=Zenvirocentre

Marine Scotland Licensing Operations Team (MS-LOT) Our ref 673123/ec/010A

Marine Scotland Telephone 0141 341 5229

By email E-mail ecormack@envirocentre.co.uk
27 January 2022

Attn: Marine Scotland Licensing Operations Team (MS-LOT)

Global Energy Nigg Ltd — Marine License MS-00009032 (Quay Construction)
Request for a Screening Opinion

We write on behalf of our clients, Global Energy Nigg Ltd, to formally request a screening opinion
under The Marine Works (Environmental Impact Assessment) (Scotland) Regulations 2017 for the
above-named project. The screening request relates to the proposals to amend the license to include
the use of rock armour within the project design. This proposed amendment to the marine
construction license is a result of safety issues relating to stability of some sections of the berthing
pocket slope.

As required by Paragraph 10 of the above Regulations we have provided information relevant to this
proposal (attached) which includes:

(2) A request for a screening opinion under paragraph (1) must include -
a) a description of the location of the proposed works, including a plan sufficient to identify the
area in which the works are proposed to be sited;
b) a description of the proposed works, including in particular—
(i) a list of all of the regulated activities which are proposed;
(i) a description of the physical characteristics of the proposed works and, where
relevant, works to be decommissioned; and
(iii) a description of the location of the proposed works, with particular regard to the
environmental sensitivity of geographical areas likely to be affected;
c) adescription of the aspects of the environment likely to be significantly affected by the proposed
works; and
d) a description of any likely significant effects, to the extent of the information available on such
effects, of the proposed works on the environment resulting from either, or both, of the
following:—
(i) the expected residues and emissions and the production of waste, where relevant;
(ii) the use of natural resources, in particular soil, land, water and biodiversity.

(3) A request for a screening opinion may, in addition to the information required in accordance
with paragraph (2), also be accompanied by a description of any features of the proposed works
or proposed measures envisaged to avoid or prevent significant adverse effects on the
environment.

(4) The information referred to in paragraph (2) is to be compiled taking into account, where
relevant—

a) the selection criteria set out in schedule 3; and
b) the available results of any relevant assessment.

EnviroCentre Limited has offices in Glasgow | Edinburgh | Banchory | Inverness.

Registered Office - Craighall Business Park | 8 Eagle Street Park | Glasgow | G4 9XA
T: 0141 341 5040 | info@envirocentre.co.uk | www.envirocentre.co.uk

EnviroCentre Limited is registered in Scotland under no. SC161777.

VAT no. GB 348 6770 57.
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The information provided is drawn from a desk-based appraisal of the site in relation to its
environmental setting.

If you have any questions related to the information provided, please do not hesitate to contact the
undersigned.

Yours sincerely
for EnviroCentre Ltd

(issued electronically)

Emma Cormack Campbell Fleming
Principal Consultant Director

Enc:  Nigg East Quay (Marine License MS-00009032 (Construction) — Request for a Screening
opinion

CC: Rory Gunn and Stuart Innes (Global Energy Nigg Ltd)
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NIGG EAST QUAY (MARINE LICENSE MS-00009032
(CONSTRUCTION) - REQUEST FOR A SCREENING OPINION

Introduction

Global Energy Ltd seek a formal Screening Opinion from Marine Scotland as the Consenting Authority
under Regulation 10(1) of the Marine EIA Regulations in respect of the proposal to revise Condition 2.4
of Dredging License MS-00009032 to include the use of rock armour in the construction works. The
approximate National Grid Reference (NGR) for the centre of the site is NH 79527 69016 with the site
boundary shown in Drawing No SL06904-HBPW-00-ZZ-DR-C-0002, Appendix A.

Site Location

The site is situated south east of Nigg Energy Park at an elevation of 5m above sea level. The
proposed entirety of the site boundary is approximately 11.27ha and is comprised of coastal waters
and land of the former Dunskeath House.

The Nigg Oil Terminal is located to the immediate north of Nigg Energy Park, with the B9175 and
Fearn Peninsula to the east, the area where the Cromarty Firth meets the Moray Firth to the south
(known as ‘The Sutors’) and Nigg Bay to the west (also part of the Cromarty Firth). Adjacent to the
south-east of the site, the Cromarty Ferry crosses the entrance to the firth to the west of The Sutors in
the summer season from May to September. Access to the facility can be gained via the B9715.

