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Tablel. Dutch archeologicalperiods

Period Time in Years
Postmedieval / Modern Times 1500 A.D. Present
Late medieval period 1050 A.D. 1500 A.D.
Early medieval period 450 A.D. 1050 A.D.
Roman Times 12 B.C. 450 A.D.
Iron Age 800 B.C. 12 B.C.
Bronze Age 2000 B.C. 800 B.C.
Neolithic (New Stone Age) 5300 B.C. 2000 B.C.
Mesolithic (Stone Age) 8800 B.C. 4900 B.C.
Paleolithic (Early Stone Age) 300.000 B.C. 8800 B.C.
Table2. Administrative details
Location: North Sea
Description Appraisal Well Locations B-D@ and A185
Chart: BA 267
Coordinates: Well Datum X [m] Y [m]
B1604 ED50 563,418.00 6,140,534.00
ETRS89 563,324.36  6,140,321.18
A1505 ED50 552,758.00  6,130,353.00
ETRS89 552,664.42  6,130,140.24

Depth (LAT):

B1004:28.1to 28.5meter, average8.3meter
A1505:28.8 to 30.8 meter, average 28.9 meter

Research Area (sqkm)

B1004: 1 sgkm; A1B5: 1sgkm

Environment:

Tidal currents, salt water

Area use:

Shipping lane, fishing

Area administrator:

Rijkswaterstaat Zee en Delta

ARCH/gesearch report (Ct8ode):

Periplusproject reference: 18A021-02

Period September2018
Client: Petrogas Netherland B.V. =
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Samenvatting (Summary in Dutch)

Periplus Archeomare heeft in opdrackdn Petrogagen archeologschbureauonderzoekiitgevoerd voor
de boorlocaties van twee evaluatieputteB1004 en A1505.

Het bureauonderzoek heeft uitgewezen dat in het onderzoeksgebied scheepswrakken, wrakresten van
gevechtsvliegtuigen uit de Tweede Wereldoorlog en, als het pleistocene landsthetpishin situ resten

uit de Prehistorie verwacht kunnen worden. Binnen de onderzoeksgebieden rond de boorlocaties zijn geen
wrakken bekend, maar de aanwezigheid van onontdekte wrakken kan niet worden uitgesloten.

Op basis van de uitkomsten van leetderzoek wordt geadviseerd om een inventariserend veldonderzoek
(opwater) uit te voeren om de archeologische verwachting te toetStaorafgaand aan de installatie van
de platforms zullen geofysische en geotechnischi&rveysworden uitgevoerd Deingewonren data van
deze surveys kunnen worden gebruikiov het toetsen van de archeologische verwach{zig tabe).

Archeologische | Methode Doel Opmerkingen

verwachting

Scheepsen Side Scan Sony Opsporen en karteren van wrakken | Begravernwrakken kunnen nie

vliegtuigwrakken worden opgespoord
Multibeam Opsporen van gedeeltelijk begraven | In aanvulling op side scan

wrakken aan de hand van slijpgeulen| sonar
karakterisering morfologie van de
zeebodem rond wrakken

Subbottom Opsporen van begravesbjecten de aard van het begraven
Profiler waaronder mogelijke scheepswrakket object kan niet direct worden
Magnetometer | €N resten van WOII gevechtsvliegtuig| vastgesteld

Prehistorische Subbottom Karteren van hebegraven Pleistocene supported by, and validated
nederzdtingen Profiler landschap; aanscherpen van de with drill data
(kampplaatsehn verwachting voor prehistorische reste
Boringen Vaststellen lithostratigrafie, aard boorbeschrijvingen moeten
laaggrenzen (erosief of nietrosief) en | voldoen aan de archeologisch
indicatiesvoor bodemvorming en doelstelling; correlatie met

rijping; specificeren van de verwachtil subbottom profiler data

Sonderingen | Vaststellen lithostratigrafie correlatie met boorgegevens
en subbottomprofiler data

Als de bovenstaande onderzoeksmethoden worden ingezet tijdens de survey en de ingewonnen data van
voldoendekwaliteit is, kan de toets en nadere specificering van de archeologische verwachting worden
uitgevoerd.

