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Drawn by: Sven K.
Reviewed by: Syen K

Version: 21/09/2022

References/Sources:

Environmental Protection Agency (EPA)

Geological Services Ireland (GSI)

Bing Aerial f GeoHive / Open Street Map / Google Roads
GDEM Elevation Centours

Phase 1.{250m Grid Peat Depth - Gregnsource
Hote: Data points presented are georelerenced using open source data andfora
handheld GPS. This drawing / map is considered a conceptual modet with
reasonalie accuracy for the of envi tat This draving
shiould not be relied upon for detatled design puperses.
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Borehole/ Trial Soil (S) / Water (W} / Vapour (V) Sampling INVESTIGATION TPOO1
Pit Design & POINT LOG NUMBER
Completion Sample number N Client, Project, Lacation JOD (Coitite}, Inchamore WF , Cork
& i g Minerex work ilem A2
interval Ez 1§ |.% =
{(mbGL) g% -E‘__ gz 8 = Page Ne. 1081
{Sample 10 kg R g Blge z g £ |Date & time drilied / formed: 02/D6/2021
% & |38 s 5
minintum) z g = 4 § E= E b g Lagged by {drawn by}{checkes by} [SK
o LT " @0 o o P i
. o g}, £ %g & 5 2 % = % Ditfing / Tria pitting co, & equtpmenl[ Excavator
Bl e = Corr pasits Non-Natural £ g:é BE g z 5[ E® § 2 |poc.Ret tFile Rel. 318B-A2-024, £0367% App 01
s il £ wAllgldel U = e -
AR gunenled ot Pﬁ:ﬁ:{:’ge £oc| si¥|EPE( 52| T [ irensverse Mercator (TMy] 514105, 57a850
B " =3 s =
ot | 9=l . = & o A HeT)
(cec* eten) | S §f‘; R HEHS §lgw_ g Geological description Hatura
NIA NIA N/A PEATIPEATY S0IL. Medium Brown H
Sandy Gravelly CLAY v/ Cobbles. Medium Brown H
Q.5
Beulders / Weathered Bedrock
B
z
1.0
N
vnsa )
- EOH = Wealhered Bedrock / Boulders
1.5 —
20 ]
2.5 —
30 —
3.3 —
4.0

* Non-natural matarial %s with total % in { )

NON-DEGRADABLE % (ND}): 1 = Brick, 2 = Concrete, 3= Glass, 4 =
Ceramic tiles, 5 = ACMs (asbestos containing materiats such as roof tiles,
piping). 6 = Blue Bangor slate.

DEGRADABLE % (D): 7 = Plastic, 8 = Metal, 9 = Wood / Organic / Leaves /
Twigs / Peat, 10 = Ash & Clinker, 11 = Chareoal, 12 = Tarmacadam, 13 =
Leather, 14 = Coal Tar

*%
1-Fram hand held GP$, 2-Estimaled from geegle maps or 3-Surveyed with theodolite,

DOMINANT GEOLOGICAL
COMPOMENT

Clay, &t Sand Gravel,
Gebbte, Boulder depesit

Write additional help riotes
on macropores, maolting

alc as space alicws

B

NON-
DOMINANT
GEQLOGICA
LOMPONENT,

A

B MB OBk s v gon[sTONE
-Gray

| % TECOVEry
G %'>1Ck|:rr:‘s1:wne

Clay - Silt - Sand - Mustard
Gravel- Cabble - | | Beige (tan} = 3
Anulder - Qlive Vi = sl
« Mattled
- Qrange F Interpretation

HH = tinranaf greand (7R 7 nade up ground * dishucbed Ratrsdy
K = Matoral ground;

Mincrex Templale Ref: Drili027. Tei: 01-2984435, Web: . - €5 2141518



Borehole! Trial Soil (S) / Water (W) / Vapour (V} Sampling INVESTIGATION TROO2
Pit Design & POINT LOG NUMBER
Completion Sample number o Client, Project, Location 100 (Coillte), Inchamore WF, Gork
X t& I A 5 g Minerex work itam A2
interval £ ) =
{mhGL) Bz [ B |82 3 5 |Pwie Tol1
{Samplo 10 kg ¥ Té", gElE :‘é’ E : £ |Dale & time drlled / formed DZAI62021
minimsm) i g = g E £ a7 8 [Logged by (duan by) fehecked by] | SR
) o h W ¥ =
Rﬂi-"g §%§ {é’g E §5 .E a 2 | Drilling / Trial pitting co. & equtpmeml Excavator
G T = = o ]
Blus Gino = Cangunita Non-Natural g 3% % 5 gg & E % g '3 Doc. Ref, \File Rel, 3185 A2-024, 603575 Apg D)
e s inaffiza PGm“?: I55] y i E .?,’g, g-n_g: -g 2 |ltish Transverse Mercator {ITM)*} 512978, 578679
! ercentage t2x ]| alil 8 nI 8 - —
P—, u £1ElS = 3 (Geological description Naturad !
P (5&9* belaw) 'ZE ggg B 2 ‘f’g 3 gar-ﬁ [0 9 p Made
N/A NiA NIA
CLAY. Grey Brown
n
0.5 —
PEATIPEATY SOIL. Medium Brown
1
1.0
Sandy Gravelly CLAY. Grey Brown
H
15 Sandy Gravelly Cobbly CLAY w/ Boulders,
Purplish Grey
N
20
Bigger Bouldars
25 g9
-~ EOH - Cbstruction {Boulders)
30—
3.5
4.0
* s . A B E F
Non-natural material %s with total % in{_} POMINANT GEGLOGICAL HON- COLOUR STIFFRESS|Laver 10, rert
NON-DEGRADABLE % (ND}: 1 = Brick, 2 = Concrete, 3 = Glass, 4 = COMPDNENT DOMINANT [ Brown RECOVERY & | or
Ceramic tiles, 5 = ACMs {ashestos containing materials such as roof tiles, Clay, Silt Band. Gravel, BECLOGICALIILE. MB. B8lkyey . v, son| STONE H
. Gabbia Boulder depusit COMPORELTS - Gray % tageery
piping). 6 = Blue Bangor slate. cinn- St gand | & G, B3) 5% > 0mm sise
DEGRADABLE % (D): 7 = Plastic, 8 = Metal, 9 = Wood / Organic / Leaves Graeel- ot - | - B ant
Twigs [ Peat, 10 = Ash & Clinker; 11 = Gharcoal, 12 = Tarmacadam, 13 = Baulder -Clive VE = VL Lt
- - Maottled
Leather’ 14 = Coal Tar Write addirional help naotes 'u:nngn F Interpretatian
oh imacroperes, matiiing - oy " " R N
*¥ 4 From hand held GP'S, 2-Estimaled from google raps or 3-Survayed with thaodchls, el a8 space Gllows N =Nl g T e et {dsrsed e

Mincrex Template Ref; Doflo2f. Tal: 01-2084435, Web: -1 ovi 0 o C8 2119



Boreholel Trial Soil (8)  Water (W)} / Vapour (V) Sampling INVESTIGATION TPOD3
Pit Design & POINT 1 OG NUMBER
Completion Sample number N Client, Project, Location 70D (Cailtte), Inchamore WEF , Cark
N & ’E_ ) - £ _ Minerex work item A2
interval Ey |8 1.3 = T oI
(mbGL) zz e lég o 5 age Mo, of
Sample 10 kg = 2 2lge z % L2 |pate & time drilled / {ormed: 02/06/2021
; o & gl s 2 =
minim) §§ o é 'g‘_:: H o 8 |1cggad by rarewn by) checkea by) [SK
gy = B| 9 & = .
a& ,g ":6,% H § g H ] 2 | Drlling.# Triaj pitiing co. & equ-ipmentt Excavator
- v [= el | = T p— [y
Blus fins  Conp pasits = %E,‘S é % 5 g g E E 5 § E Doc. Ref. {Fite Ref 3188-A2-074, 503678 App [}
snmn“aﬁ;!ﬁ;‘fd inuifise No";;::::é'al 5%z L F g SE| = E £ @ |Idsh Transverse Mercator (ITM)*{ 0513564, 0578720
. v A B EES 5 - —
e : olgcs ! BlE( 83 = 5{ H| & |Geological description Naturat {
Percentage 8 Es.’é SHE B G P e
NiA NIA N/A PEAT/IPEATY SOIL. Dark Srown; B
Mixed/Disturbed
05
Sandy Gravelly CLAY. Brown Grey
1.9
N
Sandy Gravelly CLAY w/ Cobbles and Boulders.
Blue Grey / Purple Grey.
N
1.5
20
25
Bigger Boulders
30 —
EQH
35
4.0
* o A B E F
Unreliable data. Indication only. DOMINANT GEDLOGICAL NOH. coLour ETiFFNESS|LaveR D, K
*% . COMPONENT COMINANT RECOVERY &
From hand held GPS Clay, St Sand, Grave GEOLOGICAI STONE ;r
: y : COMPGHENT|
Lobbie. Houlder deposit % recovery
Clay - §0t - Sand Y >10mm stone
Gravel- Cobble - !
grov-cotie- [ “amaetm 13520 s
- Mottled
Write additfona) help notes - Orange F lnterpreta{ion
oft inacropores, moftling - ; -
etc a5 space allows NN = Yannabesl ground ifd / made upmnismr:::;

Minerex Tempiate Ref: Drili027. Yel: 01-2964435, Web: - - - €5 21/1/139



Borehole/ Trial Soil (8) / Water (W) / Vapour (V) Sampling E&ﬁ?ﬁgﬂ}&%sm TPOO4
Pit Design &
Complegtiion Sample number n- Zhien, Projact, Lacation o0 (Colhe, Tachamare W , Cork
{ l& I :é g E Minarex work fem A2
nterval T -
(mbGL) EZ L5 |B% 2 5 [Paseio. Tort
{Samplo 10 kg ) gf Eg £% | 2 [Dalostmedied/formes |02/05i2021
minimum) E 5 : : § Ee 2 : _S Logged by tdan bysishecked by, |SK
. " 2
Hies e v ¥ £ "’g‘:g & § % g 3 & ! Driling 7 Trief pitting 0. & equipment | Excavator
. DT £ R — = .
Bl fime = Coe potia HEa 5| BE gz ﬁ E% 4l 2 {Docrer {File ReL. 3185-72-024, G03673 App DI
e ?m“fm;m it Nog-Natl.:lral § %5 B § E 2,',’ El g2 % § Irish Transverse Mercatar {[TH)"{0513750, 0578506
af e Foun g5z 18j% 8| SE: - L
s SE1 gle|ple o BEEl| § |Geological description Natural 1
Gooas! Percentage E gf:‘%g Blz|olnE] 8 g2 3 g |3 Hatu
NIA NiA NIA PEAT/PEATY SOIL. Dark Brown u
Sandy CLAY. Medium Brown H
Sandy CLAY, Grey
M

EOH - Big Boulders

30 —
- P MEN
38 - £ e
’ " 6 JUN 2023
‘\: 3
— %
e, }
-1 - K &
ERRY COUNTY
4,0
* _ o A B F
Urielisble data. Indication anly. COMINANT GEOLOBICAL ot entouz Areenessfoas i F
ok COMPOMENT DOMMANT  {-Brown RECOVERY & \.or
From hand held GRS Clay, S, Sand. Gravel GEOLOGICALI(LE MB. DBRygr .y gon|SYONE By

COMPONENT

Clay - Sift - Sand
Gravel- Lobtde -
Bowldar

-Grey g
6 MG, SO T
» Mustard & = SUiT
- Beige {lan} } ys =y s
- Olive
- Mottied
- Orange F Interpretation
T o tbarad qrouesd {10 f mide up o ? divbiriood 1btuel;
N = Huturat groure)!

Cobble. Boulder depasit % recovery

Y% = A0 glane

Write additional help noles
on macrepores, moitiing
efc 45 spaca siows

Minerex Tempfate Acl: DrifU2T. Tel: 01-2964435, Wob: =0 - s oo OF 210048



Boreholef Trial Soil (8) I Water (W) / Vapour (V) Sampling INVESTIGATION TPOOS
Pit Design & POINT LOG NUMBER
Gompletion Sample number - Cliert, Project, Locadion JOD (Coillte), Inchamare \WF , Cark
) & £ c 2 Minerex work item AZ
interval SE K b =
{mbGL) sT s |84 ] 5 | PageNe 1011
=1 =1 5
(Sample 10 kg £y E & E-§ 3 E £ [Date & time drilled / formed: /0672021
- & - =1 - -
miniim} 22 E f § E 2 : i Logged by (drawn by} [checked byF [SK
'ty =3 2l [ =
@ ;lLf %g 5 i £ ® & | Driting / Trial pitting co. & equipment | Excavator
: : o @ Sle - g
Blue ine = Gorr paasie = 15t gl Efgle 5] E 281 2 | DbocRef {File Ref, 3188-AZ-024, 603678 App D}
P o) E £ delplEal R = |—
sample ersinled inciiie Noélr::;l::al iva k& g E g5l = = % & |lish Transverse Mercator (ITM)~ 313761, 579123
o a8l 8la ole ™ '5|=§ 5 n ——
alzls [ g5 8e #] & o [Geological description Natural {
Percentage [ Eﬁg olz(ale sl a gwa a g P Made
NiA NIA N/A FEAT/PEATY SOIL. Dark Bsown N
Sandy Gravelly CLAY w/ boulders. Medium
Brown H
0.5
1.0 =
| - qp—
20
2.5
30
35
4.0
* ‘ - A F
Unreliable data. Indication only. DOMINANT GEOLOGICAL roh .
COMPGHENT DOMINANT or

** From hand held GFS

GEQLOGICAI
COMEQHENT,

Llay, &, Sand, Graved
€Cabble, Boulder depesit

w6 e pa| T

Cuustard ) 5= s

% recovary
% > t0mm slone

Clay - Sth~ Sand

Gravel - Dobble - - Betge {tan =l '
Bouider s Deigeitant }vs =i sum
~Mattled

Write additionral help nates
of macropores, matiting
&IC a5 Space allaws

. Otange F Interpretation
NN = Honratorel ground {0 / rade up ground £ distirbed ratwal)
I = et ground

Minerex Template Ref: Drll02Y. Vei: 03-2964435, Web: = - . - o0 . L5 21419

w-"h\.k\



™

Borehole! Trial
Pit Design &

Soil (S) I Water (W) / Vapour {V) Sampling

Sample number

INVESTIGATION
POINT LOG NUMBER

TPO06

Completion - Client, Project, Location JOD {Coflte), Inchamare WF, Cark
=
. t& | £ < «E - Minerex work item AZ
(I::,ggs :‘%;x‘ % |33 g o | Fee He. 1ot
(Samplc 10 kg 5 g Bl e £ E % 5 T0ate & tme drlled /formed,  |02/062021
mintmm) Eﬁ g : § g Eo ] E § Logged by idrakn by} jchecked by} [SK
gl ® @ =
ET %"E H it 2 E_ﬁ 2 | Drilling / Trial pilling co. & equipment | Excavator
5 g - o - [ 3 = - r
Blun fine = Gore pasts i8] 25§ E EZ@| 2 |pocRel [File Rel. 31RB-A2-024, 603574 /pp DY
SR gengred fatis Noct;\-Natudral 823 *r E %5 e ~‘§ § Irish Transverse Mercator (ITM) 13543, 573269
e FOLEN TER i == e i=) - —
»+| Percentage | O g%% g HE RS §‘§,: § |Geological description Haturt
m = -~ it
o
NiA NIA NIA . PEATIPEATY SOIL. Dark Brown N
Clayey, Sandy GRAVEL / TILL w/ Cobbles K

EOH

End of turning peini, ground level below
baseline. Cut side +2m, Peal 0.2mbGL, Brown

%
Unyretiable data. Indicalion onfy,

* £rom hand held GPS

Gebble, Beyiger

efc as space allows

25 —] tilt 0.3, grey as logged fo existing GL.
0 —
3.5 =
4,0
A B F
DOMINANT GEOLOGECAL - N
COMPONENT DGHINANT o
Glay, ST, Sand, Gravel GEOLOGICA N

Write additional help notes
on macropores, motliing

COMPONENT,

depoalt % teswiery

LG, MG. D25 2, > 10mm slpne

- Mustard

- Beige {tan}
-Qlive

- Mottted

- Drango

MH = Hoedutiorat

Clay - §4t- Sand
Gravei- obble -
Boulder

Mincrax Templale Ref: 027, Tel: Dt 2§54-IJ5, Wah:

Tl ¢ ke s griniea) 7 disturbed natural;
B M = tlaturad gibisme [ - 6
3 .,tLH'»!‘I??‘T-3 B
g

1 9

AERRY Gl



INVESTIGATION TPOO7

Borehole! Triak Soil (S) / Water (W) / Vapour {(V} Sampling
Pit Design & POINT LOG NUMBER
Completion Sample number Clent. Project, Location 20D (Colifte}, Inchamare WF, Cork
. & g & Minarex wark item A2
interval =5 g w B = ;
(mbGL) :‘E §; '%i |8 4 8 = Page No. 104
(Sample 10 kg £z | 5E|E¢ -+ g 2 [Date & time drilted / formed: | 03/06/2021
- = =13 s E =
minimum} g 5"_ g ‘:;, § E 5 é o :::3 Logged by {drawn byj jchecked byp  JSK
) - k] 2
Bad dine @ if’é £g§ kS E z % Gl & | Drlling / Trial pitting ca. & equipment | Excavator
g; g| 2% g 7 G| e® 2 B |pec. Ret. (File Ref 31B8-A2-024, €03675 App D)
Non-Natural| E{EZ5 | 2 £|GE 2| =28 = [
Ground Z2vo| miz g FEl g z 3 2 |kish Transverse Mercator (T#4)"] 0912950, 0578987
g T3] ala o e ‘.';'!: E ° 3 T
algZz | Gisl8s = 2 |Geological description Hatural £
Percentage 2 533 EREEEE Rl g p Naar
NiA N/A NiA PEATIPEATY SOIL. Dark Brown u
T
Sandy Gravelly CLAY. Medium Brown n
vrew | o
Sandy Gravelly CLAY with cobbles, Blue grey
1.0
L]
|ton stain
15 Iren stain
2.0 Iron stain
25
30
ECQH = Weathered Bedrock / Boulders
35 =
4.0
* . A B F
Unrehable data. Indication only. DOMINANT GEDLOGICAL ey "
ok GCOMPONENT DOMNANT
From hand held GPS GEOLOGICA b
Tlay, Sl Samd Gravel. COMPOHENT,
Caobble, Boulder depasit < % recavery

etc as space allows

Write additional help notes
©oh macropores, molting

Clay ~ 8- Sand
Gravet- Cobble -
Baulder

+ Beige {tan)
+Oliva

- Motiled

- Ciznge

ViE =V Sl

% =10mmstene

FInterpretation
BN Maneratural greund (112 made up ground © divteteed raturaly;

N = Hatwal ground)

Minerex Tomplate Rel: Diillo27. Tel: 01-2964435, Web: . -

C8 211418



Boreholef Trial Soll {S) / Water (W) / Vapour (V) Sampling INVESTIGATION TPo08
Pit Design & POINT LOG NUMBER
Completion Sample ;umher . . Client, Froject, Location 00 {Cote), Inchamore WF , Cork
interva) L - E " Hinerex work jtem A2
(lrl:l;gL EH ‘gi LR & —~ [ Page No. 1f 1
} =@ 55 5 S 20 g: - _
{Samplo 10 kg £e | & g "5 g |38 2 IDate & time rlled /formed: | 03/D6/2021
miiimumm) 2 g - Btz ] - 8 {Logged by (diwwn by} fehecke byt |SK
i | @ =
fad e 2 P J'é,g 5 5 2 E 3 g [ Driling / Trial pitting ce. & equipment | Excavalor
R e . = . =Bl 8 s i
Blye line = Corpusita =k g gi gg s 5 % 8 _,;’:’ Dac, Ref. TFile Rel. 3168.A2024; G079 App D)
sernpis {gennated ¥ ofiin Nog-Natl;ral 93| - i BeE z -,-E- % & [msh Transverse Mercator ThMj$:2974. 579057
o ey roun M 4 B 3| 2 d 2 - Akl
: AR H “l’ &l B [Geological description Haturats
percentage | 91555 | 8|85 5| B125 | 8 9 P o
NiA NJA N/A PEATIPEATY SOIL, Dark Brown y

Fmpa:

Sandy Gravelly CLAY v/ cobbles,

EOH ~ Weathered Bedrock / Boulders

30 -
A5 ]
4.0
* o A B F
Unreliable data. Indication enly. DOLINANT GEOLOGICAL Hoh- i
- COMPONENT DAOMIMANT  [-Brawn RECOVERY & | or
From hand held GPS ) ] GEQLOGICAL (LB, MB DByo STONE N
Ciay, il Sand. Gravel COMPONENT] - Grey VST - V. Sefl
- - [P
Cobble, Bauldet depesd L0, M3 0 " LeEt By

Clay - &l « Sarid
Gravel- Cobble -

Boukler ~Ulive

Write additfional help notes
on macropores, motiling
efc a5 space allows

- Mustard
- Beige {tan}

- Mattled
« Orange

MM ® Noritita] et (117 oade up ground ¢ dishurbed ntural):

% »10mmn stone

VS =V, Sull

F Interpretation

24 = Matur s ground)

Minerex Templale Rol: DANDZ7, Tel: 01-2064435, Web: ;v . s

. 8 X9




Borehole/ Trial Soil (8) ! Water (W) / Vapour (V) Sampling INVESTIGATION TPDOS
Pit Design & POINT LOG NUMBER
Completion | Sample ;“"‘b‘" = N Client. Project. Location 1CD (Coillte), Inchammore WE , Gork,
interval ga £ é - Minerex work item a2
{mbGL) E I g |8% (E,; & |Pape o Tat1
{Sample 10 kg e 2 gle ﬁ H 2 2 | Date & ime criled / formed: 03/06/2021
Lo 5|5 g =
minimatnj 22 1 2ilEEs a7 8 [Logged by {arewn byyioreckea by |SK
Ty = 7] "] =
o £§ %.‘83 _E ; 3 £ C S | Drlling / Trial pitting co. & equipmenll Excavator
— b c -~ [ —
3} i s~gl PEIHu S| E a2g| =2 {File Ret. 3185.A2.024; 603675 App D}
Biue line = Larpast T == = Daoc., Ref. !
e s o| NomNatural| EEZE [ % 2|3 selE2H| = e T ST
Ground ; gij. E g £l & s[s = g g Irish Transverse Mereator {ITMjy g
olgcs | BlE(82 =) 8126l | 2 |Geological description Natural s
Percentage = ggg delalef| Alsas | & g 1y Mado
NiA NIA NIA PEAT/PEATY SOIL. Dark Brown N

Sandy Gravelly CLAY w/ cobbles. Medium Brown

Sandy Gravelly CLAY w/ cobbles and boulders.
Medium Brown

_z: Bigger Boulders
29 —_ EOH
2.5 -—g
3.0 —f
35 —-f
4.0 :

*
Unrelable data. Indication enly.

fa Fram hand held GPS

A
DOMINANT GEOLOGICAL
COMPONENT

Clay. 58 Sand. Gravel,
Gobtle, Bovider depesit

B

HNON-~
DOMINANT
GEOLOGICA]
COMPONENT,

ST = Scft
F =Fym

% tecovery

y
LG M6, D) % »10mm stone

gtay ~IS=IE!: - :D'aﬂd - Mustacd S = &nt
ravel - Cebble - ' _Beige tan) | e oy
EBeulder ~olive Y& =V, 568t
- ~Mottled
Write additional help nates - Qrange F Interpretation

ot macropores, mottling
etc a5 space allows

NN = Mon-naturat groass (6 ¢ made v groond - dishabed naturalt.
1 = 2ishaat ground]

Minerex Template Rel: Drifi027, Tel: 01-206443%5, Wed: i«

+ O8 M8



Borehole! Trial Soil (8) / Water (W) / Vapour (V) Sampling g‘&ﬁaﬂ%ﬂ%’hsm ™10
Pit Design & -
c omplestli on Sample number - Clien. Project, Location JOD (Collte}, Inchamere WF , Cerk
N t& I g = g Minerex work ilem Ly
interva i g -
(mbGL) iz | 5 |28 § = [Fameio. Ter
(Sampio 10 kg E§ % £ E g 2 & £ [ate & time drifled / formeg:  |03/08/2021
minfaim) z e o gtz a7 3 [Togged by raw by frracked by [SK
LTy @ ] =
"g?éfé %’g 5 'Q 3 g '?s‘ 8 1 Daling / frial pilting co, & el;ua’pmenll Excavalor
Blua ing = Cormgxs 3 %Z!—E :E_ £ % 'é 5 Eg A1 2 [Cocret. {File Ret 31B8-AZ-07% EDI6T5 App D
- = [=9
atepls fgeyermied in i 'N°£'Na“:-“l §%s SEBBE| S35 | B |Inen Transverse Mercaior (Tiy{ 0573263, O57ast
1) POLN ihe AEEEIRCEE: B L
25| BlEjge ~ “l" El] § |Geological description Hatural f
Porcontage | D185 2 | Slz|6l6 5| 8BS | & 9 P e
NiA NiA NiA TOPSOIL "

Sandy Gravelly CLAY. Brown

i PEAT/PEATY SOIL. Dark Brown

Sandy Gravelly CLAY. Brown

Sandy Gravelly CLAY. Blue Grey

-] Big Boulder

25
o EQH

3e —
35 —
4.0

* ! ) A

Linreliable dato. ndication only, DAMINANT GEQLOGICAL
COMPONENT - Brown RECOVERY & 1\ or

** Lrom hand held GRS

(LB MB. DBflyay .y sqn|STOME

- Grey ST =Sat | % recovery
e ] PO, 4 = 1fmm sture
- Mustard S St
-Belgeftan] |} yg.y g
-Cive b
- Mattled
- Orange F interpretation
MM » Bon-catural ground {68 7 made Up ground | disturbest raturel)
M x Kbt groods

Clay, St Sand. Gravel
Cobble; Bouldee depoen

COMPONENT

Ciay - Sit- Hand
Grave] - Czbble -
Baulder

Wrile additional help nates
©n macrapgres, moftling
oft: a5 space alflows

Minerex Template Ref: DRIfO2T. Tel: 01-28564435, Web: .00 4 C8 209




Boreholel Trial Soil {S) / Water (W) / Vapour {V) Sampling INVESTIGATION TPM1
Pit Design & POINT LOG NUMEER
Completion | Sample number w Client, Project, Localion 0D (Caltg), Inchamore WE . Cork
=y o
) & z - 2 Minerex work item A2
interval £z E [.% g T =
{mbGL) 25 a- 145 8 S ga No. af
(Sample 10 kg ﬁg g% £ § Z g 2 |Dale & time drilled { formed.  |03/06/2021
minlmm) B % - # g E = B b 8 [Logoed By wman ty) [sheckea by} |SK
. g B D w =
Rediine ¢& ,‘LE) %% g g 3 2 ® 2 | Ddlling / Trial pitting co_ & equ‘rpmenll Excavator
£, = S o b~ fr— (=1
Blue tine = Crarposits £ s lé EE § § &| E % E,,: 2 [Dec.Ref. tFile Rel. 3166-A2-024. 603573 App D!
> P
porie (peiolaicd fx afies Nog -Natl:al 5231 = HE %‘% _‘E: = 5 § Ifish Transverse Mercator (ITH)P 12764, 578802
SR roun B BE S*13=0 .-g‘E _ - —
Groge fine = alggs | |l£1 88 = gl Hl 8 |Geological description Natiral 1
. Percentage | O1F= 5 | Blz|alcE|8lE= | & g » pro
NiA N/A NIA PEATIPEATY SOIL. Dark Brown N

Very clayey very sandy GRAVEL.

