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Quote;

,2Windmolens op land worden vaak gezien als overlast.

Op zee Is dat veel minder het geval en vandaar dat we ons nu
vooral concentreren op de Noordzee, waar we zoveel mogelijk
windmolens willen neerzetten.”

(Uitspraak gedaan in 2017, Henk Kamp)

Bron: NOS
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Nederlands Offshore Windenergie Programma
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lJmuiden Ver Gamma

. R * Max hoogte 304,8 m
Wind op land vs Wind op Zee

e Diameter=279,8 m

* Minimaal vermogen 15 MW

Megamolen op Maasvlakte 2

Om de energieproductie te verduurzamen en tegelijkertijd betaalbaar te houden, moeten we steeds meer stroom opwekken
uit hernieuwbare bronnen, zoals zon en wind. Op Maasvlakte 2 wordt de nieuwste generatie windturbines voor op zee getest: de Haliade X,
de grootste windturbine ter wereld. Met zijn enorme wieken kan hij meer stroom opwekken dan al zijn voorgangers, schoon en onuitputtelijk.

270m

240m_
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Werk op zee! .

WWW.GEOSONDA NL

Grondonderzoek in het weidse veld.
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Werk op zee

Veiligheid

Logistiek
Weer

Kosten




Welke onderzoeken
doet RVO
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RVO Site Characterisation Package

desk study

B"}'“r bats and Metooean campaign
marine mammals
Gaf_:ﬂtech_mca_l site Metocean Assessment
investigation

Turbine Installation
layout procedures

Foundation and cable design Turbine
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Bureaustudie

- Watis er al bekend van het gebied

- Wat kunnen we verwachten
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Geotechnisch werk
op zee
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Geotechnisch werk op zee

Seabed
Campagne

Geotechnische

campagne
DS Borehole

Campagne




Locaties bepalen
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Werk plannen
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Seabed Campagne
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Borehole Campagne
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Borehole Campagne

Borshicle NWN-S075-BH Borehale NWN.5075.8H Borehale NWN-5070-8H
Depth Natural Gamma Dackgeound dats) T2 Distribution o Vohm ] Depih P —— X Thear Modie Degth Natural Gamms Ratia Th/ K Potassium (K] Thearetical Potassium
—_— . - - . o =
Im200m | QAR 10 it Veight 08 ms O e Hydraulc Conductity tm200m | o ghFl 100 | 1000 s 2000 | 0 MPa 1000 Im200m | o APt 1o | o - s |0 % 25 | @ Charned
Caliper 14 Khfm® 24 | T2 Distribution Log-Mean s H 001 midsy 1000 Caliper e Bk Derty Total Speciral Gamma Ratio Th/ U Tharkm (Th) Thearetical Tharum
&
o mm 500 Tatsl Poresity 08 e 0 | 8 F K (SOE) o o w0 | o hord 00 | o Mgt . o Al 100 | o - |0 ppm 2 | @ Charnsl
Bit Size 0 _ 1 g § Hydraulic Condustivity Bt Size W Cornected Spectral Gamma Ratio U/ K Urarium (L) Thearetical Uranium
a2 - 500 Unit Weght o 100 mesy 1000 o o o0 | o mpe 000 o Al 100 | o - 0o ppm 10| @ Charnsl
Catle Tersion - i " ‘Cable Tersion Caliper Gamma Spectrum
0 N 1000 o N 1000 o mm 500 & Charnsl
™ A Bit Size
. 5 & u} 7] - RVt N
280 a0 & = - ; 0 mm 500
i Cable Tension
] ) ] o u t-
| H & = t Ll Ll 1000
i 213 i
5 L f u] 7] -
20 e 20 £ = i t
g n o ] i 240
1 = i + S {
e ' o [m] | i .
360 S 360 i = i + ? g
< A o ] L 20
b ! - = = ,
6 = & o :
) m [u} m e ;
400 - 400 # = = : g 4
N
4 = T T |- ;
, - a ; %S——-:—/_, {
! n o ] - ;
440 - | 440 - =) it t ﬁ
J ! n o ] - #%0
1 & = i + g z
Y <L§ 5 o = - -
40 2 b‘ 480 = } g\-.__ h |
< 8 | o o ] i 400 5 I - L ‘Hf
2 = 0 t i
) ]
N { ] -
4
520 s20 = ; % g
i i) & u] L] - 440
( & = o ' & f
K ! n a '] b |
560 S 60 = & i : g ?
} a [m] L] i 48.0
SG S & = B | '
7 } I3 >
f ° [ a [m] m i
800 &0 - ] g = + % i |
4
- ?4!- o i 520
r I AN . AL R s 5 = ;
\ 1 n o ] i
640 (il Wl Enil il 640 - = +
3\ ]
W ) : [ o ] - %0
f - » = ;
; — & a] L I 4 !
+ 245 A