Local Sensitivities

The surrounding area contains several designations within a 5km radius, as illustrated within Drawing
No 673123-GIS001, Appendix A. These include the following:

e Cromarty Firth Site of Special Scientific Interest (SSSI), situated approximately 0.59km to the
west of the site, designated for intertidal mudflats and sandflats;

e Cromarty Firth Special Protection Area (SPA), situated approximately 0.59km west of the site,
designated for a range of non-breeding birds;

e Cromarty Firth Ramsar Site, situated approximately 0.59km west of the site, designated for
intertidal mudflats and sandflats and waterfowl assemblage;

e Rosemarkle to Shandwick Coast SSSI, situated approximately 0.76km east of the site,
designated for maritime cliffs, geological features and breeding birds;

e Moray Firth Special Area of Conservation (SAC), situated adjacent to the east of the site and
designated for bottlenose dolphin;

There are other designations at greater distance, for example the Dornoch Firth and Morrich More

SAC, but these areas are not in the immediate vicinity of the site.

June 2019 Environmental Impact Assessment

An Environmental Impact Assessment Report (reference 671906/001, hereafter referred to as the
EIAR) was prepared under the Marine EIA Regulations to accompany marine licence applications for
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construction and dredging/disposal. The applications were submitted to Marine Scotland in June
2019.

The EIAR referred to the formation of a new East Quay at Nigg Energy Park comprising the
construction of a perimeter-piled quay combi-wall, capital dredging, demolition of existing outbuildings
associated with the former Dunskeath House and subsequent construction of an onshore laydown
area with associated lighting, fencing and access.

Climate Change

Climate change has taken a prominent position within policy and legislation at a national level, with the
Climate Change (Emissions Reduction Targets) (Scotland) Act 2019' amending the Climate Change
(Scotland) Act 20092. The 2019 Act sets a target date of 2045 for Scotland reaching net-zero
emissions.

In addition, under Schedule 4(4), the Marine EIA Regulations require:

“A description of the factors specified in Regulation 5(3) likely to be significant affected by
the works... (Including) climate (for example greenhouse gas emissions, impacts relevant
fo adaption)’

Note: Climate change was considered in the EIAR in Chapter 5 Water Environment and Coastal
Processes specifically in relation to its impact on flooding.

Construction Marine License and Proposed Variation

The Marine License MS-00009032 (Construction) was granted in December 2020. Condition 2.4 of
the license authorised the use of certain types and associated maximum quantities of construction
materials that there required in connection with the construction of the development. These
construction materials and associated maximum quantities are listed below:

e 3,800 tonnes of steel;

e 32 tonnes of timber;

e 4,780 tonnes concrete;

e 4,015 tonnes of silt;

e 19,668 tonnes of sand;

e 3,319 tonnes of gravel; and

e 1,230 tonnes of Cathodic Protection Anodes (Al-Zn-In).

In relation to the construction materials, Condition 3.1.13 of the license states

“that all substances and materials used during the execution of the works are inert (or
appropriately coated or protected so as fo be rendered inert) and do not contain toxic
elements which may be harmiul to the marine environment, the living resources which it
supports or human health.”

' Climate Change (Emission Reduction Targets) (Scotland) Act 2019 (asp 15). Available at:
https://www.legislation.gov.uk/asp/2019/15/enacted
2 Climate Change (Scotland) Act 2009 (asp 12). Available at: https://legislation.gov.uk/asp/2009/12/contents
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The proposed amendment to the marine license is to include a maximum quantity of 8,830 tonnes (~
3,293 m?®) of rock armour onto the list of licensed material authorised under Condition 2.4 of the
license.

The incorporation of the rock armour into the development design is intended to provide long-term
stability to the final dredge slope design as well as minimise maintenance requirements. There are
three areas in which the rock armour will be placed as detailed below and shown on Drawing No
SL06904-HBPW-))-ZZ-DR-C-0078, Appendix A.