20
A EQH - Wealhered Bedrock
25 e
30 —
35, ——
40
* i i A B E
Unreliable data, Indication only. DOMINANT GEGLOGIGAL not E
ok COMPONENT DOMINANT
From hand held GPS a1 Sand. Gravel GECLOGICA :r
Ly, S A brave COMPONENT,

% recovery
% »10mrm stone

Cobtfe Boulder deposit

Clay~ silt- Samd

Gravel- Cobble ~ [ elge [tan) s
Boulder oy V8 =V St
- Mottled

Write additianal relp notes - Orange F Interpretation
an macrapares, motting HN = Horrnatural groursd (4 rade up ground © dehuted natualy
elc as spaca alfows M = Hatural provnd)

Minerex Template Rel: Brill0ZT. Tel: 01-2954435, Web; ... . - . = C5 211713

A,



, Borehole/ Trial Soil (S) / Water (W) / Vapour {V) Sampling INVESTIGATION TPO12
(" Pit Design & POINT LOG NUMBER
: . s le number i i i
c ompl etion amp R Ui = N Client, Project, Location JOD (Coifle), Inchamare WF , Cork
int | & @ g Minarax work ilem AZ
nterva . ] -
{mbGL) 35 i g& = = |Pagehe 1of ¢
b= =
(Samplo 10 ky Fa 3 Elga E (PE“ £ | Date & time drillod / formed: CAmsiz021
minlmum) 2 g - d g éc 27 8 [Togged by tawn by chetkea by |SK
- & Fil =
fed Ene g;F,E %E 5 Eg E ® S | Drilling 4 Trial pilting co,&equipmem| Excavator
L i & = = -] D —
i ) 2| BElCuG| ETY =] {File Rel. 3183-A2-024. BO3GIS App [}
Biueiine~ Lonpisit | Non-Natural] E|285 | B2|§5n| £2 8| & |l
s gunealed inoflie Sround 13| gilE gEl S -g | B [Insh Transverse Mercator (iTM)~f 12867, 578632
: 23z | Bl¢|ge™ ‘El gl g i ipti
Sirgns iow e olgvs | B|E[ 82 = 8ell 8 |Geological description Natural ¢
4 Ho Parcentage E‘.E%E HHE PR I 9 P hatun
NIA NIA NIA PEATIPEATY SOIL. Dark Brown ]
3 Weathered Bedrock N
g EQH - \Weathered Bedrack
18—
15 —
206 |
25 —
(W.
30 —d
35 —
4.0 T~ HERRY
* ) ) A B [
Unrelinble dato, Indication anly. DOWINANT GEOLOGISAL HON- coLouR Arierness|Laven (o, Nt
- COMPONENT DOMINANT [ Brown RECOVERY & | or
From hand held GRS Clay i, Sand Gravel, GEOLDGICALILE. MB. Of)lygy .,y 5o | STONE N
Cohble Boddar depssit COMPONENT) ELGGWP{N: - SY =Gk | % recovery
glay ‘Ism‘g;m Mustard Zsf-;l;; o * 10mm stone
ot ot . =
Eraa e | -l \5 2V s
- Mottied
. Write additional help noftas - range F ]nlrpretaﬂon
on macroppres, molting NN = Non-nezael ground 171/ mads up ground { disharbed paturali
eic as xpaco aliows ¥ w Natura! grotnd}

Mincrex Termplate Ref: Driloz?. Tei: 07-2984435, Web: - ... - ... - CS 21418



Borehole/ Trial Soil (S) / Water (W) / Vapour {V} Sampling INVESTIGATION TED13
Pit Design & POINT LOG NUMBER
Completion Sample ;umber < N Cliert, Project, Location 0D (Coflte), Inchamore WF , Cark
int i g - .“3 Misierex work item A2
mierva |y —
2 {£ |28 = —. |PageNo. 1ot
(mbGL) Zz 18.|8s | .8 &
{Samplo 10 kg & g % g’ g 2 H g g Date & time drilted / formed: Q37062021
Al mum} ;?g - g E § g = E oy g Logged by (drawn y} [checked by] [SK
" =zt ]| £3 @ = o P——— "
Fad s ‘éé% 'g;g é 5 ; % = - g Drilling £ Trial pitting co. & equwpmerzzl S):c::::_i;_m, ——
-~ e Ret.
Blue tine = Compoio |\ i| %ué £E 382 E s g = Doc. Ret. ‘ AT 8 App O}
SR mesied Indilice °c:." a!‘:;a 558 | Ll E|8E| gmsl| S [inshTrensverse Mercator Tay{us12569, 0578311
e roun o5 | 3= D] E 55 a
2 ols|lde™ 3 &l =] - PP
Fraw s alg25 g 82 °{n 8 |Geological description Hatural 1
b Percentage glFzz gg slesl SES| & g (4] Hatur
NiA NIA NIA PEATIPEATY SOIL. Dark Brown N

Sandy Gravelly CLAY w/ cobbles and boulder.
Blue grey.

EQH = Boulders

20

3¢

35

4.0

*
Unreliable data, Indication ordy.

** trom hand held GPS

B

HGN-
DOMINANT
GECLOGICA
COMPOKEMT,

A

DOMINANT GEOLOGICAL
COMPONENT

Clay. ik, Sand. Gravel,
Cobfe Boulder deprsit

Tz§
LG, MG D3) 9; - Fi::;‘
- Mustard G = St
- Beige ftan) } v5 2y sum
tive )
Mattted
- Orange F Interpretation
MM < Honnatoral grownd (74§ nnde up gresed ¢ dishrbed ratoral);
¥ = Natural grovnd)

% recovery
% >10mm stone

Clay - Bilt- Eand
Gravel - Cobble -
Boulder

Write additional help notes
on macropores, mottiing
®lc as space allows

Minerex Template Ref: Drill027. Tel: 01-28584435, Web: - - C5 21118



Borehole/ Trial Soil (8) / Water (W} ! Vapour {V) Sampling INVESTIGATION P14
Pit Design & POINT LOG NUMBER
Completion Sample number - Client, Praject, Localion JCD (Coilite}, Inchamore W , Gark,
& Ly
. & £ < £ Minarex work ilem A2
interval ctz | B |,% 3
{mbGL) X d {5g 5 - Page Na. 1ofi
2 55§ 20 2 - -
{Sample 10 ky ® g gf gﬁ 5z 2 [ Dale & timo drilled / formed; 03/06/2021
minimum) z E ol & ¥ gE= 8 B [Toggad by wawn byt sehecken by] |SK
. — o 3 Q 0 = -
s & £§ %g :::: § 3 £ -ﬁ' & | Dlling / Trizt pitting co. &equipmenii Excavalar
' yz=a| 5E|BoG| ET = ) [Pl TRel, 3168-A2425, 60713 App D1
Blus fing » o g Non:Natural| E|E8 5| @< % z s E & = Do, Ref,
s e e n i | Non-Natu Bsc| gEEEE £z 3 B [insh Transverse Mercolor (ITp) 12554, 578045
o BhE Blu|&la T ﬂ| ] ° H ipti
Fovanes B = olgo s | At g8 » % |Geological description Hatural |
iraen b Percentage E§§.§ L HE RS B g P patn
NIA NIA NIA PEATIPEATY SOIL. Dark Brown N
anw:
TP abandoned, deep peat encountered, prohe
point <5m from TP = 2.0mbGL, See peal probing
data for area.
CLLEEN
L]
1.0
CCLLE I
T
20
EFREE. N“m\
\}ELOPMENT SECTIO»V
25 oF
i
30
35 —
4.0
* ] . A B F
Unreliatle data. Indication only. DOMINANT GEQLOBICAL Han- ot
. LCOMPONENT DOMINANT RECOVERY &
Fram band heid GRS Clay. §A, Sans, Gravel, GEDLOGICAS N
Gubtle. Huulder deposil COMPONENT LG, MG, 55 5T = Soht % recavery
Clap&:llisa_nd " Ml;srlnlh FS‘EF.';?! Y% =10 one
gﬁ;’::c“"“e °f- g;j!“a: ) ) yn =y sun
- Motiled
Write additianal hefp nates - Orange F Intarpretation
oh macroperos, moltling NN ¢ tionermfurtl grend (il 7 kede up grocmd 7 EaRbeS el
eic as space aliows 1 = Hatorad

Mirerex Template Ref: Drifl027. Tel: 01-2554435, Web i 8 MAHE




Barehole/ Trial Seil {S) / Water (W) / Vapour (V) Sampling INVESTIGATION TPO15
Pit Design & POINT LOG NUMBER
Completion | S@mPle number u N Clint, Project, Location 0D {Coihe}, Inchamore WE , Cork
& il c g Minerax work item A2
interval = & 1.3 =
(mbGL) B 2 _18% o & Page No. 1of1
{Sample 10 kg E § S E % L2 I'Date & time drifled { formed: 02106/2621
h & g|E 2 =
miaimm) £ 5 g 'g: £ - 8 [togged by (cawn byi [cheskea by} |SK
- o N o o 9z =
e Z5E ﬁ.;% Hsi| & = & | Driling 1 Trial piting co. & equipment [ Excavator
Bliue ine = Compursite 2z g1 SE g T Sl E ] '% 2 |[poc. Ref, {File Rel. 3188-A2-024, 503678 App D}
sampin igenemated in otfice | NON-Natural BeGE] ®x|g SElE2= = n 512439, 573080
Ground 350 B g gl sE b T |ldsh Transverse Mercater (ITM) g
23E | Bl#j8lg 2 “5-|=‘ &l © [Geolcgical descripton
alzl= | B4 g1 < §gH @ ogl P Matural

Percentage Si5z2 | 8lelé a g & gm 3 Pt

NIA NIA N/A { PEAT/PEATY SOIL. Dark Brown N

N

Sandy Gravelly Cobbly GLAY, Brown
05
R EOH. Bedrock
0 —]
15 )
20 3
25 mmad
3.0 —
35 e
4.0

*
Unreliable data. indication only.

** From hand hield GPS

efc as space alfows

DOMKNANT GEOLOGICAL

COMPONENT DOMINANT or
Clay, Sit. Sand, Gravel, o H
% recovery

Cobtfe, Boulder deposit

Write additional frelp notes
onmacfapores, motiing

B

HON-

A

HE

Clay - Silt - Sand % = 10mmi stane

Gravel- Gobkle - | . Belge ftan)
Bauldes «OFve
- Motiied
- Orange F Interpretation

HIN = Honnztural ground T/ made up ground 7 distrbed naturly,
N = tatwral greund)

Minerex Template Rel: Drill027. Tel; 01-1964435, Web: ... . o - C8 2108

b



Borehole! Trial Soil {S) / Water {W) ! Vapour (V) Sampling INVESTIGATION TPO16
Pit Design & POINT LOG NUMBER
Completion Sample number . Cliant, Project, Location |00 (Collie}, Inchamare WF, Coric
interval £ - g Minerex work item A2
erval b =
(:mGL) i | 2 23 Z o [PEETe: Teis
(Sampie 10 ky F ng' g & % § g ?‘E‘ 2 | Date &time drlied / fermed: 020812021
mintmum} gﬁ s E BEo i= 8 [ogged by tdrawn by [checkea oy} [SK
Ly H a '] £
Hos I %,g 5 £E1 8 % S [0dling / Trial pitting co. & eguipmeal | Excavator
H';”im_{v e = g: E § £ & 'é 51 8 E 2! 2 [booRel TFie Rel, JEB-AE024. G679 App D]
* o [
sps gonersies invtin | Non-Natural E%Eﬁz N § BleE 55| B [inen Transverso Moroator {ITh) 14483, 578360
7t Ground 15z B:| Bl 3 ﬁlgé S [Geologeal deseipion M
Y o= Q- abusal /
et HE R e
N/A NiA N/A PEATIPEATY SOIL. Dark Brown H
LEL R
"
Sandy Gravelly Cobbly GLAY, Brown
.
05— EQH, Bedrock,
1.6 —
LA EDN ] 1
15 —
20 ]
_ \_OpmﬁNT SEC) TION
e
- C’:?’O
S ©
-] R ] 6 h
53 ?.“?3
25 —] 6 3\)“ .
N
- ~ R
ey
7 o]
KERRY
30
35 —
4.0
* - A B F
Unrelable data, indication cnly. DOMINANT GEQLOGICAL HoN- o
*E L and held GPS COMPONENT DOMINANT o
fom hand nel Clay, S3t Sand Gravel, ggaﬁ%ﬁgﬁr H
Lobble. Boulder depostt s . % recovery
. Clay - Sili«8and | muatard FS‘:FEI?;I % >1Dmim steng
g;fj‘l";; Geovie » - gfi‘f: 6] ysa v, gum
- Moftled
Whits agditional help notes - Orango F interpratation
on macrepores, motding NN « Norengrurit proumd (8 4 made Up grownd 7 detirbed ratural
elc a5 5pAco sllows N = Hakral ground)

Minerex Template Ref: Onijl027, Tel: 01-2064435, Web:

68 2171719



ALL LOGS MUST CONFORM TG THIS STANDARD FOR TRIAL PITS & BOREHOLES UNLERS OTHERWISE AUTHORISED BY C3{C8 211143

GENERAL LEGEND, ABBREVIATIONS AND
INSTALLATION DETAILS

BEDROCK OVERBURDEN

Metamoerphic bedrock (Description uses BS 5930 and GSI guidelines)
lgneous bedrock

Mudstone / Shale bedrock
Siltstone { Sandsione bedrack
Limestone bedrock

BOULDER(S) (>200mmj}
COBBLES (60 to 200mm)

GRAVEL (Hemegenecus larger sized parlicles
from 2 to 60 mm)

MB‘ GRAIN SIZE (Soil SAND (General, if without grain size description)
Brown (Light, medium, dark) Clay (% of ) C(20) Particle sizes: 2 fo 0.06mm. Three sub-categories
Grey (Light, medium, dark) Silt. (% of} SH20) distinguishable 1o the eye)
Nll-l_stard Sand (% of} $d(20) Coarse SAND {2-0.6mm)
Beige {tan) Grave! (% of) G(20
Olive Sand {Fine to Medium}  Sdg. Medium SAND {0.6-0.2mm)
Mottied Gravel (Fineto Coarse’  Gregan
Orange Subangular to angular} Fine SAND (0.2-0.06mm}
MONITORING POINT COMPLETIONS SILT (6,06 - 0.002mm)
TSiC4/PHT  Terminal Site/Couple no/Phreatic ne.
PRIC2/IP2  Peat Repasilory/Couple no./Piezometer no. CLAYS (<0.002mrm} =
H7 Von Post umification scale - ;
] Push-on cap CONCRETE %/%
= Screen 4
d Casing TARMAGADAM
EA Perous tip
v Drive cone i CRUSHED STONE or AGGREGATE 199999
P1_PH1  Piezometer no, and Phreatic tube no. PO o9
33 Bentonite pellels ) . .
Cement-Bentonite grout (l:.£1'cqr21'e: eLtt)(eg plastic, glass, wood, domestic waste, -
524 . v . " A -
;ﬁ Gravel pack, nominal 2-5mm in diameter - \\\\}-\
20w -y Damp, wet and water strike respectively FILL OR BACKFILLED GROUND {unspecified) i‘\}{\\&\\
= siu03  Static:water fable with date measured and hiurs since instattatant COLLAPSED FORMATION (with possible vaids) or .
DRILL CHIPPINGS / MATERIAL RETURNED et
PLAN SKETCHES BY AIR FLUSH DRILLING

PWS1 Hand dug trial pits / Shallow pit excavations {JCB)

TF1 Percussion Window. Sam_pler {PWS) boreholes LOSS (Blank - white)

Hn BG FIDPID in ppm Hydrocarborjls with BG = background TOP SOIL
99.791 Reduced levels - maOD Malin

Qil pipeline PEAT {General) (with descriptions such as

Storage tanks (Overground and underground) colour, plant remains evident, distinct H,S smell etc)
(H (Von Past} value associated commenly)

MONITORING POINT DESIGN FOR PEAT SUBSOW.S Push-on, female cap
The cap is koosely fitted to allow easy removal. The piezometer is fabelled using indellible ink inside and outside the cap.
A small hole is drilled in the side to enable air movement in and out of the piezometer,

Casing up-stand

The upstand is the height of ihe casing above ground level in meters. The height depends on lacat groundwater and

surface water circumstances. The piezometer number is scrapped onfo the side of the casing near the cap as with time
Ground level

the writing on the cap wears off. Upstands vary from 0.2 to 1.0m in height. The conventicn is aiow a higher upstand for
{hose piezometers positioned at a higher fevel.

Casing
The casing is black or dark grey coloured, flush-threaded, uPVC. The OD is 26.80mm and the 10 is 16.4¢. The
casing is flush-threaded ta the piezomeler lip.

0,045 {threaded
section of this is
0.03m long)

Tube or Piezometer tip T o
This section is instafled opposite the reguired formattan, There are two sections o the piezometer fip. The inner tube d | T &
section is 18 40mm D, white in colour and invelves extruded microporous polyethylens, The outer comprises grey or 1w g n
black coloured uPVC with 10 x 0.013m diameter hotes per 0.10m of piezomeler tip, Therefore the surface area exposed i g g E
_ toiheformation {peal) is small. The piezometer tube tip is flush-thzeaded, either male or female, to the piezometer ] § g _g
casing. Threaded part is 0,03m lony. The phrealic-tube fip is longer than the piezometer tube tip to allow for greater water | 5 o
level fluctuations. : E— hog =
(=] e« b=
L= ° 3

Drive cone 1@

This is grey coloured, solid, uPVC, pushed or screwed into the tube ar piezometer tip. No glue has heen used. If the' J =1

ground is soft, a push-in button cap may be used instead of a drive cone,

NOTES:-
The phreatic tubes are pushed by hand into the peat. The piezomsters are pushed or driven into the peat and mineral soil after a narrow diameter hole
has been formed using overburden drilling (Cobra or Percussion Window Samgler) / caring equipment (Gouge corer). The tubes and piezometers have
three main functions: water table measurements, water sampling, permeabifity measuremenis.

Drill-027.ppt (CS 2111119}




Appendix E
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Inchamore WF, Co. Cork

Sl Trial Pit Photos

File Ref, 3188-AZ-008; B03E7Y App E




File Ref. 3188-A2-008, 03678 App £






File Hef. 3188-A2-008, 02679 App £ o



Pile fed 318%-A2-008; pR3679 App | Q) B



File Ref. 3188-A2-008; 603879 App £



Fle Ref 3188-A2-008; 60367 App L




Fite Ref. 3188-A2-008; 803679 App |



J1B8-A7-00E; bOARTS App £

o fel

¥



s,

;i e A =
File Ref. 315B.A2-008; 603679 App £



File Kol 3188-A2-008; &0

PGApnE



Fite Ref, 3188-A2-008, 603675 App £ e



Fite: Ref. 3388-42-008; 603679 App |




File Ref. 2188-A2-008; 603679 App £ .