Rijksdienst voor Ondernemend Nederland



E

g & 20
g 7
= A AA /
- // L-1-1-] -1
? LA
2 0 7§
B
s
a 1
100 T ; - §
| H . -20
| | i
| : ] i
& i H :
| ! :
E E E -40 1 T T T T T T T
z i E 2 -12 -4 0 4 8 12 16 20
B0 : H Axial strain, €3 (%)
! i 5
g ; ;
3 Gl | 5 a
2 £ | H i
s 1 i i @ Cyclic
) ! : :
N | . h
ot ' ' .
o ! " .
2 20 | : : ©
F : : :
s H ' : F
s z z z e
3 0 g
2 0,002 0.00 002 006 02 06 2 G 20 60 200 :
4 Particle Size [mm] a0
g g
2 - - : - £
7 clay |Fire | Medium Coarse | Fine Medium Cosrse | Fine Medium Comse | coenes £
| SILT | SAND GRAVEL | 3 ]
Soil Fraction (3 3
u
]
3
£
&
H
&

Valu ranresants perce

action is -* {rompasition o

Sample Tost Depth Y
[m] [mrn] [-]
DIAT141 1255 0146 | 0245 | 029/ | 0326 | 04/8 I - 4 9% [) ]
|51 PSD-001 14.00 0079 | 0155 | 0174 | 0.184 | 0241 - B % ) ] 0
16 2 DIAT142 15.60 0.123 0159 | 017 0215 il 85 o 0
20-2 DIAT143 19.°5 0.036 0.158 0.185 0.198 0255 1% 21 - 6 94 o 0
-60
o -

al fractians > 7 1 I'y) datermines)

0 20 40 80 100 120 140 160 180 200 220 240 260 280 300
Borehle or Sample Point: NWZ-BH-5003 Testmethod  :1SO *7892-4 {2076, 1SO *3322-2 {2021 Number of Cycles
KODAK Color Control Patches ‘F 1 9346 ‘ | 7‘ ‘ ‘ 'l
i A.. ‘ i ‘ N‘WZ B;“ 50'01
.l. B Erojectno B | VN L. DI.VUVI
R‘v‘u | |

KODAK Gray Scale Client BLLR A Sample : |
; Site : Nw Z Depth [m] iJ7_- uu
T T [ e L e UL L L L (R L e B ) BB R B LT 5 U |
Ocm 10 20 30 40 50 60 70 80 90 100
l--.;l....I....l..‘.l....I,,..I.HLI....I-J_.L.IHHI....I..,.I....l,...l.... = R A

Rijksdienst voor Ondernemend Nederland

HKW077-! BH 2. 40 2.50m
Abraded bivalve fragments, 12.4mg analysed

»."