Area 1

For operational reasons, the berthing footprint on the western side of the quay requires a depth of -
12m CD. The existing piles at the East Roundhead have a toe level of -9m CD. As a result, the
removal of sediment through dredging cannot go deeper at this point due to stability concerns relating
to the existing East Roundhead. To accommodate a steeper slope to minimise infringement on the
berthing footprint and prevent collapse of the East Roundhead, it is proposed to place circa 611 tonnes
(~228 m3) of Type 2 rock armour to face the slope over an area of 0.04 Ha (400 m?).

Area 2

The concern in relation to Area 3 is the existing gabion wall being undermined due to scouring action.
On the east side of the quay, approximately 869 tonnes (~324 m?®) of Type 2 rock armour is required
over an area of 0.05 Ha (500 m?) to reduce the effect of scouring in this area.

Area 3

It is proposed to place circa 7,350 tonnes (~2, 741 m3) of Type 1 rock armour over an area of 0.35 Ha
(3,500 m?) to stabilise the dredge slope up from the final dredge level.

The specification of the rock armour proposed for the works is provided in Appendix B.

EIA Screening

Under the Marine EIA Regulations, proposals are screened to determine whether they fall within one of
the types or scales of development which would require an EIA. In screening an application,
consideration is given to whether the proposal would fall into any of the categories set out in
Schedules 1 or 2 of the Regulations.

The EIA Regulations do not attempt to define ‘significant effects’ as each development must be dealt
with in its own merits. Schedule 1 of the Regulations lists types and scales of development for which
an EIA will always be required. Schedule 2 of the Regulations lists types and scales of development for
which an EIA might be required, subject to assessment under Schedule 3.

Assessment in Relation to Schedule 1

The proposed alteration to the works is not of a type/scale listed in Schedule 1 of the Regulations; it is
therefore necessary to assess the proposal in terms of Schedule 2.

Assessment in Relation fo Schedule 2

The proposed development was originally identified as being a Schedule 2 development as it fell
under:

Paragraph 10 (g) - Trading ports, piers for loading and unloading connected fo land
and outside ports (excluding ferry piers) which can take vessels of over 1,350
fonnes.
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The applicable threshold and criteria related to this paragraph is the area of works exceeds 1 Ha.
The Schedule 2 classes in which the proposed alteration to the works could fall under are:

Paragraph 13 - Any change to or extension of works of a description mentioned in
paragraphs 1 to 12 of Column 1 of this table where those works are already
authorised, executed or in the process of being executed.

The applicable threshold and criteria in relation to this Paragraph are that the thresholds and criteria in
the corresponding part of Column 2 of Schedule 2 applied to the works as changed or extended are
met or exceeded and in such a case the change or extension may have significant adverse effects on
the environment.

The total area for deposition of rock armour is 0.44 Ha which is within the 1 Ha applicable threshold.
All three areas are also within the boundary of the marine licensed construction area. As the site is
located in, what is considered to be an environmentally sensitive area, it is necessary to assess the
proposed alterations to the site design against the criteria contained in Schedule 3 in order to
established whether the proposed change would be deemed a “significant effect” and thereby require
an EIA to accompany any application to vary the marine construction license.

Assessment in Relation to Schedule 3

Schedule 3 of the Regulations provides selection criteria for the screening of Schedule 2
developments. It must be noted that there are no rigid thresholds providing a universal test of whether
or not an EIA is required. The proposal must be considered on a case-by case basis by virtue of
factors such as its nature, size or location. The fundamental test to be applied in each case is whether
that particular type of development proposed, and its specific impacts are likely, in that particular
location, to result in significant effects on the environment.

The main concerns in relation to the incorporation of rock armour into the quay design is considered to
be:

e Coastal Processes; and
e Marine Environment and Sediment Quality;

All three areas are located within the lee of the newly constructed quay therefore it is considered that
the environmental impact from introducing rock armour into these three areas will be dwarfed by the
effect the quay will have on coastal processes. Long term rock armour will have a beneficial impact as
it will protect the development structures from wave erosion and scouring thereby prolonging the life
of the structure. As the 2019 EIAR considered the impact of the quay on coastal processes and
thereby defined appropriate mitigation measures to limit any impact as summarised in the Schedule of
Mitigation, we are of the opinion that there is no requirement to re-assess Coastal Processes as a
result of rock armour being incorporated into the development design.

