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1.0 Preamble

On the instructions of ByrneLooby Consulting Engineers, a site investigation was carried out by Ground
Investigations Ireland Ltd., between September and October 2019 at the marsh in Arklow Town, Co
Wicklow.

2.0 Overview

2.1. Background

It is proposed to dredge the River Avoca at the northern side of the bridge and as such, the ground
investigation in the Marsh area was carried out to gain information on groundwater levels in the marsh over
a period of time prior to any dredging works being conducted. The ground investigation in the marsh is part

of the overall Flood Relief Scheme designed by Wicklow County Council.

2.2. Purpose and Scope

The purpose of the site investigation was to investigate subsurface conditions utilising a variety of
investigative methods in accordance with the project specification. The scope of the work undertaken for

this project included the following:

e Visit project site to observe existing conditions

e Carry out 12 No. Window Sample Boreholes to recover soil samples
e Installation of 5 No. Groundwater monitoring wells

e Carry out 5 No. Rising Head Tests

e Carry out 5 No. Permeability Tests

e Geotechnical & Environmental Laboratory testing

e Factual Report



3.0 Subsurface Exploration

3.1. General

During the ground investigation a programme of intrusive investigation specified by the Consulting Engineer
was undertaken to determine the sub surface conditions at the proposed site. Regular sampling and in-
situ testing were undertaken in the exploratory holes to facilitate the geotechnical descriptions and to enable
laboratory testing to be carried out on the soil samples recovered during excavation and drilling.

The procedures used in this site investigation are in accordance with Eurocode 7 Part 2: Ground
Investigation and testing (ISEN 1997 — 2:2007) and B.S. 5930:2015.

3.2. Window Sampling

The window sampling was carried out at the locations shown in the location plan in Appendix 1 using a
Dando Terrier/Tecop Tec 10 percussion drilling rig. The window sampling consists of a 1m long steel tube
with a cutting edge and an internal plastic liner which is mechanically driven into the ground utilising a 50kg
weight falling a height of 500mm. Upon completion of the 1m sample, the tube is withdrawn, and the plastic
liner removed and sealed for logging and sub sampling by a Geotechnical Engineer/Engineering Geologist.
The tube is replaced in the borehole and a subsequent 1m sample can be recovered. Occasionally outer
casing or a reduced diameter tube is utilised to enable the window sample to progress in difficult drilling
conditions. Geotechnical or environmental soil samples can be recovered from each of the liners following

logging. The window sample records are provided in Appendix 2 of this Report.

3.3. Groundwater

Groundwater Installations were installed upon the completion of the window samples at the locations shown
in the location plan in Appendix 1 to enable sampling and the determination of the equilibrium groundwater
level. The typical groundwater monitoring installation consists of a 50mm HDPE slotted pipe with a pea
gravel response zone and bentonite seal installed to the Engineers specification. Where required the
standpipe is sealed with a gas tap and finished with a durable steel cover fixed in place with a concrete
surround. The installation details are provided on the exploratory hole logs in the Appendix 2 of this Report.
Data loggers were installed in each standpipe to establish the hydrogeological regime and groundwater

levels over a 6-week period and this is provided in Appendix 3 of this Report.



3.4. Permeability Testing

Permeability tests were carried out in the 5 No. locations where standpipes were installed. The test
measures the permeability (k) of the soil because it is carried out in-situ. The test method consisted of a
rising head test. The rising head test was carried out in window sample locations as specified by the
Consulting engineer and requires the pumping out of the groundwater encountered in the borehole. The
initial groundwater levels are recorded, and pumping begins, with the volume of groundwater removed
recorded. Once the standpipe is emptied, the rise in water level with time in the standpipe was recorded,
allowing for the calculation of the rate of groundwater ingress. The results of the permeability tests are

provided in Appendix 5 of the Report.

3.5. Surveying

The exploratory hole locations have been recorded using a Trimble R10 GNSS System which records the
coordinates and elevation of the locations to ITM or Irish National Grid as required by the project
specification. The coordinates and elevations are provided on the exploratory hole logs in the appendices

of this Report.

3.6. Laboratory Testing
Geotechnical testing consisting of Particle Size Distribution (PSD), hydrometer tests were carried out in
NMTL’s Geotechnical Laboratory in Carlow. Organic matter content test was carried out by Element

Materials Technology, United Kingdom.

The results of the laboratory testing are included in Appendix 6 of this Report.



4.0 Ground Conditions

4.1. General

The ground conditions encountered during the investigation are summarised below with reference to insitu
and laboratory test results. The full details of the strata encountered during the ground investigation are

provided in the exploratory hole logs included in the appendices of this report.

The sequence of strata encountered were consistent across the site and are generally comprised;

o PEAT
e COHESIVE DEPOSITS

e GRANULAR DEPOSITS

PEAT: Peat was encountered in all the exploratory holes from ground level and between cohesive deposits
and was present to a maximum depth of 3.00m BGL.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath and between the PEAT and were
described typically as brownish grey or dark brown slightly sandy slightly gravelly SLIT with occasional
rootlets and wood fragments. The secondary sand and gravel constituents varied across the site and with
depth, with granular lenses occasionally present in the glacial till matrix.