Boor en sondeergegevens helpen niet alleen bij de interpretatie en laterale correlatie van seismische en
lithostratigrafische eenheden, maar kunnen ook worden gebruikt om in inzicht te krijgen in de geogenese
van het Doggerland gebied en het archeologisgbrwachtingsmodel te verfijnen en te toetsen. Speciale
aandachtdient te worden besteed aamde aard en intactheid van de begraven landschappen en de
identificatie van fenomenen die veroorzaakt kunnen zijn dootstd@ami 6250 BC.

Client: Petrogas Netherland B.V.
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Als boringen en sondemgen deel uitmaken van het geotechnische programma wordt geadviseerd om een
archeologische analyse uit te voeren sonderingsgrafieken en de boorkernen te onderzbekes.van
belang om de laboratoriumwerkzaamheden, waaronder mogelijk destructieve proafele stemmen

met de het archeologisch onderzadik andere woordeneen(senior) KNArospectordient bij de opening

van de monsterbussein het laboratorium aanwezig te zijn.

Tot slot wordt aanbevolen om de techniscBeope of Work af te stemmen meg¢tharcheologische team
voorafgaand aan de survey. De eisen die het archeologische onderzoek stelt aan de geofysische opnamen
dient te worden vastgelegd in een archeologisch Programma van Eisen (cdtfodmvaterbodems 4.1;
protocol 4001) Dit Programma van Eisen dient te worden geautoriseerd door het Bevoegd Gezag.

Client: Petrogas Netherland B.V.
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Appraisal Well81004 and A1505
Archaeological desk study

Summary

Periplus Archeomare has been assigned by Petrogas Netherlands B.V. to conduct an archaeological desk
study for theappraisal well locations Bi® and A1505.

The desk study has shown that within the research areas ship and aircraft wrecks and?lgigthecene
landscape is intagin situprehistoric remains can be expectedb ship or plane wrecks are knowm date
within the research areas, buindiscoveredvrecks can be present

Based on the outcome of theesk study it is recommended to carry out an inventory geophysical survey
to test the archaeological expectation. Prior to the installation of the -jgzkigs a geophysical and
geotechnical survey Wilbe carried out. The data from this survey can be used for the test the
archaeological expectancy (see table below).

Archaeological | Method Goal Remarks

Expectancy

Ship and aircraft| Side Scan Sonar detect and map wreck sites wrecks exposed at, or

wrecks protruding from the seabed
Multibeam characterize wreck sites in addition to side scan soné
morphologically;
detect (partially) buried wrecks
by the occurrence of scours
Subbottom Profiler detect buried objects including | nature of the buried object
possible ship wrecks and cannot be determined
Magnetometer remains of aircraft directly
Prehistoric Subbottom Profiler map the Pleistocene landscapg supported by, and validated
settlements specify expectancy with drill data

(camp sites) Geological Drilling

determine lithostratigraphy, soi
layer boundaries (erosive or

bore hole descriptions must
meet the objective

gradual) and characteristics of
soil formation and maturation;
specify expectancy

determinelithostratigraphy

Cone Penetration test correlate with drilling data

If the data areof sufficient quality, the necessary archaeological assessment of the appraisal well sites can
be carried out.

Borehole and CPT data nanly aid in the interpretation and lateral correlation of seismic and
lithostratigraphic units, but can also be utilized to obtain insight in the geogenesis &fabgerlandarea

and test and refine the archaeological expectancy model. Special focubshalt on the determination

of the type and integrity of buried landscapes, and the identification of phenomena which could be caused
by a tsunami 6250 BC.

It is advised to perform an archaeological assessment on borehole samples and CPT data, i loorehol
GAONRO2NB &l YLX AYy3 FYyRk2NJ /t¢Qad FNB LINI 2F (GKS 3
works, which might include destructive tests, with the archaeological assessment. In other words, a
(senior) KNAprospector shall visit the labatory when the sample liners are to be opened.
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It isrecommendedo coordinate the technicebcope of Work with the archaeological team before starting

the survey activities. The requirements for the geophysical recordings must be laid down in a
archaeolgical Program of Requirementsn accordance with the Dutch Quality Standard (KNA

waterbodems protocol 4001)This Program of Requirements shall be authorized by the Competent
Authorities.