In relation to the marine environment and sediment quality, Condition 3.1.13 of the marine license
stipulates that only inert, uncontaminated material is to be used in the marine environment for
construction of the development. The principal contractor has put in place measures to ensure this
condition is adhered to. These measures will continue to be followed when emplacing the rock
armour. Similar to Coastal Processes, the potential for impacts during construction were assessed in
the 2019 EIAR and appropriate mitigation measures identified as detailed in the Schedule of Mitigation.
Taking the above into account we are again of the opinion that the impact to the marine water and
sediment quality has been suitably addressed in the 2019 EIAR.
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Assessment in Relation to Climate Change

As noted above, Climate change was considered in the 2019 EIAR in Chapter 5 Water Environment
and Coastal Processes specifically in relation to its impact on flooding. We are of the opinion that the
use of rock armour in the construction of the development will not impact the outcomes of the EIAR
assessment of climate change.

Conclusions

In conclusion, we are of the opinion that the pollution prevention measures within the existing CEMP
are considered sufficient to avoid any significant impacts on the site or surrounding area and its
notable environmental features. Benefits to using rock armour are increasing stability and protection
to infrastructure in addition to prolonging the life span of the development and its associated
maintenance requirements.



Marine Scotland Licensing Operations Team (MS-LOT), Marine Scotland :@I_\,I_IQO@
Request for a Screening Opinion \=-.-~""C t
—=Uentre

A DRAWINGS



COPYRIGHT © HBPW LLP (2019)

0

10

A%

20 30 40 50 60 70 80 90
| | | | | |

| |
I I I I I I I I
MILLIMETRES AT ORIGINAL DRAWING SCALE

]
I c
L
5 o e
L 4

[] [ ]
& ‘
el []
O
al
o o 9
g
] - :
X b X g
kd ,I ] = = —
SOUTH QUAY f He Y mEmwnn in) o~
HENE NN L1 (I I‘H ‘ L
B CAISSON GATE
I WHEN DOCK IS
CLOSED
TWEST %
' FINGER| L7y
.&
(7 CAISSON GATE
WHEN DOCK IS
OPENED

EXISTING SITE PLAN

SCALE 1:2000

-

Balhapaling

NOTES

DENOTES SITE BOUNDARY

CONSTRUCGTION

Co1 ISSUED FOR CONSTRUCTION KB TF PM 10.06.21

P02 FOR ACCEPTANCE KB TF PM 29.04.21

P01 FIRST ISSUE KB TF PM 12.03.21

REV DESCRIPTION BY | CHK | APP DATE
REVISION TABLE

43 BRIDGEGATE
RETFORD
NOTTINGHAMSHIRE
DN22 7UX

TEL. (01777) 869896
www.hbpw.co.uk

CLIENT:
THE PORT OF
CONTRACTOR:
A CRH COMPANY
HBPW PROJECT NUMBER:
SL06904
PROJECT:

NIGG PORT EAST QUAY

DRAWING:

SITE BOUNDARY

PROJECT ENGINEER: DRAWN:
PM KB
CHECKED: APPROVED:
TF PM
DATE: SCALE: SIZE: SUITABILITY: | REVISION:
29.04.2021 1:2000 A1 A CO1

DOCUMENT REFERENCE NUMBER:

Project-HBPW-00-ZZ-DR-C-0002



AutoCAD SHX Text
STN

AutoCAD SHX Text
DRAINAGE

AutoCAD SHX Text
STN3

AutoCAD SHX Text
5.860

AutoCAD SHX Text
FOUL  STORAGE 

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
PARKING HARDSTANDING AREA. HARDCORE WITH QUARRY DUST FINISH. FREE DRAINING.