GRANULAR DEPOSITS: The granular deposits were encountered below the base of the cohesive deposits
and were typically described as bluish grey clayey slightly sandy subrounded to subangular fine to coarse
SAND with occasional rootlets. The secondary sand/gravel and silt/clay constituents varied across the site.

4.2. Groundwater

Groundwater was encountered in all the exploratory holes as the ground investigation was conducted in a
marsh. Data loggers were installed over a 6-week period to establish the hydrogeological regime and
groundwater levels that would be expected to vary with the time of year, rainfall and other factors. For this
reason, standpipes were installed at locations WS08, WS09, WS10, WS13 and WS14. The

groundwater monitoring is included in Appendix 3 ofthis Report.



APPENDIX 1 - Site Location Plan
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APPENDIX 2 — Window Sampling Records



Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WS02
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.57 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723659.1 E6741749 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r s
r Soft dark brown fibrous PEAT with grass rootlets s . ol
L s
L (0.35) e sl
- s
0.22 C 0.35 ksl
0.35-0.70 B : - : Soft to firm brown mottled red organic SILT with rootlets :.\\l:,,: - B
[ %l
L (0.35) lalgy >~ x
O :.\w,,: % :
013 - 0.70 I™S5f dark brown silty PEAT with rootlets N Rz N
C (0.30) Al
— ales ki)
043 [— 1.00 v
et : Soft dark brown pseudo fibrous spongy PEAT N sl N
C i ‘A\If/,\ 1
- Ll sl
r s
— ksl
[ aales
L ISV
—  (1.00) sl
r alrs. sl
- sl
[ b sl
L Al
— BV
L sl
r BUZSE A
2.00-3.00 B 43— 2.00 | —5sh grey slightly gravelly slightly clayey fine to coarse
— SAND with rootlets
—  (1.00)
243 —  3.00
C Complete at 3.00m
Remarks
0.00-1.00m BGL 90% recovery (aggﬁ',‘;) '5?,99“'
1.00-2.00m BGL 100% recovery
2.00-3.00m BGL 70% recovery
1:25 AB
Figure No.
8975-08-19.WS02

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WS04
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.80 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723971.1 E674153.7 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Soft brown slightly gravelly organic TOPSOIL with rootlets
- (0.40)
040 L 040 Soft to firm grey mottled red slightly sandy very gravelly
— SILT with wood and grass rootlets
— (0.40)
-0.01 1= 080 Soft light brown slightly sandy SILT with rootlets and wood
090-150 | B - fragments
L (0.70)
071 = 1.50 Soft dark brown pseudo fibrous damp spongy PEAT
— (040) v )
L sl
— ksl
A1 190 by
L : Bluish grey slightly gravelly very clayey fine to coarse
200-3.00 B — SAND with rootlets
E o (1.10)
221 —  3.00
C Complete at 3.00m
Remarks
0.00-1.00m BGL 70% recovery (aggﬁ',‘;) '5?,99“'
1.00-2.00m BGL 100% recovery
2.00-3.00m BGL 65% recovery
2.00-3.00m very wet 1:25 AB
Figure No.
8975-08-19.WS04

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WSo05
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.65 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
724528.6 E 673834.2 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Soft brown slightly sandy slightly gravelly SILT with rootlets
—  (0.60)
005 060 : :
0.60-1.00 B o x:gymsgrﬁsbrown spongy fibrous PEAT with large wood Mty
L s
— (0.40) e sl
r s
[ BUZSE A
- sl
035 1.00 Mot grey slightly sandy SILT with rootlets and wood R
— fragments e
% ERRL
L (050) SRR
- R
1.50-3.00 B -0.85 [ 1.50 Bluish grey slightly gravelly very clayey fine to coarse
— SAND with rootlets
L (1.50)
235 — 3.0
C Complete at 3.00m
Remarks

0.00-1.00m BGL 50% recovery
1.00-2.00m BGL 100% recovery
2.00-3.00m BGL 80% recovery

Scale Logged
(approx) | By

1:25 AB

Figure No.
8975-08-19.WS05

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WSo7
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.47 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
724413.1 E 673854.4 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Very soft dark brown fibrous PEAT with rootlets A\|,:\I”'\\\|,,,
L s
- ISV
’ sl
[ BUZSER
[ A
L ales ki)
—  (1.00) s
r alrs. sl
— sl
[ ISP
L s
— ksl
= s
— ISV
053 —  1.00 =
UL : Brownish grey gravelly very clayey fine to coarse SAND
— with grass rootlets
- (0.60)
A3 1.60 Firm brownish grey slightly sandy SILT with rootlets
2.00-3.00 B L
L (1.40)
253 —  3.00
C Complete at 3.00m
Remarks
0.00-1.00m BGL 30% recovery (aggﬁ',‘;) '5?,99“'
1.00-2.00m BGL 70% recovery
2.00-3.00m BGL 100% recovery
1:25 AB
Figure No.

