiddeld zal de tijd voor de herziening van de aanwijzing 3 dagen zijn. Waarschijnlijk hoeft 
maar een aantal wateren herzien te worden en zal er voor veel wateren niets veranderen. Als er 
van uit wordt gegaan dat er wel binnen elke groep vergelijkbare waterlichamen een HMW 
water h e s e n  moet worden dan komt de totale tijdsbesteding voor de herziening op 60 dagen, 
o h e l  0,25 manjaar (20 maal 3 dagen). 

Ad 3) Monitoring 

Ten aanzien van de monitoring van HMW wateren in vergelijking met de natuurlijke wateren 
wordt in Bijlage V, lid 1.3 het volgende gezegd: 

Bijlage V, lid 1.3: 
Suncillinrc monitoring pmgammes should provide i n f m o n  fw 
- supplementmgand~aï~datuig the impact messment procedure detpieä in& 9 
- the effioient and eñective desigo of future m o n i t o ~ g  pmgnumnoh, 
- ihe asmment  of long-term changes in nahuai conditiona, and 
- the krsessmmt of long-ferm changcs resulthg fmm widespnad nuthmpqgmic activity. 

Sekni~n of mmiIoring$aiM 

Jurveillanic monitoring shall b d e d  out of d c i e n t  surfacc water bodis t0 provide nu assssment of the ovnall surface watu 
stam within eacb catchment or subcarchmnus withlli tbe river basin dishiet In seIcctiog these W i e s  Manba States shallensure 
that, where appropriatc, monitoring is csnied out at points when. 
- ihe rafe of wafer h is significant withm the river basin disuict as aaiiole; including poims m large rivers wbere fhe 

catchment srea is greata than 2 5W km2, 
- sigoikmt W i e s  ofwater cross a Member State bouodary, 

Surveillance monitoring siwil be &ed out for eacbmonitoring site for a period of onc year durkg fhcperiod uiver4 by a river 

hasinmamgement p h  Unless the previnis surveillanw monitming exnsiss sbt>wid mil tbe body m c m i e d  nacbed gaod staais 
and there is no Mämm from the review of impact of human activity in Annex IJ that ihe impacts on the body have changed. In 
these oases, s w d a n c e  monitoMg shaû be canied out once every three river basin mlmagnoeut plans. 

Operaöonil monitoring shaû bc undeRsLen m order to 
- establshthe stwIi of those W i e s  iden6ñed as beug at m k  of failmg to mect tbeu aivimnmcntal objsctives, and 
- assess any changes inthe stshis of SU& W i e s  resultmg fmn the progammes of mcanns. 
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Het verschil tussen natuurlijk en HMW water ten aanzien van monitoriag is: 

- Dat voor natuurlijke wateren surveillance monitoring waarschijnlijk voldoende is, tenzij e# 
kans bestaat dat de milieudoelstellingen niet gehaald worden 

- Dat voor HMW wateren operationale nodig i$, omdat de milieudoelstelhgen (welke: GES 
of GEP?) waarschijnlijk niet gehaald worden en het effect van het maatregelcnprogrcmmia 
beoordeeld moet worden. 
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Het verschil hissen surveillance en operationale monitoring is dat: 

- De hquentie van surveillaace monitoring lager is voor hydrologische en biologische 
parameters dan van operationele monitoring. Voor de fysischchemische parameters is de 
frequentie hetzelfde. Voor surveillance monitoring moeten de hydromorfologische en 
biologische parameters tenminste om de 6 jaar en voor de operationele monitoring moet de 
biologie om de 6 maanden of om de 3 jaar (zie tabel) en de hydrologie continu of 
maandelijks gemeten worden. 

- Het aantal meetlocaties wordt niet duidelijk beschreven, maar zal naar venvachting bij 
operationale monitoring groter zijn, omdat de selectie van meetpunten voldoende moet zijn 
om de omvang en het effect van de menselijke druk te beoordelen, terwijl de surveillance 
monitoring alleen voldoende moet zijn om de algemene toestand te beschrijven. 

De verwachting is dat in Nederland er maar weinig wateren zijn, waarvan men zeker weei dat 
de milieudoelsteüiigen wel gehaald zullen worden (KLQPT DEZE AANNAME?) en dat dus 
voor de meeste wateren surveillance monitoring nodig zal zijn. 

In onderstaande tabel staan de meetfrequenties voor de surveillance en operationele monitoring 
van fysisch-chemische parameters. Biologische en hydromorfologische parameters moeten hij 
surveillance monitoring ten minste een keer in de 6 jaar gemonitoord worden. Voor 
operationele monitoring gelden de onderstaande frequenties voor alle parameters als minimum. 
Ter vergelijking staan ook de huidige monitoring frequenties van het Waterschap Regge & 
D i i e l  weergegeven. Hieruit blijkt dat ten d e n  van waterkwaliteit de minimum firequentie 
in de meeste wateren gehaald worden. Bij de biologische parameters wordt íjtoplankton niet 
gemeten en vis alleen incidenteel en worden de minimumeisen voor macroinvertebraten niet 
overal gehaald. Dit zou betekenen dat de biologische parameters in de meeste wateren vaker 
gemonitoord moeten worden. 