AutoCAD SHX Text
BUNDED GANTRY AREA

AutoCAD SHX Text
LOADING SKID

AutoCAD SHX Text
PUMP HOUSE

AutoCAD SHX Text
SPACE RESERVED FOR POSSIBLE ADDITIONAL TANK

AutoCAD SHX Text
FUEL TANK D/O 200 MT

AutoCAD SHX Text
FUEL TANK MGO 15m  x 15m HIGH  2,600 m³ 

AutoCAD SHX Text
MGO

AutoCAD SHX Text
MGO

AutoCAD SHX Text
D/O

AutoCAD SHX Text
VEHICLE GATE

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
WC

AutoCAD SHX Text
MESS

AutoCAD SHX Text
ENTRANCE

AutoCAD SHX Text
ROAD TANKER FILLING

AutoCAD SHX Text
LOADING SKID

AutoCAD SHX Text
D/O

AutoCAD SHX Text
BOWSER  LOADING

AutoCAD SHX Text
ROAD BRIDGER  UNLOADING

AutoCAD SHX Text
CONCRETE SLAB GRADED INTO GANTRY AREA

AutoCAD SHX Text
Dunskeath House

AutoCAD SHX Text
1

AutoCAD SHX Text
Mean Low Water Springs

AutoCAD SHX Text
Sand

AutoCAD SHX Text
B 9175

AutoCAD SHX Text
Helipad

AutoCAD SHX Text
Pier

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Nigg Ferry

AutoCAD SHX Text
Car Park

AutoCAD SHX Text
El Sub Sta

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Hotel

AutoCAD SHX Text
Sand

AutoCAD SHX Text
MHWS

AutoCAD SHX Text
Slipway

AutoCAD SHX Text
Sta

AutoCAD SHX Text
Well

AutoCAD SHX Text
Met

AutoCAD SHX Text
B 9175

AutoCAD SHX Text
Balnapaling

AutoCAD SHX Text
Mean High Water Springs

AutoCAD SHX Text
Sand

AutoCAD SHX Text
Sand

AutoCAD SHX Text
Shingle

AutoCAD SHX Text
Mean Low Water Springs

AutoCAD SHX Text
MoP

AutoCAD SHX Text
Sand

AutoCAD SHX Text
B 9175

AutoCAD SHX Text
Tk

AutoCAD SHX Text
Windsock

AutoCAD SHX Text
Dunskeath

AutoCAD SHX Text
Slipway

AutoCAD SHX Text
2

AutoCAD SHX Text
Cottages

AutoCAD SHX Text
Slipway

AutoCAD SHX Text
SM

AutoCAD SHX Text
Pier

AutoCAD SHX Text
Sloping masonry

AutoCAD SHX Text
Anemometer

AutoCAD SHX Text
Coille

AutoCAD SHX Text
Sand

AutoCAD SHX Text
Mean High Water Springs

AutoCAD SHX Text
Mhor

AutoCAD SHX Text
Spreads

AutoCAD SHX Text
Shingle

AutoCAD SHX Text
Nigg Ferry

AutoCAD SHX Text
Hotel

AutoCAD SHX Text
Craig Lodge

AutoCAD SHX Text
STN

AutoCAD SHX Text
STN3

AutoCAD SHX Text
5.860

AutoCAD SHX Text
Dunskeath House

AutoCAD SHX Text
1

AutoCAD SHX Text
B 9175

AutoCAD SHX Text
Helipad

AutoCAD SHX Text
Pier

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Car Park

AutoCAD SHX Text
El Sub Sta

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Sand

AutoCAD SHX Text
Sta

AutoCAD SHX Text
Met

AutoCAD SHX Text
B 9175

AutoCAD SHX Text
Sand

AutoCAD SHX Text
Shingle

AutoCAD SHX Text
Mean Low Water Springs

AutoCAD SHX Text
MoP

AutoCAD SHX Text
Sand

AutoCAD SHX Text
B 9175

AutoCAD SHX Text
Tk

AutoCAD SHX Text
Windsock

AutoCAD SHX Text
Dunskeath

AutoCAD SHX Text
Slipway

AutoCAD SHX Text
2

AutoCAD SHX Text
Cottages

AutoCAD SHX Text
Slipway

AutoCAD SHX Text
Anemometer

AutoCAD SHX Text
WEST

AutoCAD SHX Text
FINGER

AutoCAD SHX Text
SOUTH QUAY


8£00-0-40-ZZ-00-Md8H-70690'1S FI¥OS ONIMYHA YNIDIHO LY STHLIWITIN
AN ZONELN 1ENN200 |

20d S W 005°L eenoiLL \// 7 c,q o,w o,n c,a o,m c,v o,m c,« o,— 7
e —"r— azs awos ava
Wd ETR