8975-08-19.WS07

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 Wso08
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
. . Number
Method : ggr\fp-llngmdowless 0.44 Byrne Looby Partners 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
724385.4 E 673763.9 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (Thickness) E
r s
r Very soft dark brown fibrous spongy PEAT with s . ol
O rootlets KA
- Ll sl
L s
[ (0.65) e sl
[ A
L ales ki)
- sl
r Ll sl
021 065 i
et : Soft brownish grey slightly sandy SILT with rootlets | =~ x "
r AN
— R S
1.00-1.70 B E i R %;5%
[ (1.05) e ] oo
r I Fase]
C ERLA REE)
C KR e
L e 9{0:2'
— RS B
c R s
- IR =5
L X ]
.26 .70 " Biyish grey slightly gravelly clayey fine to medium fased
— SAND with occasional rootlets ‘é.“v";;j;;
2.00-3.00 B -
o (1.30)
-2.56 [—  3.00
C Complete at 3.00m
Remarks

0.00-1.00m BGL 75% recovery
1.00-2.00m BGL 90% recovery
2.00-3.00m BGL 80% recovery

Standpipe installed, 50mm slotted from 3.00 to 1.00m BGL, sealed from 1.00m BGL to GL with cement benthonite seal with raised covers

Scale Logged
(approx) | By

1:25 AB

Figure No.
8975-08-19.WS08

Produced by the GEOtechnical DAtabase SYstem (GEODASY)

(C) all rights reserved



Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WS09
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
. . Number
Method : ggr\fp-llngmdowless 0.67 Byrne Looby Partners 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
724237.4 E 6739489 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (Thickness) E
} (0.20) Soft brown TOPSOIL with grass rootlets
0.20-1.00 B 0.47 L 020 Soft to firm brown mottled red SILT with grass LR
- rootlets < Cx ok
L (0.75) « x s
0281 095 Soft dark brown organic SILT with wood and grass NN
1.00-1.70 B + rootlets Ehae [
% By
% i
L bt
C (0.75) %&EE%
I 5‘:5.1 d;'
L oZu"“Est
C S
[ ]
.08 1.70 Grey slightly gravelly clayey fine to medium SAND fased
— with grass rootlets ‘é.“v";;j;;
2.00-3.00 B -
o (1.30)
233 — 3.0
C Complete at 3.00m
Remarks

0.00-1.00m BGL 85% recovery
1.00-2.00m BGL 100% recovery
2.00-3.00m BGL 100% recovery

Standpipe installed, 50mm slotted from 3.00 to 1.00m BGL, sealed from 1.00m BGL to GL with cement benthonite seal with raised covers

Scale Logged
(approx) | By

1:25 AB

Figure No.
8975-08-19.WS09

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WsS10
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
. . Number
Method : ggr\fp-llngmdowless 0.85 Byrne Looby Partners 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723603.1 E 674055.3 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (Thickness) E
r Soft brown TOPSOIL with grass rootlets
L (0.25)
0.60 L 025 Brown mottled red clayey fine to medium SAND
- with rootlets
L (0.35)
0.60-1.00 B 025~ 060 Firm to stiff brown mottled red slightly sandy SILT
R — with grass rootlets
— (0.40)
1.00-1.70 B 015 = 100 T brownish grey slightly sandy slightly gravelly Eree 3‘3@5
— SILT with rootlets e
% i
L b
C %’%’;i
T (0.85) s
[ brot e
- (R
C S
o
fg.?dg
1.00 } 1.85 %&%’i
aad i ’ rey slightly gravelly clayey fine to coarse g}“?f'
Gl lightl lly cl fi SAND 12
H with rootlets %%3;-;;‘
2.00-3.00 B L
C (1.15)
215 —  3.00
C Complete at 3.00m
Remarks

0.00-1.00m BGL 100% recovery
1.00-2.00m BGL 85% recovery
2.00-3.00m BGL 60% recovery

Standpipe installed, 50mm slotted from 3.00 to 1.00m BGL, sealed from 1.00m BGL to GL with cement benthonite seal with raised covers

Scale Logged
(approx) | By

1:25 AB

Figure No.
8975-08-19.WS10

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



. . Site
Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WS11
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.67 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
724137.7 E673810.3 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r (0.15) | Soft brown very organic TOPSOIL with wood fragments
0.15-0.85 B 0521 015 I Fim grey mottled red organic SILT with rootlets s
r " i « :\\If/,
= .\\VQ ® o
O :‘\\\f/,: * :
— (0.70) < Tl
— ,\\\/; S : S
[ :.\\\//,: x :
C <k ]
- = Jt = =
0.18 — 085 Very soft brown pseudo fibrous spongy PEAT with rootlets " B N
; i '.\\|f/,‘ 1
1.00-1.50 B - e sl
— s
(0.65) alre sl
L s
- ISV
L s
— ales ki)
-0.83 — 1.50 Grey gravelly clayey fine to coarse SAND witrh rootlets
L (1.50)
233 — 3.0
C Complete at 3.00m
Remarks
0.00-1.00m BGL 90% recovery (aggﬁ',‘;) '5?,99“'
1.00-2.00m BGL 70% recovery
2.00-3.00m BGL 100% recovery
2.00-3.00m BGL very wet 1:25 AB