Client: Petrogas Netherland B.V.
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1 Introduction

Periplus Archeomareas beenassigned byPetrogasNetherlandsB.V. to conduct an archaeological desk
studyfor the appraisalwell locations A185 and B1@4. The research arsanclude an area of sqgkm at
each of the As Planned centre locatiofitie researctareaare locatedin the northern part of theDutch

Economicalone. A155 is located?69km (145nm) north of Den Helder; B104 is located 277km (150nm)
north of Den Helder.

i
. \\
% Sidetap
' AB-F3
A12CPP L esef
[ e B10-04
N o
L A15-05
t B13-A s,

/D

e

plus Archeomare

L

Ryl 1B-08-201B

Figurel. Location map

1.1 Motive

Petrogasintendsto develop new fields in the northern part of the Dutch North sea, in the A/B blocks.

Three fields in the same ardeave alreadybeen developed. Petrogaplansto drill appraisal wells at the
locations B1@4 and A155 at theend of 2018 or early 2019.

The protection of the archaeological and historical heritage is anchored in the Dutch Heritage Act (July
2016)! The installation ofplatforms, wells andcoherent infrastructure might affect archaeological
remains, if indeed present. As the planned adigtmight jeopardize archaeological remains, Economic
Affairs considers a research effort is needed to assess the archaeological potentiahddahEhe results,
conclusions and recommendations of this assessment will be included in the licensingyoeoced

1.2 Objective

The objective of thislesk studyis to compile the archaeological expectation for the apéaterest.

! Dutch: Erfgoedwet.

Client: Petrogas Netherland B.V.
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1.3 Research questions

Foran archaeological desk study the following research questions have been defined:
Are archaeological values knownthe research ai?

If so:

What is the nature, size, and location, depth of occurrence and age of the site?
What is the integrity and conservation of the site?

Are- apart from any known sitesarchaeological values to be expected in the research?are

If so:

What is the expected nature, size, and location, depth of occurrence and age of the archaeological
remains?

What is the expected integrity and conservation of the anticipated archaeological remains?

Are the known or expected archaeological remaiffiscted by the installationf platforms andpipeline?

Client: Petrogas Netherland B.V.
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Methodology

The desk studyis conducted in accordance with the Dutch Quality Standard for Archaeology (KNA
Waterbodems 41, Protocol €02). This concerns in particular the specifications LSOL&®2wb, LS03wb,
LS04wb and LSO05wb. The study is reported in accordance with specification LS06wb.

In order to comply with the main objectives and answer the research questions, the archeological desk
study includes the following steps:

Description of théArea of Interest and determination of the consequenoétuture use (LS01wbh)
Description of the current usage of the area of Interest (LS02wb)

Description of the historical situation and possible disturbances (LSQ3wb)

Description of the known archaeagjical features and objects (LS04wb)

Description of the geological setting within which the archaeological objects are to be found (LLS04wb)
Definition of a specified archaeological expectation (LS05wb)

=A =4 =4 -4 -4 -

Based on these components the archaeologioglectation is specified. It is expressed whether, and if so,
which archaeological values are to be expected. The properties of these values will be indicated in as much
detail as possible.

The results of the study are summarized in chafeBased on th results the research questions are
answered irchapter4. The study concludes with a summary and recommendatiahapter5.

The desk study and reporting have been conducte@®byan Lil (senior prospector WB),van den Brenk
(senior archaeologist B), R. Cassée (archaeologisihd authorized by B. van Mierlo (senior
prospectoiVB).