Fe Rel 31B3-A2-008; 603679 App £



File Ref. 3188-42-008; 603673 App £



Fle Ref, 3188-A2-008; 603679 App £







ey,

Filg Rel. 3188-AZ-008, 6030749 Apn |
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KEY TO SYMBOLS ON EXPLORATORY HOLE RECORDS

All linear dimensions are in metres or millimetres

DESCRIPTIONS

* brillers Description

Friable Easily crumbled

SAMPLES

Ui} Undisturbed 102mrm diameter sample, | ) denotes number of blows to drive sampler

U{JF, U(P F- not recovered, P-partially recovered

u3g Undisturbed 38mm diameter sample

P(f), (P) Piston sample - disturbed

B Bulk samiple - disturbed

D Jar Sample - disturbed

W Water Sample

CBR Caiifornia Bearing Ratio mouid sample

ES Chemical Sample for Contamination Analysis

SPTLS Standard Penetration Test S lJump sample from split sampler

CORE RECOVERY AND ROCK QUALITY

TCR Total Core Recovery (% of Care Run)

SCR Solid Core Recavery (length of core having at leiast one full diameter as % of core run)

RQD Rock Quality Designation {length of solid core greater than 100mm as % of core run}

Where there is insufficient space for the TCR, SCR and RQD, the results may be found in the remarks column

If Fracture-Spacing in mm [Minimum/Average/Maximum) NI - non intact, NR - no recovery

AZCL Assumed Zone of Core Loss

NI Non intact

GROUNDWATER

v Groundwater strike

v Groundwater level after standing period

Date/Water Date of shift {day/month)/Depth to water at end of previous shift shown abbye the date ﬁﬁ\\' ;
and depth to water at beginning of shift given below the date w

INSITU TESTING

S Standard Penetration Test - split barrel sampler

C Standard Penatration Test - solid €0° cone

Sw Self Weight Penetration

lvp, HVp (R) In Situ Vane Test, Hand Vane Test (R) demonstrates remoulded strength

K(F}, (C), (R), (P Permeahility Test

HP Hand Penetrometer Test

MEASURED PROPERTIES

N Standard Penetration Test - blows required to drive 300mm after seating drive
Xy Denotes x blows for y mm within the Standard Penetration Test

iy Denotes x blows for y mm within the seating drive

Cy Undrained Shear Strength (kN/m’)

CBR Catifornia Bearing Ratio

ROTARY DRILLING SIZES

Nominal Diameter {mm)
Index Letter
Borehole Core
N 75 54
H 99 75
P 120 92
5 146 113

= Gpriority Key Sheet




Priority Geotechnical Ltd. Drilled By: Borehole No.
Tel: 021 4631600 GW BHO1 I
Fax: 021 4638690 Logged By:
www.prioritygeotechnical.ie EK Sheet 1 of 2
. Gortyrahily and Inchamore Wind[Project No. Hole Type
|Project Name: Co-ords:
! Farms P21139 RC
. ] Scale
Location: Gortyrahily, Co.Cork. Inchamore, Co.Cork ILeveI: m oD 1:50
Client: Minerex Environmental Dates: 04/06/2021 04/06/2021
Watar Depth Type Coring (%)}  |Depth {m)| Level o
i JF: y .
Strike tm) (m) masxtf":;) ToR | scR [Rap|  FIm) | (mOD) Lagenq Stratum Description
"’_j'“ #2147 Driller describes clayey sandy angular -l
N GRAVEL. ]
1]
44 (6,8/44 for N
85mm) N
{C) i
2
b .4 ]
B-47-for-B5mmis 80 . . :
" for mm 28 Lithology: Red moderfately weak i
ic) SILTSTONE. 3 -
2.80-350 100 | ¢ o 7
HKERX XXX b
xx=axwxl  Weathering: Caore is showing minor signs ]
irnrrd of weathering. Sections 2.8m-3.5m and j
YReREEil 5.7m-6.4m are highly fragmented, ]
XK i
X xxx X X
350-440 20mm ¢ 100 ¢ 56 | O 14/m Xrxxx<xx Fractures: One set identified. Set one has 4 ~
Toumm TIeEYEsl adip of 60-70 degrees, an undulating ]
mm rErseys rough fracture surface and close to E
Tiuxwxs medium spacing. ]
ool i
KN FW R NN,
Frexxsst Details: No obvious oxidation ]
IXEXEEE  discelouration marks. Clay smearing 5 -1
440-570 7mm 160 ; 65 | & 14/m Iaexxr=l present. Quariz veins present measuring R
159§mm xxxxxxx  petween 2mm-20mm in thickness thickest ]
mm xxxxxax petween 3.5m-5.5m N
K AR KXN “
XK MR M N -4
XX KK XM -
X W R ¥ K X A .
KWK KX N
ofeddegopoll 6 —
KXXK AW KN -
£70-670 20mm | 100 | 24 | © el ]
120mm KK KK KR .
RO R AR N
X MXKXXX
K KKK KKK “1
HHE KKK —
MRXNMM R -5
v igi e 7
H oM X MM N
6.70-7.70 20mm 100 B84 27 7im TrExxEX -
240mm XxxxuEx 7
70mm oo 1
®ooe X oMM MM -y
KK XX XK X .
KX XK XXX,
LTS 5 5 8 3
LIS b
i 8 7
7.70. 870 15mm | 100 | 74 | 45 1m pooleegefe N
380mm W N
150mm bRt p
KEKKKXK “1
MHOK KM AN N
LR NS S8 ed =
R xa i
g -
Groundwater: lHoIe Information: IEquipment: Soilmec PSM
Struck {m bgl}| Levet {mbal) { After {min}; Sealed Comment Hele Depth {m bgl}i Hole Dia {mm} iCasing Dia ""’"’IMethod' Compressed air mist.
2.50 See shift data for detail, 1650 76 134
R Groundwater {m bgl} Shﬁ Hole Depth (m bgl) Remarks
|Remarks: [Shift Data: D4/06/2021 03.00 0.00 Start of shift
. 1.85 04/06/2021 18:00 10,50 End of borehole.
Borehole terminated at-10.5m bgl.
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Priority Geotechnical Ltd. Drilled By: Barehole No.
Tet: 021 4631600 GW
Fax: 021 4638690 Toaged By, BHO1I
www.prioritygeotechnical.ie EK Sheet 2 of 2
. . Gortyrahily and Inchamore Wind|Project No. ] . Hole Type
Project Name: Farms £91139 Co-ords: RC
- . Scale
Location: Gortyrahily, Co.Cork. Inchamore, Co.Cork Level: m QD 1:50
ICIient: Minerex Environmental lDates: 04/06/2021 04/06/2021
Water Depth Typs Coring (%) _:Depth (m}| Level .
Well | surice im) (m) F'T‘Fa'xf*:&;’ T¢R [ scR | rap | /F1(m) | {mOD) Legend Stratum Description
Trrxzxx  Lithology: Red moderately weak -
10mm 8/m xxxxxxx G| TSTONE. -1
870 -9.70 180mm {100 | 78 | 24 kxkkEx ]
150mm zxxxuxx|  \Weathering: Core’is showing minor signs ]
grxxxxx  of weathering. Sections 2,8m-3.5m and ]
xxenxrxi 5 7m-6,.4m are highly fragmented. J
X KK HEKX 10 -
570-1050 ;;OIL‘.,T“ 100 ¢ 8 %4 3m X E E X 22 x| Fractures: One set identified. Set one has ]
160mm xxxxxxx g dip of 60-70 degrees, an.undulating i
1050 § s rough fracture surface and close {o —
medium spacing. .
Details: No obvious oxidation i1
discolotiration marks. Clay smearing j
present, Quartz veins present measuring -
between 2mm-20mm in thickness thickest Il
between 3.5m-5.5m ]
End of Borehole at 10.500m 7
12 —
13 -
14
15 —
16 |
]
17
18 -
IGroundwater; !Hole Information: |Equipment: Sollmee PSM
Struck [ bl) | Levet tm bal) { After (min): Sealed Comment Hole Depth (m bgl); Hole Dia(mm) Casing Dla (mm)]aeaih o Compressed air mist.
.80 See shift data for detsl. 10.50 76 13
. al dwaler {rm bat) Shif Hols Depth: (m bgl) Ri 7
|Remarks: Shift Data: o osnoztome | 000 Startof shit
. 1.85 0A/E2021 18°0D 18.50 End of barehale.
Borehole terminated at 10.5m bgl.
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KEY TO SYMBOLS - LABORATORY TEST RESULT

pH
S0,
S0,
+

Cl

Pl
<425
LL
PL
MC
NP
Yb
Yd
Ps
uib
uic
TiM
100/38
REM
TST
vV
DSB
RSE
RS
5]
04-0a

MNat

Std

Hvy

Vib
CBR
Sat m.c.
MCV

Undisturbed Sample

Piston Sample

Thin Wall Sample

Bulk Sample - Disturbed

Jar Sample - Disturbed

Water Sample

Acidity/Alkalinity Index

% - Total Sulphate Content {acid soluble}
gfltr - Water Soluble Sulphate (Water or 2:1 Aqueous Soil Extract)
Calcareous Reaction

Chlioride Content

Plasticity Index

% of material in sample passing 425 micron sieve
Liguid Limit

Plastic Limit

Water Content

Non Plastic

Bulk Density

Dry Density

Particle Density

Undrained/Drained Triaxial
Unconsolidated/Consolidated Triaxial
Single Stage/Multistage Triaxial
Sample Diameter (mm)

Remoulded Triaxial Test Specimen
Triaxial Suction Test

Vane Test

Drained Shear Box

Residual Shear Box

Ring Shear

Cell Pressure

Deviator Stress

Cohesion

Effective Cobesion Intercept

Angle of Shearing Resistance - Degrees
Effective Angle of Shearing Resistance
Strain at Failure

Failed under 1™ Load

Failed under 2" Load

Untestable

Excessive Strain

Effective Overburden Pressure
Coefficient of Volume Decrease
Coefficient of Consolidation

Optimum

Natural

Standard Compaction - 2.5kg Rammer {% CBR)
Heavy Compaction - 4.5kg Rammer {6 CBR})

Vibratory Compaction
California Bearing Ratio
Saturation Moisture Content
Moisture Condition Value

Key sheet




Job Ref P21139
Ipriority PARTICLE SIZE DISTRIBUTION
T Borehole / Pit TPO3A2
BS 1377 : Part 2: 1990 : Clause 9 No
. c Sample No
Lecation Gortyrahilly and Inchamore W.F
Depth 0.00 m
Soil Description Very clayey very sandy GRAVEL Sample type B
] ‘;‘umm: iMediuml(:our:e Fine !Mndlumi C 1¢-1-3 Fine !Hcdlummit:oam
CLAY - mtre s SISPRSU— - - et ane P ‘COBBLES
U S SI L'T SR S SAND GRAVEL rorben S
100 7
90 L
80 - -‘/
- '/n-/'
' 70
o g
5 80 g
g _/
o 50 4T
2 d
bu) 40
=3
[T
E 30 1
o ol
20
10
0
o [=] [=T =] = o b
o =} [= 2 =) N L]
f=3 (=] w s3]
~ 3 Particle Size - mm
Sieving Sedimentation \est Method
icle Si icle Si _ BS 1377.Part O
Particle Size % Passing Particle Size % Passing 7\& w
mm mm Sieving
125 100 Sedimentation N/A
a0 100
75 100
63 100
50 97 Sample Proportions
37.5 H Cobbles 0.0
28 87 Gravel 43.0
20 82 Sand 32.0
14 80 Silt & Clay 25.0
10 77
6.3 73
5 70
3.35 64
2 57 Grading Analysis
1.18 53 D100 63.00
0.6 50 Do 2.49
0.425 48 D10
0.3 45
0.212 40 Unifermity Coefficient
0.15 35
0.063 25




priority PARTICLE SIZE DISTRIBUTION Job Ref P21139
aeotedmist Borehole / Pit TPOBA2
BS 1377 : Part 2 : 1990 : Clause 9 No
Location Gortyrahilly and Inchamore W.F Sample No
Depth 0.00
Soil Description Slightly sandy gravelly CLAY Sample type 5

CLAY
100 .
/../
a0
80 /
3 ”
' 70
g: W
5 60
7
A 50
% |17
8 40 -
] ]
2 30 K
[T}
o
20
10
0
. o [N @ i8] =1} B
g g S g S o =] [=] 8
(=] (=] (94 [=2]
N =5 Particle Size - mm
Sieving Sedimentation Test Method
i i i i BS 1377 : Part 2 : 1990
Particle Size % Passing Particle Size % Passing
mim mm Sieving Clause 9.3
125 100 Sedimentation NIA
90 100
75 100
63 100
50 95 Sample Proportions
37.5 94 Cobbles 0.0
28 a0 Gravel 50.0
20 86 Sand 19.0
14 79 Silt & Clay 31.0
10 74
6.3 65
5 61
3.35 55
2 50 Grading Analysis
1.18 a7 D100 63.00
0.6 43 D60 4.68
0.425 42 D10
0.3 41
0.212 39 Uniformity Coefficient
0.15 36
0.063 31




Johb Ref P21139
1| lpriority PARTICLE SIZE DISTRIBUTION o e
neatechnica) Borehole / Pit TP11A2
BS 4377 . Part 2 : 1990 ; Clause 9 No
Location Gortyrahilly and Inchamore W.F Sample No
Depth 0.00
Soil Description Very clayey very sandy GRAVEL Sample type B

T H
Fine EM:dlum! Coarse |

Fine E Medium E Coarsa a

gcoaBL.Es

CLAY i
_ SAND i GRAVEL
100 °
90
80 /
® V)
' 70
= /1/
5 60
@ LA
0. 50
& L
] an
£ 40 »” -
3 o~
£ 30 1P
o ',/
20
10
0
[=] o o =] o @ X 2} ]
g o o o N o ) =] =]
Q 2 @ & . 4
N Particle Size - mm
Sieving Sedimentation Test Method
Particle Size . Particle Size {, , BS 1377 : Part 2 : 1990
% Passing % Passing
mm mm Sieving Clause 9.3
125 100 Sedimentation N/A
90 160
75 100
63 100
50 80 Sample Proportions
375 83 0.0
28 78 51.0
20 72 26.0
14 67 22.0
10 65
6.3 60
5 57
3.35 53
2 49 Grading Analysis
1.18 45 5100 83.00
0.6 41 D80 5.08
0.425 40 D¢
0.3 38
0.212 34 Uniformity Coefficient
0.15 30
0.063 22




Point Load Strength Index Tests
Summary of Results IS
Project No.. Project Name
P21139 Inchamore W.F
B
= o i
Sample Specimen Test Type z Dimensions E _ Point Load
seeISRM | = Forge g Strength Index
— ot
Rock Type = = 0 Remarks
Borehole = F |5
Na and — & § {including water content if
o Pepth | Ref. | Tvpe{ Ref. | Depth |  Testcondition s3] @ . z measured)
w P g=|€%| 2 |e| w | Dps | Dps g L | Lo
F<|ga| &
al|o
m m =~ T mm §omm | mm | mm kN | mm | MPa | MPa
BHO1I ass | re | © PURESLISTONE | o | u fves|szo| 760 | 760 | 620 | 10 [724] 02 | 02 |, e -
BHOAI 450 | re | c PURESLTSTONE | p | u |ves|7a0{ 760 { 760 | 430 | 500 | s72| 153 | 163 |, . Rough
BHO1I 676 | RC | € PURESLTSTORE | o | u | ves|aso| 760 | 760 | s90 | 50 [724] 0o [ aa Jy o oo
BHO1I 820 | rRe | ¢ FPURESLISIONE 1 o | p | vEs|250| 760 { 760 680 | 15 [718] 03 | 03 [, e Rough
BHO1I 988 | Rc | ¢ FURESLTSTIONE 1 o | v | vesji200f 760 | 760 | 620 [ 77 |ess| 16 | 19 || iimon
{
Test Type
D - Diametra}, A - Axial, | - Imegular Lump, B - Block Diametral Axial Block/irregular lump
Direclicn ’
L. - parallel fo planes of weakness l P P 4
P - perpendicular lc planes of weakness N
|} - unknown or rasidom 4 ‘ v Ops
Dimensions _ Dys! Dps |
Dps - Distance between platens { platen separation } A
Dps’ - at failure ( see ISRM ncte 6) i M
Lne ~ Length from pfatens to nearest free end ne .
W - Width of shortest dimension perpendicular to load, P
Date Printed Approved By Tahle
Test performed in accordance with ISRM Suggested Methods : 2007, urless noted othenvise .
oetailed legend for test and dimensions, based an ISRM, is shown above, 20/08/2021 1 (
Size factor, F = (De/SH** for all tests. sheet

Cilla




Unconfined Compressive Strength, UCS

Job Name Inchamore W.F

Job Number P2113%

Borehole: BHO1I

Depth: 7.92|m
Rock Type PURPLE SILTSTONE
Bulk Density 2.73|Mg/m®
Load at Failure, P 23.3]kN
Stress at Failure | 5.17|MPa

Failure mode
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Job Ref P21139
Triority PARTICLE SIZE DISTRIBUTION obre
fuotucknica) Borehole /'Pit TPO3A2
BS 1377 : Part 2 : 1990 : Clause 9 No
Location Gortyrahilly and Inchamore W.F Sample No
Depth 0.00 m
Soil Description Very clayey very sandy GRAVEL Sample type B

100 *
Y
/1
90 //
.
R 50 L
v70 o
£ P
- 60 e
g 5 ]
~
g o
& 40
=
S 30
:
20
10
0
o e e e @ 2 r
o =] o o N C
o [=) (=2}
N @ Particle Size - mm
Sieving Sedimentation Tést Method \ GO
i i i i BS 1377 : Part 27
Particle Size % Passing Particle Size % Passing —
mm mm Sieving Clause 9.3
125 100 Sedimentation N/A
a0 100
75 100
63 100
50 97 Sample Proportions
37.5 91 Cobbles 0.0
28 87 Gravel 43.0
20 82 Sand 32.0
14 80 Silt & Clay 25.0
10 77
6.3 73
5 70
335 64
2 57 Grading Analysis
1.18 53 D100 63.00
0.6 50 D60 2.49
0.425 48 D10
0.3 45
0212 40 Uniformity Coefficient
0.15 a5
0.063 25




; Job Ref P21139
priority PARTICLE SIZE DISTRIBUTION '
gevtechrisal Borehole / Pit TPOSAY

BS 1377 : Part 2 : 1990 : Clause 9 No
. . Sample No
Location Gortyrahilly and Inchamore W.F pre N
Depth 0.00
Soil Description Clayey sandy GRAVEL Sample type B
! Fine féMediuméCour iMediumg Coarse x Fine EMediumECoame% )
LAY (. A S S, : S S S o s s i NS OBBLES
e SILT sSAND 1 SRAVEL o
100
a0
80
=
' 70
g
5 60
4 1
a 50
&
g’ 40 /
E /
e 30
@ g
o ¥
20
-r""/
4 |2
0 i et T
0
o %) =] [~ [+2] n
5 8 8§58 R8,% 8 8 B
j=] (== () [=2]
R~ @ Particle Size - mm
Sieving Sedimentation Test Method
Particle Size . Particle Size |, . BS 1377 Pari 2: 1990
% Passing % Passing
mm mm Sieving Clause 9.3
125 100 Sedimentation N/A
80 100
75 100
63 100
50 89 Sample Proportions
375 a0 Cobbles 0.6
28 69 Gravel 85.0
20 58 Sand 10.0
14 43 Silt & Clay 5.0
10 33
8.3 23
5 21
3.35 18
2 15 Grading Analysis
1.18 12 D100 63.00
06 9 D60 21.50
0.425 8 D10 0.70
0:3 7
0.292 7 Uniformity Coefficient 31.00
0.15 6
0.063 5

-



Joh Ref P21139
[ priority PARTICLE SIZE DISTRIBUTION
geoiechnical Boreh.oie l’ Plt TPOBAZ
BS 1377 : Part 2 : 1990 : Clause 9 No
: . Sample No
l.ocation Gortyrahilly and Inchamore W.F
Depth 0.00
Soil Description Slightly sandy gravelly CLLAY Sample type B
’ Fine iMedlumiCoamnf B
100 °
)"/
a0
80 /
® y
' 70
ga M
- 60
7
. 50
gﬁ o417
b 40
5 jhire
e 30
-}
o
20
10 ‘\G%_’\,E!‘ ﬁiﬁﬂiﬁ?sa@_ ay
0 d ﬁ&\
o
[=] o o o [=] o N ] =] ha
o o o D N ) © < = 6
S & © mParticle Size - mm 6 JUN 20233 B l‘
\‘n‘i"\\s
Sieving Sedimentation TWY COUNTY 885
Particle Size % Passing Particle Size j,, Passing BS 1377 Part2:1990
mm mm Sieving Clause 9.3
125 100 Sedimentation N/A
80 100
75 100
63 100
50 85 Sample Proportions
37.5 94 Cobbles 0.0
28 a0 Gravel 50.0
20 86 Sand 19.0
14 79 Silt & Clay 31.0
10 74
6.3 65
5 81
3.35 55
2 50 Grading Analysis
1.18 47 D100 63.00
0.6 43 D60 4.68
0.425 42 D10
0.3 a1
0.212 39 Uniformity Coefficient
0.15 36
0.063 31




139
Honity PARTICLE SIZE DISTRIBUTION Job Ref pai1s
olechie Borehole / Pit TP11A2
BS 1377 : Part 2 : 1990 : Clause 9 No
Location Gortyrahilly and Inchamore W.F Sample No
Depth 0.00
Soil Description Very clayey very sandy GRAVEL Sample type B

100 -»
90
80 P
2 /)
1 70
g, t"/
- 60
g o]
o 50 -
o
g 40 uif
3 Pt
g 20 o
[+ ..r"
20
10
0
e r> @ ] @ )
5 & S 2 SO *S s & g
o [ (7% [+>]
h o Particle Size - mm
Sieving Sedimentation Test Method
Particle Size , Particle Size ) BS 1377 - Part 2: 1990
% Passing % Passing
mm mm Sieving Clause 9.3
125 100 Sedimentation NIA
an 100
75 100
63 100
50 a0 Sample Proporticns
375 83 Cobbles 0.0
28 78 Gravel 51.0
20 72 Sand 26.0
14 67 Silt & Clay 22.0
10 65
6.3 60
5 57
3.35 53
2 49 Grading Analysis
1.18 45 D100 63.00
0.6 41 D60 6.08
0.425 40 D10
0.3 38
0.212 34 Unifarmity Coefficient
0.15 30
0.063 22




Py

: Job Ref P21139
lpriority PARTICLE SIZE DISTRIBUTION
otechsical Borehoie / Pit TP13A1
BS 1377 : Part 2 : 1990 : Clause 9 No
. . Sample No
Location Gortyrahilly and Inchamore W.F P
Depth 0.00 m
Soil ripti
it Description Clayey sandy GRAVEL Sample type B
. E Fine
CLAY
100 o
g0 /__.
80
]
1 70
g
- 60
o
% l/
a 50
% 40 i
g u
e a0
& bt
= d
20 e
L}
10
0
o o e e o e N o
[« =] o 8 ] o
[ o [+
L @ Particle Size - mm
Sieving Sedimentation Test Method
; i i i BS 1377 : Part 2 : 1990
Parlicle Size % Passing Particle Size % Passing
mm mm Sieving Clause 9.3
125 100 Sedimentation N/A
90 100
75 100
63 100
50 88 Samplie Proportions
375 a7 Cobbles 0.0
28 81 Gravel 70.0
20 71 Sand 16.0
14 60 Sitt & Clay 14.0
10 54
6.3 a5
5 a1
3.35 35
2 30 Grading Analysis
1.18 26 D100 63.00
0.6 22 D60 14.00
0.425 21 D10
0.3 20
0.212 19 Uniformity Ceefficient
0.15 18
0.063 14




; Job Ref P2113
1loriority PARTICLE SIZE DISTRIBUTION ob Re °
geotechnica Borehole / Pit TP24A1
BS 1377 : Part 2: 1990 : Clause 9 No
Location Gortyrahilly and Inchamore W.F Sample No
Depth 0.00
Soil Description Clayey very sandy GRAVEL Sample type B

L] %Med\'umi Coarse § Fine ihﬁed'
e - e S S

L=
-~ COBBLES

100 y »
90
80 /
s /
' 70
2 b
-‘.UJ-; 60 P
& 50 o
]
& L 4
g e
o 11
g > A
20 F
10
0
o L] =] B @ ]
S 2 58 & % 2 8 3
o [ &
R @ Particle Size - mm

Sieving Sedimentation Test Method
Partice Size |, Passing|| Tarticte Size |, Passing BS 1377 : Part 2 1990
mm mm Sieving Clause 9.3
125 100 Sedimentation NIA
a0 100
75 100
63 100
50 97 Sample Proportions
37.5 92 Cobbles 0.0
28 89 Gravel 58.0
20 85 Sand 22.0
14 78 Silt & Clay 19.0
10 71
6.3 63
5 59
3.35 51
2 42 Grading Analysis
1.18 36 D100 63.00
0.6 31 DEO 5.21
0.425 29 D10
03 27
0.212 26 Unifarmity Coefficient
0.15 24
0.063 19




Job Ref P21139
[1]lpriority PARTICLE SIZE DISTRIBUTION
wlechntial Borehole / Pit TP30A1
BS 1377 : Part 2 : 1990 : Clause 9 No
. . Sample No
Location Gortyrahilly and Inchamore W.F P
Depth 0.00 m
Soil Description Very clayey very sandy GRAVEL Sample type B
CLAY
L.
100 »
90 |4
80
=
1 70 )
o 7
: r.
B 60 V.4
8 )
o 50 /
<
=]
.E 40 ',;/
Q .,Al"
1]
g 30 i
o -
20
10
0
[=} [=] [=T -] [»] b X far) X
=] =) o 8 e =) a < 2
=1 S ]
» > Particle Size - mm
Sieving Sedimentation Test Method e OPMEAT 5
o EOF
— o BS 1377 : e 1890 x\
Particle Size % Passing Paiticle Size % Passing /‘g@ v
mm mm Sieving ~ Clause 8.3
125 1060 Sedimentatio)
a0 100
75 100
63 100
50 100 Sample Proportions
37.5 a0 Cobbles 0.0
28 86 Gravel 55.0
20 79 Sand 21.0
14 74 Silt & Clay 24.0
10 89
6.3 62
5 58
3.35 53
2 45 Grading Analysis
1.18 39 D100 50.00
0.6 34 D&0 551
0.425 3z D10
0.3 31
0.212 30 Uniformity Coefficient
0.15 28
0.063 24
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zdInchamore Wind Farm
Kilnchamore, Co. Cork / Co. Kerry

1App 8.1 - App H (a) 3188
- GeoHazards - Overview

(01) IWF SI

Legend

WF
e Red Line 23

& BH location

uGc

Pelivery

Hydrology

peveiopment Layout

— 230313 Site Layout

O Turbine Locations

A Site_Entrances

/\ Proposed Met Mast

| € watercourse Crossings

& Proposed Borrow Pits

AV Proposed Temporary Canstruction Compound
& proposed On-Site Substation

A, House Lacations

== fnchamore Grid Connection Route
¢> HDD Crossings

~— Redline-250 Haul Road
— Turbine Delivery Route
- Redline-250 Haul Road - 256-Polyline
= Turbine Delivery Route

— \WFD. RiverWaterbodiesActive

\2[E£3 25m Sw Buffer

.” Topography

mu 50m SW Buffer
B4 t5m Existing Significant Drain Buffer
1~ A1&A2_Existing Drainage

d— 10 m GDEM Centours
4% Bedrock Qutcrop (GSI)

[ Bedrock Outcrop Observed

Geology

OO R

/| 3188-A2-TWF Peat Depth Probe Data

7 o 0.0-0.1m
X e 0.1-05m
LA @ 0.5-2.0m
& 2.0-3.5m

£ High

— Gealogical Linework (100k GSI)
Landslide Susceptibility

3 Moderately High

| 3188-A2-IWF SI Trial Pit Data
. & Yes, Iron Pan Present

Reviewed by:

x [Project ID:604162 Inchamore Wind Farm |
o Projection: 1TM
X|Drawn by: Sven K.