-
HKW104 BH 7.10-7.20m
Ammonia batavus, 5.5mg analysed
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HKW112 BH 0.40-45m
Abraded bivalve fragments, 8.3mg analysed

..
HKW11-BH, 3. 95 4.05
Abraded shell + echinoid fragments, 6.6mg
analysed
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Riji

3

Lk Testing

Standard Lab Testing Programmie (=1l soil types)

3.1 Matural Moisture content

3.2 Bulk density

3.3 Particle density

3.4 [Dezree of ssturstion

3.5 Carbonate tests

3.6 (Organic tests (dichromate)

3.7 (Drganic tests (loss on ignition)

3.5 (Organic and total carbon content [Elermentary analysis)
3.9 [Electrical resistivity {as input for heat capacity calculations)
3.10 Pore water salinity [as input for hest cpedty caloulstions)
3.11 Microscopic photography (22 input for hest capacity calculations)

Standard Lab Testing Programme [cohesionless soil)

3.43 Thearrreal Con Jl:t'r-‘i':g'I tests on fully-s=turated remoulded cobesive samples using "Hot disc™ method [ve—.ro-u 2: 150 220007-2.200E].
3.44 Ome-dimiEnsioral consoldation [o:uun:ber]'.uu up to B load and 4 unigad steges [state whether BS or Norwegizn -n:mu]
3.4 Aduitional reigad lcops in one-dimensional consolidation [cedometer] tests
3.8 Constant Rate of Strain |CRS) compressibility tests (max. 4 days)
347 Crerdays Constank Rate of Strain [CAS| compressinifity tests
3.a8 Uncorsolidat=d undmined |:.JU: trizuial compression tests on undisturbed sampoles
3.a3 Unconsolidated uncmined (UU) trizsdal compression tests on remoulded samples
3.50 |motrooicsl 'Irnm;uliuubau unrainas trisis compression bLT.|CIU: [co'npri;in; syturation, oonsolidation snd we.erinE, max nce-f;:
3.5 Creerdays Jolropimllyoonm cated undrsined trisxs| compression t:s‘t[clL.]
3.52 :.ni:o'.rnpca by corsolidatad undrained trimdal Domprem'o'\ fazh |CALc: [cun:\ri:i'\; saturation, consolidation snd srurinE. max 4 -:,a-lls:
3.93 Creerdays u;ol.-\o:himlrr* consolideted undraired trisdisl commression test [l’.-\..J:]
3.54 :.nismmpcn by consolideted undrained trimsial sxdension tast |CAJ..-::| :Do1|p'isi||5 seturstion, consolidation and .?\:n'ir5 . & dnrli:]
3.55 Crerdays anizotropically consolidated undreined triminl extersion test [CAL]
3.95 Cyclic pre-shearing of trizxinl ample, 400 gyies
3.57 Direct simple shear [DS5) test, including one consolidation phase and total test dumtion of 3 days.
358 Cyclic pre-shear of D55 spedmen, incl.dins one conscl dation phase, 400 cycles and r:purtin;
359 Aduitional consolidation stage for D55 st only if the extra consolidation stage causes fem 3 31 to exceed duration of 3 days
3.80 Riw;:\!rt!m :sol,"m :|
3.61 Ri'\;?\!h'tlﬂ.‘. :sol."'.'-'.zll:
3.62 Eender slement testz [z part of the CU, CAU or D55 test]
3.63 Microbis Iy Influenced Corresion [MIC) bg.-.ir;
Lab Testing Fro [Age Dating]
EX-) Fahynology analysis
363 Analyss of Alrae
3.66 Analysis of Fungi
3.67 Analysis of Spores
3.68 FM2nng- or micro-fossil analysis inclucing Dincdiageilste Cysts and Foraminifer
3.69 Eotanical macroremains
3.70 (Dstracods snd forsminifers
371 Ml acroplants

Carbon dating analysis

Mollucs
374 Digtoms
373 (=8
FN Mo langer applicanle

Advanced Lab Testing Programme [Cydic and dyramic tests]

Cyclic direct simpie shear tests [C55] with pre-shearing [incuding three test stages as per SoW; cohesioniess soils; under *drained™ or “undraied™
concitions]

= cdi'u:tsnpl: shesr pests |ﬁ5:|'n1"t'1m.1pr=-.71=rr5|: noiucing two test siages as per SoW; cohesionless or cobesive: 5oils; under “drained” or