2.1 Sources

The following sources were consulted for the study:

9 National Contact Number (NCN)

9 The Hydrographic Service of the Royal Netherlands Navy

1 Rijkswaterstaat Zee dbelta

9 TNONITG geologicaborehole datsand maps

9 Archis lll, archaeological database of the Dutch Cultural Heritage Agency
9 Databases of Periplus Archeomare

1 Dutch Federation for Aviation Archaeology (NFLA)

9 Various sources from the Internet

For a complet overview of the sources and literature see references on [g8y@Nords initalics and
abbreviations are explained in the glossary on page

Client: Petrogas Netherland B.V.
March2019 ¢ rev. 2.1 (final) 9

1S0 9001
OHSAS 18001
BUREAU VERITAS
nnnnnnnnnn




Appraisal Well81004 and A1505 Q>
Archaeological desk study Periplus Archeomare

Client: Petrogas Netherland B.V.
March2019 ¢ rev. 2.1 (final) 10




Appraisal Well81004 and A1505 Q>
Archaeological desk study

Periplus Archeomare

3 Resultsg archaeological desk study

3.1 Definition of the plan area and determination of the consequences of future use

The research arescomprisetwo appraisal well siteB81004 and A1505). At the well locations a jaekp

rig will be installedDuringthe planned period of 30 days a vertical well will be drilled to obtain detailed
information on the reservoir dimensions and potential.
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Figure2. Definiton of the research arexred squaresknown gas fields shown in green

The jackup rig contains three legs with spudcans which will be installed onto the seabed. The rig

installation causes a local disturbance of the seabed during spud operations dufeto meter seabed
penetration of the legs.

Client: Petrogas Netherland B.V.
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After installation scouring could lead to a disturbance of the seabed adjacent to the legs. After completion
of the appraisal drilling activities the rig will be removed and a platform will be installed at emoth
location to penetrate the reservoir at an optimal angle for production.

3.2 Current constellation

The figure below shows the water depth in the research area based on the data of the Hydrographic
service (2009) complemented by the data from Emodnet (26T8)e research areas are located on a
topographic high of the Dogger Baidepth variationsithin the research aresare limited and the depth
differences between the B104 and A185 locations are small (se¢able 3). The seabed is characterized

by a smooth surface and the absence of sedimentary structures like current ripples or sand dunes.
Southeast of the planned locations a southeast dipping stoa®irs Towards the southeast this slope
diminishes and grades into a flat ldaying area.

Figure3. Bathymetry (source DTMydrographic Servic@009 andEmodnet 2018

The Hydrographic Service data (up to and including 2808)the Emodnet data (up to 201Bardly differ
indicating that the seabed morphology changes little overtime.

2 Hydrographic survey, 2009.

&3
5| >
] o)
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275m

-300m

-325m

-350m

-375m

Data Depth at B1604 (mLAT) Depth at A1505 (mLAT)
Center Research Area Center Research Area
Location | Min Max Avg Location | Min Max Avg
Hydrographic 283 28.1 28.5 28.3 28.8 28.3 30.3 289
Service 2009
Emodnet 2018 | 28.3 28.1 28.4 28.3 28.8 28.3 30.4 28.9
Table3. Depths at the centre locations and within the research areas
northwest southeast

30,0 m S T T e

K- o —o=0momomomomomememomomomomemamemememomomomomomomamoms

-375m

0s-2b18

=

Periplus Archeomare

RvL 19-

75km 10km
northwest . southeast
c S A15-05 D
B )--—-—-—c—cccmcmioimcmcmsmo—cmomcmomcococoomoDiocmomoDEScComemomsmomos oo moscmeme=og

B2 M mm e m e

25km 5.0 km

75km 10km

Figured. NESW profiles illustrating the seabed morphology (height in mLAT)

Pipelines and cables

Onepipeline crosssthe researctB1004 researctarea® The 16Inch ative gaspipeline from A12CCRo
Sitetap A6F3 has been laid at 134north of the B1004 location.No (known) pipelines or cables cross the

A15-05 research area.

Operator From To Status

Type

Diameter

Petrogas E&P Netherlands B.\\ A12CHP | Sidetap AG-3 | Active

Gas

16 inch

Table4 Pipelines crossing the researchare

% Rijkswaterstaat cables and pipeliné&gvember2017.

Client: Petrogas Netherland B.V.
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Exploration wells have been drilled in the vicinity of both research areas, but none are located within the
boundaries of the 1sgkm research areas.

3.3 Historic situation and known disturbances

The fluctuating climatic conditions in the North Sea aatahe end of the Pleistocene and continued
warming in Early Holocensas accompanied by the evolution of diverse ecosystesnkreutzet al.
(2018 provide an insight the occupation of the Nor8ea area by huntegatherers and the way they
adapted to the changing conditions by discussing recent finds from thesd\lieterstadial (warm) period
The following text outlines the environmental and archaeological setting.