Figure No.
8975-08-19.WS11

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




. . Site
Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 WS12
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.51 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723892 E 673974.1 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Soft rown very sandy gravelly TOPSOIL with many grass
C (020) | rootlets
0.31 — 0.20 - - -
0.20-0.90 B L Firm brown mottled red very organic SILT with wood e >
— fragments L
; .\\VZ = : ®
[ :\\\\f/,: d :
r (0.70) < Tl
L ,\\\/; S : S
L :.\\\//,: x :
- <k ]
- — Jt = =
0.90-1.80 B 040 L 0.90 Soft spongy pseudo fibrous PEAT with grass rootlets " B N
77 i '.\\|f/,‘ 1
— BUZSE A
L sl
[ BUZSER
[ s
r (0.90) .\\|f/,~\\|f/:\\|f/,
= ales aliy)
— s
[ BUZ P
L s
- ales aliy)
= s
130 - 1.80 Grey gravelly clayey very organic fine to coarse SAND with
- rootlets
2.00-3.00 B L
- (220
350 —  4.00
r Complete at 4.00m
Remarks
0.00-1.00m BGL 97% recovery (aggﬁ',‘;) '5?,99“'
1.00-2.00m BGL 97% recovery
2.00-3.00m BGL 90% recovery
3.00-4.00m BGL 50% recovery 1:25 AB

Figure No.
8975-08-19.WS12

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Site

Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 ws13
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.76 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723938.3 E 673869.5 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (Thickness) E
r B
r Very soft brown fibrous spongy PEAT with grass sl . e
L (0.20) | rootlets s
0.10-1.00 B 0.56 0.20 DY
UL : Firm grey mottled red SILT with grass rootlets e
O < "kl
- lald, = =
[ :‘\\\f/,: ® :
L < Tl
- (080 N
L :.\\\//,: x :
- < "kl
L .\\VQ ® o
L N
1.00-1.70 B 024 100 5ot to firm brown organic slightly sandy SILT with % % ") ESE2 Bie
— rootlets K BEtid Tzl
; A 3 o ;58 g
- [ 5‘(35 dg:"
T (070 B oy
- 9{0:2':
C S
C el
-0.94 1 1.70 Grey gravelly clayey fine to coarse SAND with fased
— grass rootlets %&5;
- goﬁ'ﬁ%
[ s
r e
2.00-3.00 B -
o (1.30)
224 — 3.0
C Complete at 3.00m
Remarks

0.00-1.00m BGL 100% recovery
1.00-2.00m BGL 90% recovery
2.00-3.00m BGL 65% recovery

Standpipe installed, 50mm slotted from 3.00 to 1.00m BGL, sealed from 1.00m BGL to GL with cement benthonite seal with raised covers

Scale Logged
(approx) | By

1:25 AB

Figure No.
8975-08-19.WS13

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



Site

Ground Investigations Ireland Ltd | Number
e Arklow Marsh - Option 2 ws14
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.66 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723803 E 6741179 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (Thickness) =
r Firm grey mottled red organic SILT with grass M
C rootlets « 2 x :\\V/,
— (0.40) by ==
L X.\\\;‘,,: .
C " x al)
026 L 040 Very soft brown spongy pseudo fibrous PEAT with Rz
— grass and wood rootlets ol v iy
— ISV
r il
[ BUZSER
[ sl
L BUZSE A
- Al
r ke sl
I sl = e nnt|
1.00-2.00 B L * Es e
- (1 . 40) .\\|f/,‘\\|f/"\\|//, ?: : %}Q |
L EUARITA B
= sl e
— BUZERATA é’p‘i’jﬂdﬁ
r s :ﬁﬁj
O RUSSN A - Bie ]
[ il %%
L KATFK{TA s
— e :oﬁd%ij
r KU -z ;;:g
O e st
114 180 . . . be ol e
L Very soft brown silty pseudo fibrous PEAT with Wi A
— grass and wood rootlets [l " sl T
L Al o
- s sl 5
200300 | B B Y
[ ales aliy)
[ e
L ISV
— s
= ales aliy)
— (1.20) il
[ Ll sl
L Al
- BUZSER
L U2
— BUZSE A
[ i
C BUZSER
- Al
. ales ki)
-2.34 — 3.00 .
C Complete at 3.00m
Remarks

0.00-1.00m BGL 55% recovery
1.00-2.00m BGL 100% recovery
2.00-3.00m BGL 100% recovery

Standpipe installed, 50mm slotted from 3.00 to 1.00m BGL, sealed from 1.00m BGL to GL with cement benthonite seal with raised covers