3.12 Binocular microscopy tests including photography (for general purpose or where batching of samples is being considered)

3.13 Particle size anahysis [siewe)

3.14 [Particle size analysis, including partide shape assessment (using dynamic imaging analyses, optional]

3.15 Mlaximum and minimum density

3.16 Permeability tests with permeameter

3.17 Permeability tests in triaxizl cell {using a CID test sample)

3.1E Permeability tests in triasizl cell {25 & standalone test)

3.19 Thermal conductivity tests on fully-saturated cohesionless samples wsing needle probe [A5TM D5332-14)

3.20 Thermal conductivity tests on fully-saturated cohesionless samples wsing “Hot disc”™ method [Method 2: IS0 220007-2. 2008

3.21 (Corstart Rate of Strain (CRS) compressibility tests on reconstituted samples [max. £ days)

3.22 (Owverdays Constant Rate of Strain (CRS) compressibility tests

133 Izotropically consolidated drained (CIDY) trizadzl compression tests (W.B. one “test” constitutes three individual sub-tests on three specimens ot three
i different consolidation pressures) - including pre-shearing at 200 cycles.

324 Isotropically consolidated drained (CIDY) trizodzl compression tests (N.6. one "test” constitutes three individual sub-tests on three specimens at three
) different consolidation pressures) - without pre-shearing.

335 Isotropiczlly consolidated drained (CIDY) trizadzl compression tests (W.B. one “test” constitutes three individual sub-tests on one specimens at three different
i consolidation pressures, Le. mult-stage single] - with pre-shearing 400 cycles.

226 Izotropically consolidated drained (CIDY triasial compression tests (N.B. one “test” constitutes three individual sub-tests on one specimens at three different
) consolidation pressures, ie. multi-stage single) - without pre-shearing.

3.27 Cyclic pre-shear of CID triaxial specimen, including one consolidation phase, 300 cycles and reporting.

3.2E [Direct simple chear [D35) test, including one conzolidation phase and total test durstion of 3 days.

3.20 Cyclic pre-shear of OS5 specimen, incduding one consolidation phase, 400 cycles and reporting.

3.30 Additional consolidation stage for DSS test, only if the extra consolidation stage causes item 323 to exceed duration of 3 days.

3.31 Ring shear tests {sodl/soil)

3.32 Ring shear tests (soilsteel] - ICP method

3.33 Bender element tests [as part of a CID or D35 test)

334 [Consolidated drained direct shear (shear box) tests (N.B. one “test™ constitutes three individual sub-tests on three specmens at three different normal
i pressures)

335 Corsolidated draimed direct shear {shear box) tests (N.B. one "test™ constitutes three individual sub-tests on one specimen at three different normal
B pressures; mult-stage)

3.36 Microbially Influenced Corrosion [MIC) testing

378 “undminec™ conditions|

378 C55 exirs loading staze :uptu 1304 load cycles; cohiEsioniess or cohasive soils; under “draired™ or "undreiresd” Dmui‘ton:]

3.80 Post cyclic stakic testing to failure if oydic C55 test failure do=s not ocour

3.81 Cypclic trisminl compression tests [CT) (inciuding thres test stages as per S0W; cobesionless or cohesive soils; under "drained” or “undrined™ conditions)
3.82 CTX =wtra InnuinE staze [up to 1300 load oycies; cohesicnless or cobesive soils; under "drained” or "undrained” conditions]

3.83 Post cychic mti:u:.'r.rstu failure ':'llui:l__.’:cwt"'ni ure Goes not ooowr

. Fesonant column (AC] test [inclusing initisl oading and repeat loacing as per 50\ cohesioniass and cohesive samples: under "orEined™ or “undrained™
384 concitions]

3.85 FiC extra loading staze [co-vuionl:::- and oohc:iv::rnplﬁ: under "drained” or "undrained” conditions)

Standard Lab Testing Programme [cohesive soil)

Bdvanced Lab Testing Programme: [Classification and static reference tests)

3.37 Particle size analysis (wsing hydrometer for fines and if spplicable sieve)

3.36 Atterberg limits [lquid and plastic limits, cone method)

3.30 Permeability tests in triaxizl cell {using a CIU test sample)

3.0 Thermal conductivity tests on fully-saturated undisturbed cohesive samples wsing nesdle probe [ASTR [5334-12)

3.41 Thermal conductivity tests on fully-saturated remoulded cobesive samples using needle probe [ASTI D5334-14)

3.42 Thermal conductivity tests on fully-saturated undisturbed cohesive samples using “Hot disc™ method [Method 2: 150 220007-2.2008].