Version: 13/04/2023

A References/Sources:

Y Ervironmental Protection Agency (EPA)

%3 Geologlca! Services Ireland (GS1}

Bing Aetial / GeoHive / Open Street Map / Google Roads

;| GDEM Elevation Contours
ZA1 Phase 1 (250m Grid Peat Depth - Greensource
Hote: Data polits presented are georeferenced USINg open Soutce data andfor a
handhetd GPS. This drawing J map is considered a conceptuat model wath
reasonahle accurady for the purpeses of environmental assessment. This draving
}j should not be relied \zpon for detailed design puperses. .

LN Scale: O
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Inchamore Wind Farm
Inchamiore, Co. Cork / Co. Kerry

App 8.1 - App H (b) 3188-A2 (01) IWF SI
1- GepHazards - W NW

T T T

Legend

Pevelopment Layout.

WF
- e Red Line 23

— 230313 Site Layout

(O Turbine Locations

/\ Proposed Met Mast

& Watercourse Crossings

1<> Proposed Temporary Construction Compound
& Proposed On-Site Substation

A, House Locations

uGc
Jexs Inchamore Grid Connection Route

Delivery
| Turbine Delivery Route

Hydrology

7 25m SW Buffer

i3 50m SW Buffer

@3 15m Existing Significant Drain Buffer
e A18AZ. Existing Drainage

- WFD_RiverWaterbodiesActive

Topography

‘t— 10 m GDEM Contours

2 Bedrock Outcrop {GSI)

71 Bedrock Outcrop Observed

Geology

3188-A2-1IWF Peat Depth Probe Data
<y 0.0-0.1m
@ 0.1-0.5m
¢ 0.5-2.0m
2.0 - 3.5m

| Landsilde Susceptibility

13188-A2-IWF SI Trial Pit Data
4% Yes, Iron Pan Present

Project ID:604162 Inchamore Wind Farm
Projection:ITM
Drawn by: Sven K.
Reviewed by: Sven K.
Version: 13/04/2023

References/Sources:

Envirenmentat Protection Agency {EPA}

Geological Services Ireland {GSI)

Bing Aerial / GeoMive / Open Street Map / Google Roads
GDEM Elevation Contours

Phase 1 (250m Grid Peat Depth - Greensource

Piote: Data polnts presented ate gepreferenced Using open source data andfar a
handheld GBS, This drawing / map is considered 2 conteptual model with
reasenable acouracy for the purposes of environmentzl assessmenl This drawing
shoutd not be refind upon for detailed design puporses.
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Inchamore Wind Farm

] Inchamore, Co. Cork / Co. Kerry
<1App 8.1 - App H (c) 3188-A2 (01) IWF SI

¥ - GeoHazards - E SE b
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<Legend ; LA

“> Pevelopment Layout
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==~ Red Line 23

— 230313 Site Layout
O Turbine Locations

€ Watercourse Crossings
<> Proposed Borrow Pits

<> Proposed Temporary Construction Compound
€ Proposed On-Site Substation

€ BH location
A House Locations

@

UGC
“A== Inchamore Grid Connection Route

| Delivery
‘[~ Turbine Delivery Route
|=— Turhine Delivery Route

Hydrology

I._.a_uolw_cmqémnm&o&mm)ﬂ?m
{5 25m SW Buffer

i1 50m SW Buffer

EEl 15m Existing Significant Drain Buffer
— AL&A2 Existing Drainage

| Topography

— 10 m GDEM Contours

{12 Bedrock Outcrop (GSI)
103 Bedrock Outcrop Observed
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e
| Geology

| 3188-A2-IWF Peat Depth Probe Data
3 0.0-0.1m
€ 0.1-0.5m
@& 05-2.0m

Borrow Pit

Landslide Susceptibility

£ High

1 Moderately High
3188-A2-1WF SI Trial Pit Data
£ Yes, Iron Pan Present

Project ID:604162 Inchamore Wind Farm
Projection: ITM

Drawn by: Sven K.

Reviewed by: Syen K,

Version: 13/04/202

References/Sources:
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Accounting for Landslide History and Substrate Topology with a
/|view to adjusting calculated FoS

(FoS Adjustment = pgra, * Hyic)

Substrate 1OpOIGEy CHaracleristes [frop)

Substrate is parallel Lo surface topology.
ISubstrate varies from surface topofogy to a minor extent.
Substrate varies from surface topology to a significant extent.

FoS Adjustment Coefficient {u}

Ranking Risk re Potential for Adverse Consequences on Sensitive
Receptors

(RRse = Hpos * M)

Significant Feature (pg)

Non-critical infrastructure.
Sensitive receptors e.g. surface water feature
Cammunity, dwellings and buildings,

RRq; Coefficient ()

Acounting for distance to Sensitive Receptors
€- i (RR5 = Pagse * Mo}
Risk Ranking re Significant Feature {Hppsg)

T o P

RR; Coefficient (;1}

<& Mine
( L’ n rex 01/09/2021 3188-A1-011 {MASTER Soil - Peat Database) 11082021 Pageloil

Environmental
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APPENDIX 9.1:

INCHAMORE WIND FARM
SITE SPECIFIC FLOOD RISK ASSESSMENT
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1 INTRODUCTION

RSK lreland was commissioned to carry out a Flood Risk Assessment by Jennings
O’Donovan & Partners {(JOD, the Client} on behalf of Coillte and SSE (the Developer/s). The

assessment is in support of the planning application for the Inchamore Wind Farm (IWF, The

Project) in Co. Cork.

This flood risk assessment has been carried out in accordance with the Department of
Housing and Local Government (DEHLG) and the Office of Public Works {OPW) document
“The Planning Process and Flood Risk Management Guidelines for Planning Authorities”
published in November 2009. This Assessment identifies and sets out possible mitigation
measures against potential risks of flooding from various sources. Sources of possible
flooding include coastal, fluvial, pluvial (direct heavy rain), groundwater and
human/mechanical error. This report provides an assessment of the subject site for flood risk

purposes only,

RSK (Ireland) Ltd. (RSK), part of RSK Group, is a consultancy providing environmental
services in the hydrological, hydrogeological and other environmental disciplines. The
company and group provide consultancy to clients in both the public & private sectors. More
information can be found at www.rskgroup.com. The principal members of the RSK EIA team

involved in this assessment include the following persons;

. Sven Klinkenbergh — B.Sc. (Environmental Science), P.G.Dip. (Environmental
Protection) — Associate, Project Manager and EIA Lead Author with ¢. 10 years
industry experience in the preparation of hydrological and hydrogeclogical

reports.

. Project Scientist: Lissa Colleen McClung - B.Sc. (Hons.) Environmental Studies,

M.Sc. (Hons.) Environmental Science. Current Role: Graduate Project Scientist

. Project Scientist: Mairéad Duffy — B.Sc. (Environmental Science), M.Sc.

(Climate Change). Current Role: Graduate Project Scientist

RSK Ireland Ltd.

Jennings O’Clonovan

Site Flood Risk Assessment
Project No. 603679 R4 {03}
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SOURCES OF INFORMATION

2.1

2.1.1

212

21.3

214

Introduction

Desk Study

EPA

The Environmental Protection Agency (EPA) Maps Application was consulted to identify to
local hydrology around the vicinity of the site along with specific Water Framework Directive
(WFD) statuses and risks *

Flood Maps

Fiood Hazard Maps, produced by the Office of Public Works under the Lee, Cork Harbour
& Yougha! Bay Catchment Flood Risk Management Plan (CFRAM) were investigated to
determine present-day risks to flooding in relation to the Project. The Office of Public Works
(OPW)} mapping study for Ireland is available on their website?

Google Earth Pro

National Grid Reference and topography mapping of the study site setting was drawn from
Google Earth Pro (2022) TerraMetrics; version 7.3 (beta), Inchamore, Cahir Co. Cork,
Ireland. 51°95'29.30" N 9°26'19.61" W, Eye alt 4.65 km. Places layers. S10, NOAA, US
Navy, NGA, GEBCO.

GSI

Geological Survey Ireland Spatial Resources from the Department of the Environment,
Climate and Communications, were utilised to determine the Site’s hydrogeology, site-
specific aquifer and vulnerability, borehole/well information, soil and subsoils data as well
as Corine 2018 land use classification.?

1 EPA Unified GIS Application {2022)
7 OPW Flood Maps and Gatchment Flood Risk Assessment and Managemenl (CFRAM} Programme {2022}

* Geological Survey Ireland Spatial Resources {2022)
RSX ireland Lid.
Jennings O'Donovan
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215

osi

Records from the National mapping agency of Irefand, the Ordnance Survey, were studied,
on the websites interactive GeoHive Map Viewer (i.e., First Edition 6-inch map (1839-1842))
to determine the Site’s flood history.4

* Gavernment of Ireland and Qrdnance Survey Ireland {2022)

RSK Irefand Ltd. {
Jennings C'Donovan '
Site Flood Risk Assessment

Project No. 603679 R4 (03)
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3 SITE DESCRIPTION

3.1 Location

Site Name: inchamore Wind Farm
Site Address: Carrigalougha Hill, Sheehy Mountains, Inchi More, Co. Cork,
Site Grid Reference 1TM: 513376.5, 578930.1

The Site is located 5.9 km west of Ballyvourney, Co. Cork and shares the county boundary
between Cork and Kerry. It is 54 km west of Cork City, and 23 km north-east of Kenmare,
Co. Kerry. The Project is located within the townlands of Inchamore, Mileeny Derryreag and
Derreenaling. The Site is characterised by relatively complex (hilly) topography with
associated elevations ranging between 460 metres Above Ordnance Datum (m AOD)in the
north-western side of the Site to 350 m AOD towards the eastern side of the Site.

The Site extends to approximately 170 ha of which (c. 145.4 ha) largely consists of low
yielding, commercial forestry. The remaining land (24.6 ha) is third party property and the
principal land use in the general area consists of a mix of agricuitural sheep and cattle

grazing, farmland, agricultural structures and open mountain heath. .

The proposed Site is shown in Figure 3.1 Site Location Map with Hydrology.

RSK Ireland Lid.
Jennings O'Donovan

. Site-Flood Risk ASSESSMENE e st i

Project No. 603679 R4 (03)
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™

3.2 Site Hydrology

Surface water networks draining the site are mapped and presented in EIAR Chapter 9-
Figure 9.2 -Surface Water Network Wind Farm.

The Project is situated within the Lee, Cork Harbour and Youghai Bay catchment (ID: 19,
Area: 2182km?). Surface water runoff associated with the Site drains into the Sullane sub
catchment and/or Sullane_010 river sub basins. In terms of local drainage and non-mapped
surface water features the site characterised by extensive artificial drainage networks
including in association with agricultural and land reclamation / improvement works, forestry

drainage networks, and cut drains in peat and peat cutting acfivities.

All surface waters draining from the Site eventually combine in Carrigadrohid Reservoir,

from which waters eventually flow to Cork Harbour and into the Celtic Sea.

3.3  Site Soil & Subsoil Geology

Consultation with available soil maps (SIS, EPA, Teagasc) indicate the primary soil type
across the Site is that of ‘Blanket Peat’ while smaller areas of the Site are classified as
‘Peaty Gleys - Acid Poorly Drained Mineral Soils with Peaty Topsoil’; ‘Acid Brown Earths /
Brown Podzolics - Acid Deep Weli Drained Mineral’; and ‘Podzols (Peaty), Lithosols, Peats
with some outcropping rock — Acid Shallow, lithosolic or podzalic type soils potentially with
peaty topsoil'. Soils are presented in EIAR Chapter 8 - Figure 8.4 a — Soils (SIS). Several
racky outcrops have been mapped by the GSI, particularly at higher elevations - ;eL m
north-western corner of the Site boundary and along the northern and eastern /b‘{g@:y of
the Site. Furthermore, many minor rocky outcrops were also observed ac?oss the Site 23 &L\ﬁ -

S ?-“
L8
Consultation with available subsoil maps, shown in EIAR Chapter 8 S FigureeBs

during Site walkovers.

Subsoils, indicate that subsoil types across the Site and include mainly ‘Blanket Peat’ with
small-scale portions of Sandstone Till and areas of Bedrock at or near the surface.

Several rocky outcrops have been mapped by the GSI, particularly at higher elevations -
i.e., the north-western corner of the Site boundary and along the northern and eastern
boundary of the Site. Furthermore, many minor rocky outcrops were also observed across
the Site during Site walkovers. Thin peat and exposed rock were observed at existing cut

RSK lreland Lid.

Jennings O'Donovan

Site Flood Risk-Assessment-—-

Project No. 603679 R4 (03)
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3.4

3.5

3.6

and fill locations, in particuiar, along the existing Site tracks associated with agricultural and

forestry practices in the area.

Site Hydrogeology

The bedrock aquifer underlying the Project has beén assigned the GSI aquifer classification
of ‘Locally Important Aquifer (LI} that is: bedrock which is moderately productive only in
local zones. Aquifer association with the site is presented in EIAR Chapter 9 - Appendix

9.9 b -Bedrock Aquifer Overview.
There are no mapped karst features within 10 km of the Project.

Groundwater Vulnerability & Recharge

Presented in EIAR Chapter 9 - Figure 9.8 a - Aquifer Vulnerability Overview,
consultation with the GSI Groundwater Map Viewer indicates that the Wind Farm Site is
underlain by areas classified predominantly mapped as ‘Extreme (E) vulnerability rating
which tend to be at lower elevations, with some areas mapped as ‘Rock at or Near Surface
(X)" vulnerability rating particularly at higher elevations. Both the Turbine Delivery Route
and Grid Connection Route traverse land with groundwater vulnerability ratings ranging

from ‘Moderately Vulnerable’ to ‘Extreme Vulnerability’

The entirety of the Site and Grid Connection Route are underlain by a Locally Important
Aquifer (LI) which possess a maximum annual recharge capacity of 200 mm effective rain
fail.

The Site is characterised by low to very low recharge rates in overburden (soils/subsoils)

and very low recharge capacity in the underlying bedrock aquifer, which can be seen in

EIAR Chapter 9 - Figure 9.10 a - Groundwater Recharge Overview. This implies that,
particularly during seasonally wet or exireme meteorological conditions, the majority of
water (rain) introduced to the Site will drain off the site as surface water runoff, and the
rejected recharge water voiumes will likely discharge to surface waters relatively rapidly and
locally, i.e., a flashy regime’. As such, the surface water network associated with the Site

is characterised as having a rapid hydrological response to rainfall.

The Project

The Project, is comprised of five no. proposed turbines, one met mast and ‘associated

ancillary infrastructure (Turbine Foundations, Site Access Roads, Turbine Hardstands,

RSK fretand Ltd,

Jennings O'Donovan

Sile Flood Risk Assessment
Project No..603678 R4 (03)
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drainage infrastructure etc.). Each portion of the Site is connected via existing and proposed

Site Access Roads which includes for connection to a substation at the Site.

The Project will be connected to the national grid at Ballyvouskill Substation. The Grid
Connection Route is approximately 19.9km and comprised of wind farm / forest tracks,
public roads and ESB access track. The Grid Connection cable will be buried, with

intermiittent cable joint bays and other ancillary infrastructure where required.

RSK Ireland Lid.

Jennings O'Donovan

‘Site Flood Risk-Assessment
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4

FLOOD RISK ASSESSMENT

4.1

4.1.1

4.1.1.1

Introduction

Guidelines for FRAs

This Flood Risk Assessment Report follows the guidelines set out in the DEHLG/OPW
Guidelines on the Planning Process and Flood Risk Management published in November
2009. This assessment will address where surface water and groundwater within or around
the site boundary comes from (i.e., the source), how and where it flows (i.e., the pathways)
and the people and assets affected by it (i.e., the receptors). This stage aims to quantify the

risk posed to the development and to the surrounding environment by this development.
In ine with DEHLG Guidelines for Planning Authorities — Flood Risk Management (2009);
Fiood Risk Assessment Stage 1, or Preliminary Drainage Assessment

Stage 1 Flood risk identification — to identify whether there may be any flooding or surface
water management issues related to either the area of regional planning guidelines,
development plans and LAP’s or a proposed development site that may warrant further

investigation at the appropriate lower-level plan or planning application levels;
Flood Risk Assessment Stage 2

Stage 2 Initial flood risk assessment — to confirm sources of flooding that may affect a plan
area or proposed development site, to appraise the adequacy of existing information and
to scope the extent of the risk of flooding which may involve preparing indicative flood zone
maps. Where hydraulic models exist the potential impact of a development on flooding
elsewhere and of the scope of possible mitigation measures can be assessed. In addition,

the requirements of the detailed assessment should be scoped; and
Flood Risk Assessment Stage 3

Stage 3 Detailed flood risk assessment — to assess flood risk issues in sufficient detail and
to provide a quantitative appraisal of potential flood risk to a proposed or existing
development or land to be zoned, of its potential impact on flood risk elsewhere and of the

effectiveness of any proposed mitigation measures.

Sources of Flooding
The components to be considered in the identification and assessment of flood risk are:

» Tidal flooding from high sea levels

RSK Ireland Lid.

Jennings O'Donovan
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e Fluvial flooding from water colirses
s Pluvial flooding from rainfall / surface water
e Ground Water —flooding from springs / raised ground water

o Human/mechanical error —flooding due to human or mechanical error

41.2 Scoping & Assessing Flood Risk

The two components of flood risk, as outlined in the FRM Guidelines, are the likelihood

of flooding and the potential consequences arising from planned works; expressed as:
Flood Risk = Probability of flooding x Consequences of flooding

« Likelihood of flooding is normally defined as the percentage probability of a fiood
of a given magnitude or severity occurring or being exceeded in any given year.
For example, a 1% probability indicates the severity of a flood that is expected to
be exceeded on average once in 100 years, i.e., it has a 1in 100 (1%) chance of

occurring in any one year.

« Consequences of flooding depend on the hazards associated with the flooding
(e.g., depth of water, speed of flow, rate of onse, duration, wave- action effects,
water quality), and the vulnerability of people, property and the environment
potentially affected by a flood (e.g., the age profile of the population, the type of
development, presence and reliability of mitigation measures etc).

4.1.3 Assessing Likelihood of Flood Risk
in the FRM Guidelines, the likelihood of a flood occurringin an area is identified
and separated into Flood Zones Figure 4.1 - Indicative Flood Zone Map, which indicate

a high, moderate or low risk of flooding from fluvial or tidal sources, defined as follows:

o Flood Zone A - Where the probability of flooding is highest (g rm W
EP

Annual Exceedance Probability (AEP) or 1 in 100 for river flood;r’(g and 0.5% A

or 1 in 200 for coastal flooding) and where a wide range Of T%C?ﬂ?ﬁ M ﬁ li ﬁ

be located and therefore vulnerable,

\ .
o Flood Zone B - Where the probability of flooding is moderate (betweeh:fi1 Yo EE

or 1 in 1000 and 1% AEP or 1 in 100 for river flooding and between 0.1% AEP or
1in 1000 year and 0.5% AEP or 1 in 200 for coastal flooding); and

» Flood Zone C - Where the probability of flooding is low (less than 0.1% AEP or 1
in 1000 for both river and coastal flooding).

RSK ireland Ltd.

Jennings O'Donovan
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Ficod Zone A
Fiood Zone B

Ftood Zone: C

Figure 4.1: Indicative flood zone map (OPW, 2009)

As outlined in the FRM Guidelines, future developments must avoid where possible areas at
risk of flooding, as such, essential infrastructure including electricity substations should be
located within Flood Zone C. Presented in Figure 4.2, from the OPW (2009), a Justification
Test is a guiding document that aims to determine the appropriateness of a particular
development in areas that may be at risk of flooding. A Justification Test is required to assess

such proposals in the light of proper planning and sustainable development objectives.

‘development

Figure 4.2: Matrix of vulnerability versus flood zone to illustrate appropriate

development and that required to meet the Justification Test (OPW, 2009)

RSK Ireland Lid.

Jennings O'Danovan
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4.2 Stage 1 — Flood Risk Identification

The flood risk identification stage was carried out in order to establish whether a flood risk

exists within the boundaries of the Project or the surrounding vicinity.

4.2.1 Existing Flood Records

Inspection of Base Maps from Ordinance Survey of Ireland records, i.e. First Edition 6-inch
map (1839-1842) indicate that Wind Farm Site itself, the Turbine Delivery Route {TDR) and
the Grid Connection Route (GCR) are not susceptible to flooding. The National Flood
Hazard Mapping database operated by the OPW also confirms there are no areas
represented as being low, medium or high probability risk to flood areas within Site
boundaries. Furthermore, there have been no recorded flood events on the OPW Database
in the immediate vicinity of the Project.

Approximately 1.5 km downgradient {south) of the Site boundary, the OPW (2009) has
mapped the Sullane_010 under the ‘National Indicative Fiuvial Mapping — Present Day’ as
a Low and Medium Probability Scenario, i.e., a 0.1% AEP and 1% AEP, respectively, as
depicted in Figure 4.3 below.

It shouid be noted, according to the OPW, the ‘Present Day Scenario’ is also referred to as
the Current Scenario and has been generated using methodologies based on historic flood
data, without taking account of potential changes due to climate change. The ‘High-End
Future Scenario’ extents - which have also been mapped approximately 1.5 km
downgradient of the Site - were generated taking in the potential effects of climate change
using an increase in rainfall of 30%.

e 5 DEVELOPMENT SECTS
= 2y

RSK lreland Lid.
Jennings O'Donovan
-Site Floed Risk Assessment .
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4.2.2 Tidal Flooding
Tidal flooding is caused by elevated sea levels or overtopping by wave action. No coastal
fiood zones are identified at the site or surrounding area. Bantry Bay is located 30 km
southwest of the Site. Due to both the inland nature and significant elevation of the Project,

the residual risk from tidal flooding is considered low.

4.2.3 Fluvial Flooding

Fluvial flooding is caused by rivers, watercourses or ditches overflowing. Historic flood maps
dating (1839-1842), were reviewed for the Project area and did not indicate a history of
flooding at the site from small streams or tributaries found within or near Site boundaries.
Furthermore, recent, comprehensive flood-maps, produced by the OPW (2018) under the
Lee, Cork Harbour & Youghal Bay Catchment Flood Risk Management Plan (CFRAM)
programme do not indicate any flood extents within the proposed Site boundaries, nor its
immediate surrounding vicinity. All areas outside the 0.1% AEP fiood extent (the Project),
are classified as residing in Flood Zone C. Therefore, CFRAM flood-maps confirm that the

Project Site resides in Flood Zone C and is a suitable development for this area.