Scale Logged
(approx) | By

1:25 AB

Figure No.
8975-08-19.WS14

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved



. . Site
Ground Investigations Ireland Ltd , Number
e Arklow Marsh - Option 2 Ws15
www.gil.1e
Machine : Tec op 10 Dimensions Ground Level (mOD) | Client Job
Number
Method : Drive-in Windowless 0.84 Byrne Looby Partners
Sampler 8975-08-19
Location ates Project Contractor Sheet
13/09/2019
723721.6 E673948.1 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Soft brown organic TOPSOIL with rootlets
- (0.30)
0.30-1.00 B 0.54 L 030 Firm brown mottled red slightrly sandy organic SILT with ke ;\Ii
’ ’ — grass rootlets L
; i3 ia\\./ﬁx-.x
L i
B el
L (0.90) R
C kS
C Ll
L R
r "l
- B
-0.36 - 1.20 Soft dark brown spongy pseudo fibrous PEAT with wood B2
— fragments ki . sl
— Ll sl
r (0.50) ala
[ ksl
[ e
L Ll sl
-0.86 L 1.70 Grey gravelly fine to coarse SAND with occasional rootlets
o (1.30)
216 [—  3.00
C Complete at 3.00m
Remarks
0.00-1.00m BGL 100% recovery (aggﬁ',‘;) '5?,99“'
1.00-2.00m BGL 95% recovery
2.00-3.00m BGL 85% recovery
1:25 AB
Figure No.

8975-08-19.WS15

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved




Arklow Marsh Option 2 WS Photos
WS12

client: QAR —of- 1
site: VR Yoy pESH ORT\O 2. - pate: 3 Ja/)q
Borehole ref: W S22 Depth: From ©.0
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APPENDIX 3 — Groundwater Monitoring



Arklow Marsh Groundwater Montioring

0.5

e \N/SO8

e \N/S09

0.3

WS13

e \\/S14

e \WS 10

0.1

b=
o

(aow) |ans1

-0.3

-0.5

-0.7

23/10/2019 18:00

21/10/2019 18:00

19/10/2019 18:00

17/10/2019 18:00

15/10/2019 18:00

13/10/2019 18:00

11/10/2019 18:00

09/10/2019 18:00

07/10/2019 18:00

05/10/2019 18:00

03/10/2019 18:00

01/10/2019 18:00

29/09/2019 18:00

27/09/2019 18:00

25/09/2019 18:00

23/09/2019 18:00

21/09/2019 18:00

19/09/2019 18:00

17/09/2019 18:00

15/09/2019 18:00

13/09/2019 18:00

11/09/2019 18:00

Note: Data Logger for WS10 interfered with and removed from standpipe on 30/09/2019



APPENDIX 4 — Rising Head Tests



Rising Head Test WS08

2.5

== \\/ater Level (MOD)

n —

—

(aow) |19n3] 42380\
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Rising Head Test WS09
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== \Nater Level (mOD)

n
—
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Rising Head Test WS10
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== \Nater Level (mOD)

n —
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Rising Head Test WS13
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Rising Head Test WS14
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APPENDIX 5 — Permeability Tests



RISING HEAD TEST

Window Sample No. WS08 Job Name Arklow Marsh
Filter Zone Standpipe Details:
Depth from (m bgl) 1.00 Height above Ground Level n/a
Depthto  (m bgl) 3.00 Depth (m below top of SP) n/a
Length of Filter (m) 2.00 Depth (mbgl) n/a
Hole Diameter (m) 0.15 Diameter (m) n/a
CSA of Filter Zone (m2) 0.018
Water Level Prior to Start of Test (Ws)
Metres below top of SP n/a
Test No. Test1 Metres (mOD) 0.9729
Time Water Level (W) Head H
(mins) Metres (mOD) (W-Ws) H/HO
00:00 21985  1.2256 1.000 Ho
00:10 21997  1.2268 1.001 1.2256
00:20 21983  1.2254 1.000
00:30 2.1985  1.2256 1.000
00:40 21980 1.2251 1.000
00:50 21978  1.2249 0.999
01:00 21985  1.2256 1.000
01:10 2.1991 1.2262 1.000
01:20 2.1989 1.226 1.000
01:30 21975  1.2246 0.999
01:40 21973  1.2244 0.999
01:50 21975  1.2246 0.999
02:00 21966  1.2237 0.998
02:10 2.1961 1.2232 0.998
02:20 21958  1.2229 0.998
02:30 21966  1.2237 0.998
02:40 21952  1.2223 0.997
02:50 21953  1.2224 0.997
03:00 21955  1.2226 0.998
03:10 2.1937  1.2208 0.996
03:20 21942  1.2213 0.996
03:30 21993  1.2264 1.001
03:40 21986  1.2257 1.000
03:50 21935 1.2206 0.996
04:00 21928  1.2199 0.995
04:10 21923 1.2194 0.995




Time

(mins)
04:20
04:30
04:40
04:50
05:00
05:10
05:20
05:30
05:40
05:50
06:00
06:10
06:20
06:30
06:40
06:50
07:00
07:10
07:20
07:30
07:40
07:50
08:00
08:10
08:20
08:30
08:40
08:50
09:00
09:10
09:20
09:30
09:40
09:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10

Water Level (W)

Metres (mOD)
2.1928
2.1927
2.1920
2.1921
2.1914
2.1910
2.1908
2.1911
2.1902
2.1904
2.1908
2.1897
2.1914
2.1904
2.1891
2.1890
2.1884
2.1888
2.1888
2.1887
2.1879
2.1883
2.1876
2.1866
2.1871
2.1874
2.1865
2.1871
2.1857
2.1856
2.1856
2.1849
2.1845
2.1843
2.1850
2.1845
2.1837
2.1849
2.1838
2.1830
2.1821
2.1822