3.5 Farticle size distribution analyses (sieve] [for batch samples)

387 Microsoonic photoeraphy [‘nr batch :un:\l&::

3.88 Direct simpie shear test, Constant volume or constant stress [N.E. only one specimen tested Lnder one: set of concitions)

3.89 |sotrooicsl 'lrnmsuliunad drained [CIT] l.-iniulcumpr:s:iur kmsts :N.E.onwmz specimeEn tested under one Consod cation preszure]

3.30 [An|isotropically consolidated undrained triawsl compression test [CIUC/CAUC) [comprising ssturation, consolidation and shearing, mex 4 days)

391 Creerdays :nn] :olr\o:\icnlrr'non:oic-:t:u ursdrirssd trisvisl comoression u:.'t[’:A..l:j

382 :.nismmpcn Iy consolidabed undrained triasial edtension test |CAJ..-::| :Do1|p'isi||5 seturstion, consolidation and .?\:n'ir5 . & dnrli:] 30
3.33 Crerdays anizotropically consolidated undreined triminl extersion test [CAL]
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Subscribe to our newsletter

This RVO website and data portal provides a comprehensive collection of site data of our site characterisation studies, ancillary studies, event

docur ion and additional i ion regarding Dutch Offshore wind Farm Zones. The Netherlands Enterprise Agency (RVO) helps entrepreneurs
and organisations to invest, develop and expand their businesses and projects. Both in the Netheriands and abroad. We are a government agency
which is part of the Dutch Ministry of Economic Affairs and Climate Policy.

Tender information for Wind Farm permits and policy updates regarding Dutch Offshore wind Energy can be found on the English RVO website.

Wind Farm Zones

General Information General Information General Information
Soll Soll Obstructions
wind & Water Wind & Water Soil

Wind & Water

Newsletter Offshore Wind Newsletter Offshore Wind Newsletter Offshore Wind

Energy In the Netherlands, Energy In the Netherlands, Energy In the Netherlands, July
September 28th, 2026 August 4th, 2026 9th, 2026
Show more news
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Wat zit er nu op dit moment in

BRO | Basisregistratie Ondergrond

. -
Actueel Inhoud BRO Werken met de BRO Doe mee Praktijk Service & contact : S
L o 6%
Home > Actueel > Nieuws > Dankzij RVO meer zeebodem in de BRO v o4 o

Dankzij RVO meer zeebodem in de

Seabed CPT data van: BRO

o |J m u I d e n \/er G a m m a Gepubliceerd 24 juni 2026

De Rijksdienst voor Ondernemend Nederland (RVO) doet o~ .

° N e d e I.-WI e k | locatiestudies op de Noordzee voor toekomstige offshore o

windparken. Deze boringen en sonderingen leveren

waardevolle data van de zeebodem op. Daardoor is weer een

L4 H O | | a n d Se K U St West V | | | stuk zeebodem beter in beeld. Willen we dat weten? Ja zeker!

Ook maritieme, oftewel ‘offshore gegevens’, moeten bij de

Soes0e

.7
Rt

BRO aangeleverd en gebruikt worden.