4.2.4 Pluvial Flooding
Pluvial flooding is usually caused by intense rainfall that may only last a few hours, often
referred to as flooding from surface water. Surface water flooding can also occur as a result
of overland flow or ponding during periods of extreme prolonged rainfall. During pluvial
flooding events, water follows natural valley lines, creating flow paths along roads, through
and around developments and ponding in low spots, which often coincide with fluvial
floodplains in low lying areas. it is generally noted, areas at risk from fluvial flooding will
almost certainly be at risk from pluvial flooding. Pluvial flood maps produced as pa m

OPW's CFRAM do not indicate pluvial flood zones at the Site, or surroqgﬁ-iﬁz area.

Therefore, the residual risk from pluvial flooding is considered low. 2“?,3 l’\ -
W *

4.2.5 Groundwater Flooding (B

Groundwater flooding can occur on some sites in connection with high water tabl%%i%’co
increased recharge following long periods of wet weather. Groundwater flooding typically
occurs in areas undertain by limestone and where underlying geology is highly permeable

with high capacity to receive and store rainfall. The groundwater underneath the site is

RSK Ireland Ltd.

Jennings O'Donovan

Site Flood Risk Assessment
Project No, 603679 R4.(03) .
Page 17 of 32




4.2.6

4.2.7

4.2.8

;
¢ ;
located within both a Locally Important Aquifer- Bedrock which is Moderately Productive

only in Local Zones.

Groundwater observations during Sl rotary core drilling indicate that the underlying bedrock
is weathered to a minor degree only, with minor volumes of groundwater perched on top of
bedrock in the subsoil underlying the site, and no significant water strike encountered
(maximum drill depth was approximately 10.5m). Groundwater flow directions are presumed
to faliow the topography of the area. Groundwater flow paths are considered to be short
due to the underlying bedrock aquifer being poorly productive. From reviewing available
water level records, and taking into account the elevation of the site, there is no evidence

of groundwater flooding within the Project Site.

Project

The Project comprising of new access tracks, hardstands and associated ancillary
infrastructure will include land take (Agriculture / Forestry) and the replacement of vegetated
lands and soils with relatively impermeable surfaces. This presents the potential for a net
decrease in recharge potentiai (rain percolating through soils to groundwater) and increase
in the hydrological response to rainfall {quantity and rate of surface water runoff) at the site,

which will potentially adversely impact on flood risk areas within or downstream of the site.

Human and/or Mechanical Error

Construction of drainage channels and enhancement of existing drainage associated with
the Project has the potential to impact the hydrological regime at the Site. In particular
human error related to poor design, or if poorly managed during construction phase of a
development, the installation of drainage channels and associated infrastructure such as
culverts or attenuation features can lead to excessive wetting and/or drying in areas of the
site which does not conform to baseline conditions i.e., localised flooding or excessive

draining.

FRA Stage 1 Conclusions

This Flood Risk Assessment was compited and based on data presented in public records,
in accordance with the guidelines set out in the DEHLG/OPW Guidelines on the Planning
Process and Flood Risk Management published in November 2009. From reviewing the
available records there was no evidence of historic flooding at the Site. Furthermore,

comprehensive flood maps produced by the OPW under the Lee, Cork Harbour & Youghal
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T,

Bay Catchment Flood Risk Management Plan (CFRAM) confirm that the F';l'OjeC'[ resides in
a Flood Zone C.

The nature of the development is industrial as opposed to residential or leisure, and as
such, this type of development is categorized as a ‘Less Vulnerable Development,
according to FRM Guidelines. Therefore, the Project is considered an ‘appropriate’
development for Flood Zone C.

In keeping with the Stage 1 Flood Risk Assessment, the review of available information has
identified no flood hazards for the Project.

The Project has the potential to lead to a net decrease in recharge potential and net
increase in the hydrological response to rainfall at the site, potentially leading to adverse
impacts on flood risk areas downstream of the site. The extent of the risk of flooding and

potential impact of a development on flooding elsewhere (downstream) requires FRA Stage
2.
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4.3 Stage 2 - Initial Flood Risk Assessment

4.3.1 Assessing Potential Impacts of Development — Sites Downgradient
While the Catchment Flood Risk Management Plan (CFRAM) programme did not indicate
any fiood extents within the proposed Site boundaries, nor its immediate surrounding
vicinity, however downgradient of the site, there are probable flood areas. The closest

mapped probable flood areas are associated with;

o The Sullane (030) river approximately ten kilometres to the southeast of the site near

Ballymarkeery town.

To highlight, there has been only 1 no. recorded localised flood events between the Site
and the CFRAM mapped probable flood areas. This event ‘Floading at Coolea, Milleeny
and Derreenaling' took place on 11/09/2015, however no further information about the event

was available.

In regard to the Grid Connection Route, there are no recorded historic flood events along
the proposed Grid Connection Route. However, there is a portion of the route near the
proposed HDD crossing of Stream 3 (ITM: 517767, 583303), that crosses both a National
Indicative Fluvial Mapping (NIFM) Medium (1% AEP)} and Low (0.1% AEP) probability

scenario. Both these risks are mapped for the current and future scenarios.

In regard to the Turbine Delivery Route, there have been several ‘Single’ and ‘Reoccurring’
Flood Events along the Sullane, in particular near the townlands of Baile Bhuirne, Macroom
and closer to Cork Harbour along the River Lee. it is proposed that the TDR will utilise the
Macroom to Ballyvourney Dual Carriageway. Along this route, NIFM flood risks have been

identified at the following crossing locations:
. ITM: 519851, 578443
. ITM: 527448, 573948
. ITM: 535259 572778

Furthermore, where the Sullane meets the River Lee, south of Macroom CFRAM River
Flood Extents have been mapped for the surrounding areas of 0.1%, 1% and 10% AEP,
where the Turbine Delivery Route follows the N22.
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4.3.2 Assessing Potential Effects of Development — Increased Hydraulic Loading

4.3.2.1 Rainfall and Evapotranspiration

Rainfall data for the region associated with the Project site has been assessed in terms of

the following parameters;

s Historical average and max monthly rainfall and effective rainfall. Effective rainfall is
calculated as being rainfall minus evapotranspiration equals effective rainfall, or the
amount of rainfall which will contribute to surface water runoff discharge volumes and/or
groundwater recharge.

s Potential significant storm events including events with a 1 in 100-year return period
over 1 hour duration, 25-day duration (inferred using availabie data).

« Daily 2020 rain (specifically in relation to meteorological conditions at the time of site
surveys).

Data from the meteorological stations listed in Table 4.1, are used in this assessment®,
Using data presented in Table 4.3, storm event of 25 days duration with a 1 in 100-year
return period is inferred to be 498.3mm. For the purpose of this environmental impact
assessment, predicted extreme or worst-case values are used, as presented in Table 4.2:
EIA Specific Assessment Data. Rain fall amounts in the three days preceding baseline
sampling events are presented in EIAR Chapter 8 - Table 9.11: Rainfall Prior to
Baseline Sampling Events.

Table 4.1: EIA Specific Assessment Data (Met Eireann, 2021)

5 Met Eireann, Historical Data, Available at; www.met.ie, Accessed March 2021
RSK lreland Ltd.
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Table 4.2: Meteorological Stations {(Met Eireann, 2021)

Monthly)
Rainfall (2020/21
Monthly/Daily)- "

- {M.BALLINGEARY 1948-2020 N 4
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4.3.2.2 Preliminary Water Balance Assessment

For the purposes of assessing changes in runoff at the site as a function of the

Project, the following data compiled from GIS mapping software and Table 2.5 of
Chapter 2 is considered (FRA Section 3 — Site Description and EIAR Chapter 9 —

Section 8.3 Baseline Description);

Turbine Foundations = 5 No. x 3,064 m? = 15,320 m?

Turbine Hardstands = 23,700 m?

Upgraded Access Roads = 15,998 m?

New Access Roads = 41,400m?

Meteorological Mast Foundations = 100m?

Temporary Construction Compound = 3,640 m?

Substation = 1,314 m?

Borrow Pit = 38,674 m?

1 in 100-year rainfall event = ¢. 32.5mm of rainfall in 1 hour.

Recharge capacity = 20% of Effective Rainfall (Note: This is considered a
conservative value i.e., higher potential recharge coefficient in the range
associated with the site. In areas of peat the recharge will be considerably less,
and considering the capped recharge of the underlying bedrock aquifer the rate
of recharge will likely be considerably less across the site, particularly during wet
! winter months associated with elevated flood risk generally).

There are a number of River Flow Estimate (Hydrotools) on the EPA database
which detail river discharge rates (Q) including discharge percentile data
available for surface water features associated with the site. Consultation with
the EPA Hydronet map viewer indicates that the estimated River Discharge (Q)
of the Sullare_010, (Segment Code: 19_618), situated directly downstream of
the Project c. 2.0 kilometres, has been observed to reach up to c. 0.42m?¥second
{January). Further downstream c. 5.2 kilometres, just before the Br nr Coolea
Hydrometric station (operational) the river flow has been observed to reach c.

2.06m?*second (December).

This assessment is considered a simple preliminary water balance assessment for

the purposes of qualifying and adding context to potential impacts of the Project in

terms of hydrological response to rainfall and flooding. It considers and uses site

specific data as well as associated downstream atiribute data. (Note: This is not

considered advanced modelling for flood risk assessment (FRA Stage 3)).
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2

Table 4.4 summarises a preliminary water balance analysis and potential net
increase in runoff for the Site during a 1-in-100-year storm event relative to baseline
conditions. Approximate area for the Development (1,701,733 m?), is calcuiated for
the entire rediine boundary landholding for the site.
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4.3.3

Water balance cglculations allow for the addition of area for hardsténg| féﬁﬁ%“g%b’ﬁe\h
required (land take) during the construction and operational phases o the
Development. This equates to approximately 140,146 m%. A 1 in 100-year storm
event scenario results in a net increase of surface water runoff associated with the
Development, calculated to be c. 0.253m%sec, or 2.06% relative to the Site area
(redline boundary). This net increase relative to the scale of the Site or the scale of
the associated catchment is considered an imperceptible or negligible impact of the
Development. With suitable mitigation measures, Section 4.3.3 below and Section
9.6.1.2 of Chapter 9, the pressure to the surface water bodies and sites

downgradient can be reduced to a neutral to beneficial impact.

Mitigation Measures Associated with the Development

Flood Relief Schemes, outlined by the OPW, are in place for Ballymarkeery town

(flood area identified above), which include Measures Applicable in Al Areas, detailed

as:

e Sustainable Urban Drainage Systems (SUDS). Objective: Planning authorities
will seek to reduce the extent of hard surfacing and paving and require the use
of sustainable drainage techniques to reduce the potential impact of
development on flood risk downstream.

e Land Use Management and Natural Flood Risk Management. Objective: during
the project-level assessments of physical works and more broadly at a
catchment-level to identify any measures, such as natural water retention
measures (such as restoration of wetlands and woodlands), that can have
benefits for Water Framework Directive, flood risk management and biodiversity

objectives.

Under the 2013-2015 Work Programme of the Common Implementation Strategy
(CIS) for the Water Framework Directive (WFD), and in response to the 2012
Blueprint to Safeguard Europe's Water Resources proposals, the Working Group
Programme of Measures has developed guidance for supporting the implementation

of Natural Water Retention Measures (NWRM) in Europe (European Commission,
2015).

The OPW and EPA Catchments Unit in conjunction with Local Authorities are actively

adopting and promoting NWRM as part of a broader suite of mitigation measures that
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could contribute to the achievement of environmental objectives (WFD) set out in the
second River Basin Management Plan (RBMP) (EPA Catchment Unit, 2020).

Flood Relief Scheme and flood risk management Objectives such as Land Use
Management and Natural Flood Risk Management are relevant to the Project ,
whereby; the assessment and design of the Project will qualify and mitigate any
potential adverse impact in terms of hydrological response to rainfall and flood risk
within or downstream of the site. The objective of mitigation in this respect will be to
achieve, at a minimum, a neutral impact, and to identify and promote beneficial
impacts (net decrease in hydrological response to rainfall) at the site, particularly in
terms of Natural Water Retention Measures (NWRM) as part.of baseline conditions,

namely; restoration of peatlands, wetlands and woodlands.

To mitigate any net change in hydraulic loading to surface waters during the
construction and operational phase of the Project, the following examples will be

utilised where appropriate;

¢ Check dams, dams, other flow restricting infrastructure

s Collector drains

s Permanent stilling ponds

o Attenuation lagoons

« Buffered ouffalls to vegetated areas

¢ Rewetting peatlands

» Controlling dewatering flow/pump rates;

* Restricting pumped water discharge directly to drainage or surface water
networks.

» Offline storage ponds, overland sediment traps,

o Floodplain and riparian woodland

» Riverbank restoration

e River morphology and floodplain restoration — removat of embankments, re-
meandered river reach

e In stream structure — large woody debris

o Catchment woodlands

* land and soil management practices — cover crops, cross contour

hedgerows.
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The Project has the potential to result in increased vog
operational phase relative to baseline conditions. Howeve
environmental engineering controls and mitigation measures, previously outlined,

these potential impacts will be reduced.

The combined attenuation capacity of the proposed drainage infrastructure will be
designed to attenuate net increase in water runoff, including during extreme storm
events relative to greenfield or baseline runoff rates with an additional 20% taking
into account of climate change. These mitigation measures required during the
construction and operational phases will buffer the discharge rate and reduce the
hydrological response to rainfall at the site, maintain (or improve) the hydrological
regime at the site, in turn reducing loading on the receiving surface water drainage
network. This will mitigate against the potential for rapid runoff and rapid hydrological
responses to rainfall, lessening the likelihood to flooding of the drainage network or
downstream of the Project.

Mitigation measures will be considered and designed in line with engineering and
construction best practices and methodologies, including the following guidance
documents (non-exhaustive);

e Scottish Environment Protection Agency (SEPA) (2009) Flood Risk
Management (Scotland) Act 2009 — Surface Water management Pianning
Guidance

e Scottish Environment Protection Agency (SEPA) (2015) Natural Flood
Management Handbook

o CIRIA (2006) Control of Water Poilution from Linear Construction Projects —
Technical Guidance.

« CIRIA (2015) The SuDS Manual (C753)

With regard to the risk of flooding along the Grid Connection Route, the cables and
cable ducting will be designed and installed to prevent ingress of water during their
design life. Furthermore, proposed cable joint bay locations will be located as far as
practicable outside of the estimated (AEP) floodplains.

The foliowing observations and recommendations are made with a view to ensuring
mitigation measures are designed and deployed effectively;
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The magnitude of potential net increase in runoff as a function for the Project
at the Site is considered adverse but imperceptible, that is; quantifiable but
without significant impact relative to the appropriate scale (flood risk areas
downstream of the site and associated with a much larger catchment
compared to the site boundary). However, in terms cumulative runoff and
flood risk, and as detailed in general mitigation measures as part of CFRAM
areas, detailed engineered design of the Project and with a view to applying
mitigation measures adequately and appropriately will be required, that is;
drainage, attenuation and associated infrastructure is designed and specified
by a competent water infrastructure engineer, which will include modelling of
runoff in site drainage, to ensure that all aspects ate sufficiently specified.
Drainage modelling, including assessment of inundation rates, lag times and
discharge rates, will be particularly useful in sensitive peatland areas, or
where particularly sensitive environmental attributes exist downstream, for
example, ecological attributes where surface water runoff and surface water
quality are linked (EIAR Chapter 9).

Detailed design and specification of drainage, attenuation and associated
infrastructure have been inciuded in a detailed Surface Water Management
Plan (SWMP, Management Plan 3 in the CEMP, Appendix 2.1) prior to the
commencement of the construction phase which will include detailed
development drainage layout and details regarding construction,
maintenance, monitoring and emergency response. It is recommended that
this is done in conjunction with reievant stakeholders including relevant
authorities and other stakeholders such as landholders etc. in line with River

Basin Management practices i.e., engagement at [ocal level.

4.4 FRA Stage 2 — Conclusions

A 1in 100-year storm event scenario results in a net increase of surface water runoff

associated with the Project, calculated to be c. 0.121m?%second, or 1.01% relative to

the Site area (redline boundary). This net increase relative to the scale of the Site or

the scale of the associated catchment is considered an adverse but imperceptible to

slight impact of the Project.
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The Project will use the latest best practice guidance to ensure that flood risk within
or downstream of the Site is not increased-as a function of the Project, i.e., a neutral

impact at a minimum.

Considering the Project does not acutely or significantly impact on a probable flood

risk area directly, FRA Stage 3 including advanced flood modelling is not required.

A Surface Water Management Plan (SWMP) (Appendix 2.1; Management Pian 3)
has been prepared and will be updated prior to the construction phase commencing,
with a view to ensuring that the surface water runoff at the Site is managed effectively
and does not exacerbate flood risk on site or to the flood risk areas downstream of
the site. 1t is recommended that this is done in consuitation with relevant
stakeholders.

As the associated drainage - some of which is permeant for the lifetime of the Project,
will be attenuated for greenfield run-off, the Project will not increase the risk of
flooding elsewhere in the catchment. Based on this information, the Project complies

with the appropriate policy guidelines for the area and is at no risk of flooding.
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APPENDIX 9.2:

INCHAMORE WIND FARM

SITE PHOTOGRAPHS
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Inchamore WF, Co. Cork

Photographs
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Evidence of peat cutting observed during site surveys 16/06/2020.
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Peat and {ilf exposed at new access frack and drainage
associated with ongoing forestry aclivities observed during site
surveys 16/06/2020.

Fite Ref. 3185-008; 603675 App 9 2 (‘”




Peat and tili exposed at new access track and drainage
assoclated with ongoing forestry aclivities observed during site
sSurveys.

{ File Ref, 3188-008; 603678 App 9 7




Peat and till exposed at new access track and drainage
associated with engoing forestry activities observed during site
survey,

File fef. 2188-008; 603679 dpp 8.7 (‘ '



APPENDIX 9.3:

HYDROCHEMISTRY DATABASE







LINITS re EIA
[Ref. NRA)
[indicative Limite Re.:
Bathing, Drinking
Sutface Water reg’s.
Sampke 0 awt I8W2 83 BW4
Siie A2-ined AZdnch ] A2 Inchamore A2 fnchamore
Project COC Refererco - SW R1 12082020 3165-028-COC1 3185-028-C0C1 3188-028-COC4 3188-028-C0G3
|Praject COC Raferenca - SV R2 26M812020 318A-028-LOC2 3188-028-CQC2 3188-028-C0CT 3188-028-50C2
{Profect COC Rafersnce - 8W R3 22RO [3188-028-COC4 3188-028-C004 3168-028-C0OC4 3188-028-0004
Prolect COC Reotsrence - SV Ré 1816352021 Dry i/ Low Flow {3188-028-COC3 3188-028-COC3 [3188-028-COCD 3168-928-COC3
Sample Type £ Modum JSuitace Water [5urface Waler [Surtace Wator !Sunace Wotsr
IGﬂd Refarence lor Sampling Locatlen Insh Grd 5330212, 5785690 |513813.1, 5776098 |51333&.D, 5715718 |51205?‘7, 5713998
IEield Data= Discharg :
|Surtace Water Feature Type [IER Dreinf Drain iich
Destripticn of sampls locotion Typo Alongsuds lealure| Fond brdge Road brdge Hoad bridge
Width of Water Body m <19 1 §| 2 3
Depth (d) TE m <02 <0.25] <025 <05
Tolal Rain 3 Days Prior {Tabie #,11) 12H08/2020 /7 ZHOWs [X]
J_o_l_g_l Raln 3 Days Prior {Table 8.11) 250B/2028 mm/fi 2houts 59.7
Total Rain 3 Bays Prior (Tabie 9.11) 24/0212021 /7 2hours A28
[Totef Rain 2 Days Prlor {Takie 9.11} 16032021 mmJ7Zhours B1
Estimatad Discharge Rate (Q) 12108/2620 Usor 110 2| &o 5] Blad 0
£: Dischargs Hate (Q) 260812020 Usac 5o 8] B ko 10| 205 25 50 1o B1)
Esiimated Discharge Rate (Q) 2410272021 [ Sto ] 10115 201025 50 to 66}
Erlimated Dlscharge Rate (Q) 16103/2021 fsos [ m%
120812020 ot EXE | 225 (] 16
AHcalinily, Bicarbonate as CaCG3 2610872820 mgh 45 7.5 9 18_61
Alkallmity, Blcarbenate as CaCO3 240212021 mpn 2.5 4 2 3.5
Allatinity, Blearbonate ag CaCQd 16632021 mgh 5.5] 1.5 5.5 10.3
[Alicansilty, Total as Cac03 1210412020 g 53] 25 7_?11 1&{
Alkalinily, Tota as £aC03 261082026 o 4 5| 1.5 [ 186
tinity, Tolal a3 CaCO3 24102201 migh 25 4 q 3.5
Alkalinkty, Tola) as CaCOd 180312021 mgh i 85 1.5 5.8 10.3
[Ammonlacal Nitrogen as N {icw lavel 127082620 mgf .02 00245 00i21} 0 0242] Q. Dd
Ammanlscal Nitrogen as N {fow level 2810812020 mg/l 0.0164, 00177 00321 0.018]
Ammeniacs! Nitrogen as N {low feve)) 2410272021 mght 0.037] 0.036 0024 0032
Aramoniacal Mitrogen as N (low level 16/03r2021 mgA 0.04 0043 0028, 0042
Apparent Cotour —ﬁﬂumoza mgl PUGe 300 31.2 57| 45 8]
Apparant Colour 261082020 mgl PYCo 5G| 827 185 70.)
tApparent Colour 2419212021 mgh FUCo 37.4 75.2] 52 B81.3]
Appatent Colour 16032021 Mg PUCD 204 359§ 708 2@{
[Eonductivity € 20 480.C D0B/7030 mSfem 00578 XER i FYET 00525
Conductivity @ 20 deg.C 261062020 mSicm 0.0427 00304 0,663 0.05268
Conductivity @ 20 deg.C 2810212021 mSicm 0.025 0.0377 00284 0.0282]
Corductivity @ 20 deg.C 16/03720H 5o 60539 0.0706] 09508 0.0634
iﬁﬁm as NO3 121082020 mall [ 539) <03 <04 <03
{Hitrale as NO3 2610872048 gk 0374 <0.3 <03 0 456}
Mitrate as NOJ 2410212029 i <02 0.384] 0.2 <0 3]
Nitrate as HOJ 160972021 mg <03 <0 EI_J» <03 <03
|Witrite # o2 12/08/2020 mgn B[ <0 05| <0,05) <( 05 <0 0%
Intrte aa NO2 28812520 mgd 005 <0.05} <{ ) <0 05 <003
Mitrite as HO2 24i0212024 mof 0.05 0.273] <0 0 ' LE) <0 05
Nitrite as HO2Z 18032029 mgi 0.5 <Dﬁ <0,05] <) 05 <0.0%
12108/202¢ pH Units >6 & <4 .88 7 48| 7.3 713
28/0B/202% pH Unils »§ & <f] 5.73 .59 835 £.96
241021202 pH Unds >G4 <0 4.85 874 847 703
16/03/202 pH Units 8 & <0 Bk 807 7.38 F.Ei
127062620 oA <002 <007 002 <002
2611872020 mgd <002 <0 02 <0 02) <0.07
2210212028 g <0.02 <002 <302 <0 02
1810372011 g <0.02 <1 02 <0 (2] <0.07]
Phosphorus (1ot.unﬁr 1210872020 pgh <20| <20 244 <20
|[Phoaphorus (tot.uenfilty 26106/2020 gk <20y <20 23.1 <20
Phospharus (totunfilt) 240212021 tigh <20 =20, <20 <20
lﬂosphmua {lotunfiit) 18/03/2021 T <20 <20 <3 <20]
[Buspended solids, Total 120812020 moil <2
|8uspended sollds, Totsl 261081202 mgit €2
{Suspended solids, Tots: 2410272021 g <3|
Suepandsd solids, Tolal 181037202 ] <2
True Celour i1zmmoza mal PYCo 4.7
Trus Cotour {zs108/2020  |mg# PlCo 847
True Golour 241022021 mgs PUCo 31.4
True Colour 16/03:2021 mg PLCo 138
Turhldity 1200B/2020 iy .54
[Turkidity 26/08/2020 nlu 128
[Turbidity 248212021 ntu 0.561
Turkldity 1610312021 i 0.8015
" Wmeiax Erviioementel (g - §30472021 3150 A182.01 4 (Finod et Variable DelaNMASTER) Pageiol i







APPENDIX 9.4:

SW LABORATORY CERTS







Unit 7-8 Hawarden Business Park

Manor Road (off Manor Lane)

Hawarden

Deeside

CHS5 3US

Tel: (01244) 528700

Fax: ((1244) 528701

email; hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk

Minerex Environmental
“Taney hall

Eglinton Terrace
Dundrum

Dublin

Dublin 14

Attention: Sven Klinkenbergh

CERTIFICATE OF ANALYSIS

Date of repott Generation: 20 August 2020
Customer: Minerex Environmental
Sample Delivery Group (SDG): 200814-71

Your Reference: 3188-A2-COCH
Location: Inchamare, Co. Cork
Report No: 564014

We received 4 samples on Friday August 14, 2020 and 4 of these samples were scheduled for analysis which was completed on
Thursday August 20, 2020. Accredited laboratory tests are defined within the report, bul opinions, interpretafions and on-site dala
expressed herein are outside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in.its entirety and not simply with the data sections alone.