sda Wd \ ~ \ ~ —
SISATYNY / ~ e -
T4 ANV LNO 3903¥A TVLIdVD / N / N
439v1S / N / \
homsdl N

p— /

7069071 /

AN 15308 M

S / i

f
AL7 99IN ADH3ANT Tva01O i *

anaro i

oo SYFANIONH DNLLTNSNOD

968698 (22210) AL

o v | |
SrvHoNLLLON

Tostm | |
Ivasoanacy

o [
s Jaorowo] sa | Nouaosaa [ran \
orou | wa | o [ a0 I [ e
von | wa | a1 | e ror w5 ey soou | o 77 i |
S G ! eY FOW G N G MG O i G
1 1 08 8 B \
% O B b
. s Ui i e Mie —
- ,
R b i \
% NS VAT A, NG 1 _
‘ f
] Loy \
oy N DR TR
T AR _
(EQ ieietete
JL Y 88 #
-
- e
T ‘
Tl X \
! MO
Z 114 Vi PRSI _ ] figtliaia® N\
nol : ;: \ P \
WrpLe 1114 MNOWNY NIVW RNETaIn TR N I _ \
SISATYNY T4 ANV LND 2 L TN q) ) /
L iae s | ilEss X
"SHOM ISTHL MO ALITIEYIT ANY 14300V - - i VA
LONNYO Md8H ‘S¥3HLO A8 SI NOILOILONd SIS X | -
004 ONV ONNE AMVHOJWAL HL 0 NOISIA 9 . Jwie misisseieiete; VTR /
- o
“SONIMYHA INVAITIY ¥3HLO TIV HLIM RRITIRINR VIV | TSR iy /
NOILONNPNOD NI G¥3Y 38 OL SI ONIMVHA SIHL 'S Vi 0y 0 LOsECrlly ; i /
: - e
‘5102 SNOILYINOH WAD ANV ApZE Tl O e - s | rea
261 1OV SRHOM LV AL3VS ANV HLTVEH JHL 40 2 uNOWHYS00Y TR = | X M, M, M“ “ “ “ /
SINIWIHINDIY IHL HLIM JONVAHOODY LORILS TN ¥ /
NI'STNIL TIV LY SYMOM 3HL 3LN03X3 OL By % | e
UOLOVHINOD 3HL 40 ALIISISNOAST IHLSI LI % s o0 /
e \ iy o wgzz ¥fid
“Q3LVLS ISIMHIHLO e 2 unaivay
SSTINN STULINITIW NI Y SONIMVNA TIV '€ PTG TN v \ Y| e SI00Y 40 VAV
“31IS NO NOLLONYLSNOD n« . 3 i
OL ¥OId GIWHOANI 38 ATNOHS HIINIONT fNNimimiminimiee | eiey Y
3HL SONIMVAA ¥3HLO NO G3LYOIGNI ISOHL i R g
NV ONIMYYA SIHL NO G3LYOIONI STIVLIA JHL 8 2t | T
NIIMLIE 1OI14NOD ANV 38 JIHL QINOHS 2 R i 3
W
"ONIMYNA SIHL 440 3OS LONOQ '} M“MF S /w & S : : __ . D
S3LON s o iw, et \ N D
| S N
AT VN ®
i —
i \
is 3 o \ 1 |
e \ t i
*NOILIOW3a 30 Sy
Y T \
pia
b e b ‘
% [
GNV ONINVITD WW \WM |
T NS TIA PO S
(R & _
S
R e 7 AN
431YM d330 ‘NOILYAVOX3 d330 \
o
“G31ON 38 QINOHS SHSIY TYNAISTY NN \
INVOIJINOIS ONIMOTIOH JHL 'ONIMVA SIHL Of \
NO G3IV130 SRIOM 40 S3AAL IHL HLIM GILVIDOSSY i oo
ATIVWHON SYSI 4O SQ¥VZVH 3HL OL NOLLIAQY NI o

TVANIWNONIANT ANV HLTVEH ‘AL3dVS

16102) 471 e © 1HOEAZOD



Marine Scotland Licensing Operations Team (MS-LOT), Marine Scotland :@_\,I_IQO
Request for a Screening Opinion \='---C t
—=entre