Head H

(W-Ws)
1.2199
1.2198
1.2191
1.2192
1.2185
1.2181
1.2179
1.2182
1.2173
1.2175
1.2179
1.2168
1.2185
1.2175
1.2162
1.2161
1.2155
1.2159
1.2159
1.2158
1.215
1.2154
1.2147
1.2137
1.2142
1.2145
1.2136
1.2142
1.2128
1.2127
1.2127
1.212
1.2116
1.2114
1.2121
1.2116
1.2108
1.212
1.2109
1.2101
1.2092
1.2093

H/HO
0.995
0.995
0.995
0.995
0.994
0.994
0.994
0.994
0.993
0.993
0.994
0.993
0.994
0.993
0.992
0.992
0.992
0.992
0.992
0.992
0.991
0.992
0.991
0.990
0.991
0.991
0.990
0.991
0.990
0.989
0.989
0.989
0.989
0.988
0.989
0.989
0.988
0.989
0.988
0.987
0.987
0.987



Time

(mins)
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
13:00
13:10
13:20
13:30
13:40
13:50
14:00
14:10
14:20
14:30
14:40
14:50
15:00
15:10
15:20
15:30
15:40
15:50
16:00
16:10
16:20
16:30
16:40
16:50
17:00
17:10
17:20
17:30
17:40
17:50
18:00
18:10

Water Level (W)

Metres (mOD)
2.1831
2.1817
2.1835
2.1817
2.1806
2.1803
2.1812
2.1798
2.1802
2.1799
2.1787
2.1776
21774
21773
2.1766
21772
2.1764
2.1754
2.1764
2.1753
21744
2.1746
21735
2.1735
2.1726
2.1732
21727
21722
21729
21712
2.1695
2.1750
2.1693
2.1681
2.1686
2.1683
2.1677
2.1674
2.1657
2.1653
2.1650
2.1644

Head H

(W-Ws)
1.2102
1.2088
1.2106
1.2088
1.2077
1.2074
1.2083
1.2069
1.2073
1.207
1.2058
1.2047
1.2045
1.2044
1.2037
1.2043
1.2035
1.2025
1.2035
1.2024
1.2015
1.2017
1.2006
1.2006

1.

1997

1.2003

1.
1.

1.
1.

1998
1993
1.2

1983
1966

1.2021

1.
.1952
.1957
.1954
.1948
.1945
.1928
1924
1921
1915

JEE I UL (U UL U UL UL U

1964

H/HO
0.987
0.986
0.988
0.986
0.985
0.985
0.986
0.985
0.985
0.985
0.984
0.983
0.983
0.983
0.982
0.983
0.982
0.981
0.982
0.981
0.980
0.980
0.980
0.980
0.979
0.979
0.979
0.979
0.979
0.978
0.976
0.981
0.976
0.975
0.976
0.975
0.975
0.975
0.973
0.973
0.973
0.972



Time

(mins)
18:20
18:30
18:40
18:50
19:00
19:10
19:20
19:30
19:40
19:50
20:00
20:10
20:20
20:30
20:40
20:50
21:00
21:10
21:20
21:30
21:40
21:50
22:00
22:10
22:20
22:30
22:40
22:50
23:00
23:10
23:20
23:30
23:40
23:50
24:00
24:10
24:20
24:30
24:40
24:50
25:00
25:10

Water Level (W)

Metres (mOD)
2.1645
2.1635
2.1622
2.1621
2.1616
2.1613
2.1600
2.1589
2.1586
2.1577
2.1571
2.1568
2.1556
2.1547
2.1536
2.1533
2.1524
2.1509
2.1504
2.1506
2.1500
2.1482
2.1461
2.1460
2.1457
2.1436
2.1430
2.1420
2.1420
2.1410
2.1395
2.1383
2.1374
2.1369
2.1357
2.1373
2.1333
2.1318
21312
2.1290
2.1269
2.1264

Head H

(W-Ws)
1.1916
1.1906
1.1893
1.1892
1.1887
1.1884
1.1871

1.186
1857
1848
1842
1839
1827
1818
1807
1804
1795

1.178
775
A777
A771
1753
1732
1731
1728
1707
1701
1691
1691
1681
1666
1654
1645

1.164

1.1628

1.1644

1.1604

1.1589

1.1583

1.1561
1.154

1.1535

JEL I UL UL U U UL UL G

[ I UL U UL U U UL U UL UL U (UL UL U U

H/HO
0.972
0.971
0.970
0.970
0.970
0.970
0.969
0.968
0.967
0.967
0.966
0.966
0.965
0.964
0.963
0.963
0.962
0.961
0.961
0.961
0.960
0.959
0.957
0.957
0.957
0.955
0.955
0.954
0.954
0.953
0.952
0.951
0.950
0.950
0.949
0.950
0.947
0.946
0.945
0.943
0.942
0.941



Time

(mins)
25:20
25:30
25:40
25:50
26:00
26:10
26:20
26:30
26:40
26:50
27:00
27:10
27:20
27:30
27:40
27:50
28:00
28:10
28:20
28:30
28:40
28:50
29:00
29:10
29:20
29:30
29:40
29:50
30:00
30:10
30:20
30:30
30:40
30:50
31:00
31:10
31:20
31:30
31:40
31:50
32:00
32:10