Chemical testing {unless subcontracted) performed at ALS Life Sciences Lid Hawarden {Method codes TM} or ALS Life Sciences Lid
Aberdeen (Method codes S).

All sample data is provided by the customer. The reported results relate to the sample supplied, and on the basis that this data is
correct,

Incorrect sampling dates andfor sample information will affect the validity of results.
The customer is not permitted to reproduce this report except in full without the approval of the laboratory.

Approved By:

s

Sonia McWhan

Qperations Manager

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deesice, CHS 3US  Registered in
England and Wales No, 4057281, Version: 2.4 Version Issued; 20/08/2020
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Validated

CERTIFICATE OF ANALYSIS

SDG: 200814-71 Client Reference:  3188-A2-COC1 Report Number: 564014
Location: Inchamore, Co. Cork Order Number: Superseded Report:
Received Sample Overview ‘

ample:No(s ] } L
22656606 3188-5Wi1 0.00-0.00 12/08/2020
22656623 3188-8W2 0.00-0.00 12/08/2020
22656638 3188-5W3 0.00- 0.00 12/08/2020
22656649 3188-5W4 0.00-0.00 12/08/2020
Maximum Sample/Coolbox Temperature (°C) : 17.4
IS05667-3 Water quality - Sampling - Past3 - ALS have data which show tha! a cool box with 4 frozen icepacks is capable of
During Transporiation samples shall be stored in a cocling device capable of maintaining maintaining pre-chilted samples at a temperature of {5£3)°C for a period of up lo 24hs

a temperature of (513}°C
Only received samples which have had analysis scheduled will be shown on the following pages.

15:32:57 20/08/2020
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| validated |

CERTIFICATE OF ANALYSIS

SDG: 200814-71 Client Referance:  3188-A2-COC1 Report Number: 564014
Location: Inchamore, Co. Cork Ordar Numbaer: Superseded Report:

ults Legend

Test Lab Sample No(s)

9995922
i pboacoE . -

[Z¢1 No Detarmination
L
m Posslble

Customer
Sample Reference

s eniE
MS-eaiE

ISR

Sample Types -

§ - Soil/Snid

UNS - Unspecified Solid
GW - Ground Waler

SW - Surface Water

LE - Land Leachate
PL - Prepared Leachale
PR - Process Water

SA - Saline Water

TE - Trade Effluent Depth {m}
TS ~ Trealed Sewage

US - Untrealed Sewage

RE - Recreational Water

DW - Drinking Water Nen-regulalory
UNL - Unspecified Liquid

(a1} S

AGS Reference

Container

{gozavl:i

asegwoos 1 o o b e '

- AgozIvE Clas
L oNjseld TWoqs: -

- {ghzaTy) HOBN

“lpbzavl FOSTH.:

“larzav) woen:
pasaliiun EONH .

vpza v FOSTH
- pasoinjin EONH

e

MS
MS
MS
MS
MS
Mg
MS
MG
MS
MS

Sample Type

MS

MS
MS
MS
MS

m}paq

Cokur Test AR T ) NDPs:0"
. Tosts:4 -

Conductiviy {a? 20 423.C) I . - | noes:D.
SRS ; : 1 Testsid

Tiie by Kone (W) ' Al . HDPED
: : Tests: 4

O Cfne 'NDPs: 6
Tosts: 4

Phosphats by Kone (W] A HDRe: 0
: . Tosts: 4

Suspondad Solids - L NDP: 0
E Tosts: 4

Total Métais by [GP-MS Al NOP5: 0
: . Tests: 4

Tarbidity In watars Al NOPs: 0
Tasta: 4

15;32:57 20/08/2020
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CERTIFICATE OF ANALYSIS

Validated

SDG: 200814-71 Client Reference:  3188-A2-COCH1 Report Number: 564014
Location: inchamere, Co. Cork Order Number: Superseded Report:
fﬂ'
Customer Smgls Rel, 3185511 Hes-EWR- 3133 5v il ’
[ Ty ——— : i S
" Aqueous Fantitnd samplia N : .
dAndi Disolesd ! Bured nimpe. Depth fm} 000:000 009- 000 0.00-000 400- 000
- 44 recovany of Bve surroprte ciandard ko chick e Sample Time IZlIiI]_ . o 0600 [riiu]
#Pchancy of e mettiof. Tha syscts ofindividual Date Received 140602000 REortrr] A0 140802020
:::::'" bip Rampian eenal carraced S the DG Ref A0B14-71 2081471 20041474 Avasars
®  Trggerbrisch contmed Lab Sample Wo.fs) P 2B 2656636 2636643
13488 Sample devistion {1ss sppandix) AGS Raferenca .
Component LODIUnts | Methed . .
Suspendad salids, Tota! <2 mgit 22 <2 <2 <2 <2
# # # #
Akalinity, Tatal as CaCO3 <2 mgh M43 94 225 18 15
# # # #
Alkatinity, Bicarbonale as <2mg/ THMO43 a1 225 18 16
Cat03
Ammoniacal Nitrogen as N {low <0.01 mgd THO3 00245 00421 00243 0.028
fevel) # # 1# #
Gonductivity @ 20 deg.C <0.02 ™20 00578 0.057 0.0757 0.0625
mSkem i # # #
Phosphorus {tol.unfilt) <20 pgi TM152 <20 <20 244 <20
# # # #
Hilrite as NOZ <0.05 mgh TM184 <0.05 <005 <0.05 <005
# # # # .
Phosphate {Crtho as Py <0.02 mg# TH184 <002 <0.02 <0.02 <0.02 f
# # # #
Nitrale as NO3 <0.3 mgft T™184 0.539 <0.3 <43 <03
Turbidity <0.1 nly TM185 0.54 0674 206 1.17
[ X (X LX) (X
pH <1 pH Units 256 £.89 7.08 713 7.13
# # # #
Apparent Colour < mgit Thi281 308 32 97 658
) Pt/Co
Tree Colour <1 mg? TMZ61 247 211 76.6 48.3
PtiCo
7
{
/
\
16:32:57 20/08/2020
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CERTIFICATE OF ANALYSIS

SbG: 200814-71 Cllent Reference:  3188-A2-COCH Report Number: 564014
Location: Inchamore, Co, Cork Order Number: Superseded Report:

Table of Results - Appendix

TMO22 Method 25400, AWWA/APHA, 20th £d., 19997 BS 2690 Delermination of total suspendéd solids n waters
Parl120 1981;85 EN 872
TM0D43 Method 23208, AWWAAPHA, 20th Ed., 1399/ BS 2690, Delerminalion of alkalinity in agueous samples
Par10¢ 1984
TMO9g BS 2690: Part 7:1068 / BS 6068: Pari2,11:1984 Determination of Ammoenium in Water Samples using the Kone Analyser
TM120 Methed 25105, AWWAJAPHA, 20th Ed., 1995 / BS 269¢: Determination of Electrical Conduclivity using a Conductivity Meler
Pard 9:1570
TM152 Method 31258, AWWAAPHA, 20th Ed,, 1999 Analysis of Aqueous Samples by ICP-MS
TM184 EPA Methods 3251 & 325 2, The Detemmination of Anfons in Aqueous Malrices using the Kone Spectrophotomefric
AnalySers
TM195 Calour and Turbidity of water. Methods for the Examination Delérmination of Turbidity in Walers & Associated Matrices
of Walgrs and Associated Materials. HMS(O, 1581, 1SBM O
11 7519553,
TM258 The measurement of Elactrical Conductivily and the Determination of pH in Waler and Leachale using the GLpH pH Meter

Laboratory delermination of pH Value of Natural, Yreated
and Wastewalers. HMSO, 1978, 186N 011 751428 4.
TMZ261 Colour and Turbidity of Waters, Methods for the Determination of True and Apparent Colour by Spetirephotometry
Examination of Waters and Associated Materials, HMSO,
1681, ISBN 0 11 7519583

NA = not applicable,
f-‘w ™ ical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden {Methad codes TM} or ALS Life Sciences Ltd Aberdeen {Method codes S

13

15:32:57 20/08/2020
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CERTIFICATE OF ANALYSIS

Validated

SDG: 200814-71 Client Reference:  3188-A2-COCH1 Report Number: 5640194
Location: Inchamore, Co, Cork Order Number: Superseded Report:
Test Completion Dates {
Lab Sample No(s)] | 22658606 ° | ~ 22656623 ]\ 22656636 1| .22656649 "
Customer Sample Ref.|"" ™ s e R ISR LR
AGS Ref. T RIEIES W T P UEEURS ST
Depth| 100-0.00 | 000-800 ;| 000-0.00 | 000-000
TyPpe | suiface Water | Sirface Weiér | Surlace Water | Surfdce Walsr
AlaEnity 5 CaCO3 W 19AN-2000 ¢ 18Aug2020 | 19 AUG02 | 19-Aug2020
Ammonium Low _ 1BA2020 | 15AW2020 | 13Awg20M | tB-Aw 0N
Anions by Kone () 17-Aug 2020 | 19-Aug-2020 | 16-Ag-2020 | 18-Aug.2020
Colour Test 18Aug 2020 | 1B-AugIZ0 | 1BAg020 | 1B-ALG20H
| Conductvity {al 20 dag C} 19-Aug-2020 | 19-Aug2020 | 19-AugR020 | 19-Aug020
| Nitrte by Kone () 7-Aug-2028 ;  15-Aug2030 | 19-Aug2020 | 17-Aug-2020
pH Valus 18Aug-2020 | 19-Aug-2020 | 18Aug-2020 | 19-Aug-2020
Phosphats by Kona (w) BAug200 | 0-Aug2020 ¢ 0AUG2020 | 20-Aug2020
Suspended Solids 0-Aug-2020 19-Aug-2020 18-Aug 2020 19-Aug-2020
TolalMetalsbylCP-MS 16-Aug-2020 & 10-Aug2020 : 10-Aug-2020 | 18-Augi2020
Turbidity in waters 18-Aug-2020 18-Aug-2020 | 18-Aug-202¢ | 18-Aug-2020

18:32:57 20/08/2020

Page 6 of 7




CERTIFICATE OF ANALYSIS

5DG:
Location:

200814.74
inchamore, Co. Cork

Cliant Reference:
Order Number:

3188-A2-COCH Report Numbar: 564014

Superseded Report:

{ Hpendix
1. Resulis are expressed on a dry weight basis (dried at 35°C) for ail soil analyses except

for the follewing” NRA and CEN Leach tests, flash peint LOI, pH. ammonium as NH4 by the
BRE method, VOC TiCs and SVOG TICs.

2 If sufficient sample 15 received & sub sample will be retained free of chage for 30 days
afler analysis is completed (e-mailed) for aft sample types unless the sample 18 destroyed
or testing. The prepared soif sub sample that is analysed for asbestos will be retained for &
pering of & months afler ihe analysis date. All bulk samples will be retained for a-pericd of &
months after the analysis date. All samples received and not scheduled wil be disposed of
one monih afler the dale of receipt unless we are instrucled to the contrary. Once the nitial
percd has expired, a sforage charge wili be applied for.each month or part thereof unti! the
client cancels lhe requast for sample storage ALS reserve the nght to chargs for samples
racoived and stored but not enalysed.

3. With respect 1o turnaround, we will always endeavour to meet client requirements
wherever pessible, but turnaround limes cannot be absolutely guaranieed due to so many
varizbles beyond cur control.

4. We take responsibility for any test performed by sub-contractors {marked with an
asterisk), We endeavour to use UKASMCERTS Accredited Laboratories, who either
complate & quelly questionnaire or are audiled by ourselves. For some determinands there
ate no UKASMCERTS Accreditad Laboratories, in Ihis instance a laboratory with a known
track record will be ulilised.

5 |f no separate volatle sample is supplied by the client, or if a headspace or sediment is

present in the volatile sample, the integrity of the data may be compromised. This will be
tl »ad up as an invalid VOC on the test schedule and the result marked as deviating on

st cerlificate.
& NDP - No determination possible due to insufficient/unsuitable sample.

7. Results relate only 16 the tems fested

8. LoDs (Limit of Defection) for wet tests reported on a diy welght basis are nol corrected
for moistura content.

9. Surrogate recoverles - Surregates are added o your sample to monilor reccvery of the
last requasted. A % recovery is reperted, resulls are not corrected for the recavery
measured. Typical recoverias ot organics lesls are 70-130%. Recoveries in soits ate
affacted by organic rich or clay rich malrices. Waters can be affected by remediation fluids
or high ameunis of sediment. Test resulls are only ever reporied if all of the assoclaled
quality cheeks pass; it is assumed that all recoveries cutside of iha values above are dus
o mafrix affect.

40 Stonesidebsis are not  routinely  removed,
representative sub sample from the raceived sample.

We always endeavowr to take a

11. In certain- circumstances _'tha method detection limit may be alevated due to the sample
being oulside the calibration range. Other faciors that may contribute fo this include
possibie Interferences. In both cases the sample would be diluted which would cause the
method detection fimit to be raised.

12, Mercury results quoted on scils will not include volatie mercury as the. analysis is
perfarmed on a dried and crushed sample

;

14, Fortha BSEN 12457-3 lwo batch process to allow the cumulative release lo be
catculaled, the volume of the leachate produced is measurad and fitered for all tests. We
therefore cannot camy out any unfiltered analysis. The tests affected inciude volatiles
GCFID/GCMS and all subcontracted analysis

kor leachale preparations other than Zero Headspace Extraction {ZHE) volatle loss
LCCur.

15. Analysis and identification of spacific compounds using GCFID is by relention time
oniy, ard we reutinely calibrate and guantify for benzens, {oluene, ethylbenzenes and
xylenes (BTEX). Fer tofa! volatiles in the C5-C12 range, the l6ial area of the chromatogram
is integrated and expressed as ug/hg or ug/l. Alihough this analysis is commonty used for
tha quaintification of gasoline ranga organics (GRO}, the system will alse datect other
cernpounds such as chiorinated solvents, and this may lead to a falsely high resull with
respect to hydrocarbons only. [t is not possible to specifically dentify these
non-hydrocarbons, as standards are not routinely run for any sther compounds. and for
more definilive identification, volstilas by GCMS should ba utiised

16. We are accredited to MCERTS for sand, clay-and leamftopsoil, or any of these
materials « whether these are derived from nalurally occurring sail prafiles, or from filimade
ground. as long as these materials constitule the major part of lhe sample Qlher coarse
granular material such as concrete, gravet and brick are not ascredited i they camprise the
major part of the sample

General

17. Tentatively tdentlfied Compounde {TICS) are nan-targst peaks in VOC and SVOC
analysis All non-target peaks detecled with a concentration above the LoD are subjected
to a mass spactral library search. Non-target peaks with a library search confidence of
»75% are reperied based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is delected it is reporied as “‘mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-guantified
relative 1o one of the deulerated intemal standards, under the same chromatographic
conditions o5 tha target compounds. This resalt is reporied ds a semi-quaniitalive value
and reporled a5 Tentalively Identdfisd Compaunds {TICs). TICs are culside the scope of
UKAS acereditation and are net molsture correcled.

16 Sample Deviations
It a sample is classed as deviated then the associated resulls may be compromised

Container with Headspace provided for volatlles analysls

ncorrect contalner received

Devlation fram method

Sampled on date not provided

Sample holding time exceeded in laboratory

Sample hotding time exceeded due to late arrival of Instructions or
samples

19. Asbeslos

When requesied, the individua! sub sample scheduled will
prasence of astestos fibres and ashestos conlaining
house method TMD48 based on HSG 248 {2005),
specific asbesios fibre type is not found this will ﬁ%nad as*Not detected”_Ifal B L\ ﬁ
asbeslos fibre lypes are found all will be reporterf as *Nol delected, :2%@@!

analysed deemed to be clear of asbestos. If anfashest hbﬁ&%ﬁ; j e

reported as detected (for each fibre type found} Tes1irBa ied out cn asheslos

posilive samples, but, dus to Heallh and Safaty tonsideralions, may be replaced by
altermative tests or reported as No Determination Roessibfe (NDP}. The quantity of

KERRY COUR

r@@e@é% house for the: Ox
y our documented in
G accredited to 15097025, If

e,
o

Identification of Asbestos in Bulk Materials & Soils

The resulls for identdication of asbestos in bulk materials sre obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of fransmitted/polarised light microscopy and
central slop dispersion staining, based on HSG 248 (2005).

The resulis for identification of asbestos in soils are obtained from a homogenised sub
sample which Ras been examined 'o delermine the presence of asbeslos fibres using
ALS {(Hawarden) in-house method of transmitted/polarised light microscopy and ceniral
stop disparsion slaining, based on HSG 248 {2005).

Chrpslie Vihite Atheshs
] Erow nAshesbs
Crddelie Blue Ade oy
Fibroww Al nokly
Homug Aftop hylite
Fitous Trenmdie

Visual Estimation Ot Flbre Content

Estimalion of fibre content is not permitted as part of our UKAS accredited test other
than' - Trace - Whera only one of two ashestos fibres ware idantified.

Respirable Flbres

Respirable ficres are defined as fibres of <3 pm diameler, longer than & um and with
aspect ratios of at least 31 that can be inhaled into the lower regions of the lung and
are generally acknowledged to be most impartant predictor of hazard and risk for
cancers of the lung.

Standing Commiliee of Analysts, The Quantification of Asbestos in Soif (2017},

Further guldance on typlcal asbestos flre content of manufactured products can
be found in HSG 264.

The Ideptification of asbesios containlng materials and solls  fzlls  within  our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation,

15:33:55 20/08/12020

Modification Date: 20/08/2020
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Minerex Environmental
Taney hall

Eglinton Terrace
Dundrum

Dublin

Dublin 14

Attention: Sven Klinkenbergh

Date of report Generation:
Customer:

Samptle Delivery Group (SDG);

Your Reference:
Location:
Report No:

Unit 7-8 Hawarden Business Park
Manor Road {off Manor Lane)
Hawarden
Deeside

CH5 3US.
Tel: (01244) 5287¢
Fax: {01244) 528701

email: hawardencustomerservices@alsglobal.com

CERTIFICATE OF ANALYSIS

05 September 2020
Minerex Environmental
200828-87
3188-A2-COC2
Inchamore, Co. Cork
566071

Website:; www.alsenvironmental.co.uk

We received 4 samples on Friday August 28, 2020 and 4 of these samples were scheduled for analysis which was completed on
Saturday September 05, 2020. Accredited laboratory tests are defined within the report, bul opinions, interpretations and on-site data
expressed herein are ouiside the scope of ISO 17025 accreditation.

Should this report require incarparation into client reports, it must be used in its entirety and not simply with the data sections alone.

Chemical testing {unless subcontracted) performed at ALS Life Sciences Ltd Hawarden (Method codes TM) or ALS Life Sciences Ltd
Aberdeen (Method codes S).

All sample data is provided by the customer. The repored resulls relate to the sample supplied, and on the basis that this data is
correct.

Incorrect sampling dates and/or sample information will affect the validity of results.

The customer is not permitted to reproduce this report except in full without the approval of the laboratery.

Approved By:

\\“\!I[H,,?’,
N A S
Sonia McWhan SRNZ

DUTHA WICYVITAN ..“

(H
4]

Operations Manager

1281

ALS Life Sciences Limited. Registered Office: Units 7 & B Hawarden Business Park, Manor Road, Hawarden, Deeside, CHS 3U5. Registered in
England and Wales Na. 4057291, Version, 2.5 Version |ssued; 05/08/2620
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| Validated |
CERTIFICATE OF ANALYSIS

SDG: 200828-87 Client Reforance:  3188-A2.COC2 Report Number: S66CT1
Location: Inchamere, Co. Cork Order Number: Superseded Report:

Received Sample Overview

Sampled Date

22737270 318B-5WA ' 0.00 - 0.00

27j08i2020
22737286 3188-5W2 0.00-0.00 2610812020
22737302 3188-5W3 0.00-0.00 26/08/2020
22737315 3186-SW4 0.00-0.00 26/08/2020

Only received samples which have had analysis scheduled will be shown on the following pages.