B ROCK ARMOUR SPECIFICATIONS
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Rock Armour Specification

7.1 Extents

Extents and slopes of rock armour as defined on design drawings
Main Armour 1 Rock armour thickness shall be minimum 1000mm

Main Armour 2 Rock armour thickness shall be minimum 1100mm

7.2 Material Description

Main Armour 1 - Designed in accordance with CIRIA C683 Rock Manual and BS EN 13383, is an
LMB declared 15-80; extreme limits: 5-150. The rock armour is made of 4 layers of material, having

a total thickness of, at least, 1.0m

Main Armour 2 - Designed in accordance with CIRIA C883 Rock Manual and BS EN 13383, is an
HMA declared 260-910; extreme limits: 130-1440; effective mean mass:450-600, with W15 = 380kg
and W85 = 1000kg. The main armour is made of two layers of material, having a total thickness of,
at least, 1.1m.

7.3 Material Prescriptions

Rock material used for protections will be healthy, compact, hard, dense, of good quality and high
resistance to atmospheric agents and disintegration by the action of sea water. It will be free of
veins, fissures, weak planes, cracks due to blasting and other imperfections or defects that in the
opinion of the Construction Management can contribute to its collapse or break during handling,
placement or exposure to the weather. All edges shall have their rough faces of angular shape, and
their minimum dimension shall not be less than one third (1/3) of their maximum dimension. Slabs,
thin, flat or elongated slabs, as well as boulders, or parts of them, will be rejected.

The density of the stone will be, at least, two with sixty-five (2.65) tons per cubic meter.

For rock protections, the specifications below refer to a series of specified weights of rocks (rock
sizes ELL, NLL, NUL and EUL in increasing size order) and the associated allowable range of "xx",
the "cumulative percentage by weight lighter than" values, in accordance with the
CIRIA/CUR/CETMEF (2007). >

The grading of the armour materials is shown in Figure 1. Next figure shows the limits of grading
considered in this document.

SL06904-SPEC-001 Project Specification 51
Nigg East Quay Development
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Figure ~1A4'Limits of gradings
ELL: Extreme Lower Limit- the mass below WhICh no more than 5 per cent passing by mass is
permitted 9

NLL: Nominal Lower Limit- the mass below which no more than 10 per cent passing by mass is
permitted , e

NUL: Nominal Upper Limit- the mass below wh:ch no less than 70 per cent passing by mass is
permitted

EUL: Extreme Upper Limit- the mass be!ow which no less than 97 per cent passing by mass is
permitted -

Memi: lower level for mean effecti\(e mass

Memui: upper level for mea’n;e,ffective mass

SL06904-SPEC-001 Project Specification 52
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Density 2650 2650

EUL (97%-100%) kg 150 1440
NUL (70%-100%) kg 80 910
NLL (0%-10%) kg 15 260
ELL (0%-5%) kg 5 130
Memi kg 30 450

Memui kg 50 600

Mes kg 100 1190

Mis kg 20 290

Table 1 - Grading for Main Armour Layer 1 & 2

* According to EN 13383, the percentage of rocks with length to thickness ratio (LT=maximum
length/minimum distance) greater than 3 will be lower than 20%.

* Specific tests to be provided by the supplier are defined in Section Table 2.

7.4 Testing
e The following table summarizes the material reqmrement the standardized test and the minimum
test frequency
SL06904-SPEC-001 Project Specification 53
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Grading EN 13383-2:2002 Table 1 of this document One set of tests per
' 10,000t production
Block integrity test (drop | CIRIA C683 (Section IM50 < 5% (Field test) One set of tests per
test) 3.8.5.2 and Table 3.12) Bm < 10% 10,000t
Production

In  addition, visual
inspection of all heavy
grading rocks ().
Density EN13383-2: 2002 | Average apparent mass density | One set of tests per
(Clause 8) = 2650 kg/m3 5,000t production
CIRIA C683 (Table 3.12
and Section 3.8.2.3)
Shape EN 13383-2: 2002 Main armour layer: One set of tests per
- £ 50% of stones with I/d(?) >2 | 10,000t production

- = 5% of stones with I/d > 3

Pieces of armour stone | EN 13383-1: 2015 RO < 5% One set of tests per

with less than 50% 10,000t production

crushed or broken

surfaces

Water absorption EN  13383-2: 2002 | Average water absorption <2.0% | One set of tests per
(Clause 8) 5,000t production