Water Level (W)

Metres (mOD)
2.1242
2.1225
2.1208
2.1180
2.1168
2.1157
2.1130
2.1114
2.1088
2.1057
2.1032
2.1007
2.0979
2.0950
2.0916
2.0886
2.0847
2.0817
2.0767
2.0721
2.0675
2.0630
2.0566
2.0518
2.0446
2.0375
2.0302
2.0214
2.0137
2.0046
1.9948
1.9831
1.9736
1.9611
1.9481
1.9326
1.9164
1.8998
1.8804
1.8595
1.8370
1.8123

Head H

(W-Ws)
1513
1496
1479
1451
1439
1428
1401
1385
1359
1328
1303
1278

1.125
1.1221
1.1187
1.1157
1.1118
1.1088
1.1038
1.0992
1.0946
1.0901
1.0837
1.0789
1.0717
1.0646
1.0573
1.0485
1.0408
1.0317
1.0219
1.0102
1.0007

0.9882

0.9752

0.9597

0.9435

0.9269

0.9075

0.8866

0.8641

0.8394

JEE I U U UL UL UL UL UL U UL U G

H/HO
0.939
0.938
0.937
0.934
0.933
0.932
0.930
0.929
0.927
0.924
0.922
0.920
0.918
0.916
0.913
0.910
0.907
0.905
0.901
0.897
0.893
0.889
0.884
0.880
0.874
0.869
0.863
0.855
0.849
0.842
0.834
0.824
0.816
0.806
0.796
0.783
0.770
0.756
0.740
0.723
0.705
0.685



Time Water Level (W) HeadH

(mins) Metres (mOD) (W-Ws) H/HO
32:20 1.7847 0.8118 0.662
32:30 1.7569 0.784 0.640
32:40 1.7268  0.7539 0.615
32:50 1.6930 0.7201 0.588
33:00 1.6569 0.684 0.558
33:10 1.6154  0.6425 0.524
33:20 1.5695 0.5966 0.487
33:30 1.5079 0.535 0.437
33:40 1.4328  0.4599 0.375
33:50 1.3366  0.3637 0.297
34:00 1.2119 0.239 0.195
34:10 0.9729 0 0.000

Intake Factor (F) Basic Time Factor

L 2.00 H/Ho 0.37

L/D 13.3 T (mins) 33.5 at H/Ho = 0.37
F 3.83 from graph

Intake Factor (F): Impervious bottom: BS5930 Case d) - Case b)
Case d) F = (2*Pi*L) / Ln (L/D + SQRT((1 + (L/D)*(L/D)))

Permeability
Note: Diameter of filter zone used in calculation of area in permeability calculation below;
k=A/(FxT) 1.38E-04 m/min

2.30E-06 m/sec
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RISING HEAD TEST

Window Sample No. WS09 Job Name Arklow Marsh
Filter Zone Standpipe Details:
Depth from (m bgl) 1.00 Height above Ground Level n/a
Depthto  (m bgl) 3.00 Depth (m below top of SP) n/a
Length of Filter (m) 2.00 Depth (mbgl) n/a
Hole Diameter (m) 0.15 Diameter (m) n/a
CSA of Filter Zone (m2) 0.018
Water Level Prior to Start of Test (Ws)
Metres below top of SP n/a
Test No. Test1 Metres (mOD) 0.76
Time Water Level (W) Head H
(mins) Metres (mOD) (W-Ws) H/HO
00:00 2.7165  1.9565 1.000 Ho
00:10 2.7153  1.9553 0.999 1.9565
00:20 2.7147  1.9547 0.999
00:30 2.7136  1.9536 0.999
00:40 2.7140 1.954 0.999
00:50 2.7133  1.9533 0.998
01:00 27126  1.9526 0.998
01:10 27122  1.9522 0.998
01:20 27127  1.9527 0.998
01:30 27116  1.9516 0.997
01:40 27124  1.9524 0.998
01:50 27092 1.9492 0.996
02:00 2.7081 1.9481 0.996
02:10 2.7070 1.947 0.995
02:20 2.7071 1.9471 0.995
02:30 2.7064  1.9464 0.995
02:40 2.7053  1.9453 0.994
02:50 27049  1.9449 0.994
03:00 2.7046  1.9446 0.994
03:10 2.7037  1.9437 0.993
03:20 2.7038  1.9438 0.994
03:30 27027 1.9427 0.993
03:40 2.7021 1.9421 0.993
03:50 27013  1.9413 0.992
04:00 2.7006  1.9406 0.992
04:10 2.6997 1.9397 0.991




Time

(mins)
04:20
04:30
04:40
04:50
05:00
05:10
05:20
05:30
05:40
05:50
06:00
06:10
06:20
06:30
06:40
06:50
07:00
07:10
07:20
07:30
07:40
07:50
08:00
08:10
08:20
08:30
08:40
08:50
09:00
09:10
09:20
09:30
09:40
09:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10

Water Level (W)