Table represmtmg the WFD requirements for rivers with regard to the minimumfi.equeney of 
opertoniù monitoring. 
P S ~ P « L I  I rwdmntnt lor riven I Momi<oliq W~taboird  Hilp.olenbak I 
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Samenvattend kan vastgesteld worden dat de administratieve belasting voor het waterschap als 
Regge Br Dinkel gesohat wordt op: 

- l f manjaar voor de eerste aanwijzing 

- 025 manjaar voor de heniening van de aanwijzing bij ieder stroomgebiedsplan 

- opvoerni van bilogische monitoring van macroinvertebraten en waterflora in veel wateren 
van 4 of 8 jaarlijks naar driejaarlijks en starten met driejaarlijkse monitoring van 
fytoplanldon en vissen. 

Hierbij wordt de kanttekening gemaakt dat deze analyse een inschatting is gebaseerd op de 
ervaringen met de oasssaidie Hagrnolenbeek. Ten d e n  van deze case-studie waren er veel - 

gegevens beschikbaar. Bovendien waren de uitvoerders van deze studie ingewerkt in de 
Kademchtlijn en de aanwijzhgsprocedure voor sterk veranderde wateren. Daarom wordt 
geschat dat de a d m i i e v e  belasting voor de eerste aanwijzing van d e  wateren in het 
beheersgebi voor een waterschap gemiddeld uit zal komen op 2 manjaar. Afhankelijk van 
hoeveelheid en complexiteit van de hydromorfologische ingrepen, het aantal alternatieven voor 
negatieve effecten op functies en de besohikbare informatie kan de bestede tijd hoger of teger 
zijn. 
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Afmetingen Hagrnolenbeek en bierin aanwezige kunshvedcen 

Croes d o n s  waterbody 
Diitrire from Twenfehoi.1 (m) BOnom lwei (m) Dotfml widlh (ml siop 
22 10,46 1,80 1:2 
1034 11,35 1,80 1: 
1755 12,30 1,80 1 :2 
2985 13,40 1,80 1 :2 
3600 13,53 1,80 1 :2 
3743 14,70 1,80 1:2 
4040 14,76 1,SO 1:2 
4961 15,W 1,SO 1:2 
5893 16,85 1,SO 1:2 
7557 19,30 3,OO l:l,S 
7956 20,OO 3,OO l:l,S 
9308 21,36 3,OO l:l,S 
10339 21,87 2,W l:l,S 
10870 23,08 1.70 1:1,5 
11109 23,29 1.70 1:1,5 
12396 25,3 1 1,70 l:l,S 
1271 1 25,90 1,70 1:1,5 
13179 26,95 1,70 1:1,5 

Iil 
101 20 Spillway 1 190 8,@3 
103 1034 Spillway 1235 1430 
200 1755 ~ -~ i l lwa i  13,44 
203 2985 Spillway 14,58 
301 3743 Spillway 15,58 
306 4040 SpUlway 15,90 
305 4961 Spillway 16,81 
401 5893 V-fom 17,84 
403 6732 V-fom 18,87 
500 7557 V-fom 20,OO 
501 7956 V-fom 20,s 1 
60 1 9308 V-fom 22,20 
607 10310 V-fom 22,SO 
605 10870 V-fom 23,43 
708 11099 V-fom 23,78 
704 1 1693 V-fom 25,20 
705 12250 V-fom 25,82 - 
707 12711 V-fom 26,66 - 
802 13179 V-fom 27pl - 
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Bijlage 11: Afmetbgen zomerbed (zoab opgenomen in het model) 

Cross d o n s  siunmer bed 
Diat.ace h m  hutekanui  (m) Eioor ievei (m) ~ l o ~ n l d t h  (m) Demb (m) Siope 
33 1 O,& 0,70 970 1:1,5 
1551 1135 0,70 0,70 1:1,5 
2633 12,30 970 470 1:1,5 
4478 13,40 0,60 0,60 1:1,5 
5400 13,53 0,60 060 1:1,5 
5615 14,70 O,@ 0,60 1:1,5 
6060 14,76 0,60 960 1:1,5 
7442 15,W 0,60 0,60 1:1,5 
8840 16,85 0,35 035 1:1,5 
11336 19,30 035 935 1:1,5 
11934 20,OO 035 435 1:1,5 
13962 2136 0,35 035 1:1,5 
15509 21,87 0,35 035 1:1,5 
16305 23,08 0,35 0,35 1:1,5 
16664 2329 0,35 0,35 1:1,5 
18594 25,31 0,3 5 035 1:1,5 
19067 25,W 035 0,35 1:1,5 
19769 26,95 0,35 035 1:1,5 
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