CIRIA C683 (Table 3.12
and Section 3.8.2.3)

Weathering resistance EN 13383-2. 2002, | MS< 10 One set of tests taken
(MgS04 soundness) Clause 7.5 at the start and again
mid-way through the
planned  production

quantity(®)
Compressive strength | EN 1926:1999 (Annex | >100N/mm? or 24MPa One set of tests per
or Point load strength A) or ISRM (1985) 5,000t production
Micro-Deval test EN 1097-1:2011 Loss of material < 20% One set of tests per
5,000t production
Los Angeles test EN 1097-2 Loss of material < 35% 6 piece series whose

masses do not differ
between more than
25%

Impact Resistance BS 812: Part 112: 1990 | Aggregate impact value shall be | One set of tests per
<24% for standard test fraction 5,000t production

(") Blocks shall be free from visually observable cracks, veins, fissures, shale layers, stylolite seams, laminations, foliation
planes, cleavage planes, unit contacts or other such flaws which could lead to breakage during loading, unloading or placing
(3 I=maximum length, d=minimum distance. Rock shall have high angularity and sharpness. Blocks showing clear signs of
significant edge or comner wear or severe rounding shall not be accepted

(%) Additional set of tests shall be taken if the density of rock as determined in density and/or water absorption test varies
outside the specified limits stated herewith

Table 2 — Summary of rock property requirements and frequency of testing for underlayer rocks
and armour layer rocks
7.5 Placement and Tolerances
e Rocks for armour will be placed in the protection in two layers with random orientation.
e Material for armour will be placed as bulk material and shall comply with the following requirements:
o Armour layers shall have a minimum thickness equivalent to two stone layers.

o Heavy armour stone defined in EN 13383-1 or with a NLL = 300 kg shall be individually
placed to achieve a dense protection so that each armour stone is securely held in
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Vertical placing tolerances for armour material shall be in accordance with the following:

place by its neighbours. Placing shall commence at the toe and proceed upwards
towards the crest.

Tipping of armour from vehicles, or bulldozing or dumping from hoppers or barges into
final position, shall not be permitted. :

Heavy armourstone above water shall be placed so that a minimum of three points of
contact within the layer being placed is ensured.

Armourstone below water shall be placed according to Random Placement without
control of orientation and should not be assumed to be any tighter than would be
expected if the stones were placed out of view underwater by single cable release from
acrane. '

Unless otherwise stated, the surface of the armoured slope shall present an angular
uneven face to the water to achieve the desired energy dissipation of waves. Pieces of
armourstone smaller than the equivalent of the ELL value of the grading shall not be
used to fill interstices, or to prop larger stones in order to achieve the required profile.

Armour stone should be placed in such a manner as to avoid the displacement of the
underlying subgrade. :

Any void below the finished profile level as shown in the drawings in excess of 0.75Dnso
shall be filled with an appropriate stone/stones.

Rocks should not be broken or present cracks after completion of placing process. All
broken or cracked rocks shall be removed.

Dry or Above low water +0.3 Dn50

Below low water placed using land based equipment +0.5 Dn50
Below low water placed using water borne equipment 0.8 Dn50

Table 3 — Vertical placing tolerances for armour

Rock materials shall be placed to the levels, dimensions and slopes according to drawings. The
surface profile of rock placed as armour, when measured using the techniques specified in CIRIA
C683 (spherical probe), shall comply with vertical tolerances presented in Table 3.

Notwithstanding the point tolerances above, the following shall also apply:

o]

(¢]

The tolerances on two consecutive mean actual profiles shall not be negative.

Notwithstanding any accumulation of positive tolerances on underlying layers, the
thickness of the layer shall not be less than 80% of the nominal thickness when
calculated using mean actual profiles. Where an accumulation of positive tolerances
arises and is acceptable to the designer, the position of the design profiles will need to
be adjusted to suit.

7.6 Re-use of temporary bund material

Material recovered from the temporary bund shall comply fully with this specification. The grading
characteristics shall be checked at an increased frequency of min. 1 sample per 1000t of reclaimed
rock armour.
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