Whe end of the lastlce 8g A4 OKI NI OGSNA&ASR o0& RNIYIFIGAO OfAYLFGA
rapid rise in temperature at the beginning of Greenland Interstadial 1e (Bglling, Q488D cal BP),
temperatures gradually dropped during Greenland Interstadighl@llegd, 1390@12800 cal BP). The
cooling trend culminated in the cold spike of Greenland Stadial 1 (Younger Dryas;11Z&800cal BP),

after which temperatures rose quickly during the Early Holocene. The open grass steppe of Northern
Europe was gradually rigced by an open birch and pine forest. Steppe fauna was replaced by species
adapted to warmer temperatures and more forested environments with lakes and marshes. Global sea
levels rose at an average rate of 12m per thousand years during the Late Glanide¢k et al. 2014).
During the Allergd, sea levels werec80m below the modern level (Lambeck et al. 2002). Most of the
North Sea was still dry land, with only the northern part of the North Sea being submerged, due to
meltwater from the Scandinavianeicsheet draining througlhe NorwegianChannelinto the northern

North Sea(Boultonet al. 2001).A birch and pine forest probably dominated the higher elevations.

hlLJSSy KSNblF OS2dza @S3aSardAaz2y OKF NI Ol SN aéphusjigad O f €
European elk (Alcesalces)were typical herbivore species (Baales et al. 2003praarsen 2009). During

the cold spike of the Younger Dryas, the vegetation opened up again and aeolian activity increased (Hoek
1997). At the end of the lastdcAge, human populations recolonised the northern regions of Europe,
reaching as far north as southern Scandinavia (Housley et al. 1997; Wygal & Heidenreich 2014). Ancient
mitochondrial DNA indicates that a major population turnover took place in Eurapegydhe Late Glacial

(Posth et al. 2017). Important changes in, for example, mobility patterns, settlement structure, subsistence
economy, technology and social organisation took place in this period. These were signalled by the
transition from the Late Mgdalenian tradition (sensu lato including Creswellian and Hamburgian) to the
FedermesseGruppen or ArciBacked Point groups, followed by traditions such as Ahrensburgian,
Brommian, Laborian and Swiderian during the Younger Dryas. One of the most ghiginmnena is the
RA&LFLIISENI yOS 2F yIFGdzNF t A&aGAO NI O0SESYLX AUSR o6&
that is more characteristic of the MesolitHic.

The Dogger Bank in the North of the Dutch Continental Shelf is an examplelevated area. Remnants

of its inhabitants are regularly found in the nets of fishermen. Best known are the many fossils that have
been caught in the Dogger Bankuman artefacts (flints and spedreads) and mammal remains
(mammoth and rhinoceros teeth) kia been dredged from the Dogger Bank and it has been assumed that

*Wording taken unchanged fromkrmkreutz 2018.

Client: Petrogas Netherland B.V.
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the finds have been retrieved from the seabed (200R)ore to the southartifacts of bone and antler
were found®

Due to the sea level rise the ancient landscapes drowned. These landseapedepicted through
geophysical and geotechnical engineeritrgthe last decadefor example, on the basis of seismic data
from the oil industry a prehistoric landscape was reconstructed near the east coast of Ehgland.

Figure5. Reconstruction of the historical coast lines in the North Sea (ad#n Jelgersma 1979)

The archaeological prehistoric finffom the North Sea known in the Netherlands consist of individual
finds in sand extraction areas or by fisher men. Fongta during the construction dflaasvlakte | en Il
variousbone artefacts from the earlpaleolithicand Mesolithicwere discovered.

® Fleming 2002.

® Louwe Kooijmans 1970.

tNRE2SO0 Wb NI Ra&DSE LIS IO & Birmingadn | YA SSNE A
8Verhart 2005 159.

Client: Petrogas Netherland B.V.
March2019 ¢ rev. 2.1 (final) 15

1S0 9001
OHSAS 18001

BUREAU VERITAS

nnnnnnnnnn















































