Foto: RVO
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Routekaart

Windenergie op zee

Legenda
Grens Continentaal Plat
. Operationelewindparken ~4,7 GW
Windparkeninaanbouw  ~55GW
Geplandewindparken ~ ~135GW
Totaal :23,5 GW

100 7 62 56 53
Borssele O]
Kavel V
Two Towers,
19 MW

Kavellen !
Blauwwind, Orsted,
7315 MW 752 MW
IUmuiden Ver (5)
Tender kavel
Gamma-B:
Qq2026
1.000 MW
Kavel Beta:
Zeevonk |l
1 /% Tender kavel
Dy ma-A:
- Y Qq2026
4 1.000 MW

Kavel Alpha: Noordzeker,
2.000 MW

®

Hollandse Kust Zuid 2)
Luchterduinen,
129 MW

—#}

Kavellenll

Vattenfall

Kavellllen
oggiﬁr IV Vattenfall
760 ongeveer

760 MW
Nederwiek s
6.000 MW
Tender(s)
kavels Il enlli:
Ntb.

Tender

— Kavel I-A:
Tender kavel Q4202
1-B:N.b. 1.000 MW

Rijksdienst voor Ondernemend Nederland

&
&

Hollandse Kust Noord

KavelV
CrossWind,

MW
B2 Egmond aan Zee,
108 MW

e ®

Prinses Amalia,
120 MW

Ten noorden van de
Waddeneilanden

700 MW

Tender N.t.b. (mogelijk toekomstig
waterstofdemonstratieproject)

Gemini 600 MW

-t

0
®
-1 @
3) Hollandse Kust West a
2.100 MW
KavelViEcowende, A KovelVivig
Cochiibid & Powerll,
Al 1MW
Ay
Tender kavel VIli:
Nb.
7) Doordewind )
4.000 MW

Tender(s) kavels| en Il N.t.b.

Mei 2026

Wat komt er aan?
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Wat voegt RVO toe voorde BRO -
Met de BRO kunnen we data van de Noordzee
publiek beter toegankelijk maken.
| s a
Voorbeelden van toepassingen: -,

 Medegebruik /onderhoud in Windpark

* Werkzaamheden nabij windpark

e GeoTOP model NCP

34
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Waar lopen we nog tegenaan

 RVO heeft nog veel meer data die in de toekomst hopelijk ook in de BRO kunnen.
—> Waardevol als die data ook in BRO kan

 Verschil in offshore en land. Denk aan NL codes vs INT codes.

* Doelgroep Wind op zee niet bekend met BRO (internationale spelers)

Rijksdienst voor Ondernemend Nederland
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Bedankt

Celebrating 23 GW of offshore
site characterisation studies

Rijksdienst voor Ondernemend Nederland

Filmpjes
1) Grond Model TNW

2) Grond Model lJmuiden Ver Gamma

3) Grond Model IJmuiden Ver Alpha-Beta

Heb je nog vragen?

-> https://offshorewind.rvo.nl
woz@rvo.n|

Energietransitie.n|



https://offshorewind.rvo/
https://offshorewind.rvo.nl/
https://energietransitie.nl/soorten-energie/windenergie/windenergie-op-zee
https://energietransitie.nl/soorten-energie/windenergie/windenergie-op-zee
https://offshorewind.rvo.nl/file/download/93ab4df9-a706-4354-80d0-3f8bdddcec61/tnw_20220124_gm_ngi_visualisation-integrated-ground-model-f.mp4
https://www.youtube.com/watch?v=g4Zl55wKwko
https://offshorewind.rvo.nl/file/download/460d04c7-26e5-4342-952d-5ad531d0512f/ijv_20230615_gm_fugro_visualisation-integrated-ground-model-f.mp4
https://offshorewind.rvo.nl/file/download/460d04c7-26e5-4342-952d-5ad531d0512f/ijv_20230615_gm_fugro_visualisation-integrated-ground-model-f.mp4
https://offshorewind.rvo.nl/file/download/460d04c7-26e5-4342-952d-5ad531d0512f/ijv_20230615_gm_fugro_visualisation-integrated-ground-model-f.mp4
https://offshorewind.rvo.nl/file/download/460d04c7-26e5-4342-952d-5ad531d0512f/ijv_20230615_gm_fugro_visualisation-integrated-ground-model-f.mp4
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