13:52:22 05/02/2020
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CERTIFICATE OF ANALYSIS

Validated

SDG: 200828-87 Client Reference:  3188-A2-COC2 Report Number: 566071
Location; Inchamocre, Co. Cork Order Number: Superseded Report:
Results Legend "y .
R B 8B NS
=t i ~if. e
Test Lab Sample No(s) i ok ‘gl B
5 & a =
o g %] th
% No Determination
Paossible
Customer 2 = 2 S
- bl B & &
Sample Reference . 0 s s
S 5 3 %
Sample Types -
S - Sail/Solid
UNS - Unspecified Solfid
GW - Ground Waler
SW - Surface Water AGS Reference
LE - Land Leachate
PL - Prepared | eachate
PR - Process Water =} (=3 o o
SA - Saline Water 3 8 3 8
TE - Trade Effuent Depth {m) o o pos o
T8§ - Treated Sewage =] 8 2 8
US - Untreated Sewage
RE - Recreational Water : -
e} I x I = I
DW - Drintking Water Non-regulatery I 22 2 o B= F o B 3z BB Z
UNL - Unspecified Liquid E ? OiF 2 8 = § oiE g 2 = § CiE g g Z 9F 2 2
SL - Studge Container Bz =85 B8z 305 203 sBS = = 3B =
G- Ges 88 R2E B REF WER FEF b & RED
OTH - Other TR 3 & °p R & & IR &g B L og s
%] w t t %) [7:] w 723 4] o Wi W or
Sampie Type SRR g 2 2 $ ¥ 2 8 8 2 %
Alkatnity as CaC03 AY HOPs: © : :
Tests: 4 i
X % X X
Ammonium Low o .‘WM“ B m“;&a‘ﬂs: [+] | o - H f h -
Tasts: 4 i ; ‘
X X | X X
Anions by Kone (w) h NDP3: 0 S e R T )
Tests: 4 i E i i
X L X X X
— L ; U S B
Cofour Test NOPs: 0 i
Tests: 4 :
X L X : x|
Condichiaty (at 20 deg € o I NP0 " e
Tests: 4 !
X P X X
NoisbyKonof) a meso | L L i
Tests: 4 :
: X X
| i
pH Valua AR ROPs: 0 i !
Tests: 4 : i
X i X i X! X
Phomphata by Kone (w} A NDPEO i ( ! .
Toss 4 z 3 i
X i P X X be
Suspended Sofids o A N NDPeG | ! ¢ I T A ;
Tests: 4 P
X i ¢ X X X i
Total Wetats by (GP.HES > [ NoPe D ! ™ ; 3 -1
Tests: 4 i
X ; X X ; I X
- " - S S| .
Turbidily in walers Al NDEs: O i
Tesls: 4 .
X X | X i X {
E i f : :

13:52:22 05/09/2020
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| Validated |
CERTIFICATE OF ANALYSIS

SDG: 200828-87 Client Reference:  3188-A2-COC2 Report Number: 566071
Location: Inchamore, Co. Cork Order Number: Superseded Report:

Cuslomar Sampls ReAY © 7 3usbiy 31eeEw2 ; gt BIEWA
M mCERTS scarsdited, L " C [ . oy
N Ageous | ketied aampls. ) e T Dok P Sl
Besdt  Diesclved i Stared warpte. Depth {m} o 000000 N 0.00: 000 o 006000, .. Y 1. Y 1 SR
S % recovary of I Wxrregate LN o chack ba Semple Time. L] 2000, . 00 15z S
#lckency of e mathod. The tasudts ol dvidiat Daie Rectived 26082020 ZERERN0. 280400 28082000
:":_;“’"“""“’"‘“"“‘”"""”‘“" S0G R 047 200aje.8r 20ez8.07 WOREET
B Tigge b contimad LatrSarrle Mo (s} arane W wye |- s
] I ] AQS Referance
Camponent LOD/Unlts Method )
Suspended solids, Total <2mgi THG22 <2 <2 <2 <2
# # # #
Alkalinity, Total as CaC03 <2 mgh TH043 45 75 9 186
# # # #
Alkalinity, Bicarbonats as <2 mgi TMD43 45 75 9 18.6
CaCo3
Ammoniacal Nitrogen as N {low <0.01 mgh THO59 0.0164 ooy 0.032¢ 6018
level} # # # #
Conductivity @ 20 deg.C <0.02 TMIZ0 00427 05304 0.063 00526
mSicm # # # #
Phosphorus (fol.unfilt) <20 pgil TMIS2 <20 <20 231 <20
# # # #
Nitrite as NO2 <0.05 mg1 TM1B4 <005 <0.05 <0.05 <0.08
oo # # # i
( " iphate (Crho as P} <0.02 mg ThM184 <002 <0.02 <0.02 illi]
# # # #
hilrate as NO3 <03 mg/ TM184 0.374 <03 <0.3 0456
Turbidity <0.1 ntu TS5 1.28 0562 1.53 0.885
¥ +# i »#
pH <1 pH Units TM256 5173 6,59 6.35 .96
# # # #
Apparent Colour <4 ma| TM261 95 627 165 723
Pi/Ca
True Colour <1 mgh TMZ61 847 51.9 143 66.3
PiCo

4757 SECTION

13:52:22 05/08/2020
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I vaidatea |

CERTIFICATE OF ANALYSIS

SDG: 200828-87 Client Reference:  3188-A2-COC2 Report Number: 566071
Location; Inchamaore, Co. Cork Order Number:; Superseded Report:

Table of Results - Appendix

TMO22 ethod 25400, AWWA/APHA, 20th Ed., 1999 / BS 2650; Determinalion of total suspended sofids in waters
Part120 198185 EN 872
TMO43 Method 23208, AWWAJAPHA, 20th Ed., 1599 /85 2500 Detsmination of alkalinity in aguecus samples
Pari103 1984
TM09G BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determination of Ammontum in Water Samples using the Kone Analyser
TM120 Mathod 25108, AWWA/APHA, 20th Ed,, 1999 / BS 2690: Determination of Electrica! Canductivity using a Conductivity Meter
Part 9:1970
TM152 Method 31258, AWWAAPHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS
TM184 EPA Methods 325.1 8 325.2, The Determination of Anions in Aqueous Matrices using the Kone Spectrophatemetric
Analysers
TM195 Colour and Turbidity of water. Methods for the Examination Determination: of Turbidity in Waters & Assceiated Matrices
of Walers and Associaled Materials. HMSO, 1981, ISBN 0
11751955 3.
TM256 Tha measurement of Slectrical Gonductivity and the Delgmmination of pH in Water and Leachate using the GLpH pH Meter

Laboratery determination of pH Value of Natural, Treated
and Waslewaters. HMSO, 1978, 15BN 011 751428 4,
TM261 Colour and Turbigity of Waters, Methods for the Determination of True and Apparent Colour by Spectrophotometry
Examipafion of Waters and Associated Materials, HMSO,
1981, ISBN 0 11 7519553..

NA = not applicable,
Chemisal testing (unless subconiracted; pedormed at ALS Life Sciences ttd Hawarden {Method codes TH} or ALS Lite Sciences Ltd Aberdgen (Method codes S} (’

13:52:22 05/09/2020

Page 5 of 7



| Validated |
CERTIFICATE OF ANALYSIS

SDG: 200828-87 Client Reference;  3188-A2-COC2 Report Number: 586071
Location: Inchamare, Co. Cork Order Number: Superseded Report:

Test Completion Dates

Lab Sample No{s)| 2273720 22737286 | 22737302, ;22737315
Customer Sample Ref.[ M | wow | swwn o won

AGS Ref.
Depth| 080-0.00-; 000-000 | 000-0.00 1 0.00-000
Type} surface Water: | Surface Watér | Surface Waler:| Sirface Waler

Alkaknlty 53 C2C03 04-5ep-2020 04-Sep-2020 04-Sep-2020 D3-Sep-2020
Ammorium Lew . | D38ep 2030 | 03Bep2020 | U-Bep2020 | 05-Sep20z0
Ankinia by Kene W) - Ty i3 Sep020 | 038ep2020 | 03-6ep7020 § 03-8op2070 |
Coloor 68t v .- | 6 Gep 020 | 035ep2020 | 03-Sep-020 | 03-Sep-2020
Contctuity (ot 20 d8g.C) o | 3Gepg03n | 028ep2020 | 02-5ep2020 | 02-8eps02d
Nitito by Kone (W) .. T T O Sepd020 | 03-Sep2026 | 03.50p2020 | 03-Sap2020
PVt . Sl 02 Tep 2090 | 02.6ep2020 | G2-Gep2020 | 02-Sep2020
Photphals by Kone (W) |63 Bepa0%0 | 3Septos0 | DiSepib2D | 038ep.2020
Stitpended Solds T 038ep 7020 | 03-Sep-2020 | 03-8ep-2020 | 03-Sep-2026
Tofol Matais by ICP-MS o U45ep-2020 | D4-Sep:2000 | OA-Sep-2020 | O4-Sep-2070
Tiroldty In waters: o ’ BET|03Bep2020 | OXSep2020 | 03-80p-2020 | (03-Sep-2020

13:52:22 05/08/2020
Page 6 of 7




CERTIFICATE OF ANALYSIS

5DG: 200828-87 Client Reference: 3188-A2-COC2 Report Number: 566071
Location: Inchamere, Co. Cork Order Number: Superseded Report:
Appendix General |

1 Resulis are expressed on a dry weight basis (drisd at 35°C) for all scil anatyses except
for the following NRA and CEN Leach tests, flash point LO), pH, ammonium as NH4 by the
BRE methed, VOC FICs and SVOC TICs

2. If sufficient sample is received a sub sample wil be relained free of charge for 30 days
afler analysis is completed (é-mailed} for all samiple lypes unless the sample is dastroyed
on testing The prepared scil sub sample thal is analysed for asbesios will be retained for a
pericd of 6 manths after the anaiysis date. All bulk samples will be retained for a period of 6
menths after the anglysis date All samples recewed and not scheduled wilt be disposed of
one month after the dale of receipt unless we are instrucled to the contrary. Once the inilia!
period has expired, a storage charge will be applied for each month of part thereot until the
clisnt cancels the request for sample storage ALS reserve the right to charge for samples
received and stored but net analysed.

3 With respect fo fumaround. we wall always endeavour to meet client requitements
wherever possible. but turnaround fimes canno! be absolulely guaranteed due 0 so many
varnabfes bayond our ¢ontral

4 We take responsibilly for any test performed by sub-contractors (marked with an
aslensk). We endeavour to use UKAS/MCERTS Accredited Laboratories. who eilher
camplete @ qually questionnawre or are audied by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laberatories, in this mstance a laboralory with a known
track record will be ufilised

5. It o separste volatle sample is supphed by the chent, or if & headspace or sediment is
present in the volatile sample, the integnly of the data may be comptomised This wili be
flagged up as an invalld VOC on the test schedule and the result marked as dewiating on
the test certificate

6. NDP - No determination possible due 1o insufficient /unsuitable sample
7. Risults relate only 1o the items tested

8. LaDs (Lunit of Detechion) for wet tests reporled on a dry weight basis are not torrécted
{or meisture content.

& Surrogate recoveries - Surogates are added to your sample to monilor recovery of the
test raquested. A % recovery is reported, results are not corrected for the recovery
measured Typical recovernies for crganics lests are 70-130% Recoveries 0 soils are
affected by organc rich or clay sich matnces Wters can be affected by remediation fluids
or high amounts of sediment  ¥as! resuits are only ever reperied if all of the associaled
quality checks pass, it is assumed that all recoveries sutside of the values above are dua
o matrix affect

We take a

10. Stonesfdebris ae  not routinely  removed endsavour 1o

representative sub sample from the receved sample

abways

1. In certain circumstances the method delection mit may be elevated due to the sample
being outside the calbration range. Other faclors that may contribute {o this include
possible interferances In both cases the sample would be diuted which would cause the
method detaction imit to be raised

12, Merdury results queted on soils will ot nclude volatle mercury as the analysis s
perfarmed on a dried and crushed sample

13 For leachate preparabions other than Zero Headspace Exiraction (ZHE) volatile loss
may oLour

14 For the BSEN 12457-3 two batch process to allow the cumulative release té be
calculaled, the volume of the leachale produced is measused and fitered for all lests Ve
therefore cannot carry oul any unfiltered analysis. The lests affecled mclude volatdes
GCFIDGCMS and all subcontracted analysis

15. Analysis and idenlification of specific cempounds using GCFID is by retenlicn lime
only, and we routinely calthrate and quantify far benzene, toluene. ethylbenzenss and
xylenes (BTEX} For fotal volatiles inthe G5-C12 range, the tntal area of the chromatogram
15 integrated and expressed as ug]kg or ugii. Although this analysis 15 commonly used for
the quantification of gasoline sangé crganics (GROY. the system will also detect other
compaunds such as chlorinated solvents, and this may Jead 1o a falsely high result with
respect {o hydrocarbons only. it is not possible to specificatly identify these
nor+hydrgcarbons, as standards are not routimely run for any ether compounds, and for
more definilive identification, votatiles by GCMS should be ulitised.

16, We are accredited to MCERTS for sand. clay and loam/lopsail, or any ofthese
materials - whather these are derived from nalurally occurring soil prefiles. or from filimade
ground. as long asthese migtarials constilute the major part of the sample. Other coarse
granular material such as concrate, grave? and brick are siol aceredited i they comprise the
maior pari af the sample

17. Tentatively tdentified Compounds (TICs) are non-térgét peaks in VOC and SYOC
analysis. All non-target paaks detected with'a conceniration above the LoD are subjected
lo @ mass spectsal library search, Non-larget peaks with a library search confidence of
>75% are reported based an the best mass spectrai library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as "mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quanified
relative to one of the deuterated internal standards, under the same chromatographic
condilions as the target compounds. This result is reperted as a sermi-quantitalive value
and reported as Tentatively [dentified Compounds (TICs). TICs are outside the scape of
UKAS aczreditation and are not meisiure corrected.

18. Sample Deviatlons
If a sample is classed as devialed then the associated results may be compromised

Contafner with Headspace provided for volatlles analysis

Incorrect container received

Devlation from methot

Sampled on date not provided

Sample holding time exceeded in labaratory

Sample holding time exceeded due to late arrival of instructions or

19, Asbestos

When requested, the individual sub sample scheduled will be analysed in howse for the .
presence of asbestos fibres and askestos containing malerial by our documented in Is
house method TM048 based on HSG 248 {2005), which is actredited 1o 1ISQ17025 ¥ a 5

speciic asbestos fibre type is not found this wilf be reported as *Not detected” lino
ashestos fibre lypes are found all witt be reported as “Not detected” and the sub sample
anaiysed deamed to be clear of asbestos M an asbestos fibre type is found it will be
reported as detected {for each fibre fype foundj  Testing can be carried out on asbestos
positive samples, but. dus 1g Health and Safely considerations, may be replaced by
alternative tasts or reporied as No Determinalion Possible (NDP)  The quantity of

Identification of Ashestos in Bulk Materials & Sails

The results for identification of asbestes m bulk materals are oblared from supplied
bulk materials which have been examined 1o delermine the presence of asbeslos fbres
using ALS (Hawarden} in-house method of transmilled/polarised dfight microscopy and
cenfral stop dispersian stainng, hased on HSG 248 [2005)

The results for idenification of asbestos in soils are obtained from a homogenised sub
sample which has been examined fo delermine the presence of asbestos fibres using
ALS {Hawarden} in‘house method of transrmntedipolarised light microscopy and wentral
stop dispersion staining, based on HSG 248 (2005}

Thryselle Votite Asbezts
Aenasite BrescnAsbests
feadche Blog At dem
Feiswy Afroile
e ey Ankophyiide N fﬂ -
Fupig Trenrdie

Visual Estimatlon Qf Fibre Content

Estimation of fibre content is nal permited as pan of our UKAS accredited test ofher
than. - Trace - Where only ane or two asbestos fibres were dentified

Resgpirable Fibres

‘Respirable fibres are detined as fibres of <3 ym diameter. longer than 5 pm and with

aspect ratios of al Jeast 3.1 Ihat can be nhaled inio the fower regions of the lung and
are generally acknowledged to be most important predictar of hazard and risk for
cancers of the lung.

Standing Commiltiee of Analysts, The Quantification of Asbaslos in Soif (2017}

Further guidance on typical asbestos fibre content of manufactured products can
he found In HSG 264.

The Identification of ashestos contafining materlals and soils falls  within  our
schedule of tests for which we hold 'UKAS accreditation, however opinions,
tnterpretations and all other information contained In the report are outside the
scope of UKAS accreditation.

13:52:39 05/09/2020

Modification Date: 05/09/2020
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“UALE Uife Seierees Umitsd - Régisterad Office: Uniits 7 8 8 Hawarden Business' Park; Manor Road; Hawardery Deesids; CHS3US. Registeréd in.....-

Unit 7-8 Hawarden Business Park

Manor Road (off Manor Lane)

Hawarden

Deeside

CH5 3US

Tek: (01244) 528700

Fax; (01244} 528701

email: hawardencustomerservices@alsglobal.com

Website: www.alsenvironmental.co.uk
Minerex Environmental

Taney hall
Eglinton Terrace
Dundrum
Dublin

Dublin 14

Attention: Sven Klinkenbergh

CERTIFICATE OF ANALYSIS

Date of report Generation: 04 March 2021
Customer: Minerex Environmental
Sample Delivery Group {(SDG): 210301-15

Your Reference: 3188-A2-COC4
Location: Inchamore, Co. Cork
Report No: 589280

We received 4 samples on Monday March 01, 2021 and 4 of these samples were scheduled for analysis which was completed on
Thursday March 04, 2021. Accredited laboratory ftests are defined within the report, but opinions, interpretations and on-site data
expressed herein are outside the scope of IS0 17025 accreditation.

Should this report require incorperation into client reports, it must be used in its entitety and not simply with the data sections alone.

Chemica! testing (uniess subcontracted) performed at ALS Life Sciences Lid Hawarden (Method codes TM) or ALS Lile Sciences Lid
Aberdeen (Melhod codes S).

All sample data is provided by the customer. The reported results relate to the sample supplied, and on the basis that this data is
correct.

Incorrect sampling dates and/or sample information will affect the validity of results.
The customer is not permitted to reproduce this report except in fuli without the approval of the laboratory.

Approved By:

4,

Sonia McWhan

Operations Manager

281

England and Wales No. 4057281. Version: 2.7 Version Issued: 04/03/2021
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| Validated [
CERTIFICATE OF ANALYSIS

SDG: 210301-15 Cifent Refarence:  3188-A2-COC4 Report Number: 589280
Location: Inchamore, Co. Cork QOrder Number: Supersedert Report:

Received Sample Overview

23815010 3188-A2-WH {Inch, 1) o 0.00 - 0.00 24/02/2021
23815030 3188-A2-8W2 (Inch. 2) 0.0¢-0.00 2410212021
23815049 J188-A2-SW3 {Inch. 3) 0.00-0.00 24/02/2021
23815061 3188-A2-SWAd (Inch. 4} 0.00-0.00 24/02/2024

Only received samples which have had analysis scheduled will be shown on the following pages.

15:32:33 04/03/2021
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Validated

CERTIFICATE OF ANALYSIS

SDG: 210301-15 Clent Reference:  3188-A2-COC4 Report Number: 589280
Location: inchamore, Co. Cork Qrdar Number: Superseded Report:
{ sults Legend ; T
N [\~] b [
L.ab Sample No(s) & R 8 :
Test P @ 2 & g
- ar
o k=3 © -
No Determination :
Possible @ & Tw @
B 8 8 B
Customer _ B B 4Bl E
Sample Reference : =3 Bt ) &2
£ 5 - =
Sample Types - § & ] § g
5 - SailiSeld
WUNS - Unspecified Salid
GW - Ground Water
SW. Suriace Water AGS Reference
LE - Land Leachate o L :
PL - Prepared Leachala G e R
PR - Process Water . o -
SA - Satine Water B Bl
TE - Trade Effiuent Depth (m) & _ o e
TS - Treated Sewage Lo R - FA RO -1 L :
US - Untreated Sewage RS - i U Nt . i :.:;
RE - Recreational Water B O st T ROEN S SR R LS o B
DWW - Drinking Waler Non-regulatory R g i ] A% ' g Lt 8 S ”g’ o ﬁ_'g g :%
UNL - Unspecified Liquid _;:_g L TE QER TIE¥ Zipel F R -
- - — —imTl o aime e = — o ol R N [l SRS
5L~ Siudge Container Bxos- BlBw 3B 280 3183 2 N
( Gas 88 me 0 H mEEl [Bis B mEFID m gf g
1- Other § 35 g3 O 3 A0 a': g Tl iﬂ = £g 8
W [72) 2] [%2] [4:] o (4] w [2:] wm W
Sample Type g 2 2 g g 2 2 2 2 £ 2 7 2
Alkatnlty 53 CaC03 - ’ la T woese
(ARPRPSRPNII 51 NP ORROE it -
2o i X X X
X X X X
X X
| Colour Tast - ]
G Tesisid -
_ R X X X
oty (1 20 38501 TrE T e T
Lo Testsi4
_ X X X X
Hit by Ko (w} T NOPEO. ) E
- Tests; 4 ! .
X X X X
M Vakie o VA NP0
e o Tests: 4 !
- R s X X X
Prosgham by Kono () i oP:0
L Testai 4 .
’ X X X X
Siipended Soidz T woTTTTTTTTT #DPs:0
. Tests: 4
Talal Hotals by 1GP-MS [0 NDP5: 0
A Tests: 4 |-
X X X
Torbidivy i waters - AR ' NDPs: 0
: Teels:4
X | X X

15,32:33 04/03/2021
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| vaiigated |

CERTIFICATE OF ANALYSIS

SDG: 2149301-15 Client Referance:  3188-AZ-COC4 Report Number; 589280
Location: Inchamore, Co. Cork Order Number: Superseded Report:
Resilts tegen Gustorser Semzle Ret] 3188-A2-5%1 o § 31BE-AZ- SV (inch 2 " MMBRAZ-EW3 (inch: 3 HIBE-AGA4 (inch. 4 5
5017028 steradited > P e 1
W mUERTS scoretited. I ! i . 1o "
ag Agusaus ! aettad sample. 5
it Oluecld ! Biated somple Depth () 000-00¢, 860200 . 0.00-0.00 049-0.00
st Telai untiiared sampin, Sample Type Surface Water {SW) Sxataie Waler [5V) Siation Water [SW) Serlace Water (V)
e sttt o for Data Sampled 240001 280201, 20t TR,
" “a recovary of tha surogate stindard i check the Samgle Tims 03:00° W 0000 ooog
#Mclancy of t muzhod. T ryaudty ofiedividial Dale Received | . U ¢ vzt - [lichidl faldradl
Gomprns il samplas arartcortectud o the D6 Ret 2030145 203018 2030045 200145
B gt bevachcomfned Lab Sample Nos) 23815010 2331503 23315043 23315061
1445 Sampie davietion (sen appendh) AGS Refsrance )
Companent LODIUlts Method .
Suspended sofids, Total <2 mgl TMO2Z <2 255 <Z <2
# # # #
Alkalinity. Tota as CaC03J <2mgi ThO43 25 4 2 35
# # # #
Alkalinity, Bicarbonate as <2 mai M43 25 4 7 35
CaCh3
Ammoniacal Nifrogen as N (low <001 mgd TM0%3 0.037 04036 0024 .03z
level) # # # #
Conductivity @ 20deg C <0.02 THI20 8.025 00377 00281 0.0293
mSfem # # # #
Phosphorus (tot.unfilf) <20 ugh TM152 <20 <20 <20 220
2# # # it
Nifrile as NO2 <G.05 mg T84 0.273 <0.05 <005 <005
# # # #
Phosphate {Ortha as P} <0.02 mga ™84 <082 <0.02 <(.02 <(1.02 rt a
# # # # v
Hitrate as NG3 <0.3mg/ TAN84 <0.3 0.384 «.2 <03
Turbigity <0.1 ntu TMI95 0561 365 1.62 222
@# @# @ # @
pH < pH Units TM255 6.69 674 6.47 703
# # # #
Apparent Colour <3 mg/l TM261 374 75.2 52 613
PtCo
Tnie Colour <1 mg# THZ61 314 61.2 442 514
PCo

15:32:33 04/03/2021
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| Validated |
CERTIFICATE OF ANALYSIS

SDG: 21030115 Client Reference:  3188-A2-COC4 Report Number: 580280
Location: Inchamore, Co, Cark Order Number: Superseded Report:

Table of Results - Appendix

TMO22 ethad D, AWWA/APHA, 20th Ed., 1952/ BS 2650: Determination of total suspended sofids in waters
Parli20 1881;B5 EN Br2
T™D43 Method 23208, AWWA/APEA, 20th Ed., 1999 /85 2650 Determination of alkalinity in aqueous samples
Parl109 1954
TMD99 BS 2690: Part 7:1968 / BS 6068: Part2.11:1984 Determinalion of Ammonium in Water Samples using the Kone Analyser
TM120 WMethod 25108, AWWAAPHA, 20th Ed., 1999 7 BS 2690 Determination of Electicat Conductivity using a Conductivity Meter
Par 91970
TM152 Methed 31258, AWWA/APHA, 20th Ed., 1999 Analysis of Aqueous Samples by ICP-MS
TM184 TPA Methods 325.1 & 326.2, The Determination of Anions in Aqueous Matrices using the ¥one Spectrophotometric
Analysers
™195 Colour and Turbidity af water, Methods for the Examination Determination of Turbidity in Waters & Associaled Matrces
of Waters and Associated Materials, HMSC, 1981, 18BN 0
117519553,
TMZ56 The measurement of Efectrical Conductivity and the Delennination of pH in Water and Leachats using the GLpH pH Meter

Laboratory determination of pH Value of Natural, Treated
and Wastewaters. HMSD, 1978, ISBN 011 7514284,
TM26% Colour and Turbidlly of Waters, Methods for the Determination of True and Apparent Colour by Spectrophttometry
Examination of Waters and Associated Materials, HMSO,
1984, 15BN 811 7519553

NA = not applicable.
({;ﬁ:ﬂmiml testing (unless subcontracted) performed at ALS Life Sciences Lid Hewarden (Melhod codes TH4) or ALS Life Sciences Lid Aberdeen {Method codes 5}

15:32;33 04/03/2021
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CERTIFICATE OF ANALYSIS

Validated

SDG:
Location:

210301-15
Inchamore, Co. Cark

Client Referenca:
Order Number:

3188-A2-COC4

Report Number:
Superseded Report:

589280

Test Completion Dates

Lab Sample No(s)|. 2315010_ ' 23815030 /22381504 2
IESREW L MBB AR EW2 B
Customer Sample Ref. o et

AGS Ref.

Depth| 000-000 | 000-000 | 000-0.00 0.00+0.00

TyPe| Sirface Water | Surfacs Waler | Suifacs Waler. | Surface Water
AlkaEnity 25 CaCO3 C3Mar2021 1 O3IMa202 i O3Mw-2021 | 03Ma-2021
Ammonium Low 04-Mar2021 | D&Mor202! | O4-Mx-2021 | 04Ma.z02
Anions by Kone () 04-Ma-2021 | O4-Ma-2021 | DAMx202T | 04Mar2021
Calow Test O4Morn2071 | O4ME2021 | OAMa-021 | O4-Mar2021
Conductivity (at 20 deg.C) WMy-202] | M2 | 03Mw021 | 03 Mar20p
Hisita by Kone () 02-Mar-2021 | 02Mar2021 | O2Mar 2021 | 02-Mar-2021
pH Vil O2Ma-2021 | 02Ma2021 | 02Ma202¢ | 02Mar200
Photphata by Kona (w) 020Ax-2021 | 02Mar2021 | O2Nar-2021 | 03-Mar202
Suzpendad Sokds D2Mar-2021 | 02-Ma-2021 | 02Mar2021 | D2-MEx-2021
Total Metals by ICP-MS 02hv-202( | 03Mar2021 | 03Mx2021 | 03Mar-2071
Terbidity in walors 02Mar2021 | 02Ma-2021 | G2Ma2021 | 02-Ma-202i

15:32:33 04/03/2021
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CERTIFICATE OF ANALYSIS

SDG: 210301-15 Client Reference: 3188-AZ-COC4 Report Number: 588280
Lacation: Inchamere, Co. Cork Qrder Number: Superseded Report:

(" »pendix
1 Resyts are expressed op a dry waeight hasis (dned at 35°C) for alt so! apalyses except

for the fallowing. NRA and CEN Leach tests. flash point LOV. pH, ammanium as NH4 by the
BRE method, VOC TICs and SVOC TICs

2. If sufficient sample is received a sub sample will be relained free of charge for 30 days
afler analysis s complelad (e-matled) foi all sample types unléss the sample is destroyed
on {esting. The prepared sod sub ssmple that is analysed for asbeslos waill be relained for a
period of 6 months after the analysis dale. All bulk samples will be retained for 2 period of B
months after the analysis dale. Al samples secaived and not scheduled will be deposed of
one month after the date of receipt unlass wé are inslrucled 1o the contrary. Once the initial
period has expred, 2 storage charge wili be applied for each month or part thereof until the
cliant cancels the request for sample storage ALS reserve the nght to charge for samplas
racaived and stored but not analysed

3 With respect lo lurmnarcund, we will always endeavour o meet client requirements
wherever possible, but lumaround fimes cannot be absolulely guaranieed due io so many
variables beyond our control

4. We take responsibility for any test perommed by sub-conlractors {marked wilh an
asterisk). We endeavour to use UKASMMCERTS Accredied iaboratores. who  either
complete ‘a guality quastionnaire or are audited by curselves. For some deleiminands thete
are no UKASIMCERTS Accreditad Leboretories, n {his instance a faboralory with 8 known
track record will be utilised

5 it no separate volalfle sample iy suppled by the client, or ¥ a headspace or sediment is
presant i the volalile sample, the integrity of the data moy be compromised This will be
fiagged up as an invalid VOC on the test schedule and the resull markeg as deviating on
“o8t certificate.

B NDP - No dalermination possible due ta insuflicient /lunsuitable sample
7. Resulls refale only o the ilems {esled

8. LoDs (Limit of Detection) for wet tests repaned on o dry waight basis are nol corecled
for maisture conlent.

9. Surrogate recoverles - Surfogates are added lo your sample te monitor recevery of the
test requested. A % recovery is reponed, resuils are not corrected for the recovery
measured, Typical recovesies for organics lests are 70-130% Recovenas in soils are
affected by organic rich or clay rich malrices: Waters cani be affected by remediation fluids
or high amounts of sediment, Test results are enly ever reported i ali of the associated
quality checks pass; it is assumed that all recoveries cutside of the values above are due
te matrix affact,

We take a

10 Sionesidebris aré not routinely removed endeavouwr 1o

representalive sub sample from the received sample

always

11. In certain circumstances lhe method detection lmit may be elavated dup to the sampla
being oulside the calibration rangs. Olher factors that mey contribule to this include
possible interferences In both cases the sample would be diluted which would cause the
method detection limil to be raised

12. Mercury results guoled on soils will not nclude volaule mercury &s the analysis is
performed on a dried and crushed sample.

13 For leachale preparalions other than Zere Headspace Extraction (ZHE) volatile loss
f setur

14. For the BSEN 12457.3 two baleh process to allow the cumulative refeasa io be
caltuialed, the volume of the feachate produged is measured and fillered for all tests We
therefore canhot carry cut any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis

15 Analysis and identification of specific compounds using GCFID is by retention time
only, and we roulinely calibrate and quantity for benzens, toluene. ethylbenzenes and
xylenes (BTEX) For lotal valaties in the £5-C13 range, the tatal area of the chrematogram
is integrated and expressed as ugikg or ugll. Although this.analysis i3 commonly used for
the quantification of gasoline range erganics {BRO), the system will also delect other
compounds such as chiorinated solvents, and this may lead 10 a falsely high result with
respect to hydrocarbions only. it s not possible to specifically denlify these
nen-hydrocarbons, as standards are nat routinely run for any other compounds, and for
more dafinilive idantification, votaiilas by GGMS should be utilised

16. We are accredited 1o MCERTS for sand, clay and ioamitapsoil. of any of these
materials - whether these are darived from naturally cccurring soil profiles, of from filfmade
ground, a3 long as Inese malerials constitute the major parl of the sample. Othar coarse
granular matenal such as cancrele, grave! and brick are not accredited if they comprise the
major pant of the sample

General

17 Tentatlvely ldemilfled Compounds (TICs) are non-larget peaks in VOC and SYOC
analysis Al non-target peaks detected with a concentration above the LoD are subjected
to & mass spectral library search. Non-larget peaks with a library search cenfidence of
»75% are reporied based on the hast mass spectral library match, When a non-target
paak with a library search confidence of <75% is detected It is reported as "mixed
hydrocarbens®. Non-target compounds identified from the scan data are semi-quanlified
relative to one of the dewterated internal standards, under the same chromategraphic
canditions as the targat compounds. This fesull is reported as a semi-quantitative valug
dnd reporied as Tenlalivaly ldentified Compounds (TICs) TICs ara outside the seope of
UKAS accreditation and are nol moisiure comected

18 ‘Sample Devlations
If a sampls is classed as devialed then the associaled results may be compromised

Contalner with Headspace provided for volatifes analysis

ncarrect contalner received

Deviation from method

4 Matrix Interference

Sample holding time exceeded In laboratory

Sample holding time exceeded due to late arrival of Instructions or
samples
Sampted on date not provided

18, Asbestos

When requested, the individual sub sampla scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in
house method Th048 based an HSG 248 {2065), which is aceradiled to 1ISO17025. Ifa
specific asbestos fibre type is nol found this will be reported as "Not detected’. if no
asbestos fibre types are found alt will be reported as “Not detecled” and the sub sample
analysed deemed 1o be clear of asbestos. 1 an‘asbestos fibre fype is found it will ba
reporied as detectad (for each fibre type found},  Testing can be caftied out on asbestes
positive samples, but, due to Haalth and Safely considerations, may be replaced by
alternative tests or seported as No Determination Possible {NDP). The quantity of
asbestos present is not determined unless specilically requested

Identification of Asbesios In Butk Materfals & Solls

The results for identilication of asbesios In buk malenals are pbiained from supplied
buk materials which hove bsen exsmiaed to determine the presence of asbestos fibras
using ALS (Hawarden) in-house method of transmitied/polarisad light microscopy and
cenlral stop dispersion staining, based on HSG 248 (2005}

Thae resulls for idenlfication of asbestos i soils are obtained from & homogenised sub
sample which has besn examinad to determine the presence of ashestos flbres using
ALS {Hawarden} in-house method of lransmiltedipolarised light microscopy and ceniral
stop dispersion staining, based an HSG 248 (2005}

it ApIEE \,0
i @”‘
Cudilie f@h! At deg

Pesver cinott /{;j‘ C n}&rﬁ) B

fepus Armn-,n!a

Fibrous Trenctie {

Visual Estimation Of Fibre Content

Estimation of fibre conlent is not permilted as part of otr UKAS accredied lest other
than: ~ Trace ~ Where only one or two asbestes fibres were identified

Rosplrable Fibres

Respirable fibres are defined as fibres of <3 pm diameter, longer than 5 pm and with
aspeci rabos of at least 3.4 1hat can be inhaled inte the lower regions of the luag and
are generally acknowladged 1o be most impertant pradiclor of hazard and risk Tor
sancers of the lung,

Standing Committee of Analysts, The Quantification of Asbestos in Seil {2017}

Further guidance on typical ashestos fbre content of manufactured products canp
be found In HSG-264.

The identilcation of asbestos containing materials and solls falls  within our
schedule of tests for which we hold UKAS accreditation, however oplniens,
interpretations and all other [nformatlon contained In the report are outside the
scope of UKAS accreditation,

15:33:13 D4/03/2021

Modification Date: 0470312021
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Product Name: Clearbore
Page: 10of 5
This revision issued: June, 2022

~ Section 1 - dentification of The Material and Supplier
Clearbore Pty Ltd AUS Freecall 1800 013 210

62 Mt Tootie Rd AUS Fax (02) 4567 0122
Bilpin, NSW 2758 NZ Freecall 0800 443 537
AUSTRALIA NZ Freefax 0800 443 538
Chemical nature: Organic acid with indicator dye.

Trade Name: Clearbore

Product Use: Bore water pump cleaner,

Creation Date: February, 2009

This version issued: January 2019 and is valid for 5 years from this date.

~Hazards Identification

Statement of Hazardous Nature
This product is classified as: Xn, Harmful. Xi, Irritating. Hazardous according to the criteria of SWA.
Not a Dangerous Good according to the Australian Dangerous Goods (ADG) Code.

Risk Phrases; R36, R21/22. imitating to eyes. Harmful in contact with skin and if swallowed.
Safety Phrases: 52, $20, S22, 545, $24/25, 836/39. Keep out of reach of children, When using, do not eat or
drink. Do not breathe dust. In case of accident or if you feel unwell, contact a doctor or Poisons Information Centre

immediately {show this MSDS where possible). Avoid contact with skin and eyes. Wear suitable protective clothing
and eyefface protection.

SUSMP Classification: S6
ADG Classification: None allocated. Not a Dangerous Good under the ADG Code.
UN Number: Naone allocated

GHS Signal word: WARNING.
HAZARD STATEMENT:
H302; Harmful if swallowed.
H312: Harmful in contact with skin,
H320: Causes eye irritation,
PREVENTION
P102: Keep out of reach of children.
P264: Wash contacted areas thoroughly after handting.
P280; Wear protective gloves, protective clothing and eye or face protection.
'P281: Use personal protective equipment as required.
RESPONSE
P311: If swallowed, call 2a POISON CENTER or doctor.
P337: If eye irritation persists: seek medical atiention.
P353: Rinse skin or shower with water.
P31 +P330+P331: IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.
P305+P351+P338: iF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue finsing.
P337+P313: If eye irritation persists: Get medical advice.
p370+P378: Not Combustible. Use extinguishing media suited to burning materials.
DISPOSAL
P501: Dispose of contents and containers to landfill.

Physical Description & Colour: Blue crystalline solid.
Odour: No odour.
Major Health Hazards: harmful in contact with skin, and if swallowed, eye irritant.

SAFETY DATA SHEET
Issued by: Clearbore Pty Ltd AUS Freecall 1800 013 210 NZ Freecall 0800 443 537

_Poisons Information Centre: 13 1126 from anywhere in Australia, 0800 764 766 in New Zealand.



Product Name: Clearbore
Page: 2 of 5
This revision issued: June, 2022

otential Health Effect

Inhalation:

Short Term Exposure: Available data indicates that this product is not harmful. However product may be mildly
irritating, aithough unlikely to cause anything more than mild transient discomfort.

Long Term Exposure: No data for health effects associated with long term inhalation.

Skin Contact:

Short Term Exposure: Available data shows that this product is harmful, but symptoms are not available. in
addition product may be irritating, but is unlikely to cause anything more than mild transient discomfort.

Long Term Exposure: No data for health effects associated with long term skin exposure.

Eye Contact:

Short Term Exposure: This product is an eye irritant. Symptoms may include stinging and reddening of eyes and
watering which may become copious. Other symptoms may alse become evident. If exposure is brief, symptoms
should disappear once exposure has ceased. However, lengthy exposure or delayed treatment may cause permanent
damage.

Long Term Exposure: No data for health effects associated with long term eye exposure.

Ingestion:

Short Term Exposure: Significant oral exposure is considered to be unlikely. Available data shows that this
product is harmful, but symptoms are not available. However, this product is an oral irritant. Symptams may include
burning sensation and reddening of skin in mouth and throat. Other symptoms may alse become evident, but ali
should disappear once exposure has ceased.

Long Term Exposure: No data for health effects associated with long term ingestion.

Carcinogen Status:

SWA: No significant ingredient is classified as carcinogenic by SWA,
NTP: No significant ingredient is classified as carcinogenic by NTP.
IARC: No significant ingredient is classified as carcinogenic by IARC.

B Section 3 - Composition/information on Ingredients .
Ingredients CAS No " Conc,% TWA (mg/m?® STEL (mg/m?)

Oxalic acid 144-62-7 >B0 1 2
Other non hazardous ingredients secret to 100 not set not set

This is a commercial product whose exact rati¢ of components may vary slightly. Minor quantities of other non
hazardous ingredients are also possible.

The SWA TWA expasure value is the average aitborne concentration of a particular substance when calculated over a normal 8 hour warking day
fora § day working week. The STEL (Short Term Exposure Limit) is an exposure value that may be equalled (but should not be exceeded) for no

lenger than 15 minutes and should not be repeated more than 4 times per day. There should be at least 60 minutes between successive exposures
at the STEL. The tesm "peak "is used when the TWA limit, because of the rapid action of the substance, should never be exceeded, even briefly.

Section 4 - First Aid Measures .. .~

General Information;

You should call The Poisons Information Centre if you feel that you may have been poisoned, burned or irritated by
this product. The-number is 13 1126 from anywhere in Australia (0800 764 766 in New Zealand) and is available at alf
times, Have this MSDS with you when you call.

Inhalation: No first aid measures normally required. However, if inhalation has occurred, and irritation has
developed, remove to fresh air and observe until recovered. If irritation becomes painful or persists more than about
30 minutes, seek medical advice.

Skin Contact: Quickly and gently brush away excess solids. Wash gently and thoroughly with warm water (Use non-
abrasive soap if necessary) for 10-20 minutes or untii product is removed, Under running water, remove contaminated
clothing, shoes and leather goods (e.g. watchbands and belts) and completely decontaminate them before reuse or
discard.

Eye Contact: Quickly and gently brush particles from eyes. Immediately flush the contaminated eye(s) with
lukewarm, gently flowing water for 20 minutes or until the product is removed, while holding the eyelid(s) open. Take
care not to rinse contaminated water into the unaffected eye or onto the face. Obtain medicaf attention immediately.
Take special care if exposed persen is wearing contact lenses.

Ingestion: If swallowed, do NOT induce vomiting. Wash mouth with water and contact a Poisons information
Centre, or call a doctor.

SAFETY DATA SHEET
Issued by: Clearbore Pty Ltd AUS Freecall 1800 013 210 NZ Freecall 0800 443 537

Poisons Information Centre: 13 1126 from anywhere in Australia, 0800 764 766 in New Zealand.



Product Name: Clearbore
_ Page: 3of §
This revision issued: June, 2022

_Section 5 - Fire Fighting Measure

Fire and Explosion Hazards: There is no risk of an explosion from this product under normal circumstances if it is
involved in a fire. Violent steam generation or eruption may occur upon application of direct water stream on hot
liquids.

F?re decomposition products from this product may be toxic if inhaled. Take appropriate protective measures.
Extinguishing Media: Not Combustible. Use extinguishing media suited to burning materials.
Fire Fighting: If a significant quantity of this product is involved in a fire, call the fire brigade.
Flash point: Combustible solid.
Upper Flammability Limit: No data.

L.ower Flammability Limit: No data.
Autoignition temperature: No data.

Flammability Class: Combustible solid.

_ Section 6= Accidental Release Measur 2
Accidental release: In the event of a major spill, prevent spillage from entering drains or water courses. Wear full
protective clothing including eye/face protection. All skin areas should be covered. See below under Personal
Protection regarding Ausfralian Standards relating to personal protective equipment. Suitable materials for protective
clothing include rubber, Nitrile, butyl rubber, neoprene. Eye/face protective equipment should comprise as a minimum,
protective goggles. If there is a significant chance that dusts are likely to build up in cleanup area, we recommend that
you use a suitable Dust Mask. Use a P1 mask, designed for use against mechanically generated particles eg silica &
asbestos. Othenwise, not normally necessary.

Stop leak if safe to do so, and contain spill. Sweep up and shovel or collect recoverable product into labelled
containers for recycling or salvage, and dispose of promptly. Consider vacuuming if appropriate. Recycle containers
wherever possible after carefu! cleaning. After spills, wash area preventing runoff from entering drains. If a significant
quantity of material enters drains, advise emergency services. This material may be suitable for approved landfill.
Ensure legality of disposal by consulting regulations prior to disposal. Thoroughly launder protective clothing before
storage or re-use. Advise faundry of nature of contamination when sending contaminated clothing to faundry.

Handling: Keep exposure to this product to a minimum, and minimise the quantities kept in work areas. ‘Check
Section 8 of this MSDS for details of personal protective measures, and make sure that those measures are followed.
The measures detailed below under “Storage” should be followed during handling in order to minimise risks to
persons using the product in the workplace. Also, avoid contact or contamination of product with incompatible
matetials listed in Section 10.

Storage: This product is a Scheduled Poison. Observe all relevant regulations regarding sate, transport and storage
of this schedule of poison. Store packages of this product in a cool place. Make sure that containers of this product
are kept tightly closed. Keep containers dry and away from water. Make sure that the product does not come info
contact with substances listed under "Incompatibilities” in Section 10. Check packaging - there may be further storage
instructions on the label.

T Section 8 - Exposure Controls and Personal Protection.

The following Austratian Standards will provide general advice regarding safety clothing and equipment:

Respiratory equipment: ASINZS 1715, Protective Gloves: AS 2161, Occupational Protective Clothing: AS/NZS 4501
set 2008, Industrial Eye Protection: A$1336 and ASINZS 1337, Occupational Protective Footwear: AS/INZS2210.
SWA Exposure Limits TWA (mg/m?) STEL {mgim?)

Oxalic acid 1 ' 2

No special equipment is usually needed when occasionally handling small guantities. The following instructions are
for bulk handling or where regular exposure in an occupational setting occurs without proper containment systems.
Ventilation: This product should enly be used in a well ventilated area. If natural ventilation is inadequate, use of a
fan is suggested.

Eye Protection: Protective glasses or goggles should be worn when this product is being used. Failure to protect
your eyes may cause them harm. Emergency eye wash facilities are also recommended in an area close to where
this product is being used.

Skin Protection: Prevent skin contact by wearing impervious gloves, clothes and, preferably, apron. Make sure that
all skin areas are covered. See below for suitable material types.

Protective Material Types: We suggest that protective clothing be made from the following materials: rubber,
nitrile, butyl rubber, neoprene.

SAFETY DATA SHEET _
Issued by: Clearbore Pty Lid AUS Freecall 1800 013 210 NZ Freecall 0800 443 537
Poisons Information Centre: 13 1126 from anywhere in Australia, 0800 764 766 in New Zealand.




Product Name: Clearbore
Page: 4 of 5
This revision issued: June, 2022
Respirator: If there is a significant chance that dusts are fikely to build up in the area where this product is being
used, we recommend that you use a suitable Dust Mask. Otherwise, not normally necessary.
Eyebaths or eyewash stations and safety deluge showers should be provided near to where this product is being
used. '

... Section 9 - Physical and Chemical Propefties:

Physical Description & colour; Blue crystalline solid.

Odour: No odour,

Boiling Point: No specific data. Expected to decompose before boiling,
Freezing/Melting Point: 187°C

Volatiles: No specific data. Expected to be low at 100°C.
Vapour Pressure: Negligible at normal ambient temperatures.
Vapour Density: No data.

Specific Gravity: 1.65 at 20°C

Water Solubility: Soluble.

pH: 2 approx (concentration not given)

Volatility: Negligible at normal ambient temperatures.
Odour Threshold: No data.

Evaporation Rate; No data,

Coeff Qiliwater Distribution: No data

Auteignition temp: No data.
R Lk Se't':__tiqh'.fl'o§="Sta'biiilt"y."é’tjh’d:Réa;'::'t'iVit'y?;

Reactivity: This product is uniikely to react or decompose under normal storage conditions. However, if you have
any doubts, contact the supplier for advice on shelf life properties.

Conditions to Avoid: This product should be kept in a cool place, preferably below 30°C. Keep containers tightly
closed. Containers should be kept dry,

Incompatibilities: strong oxidising agents, zinc, tin, aluminium and their alloys.

Fire Decomposition: Carbon dioxide, and if combustion is incomplete, carbon monoxide and smoke. Water.
Carbon monoxide poisoning produces headache, weakness, nausea, dizziness, confusion, dimness of vision,
disturbance of judgment, and unconsciousness followed by coma and death,

Polymerisation: This product will not undergo polymerisation reactions.

" 'Section 11 - Toxicological Information

Local Effects:
Target Organs: There is no data to hand indicating any particular target organs.

lassification of Hazardous Ingredient

Ingredient Risk Phrases
Oxalic Acid Cone>=5%: Xn; R21/22

" Section 12 - Ecological Information

This product is biodegradable. It will not accurmulate in the soil or water or cause long term problems, This product is
unlikely to accumulate in body tissues.

Section 13 - Disposal Considerations -

Disposal: This product may be recycled if unused, or if it has not been contaminated so as to make it unsuitable for
its intended use. If it has been contaminated, it may be possible to reclaim the product by filtration, distillation or some
other means. If neither of these options is suitable, consider controlled incineration, or landfill.

... - Section4:Transportinformation = .

ADG Code: This product is not classified as a Dangerous Good. No special transport conditions are necessary
unfess required by other regulations,

' ____Section 15 - Regulatory Information "0

AICS: All of the significant ingredients in this formulation are compliant with NICNAS regulations.
The following ingredient: Oxalic acid, is mentioned in the SUSMP.

SAFETY DATA SHEET
Issued by: Clearbore Pty Ltd AUS Freecall 1800 013 210 NZ Freecall 0800 443 537

Poisons Information Centre: 13 1126 from anywhere in Australia, 0800 764 766 in New Zealand.




Product Name: Clearbore

Page: 5 of 5

This revision issued: June, 2022

“Section 16 - Other Information .

This MSDS contains only safety-related information. For other data see product literature.
Acronyms:

ADG Code Australian Code for the Transport of Dangerous Goods by Road and Rail (7" edition)
AICS Australian Inventory of Chemical Substances

SWA Safe Work Australia, formerly ASCC and NQHSC

CAS number Chemical Abstracts Service Registry Number

IARC Internationai Agency for Research on Cancer

NTP National Toxicology Program (USA)

R-Phrase Risk Phrase

SUSMP Standard for the Uniform Scheduling of Medicines & Poisons

UN Number United Nations Number

THIS MSDS SUMMARISES OUR BEST KNOWLEDGE OF THE MEALTH AND SAFETY HAZARD INFORMATION OF THE PRODUCT AND
HOW TO SAFELY HANDLE AND USE THE PRODUCT IN THE WORKPLACE. EACH USER MUST REVIEW THIS MSDS IN THE CONTEXT OF
HOW THE PRODUCT WILL BE HANDLED AND USED IN THE WORKPLACE.

IF CLARIFICATION OR FURTHER INFORMATION IS NEEDED TO ENSURE THAT AN APPROPRIATE RISK ASSESSMENT CAN BE MADE,
THE USER SHOULD CONTAGT THIS COMPANY SO WE CAN ATTEMPT TC OBTAIN ADDITIONAL INFORMATION FROM OUR SUPPLIERS

OUR RESPONSIBILITY FOR PRODUCTS SCLD IS SUBJECT TG QUR STANDARD TERMS AND CONDITIONS, A COPY OF WHICH |5 SENT
TO OUR CUSTOMERS AND 1S ALSO AVAILABLE ON REQUEST.

Please read all labels carefully before using product.

This MSDS is prepared in accord with the SWA document “Preparation of Safety Data Sheets for
Hazardous Chemicals - Code of Practice” (December 2011)
Copyright @ Kilford & Kilford Pty Lid, June, 2022,

http: ffwww.kilford.com.au/ Phone +61 2 9251 4532

SAFETY DATA SHEET
Issued by: Clearbore Pty Ltd AUS Freecall 1800 013 210 NZ Freecall 0800 443 537

Poisons Information Centre: 13 1126 from anywhere in Australia, 0800 764 766 in New Zealand.
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