Metres (mOD)
2.6994
2.6978
2.6977
2.6970
2.6957
2.6953
2.6941
2.6934
2.6925
2.6917
2.6905
2.6896
2.6884
2.6876
2.6860
2.6850
2.6839
2.6826
2.6813
2.6801
2.6783
2.6765
2.6762
2.6742
2.6728
2.6709
2.6687
2.6674
2.6650
2.6632
2.6615
2.6591
2.6565
2.6541
2.6511
2.6490
2.6463
2.6440
2.6399
2.6368
2.6335
2.6300

Head H

(W-Ws)
1.9394
1.9378
1.9377
1.937
1.9357
1.9353
1.9341
1.9334
1.9325
1.9317
1.9305
1.9296
1.9284
1.9276
1.926
1.925
1.9239
1.9226
1.9213
1.9201
1.9183
1.9165
1.9162
1.9142
1.9128
1.9109
1.9087
1.9074
1.905
1.9032
1.9015
1.8991
1.8965
1.8941
1.8911
1.889
1.8863
1.884
1.8799
1.8768
1.8735
1.87

H/HO
0.991
0.990
0.990
0.990
0.989
0.989
0.989
0.988
0.988
0.987
0.987
0.986
0.986
0.985
0.984
0.984
0.983
0.983
0.982
0.981
0.980
0.980
0.979
0.978
0.978
0.977
0.976
0.975
0.974
0.973
0.972
0.971
0.969
0.968
0.967
0.965
0.964
0.963
0.961
0.959
0.958
0.956



Time

(mins)
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
13:00
13:10
13:20
13:30
13:40
13:50
14:00
14:10
14:20
14:30
14:40
14:50
15:00
15:10
15:20
15:30
15:40
15:50
16:00
16:10
16:20
16:30
16:40
16:50
17:00
17:10
17:20
17:30
17:40
17:50
18:00
18:10

Water Level (W)

Metres (mOD)
2.6267
2.6223
2.6180
2.6131
2.6090
2.6031
2.5980
2.5921
2.5859
2.5793
2.5721
2.5641
2.5554
2.5425
2.5315
2.5234
2.5176
2.5104
2.5036
2.4956
2.4900
2.4831
24757
2.4681
2.4601
2.4508
2.4428
2.4325
2.4231
24134
2.4037
2.3931
2.3816
2.3693
2.3576
2.3450
2.3317
2.3180
2.3039
2.2898
2.2765
2.2628

Head H

(W-Ws)
1.8667
1.8623
1.858
1.8531
1.849
1.8431
1.838
1.8321
1.8259
1.8193
1.8121
1.8041
1.7954
1.7825
1.7715
1.7634
1.7576
1.7504
1.7436
1.7356
1.73
1.7231
1.7157
1.7081
1.7001
1.6908
1.6828
1.6725
1.6631
1.6534
1.6437
1.6331
1.6216
1.6093
1.5976
1.585
1.5717
1.558
1.5439
1.5298
1.5165
1.5028

H/HO
0.954
0.952
0.950
0.947
0.945
0.942
0.939
0.936
0.933
0.930
0.926
0.922
0.918
0.911
0.905
0.901
0.898
0.895
0.891
0.887
0.884
0.881
0.877
0.873
0.869
0.864
0.860
0.855
0.850
0.845
0.840
0.835
0.829
0.823
0.817
0.810
0.803
0.796
0.789
0.782
0.775
0.768



Time Water Level (W) HeadH

(mins) Metres (mOD) (W-Ws) H/HO
18:20 22498  1.4898 0.761
18:30 22368 1.4768 0.755
18:40 22233  1.4633 0.748
18:50 22119  1.4519 0.742
19:00 21998  1.4398 0.736
19:10 2.1848  1.4248 0.728
19:20 21673  1.4073 0.719
19:30 21443  1.3843 0.708
19:40 21116  1.3516 0.691
19:50 2.0718 1.3118 0.670
20:00 2.0260 1.266 0.647
20:10 19746  1.2146 0.621
20:20 1.9185 1.1585 0.592
20:30 1.8544  1.0944 0.559
20:40 1.7835  1.0235 0.523
20:50 1.7035  0.9435 0.482
21:00 1.6319  0.8719 0.446
21:10 1.5252  0.7652 0.391
21:20 1.4129  0.6529 0.334
21:30 1.2820 0.522 0.267
21:40 1.1335 0.3735 0.191
21:50 0.7600 0 0.000

Intake Factor (F) Basic Time Factor

L 2.00 H/Ho 0.37

L/D 13.3 T (mins) 21.25 at H/Ho = 0.37
F 3.83 from graph

Intake Factor (F): Impervious bottom: BS5930 Case d) - Case b)
Case d) F = (2*Pi*L) / Ln (L/D + SQRT((1 + (L/D)*(L/D)))

Permeability
Note: Diameter of filter zone used in calculation of area in permeability calculation below;
k=A/(FxT) 2.17E-04 m/min

3.62E-06 m/sec
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RISING HEAD TEST

Window Sample No. WS10 Job Name Arklow Marsh
Filter Zone Standpipe Details:
Depth from (m bgl) 1.00 Height above Ground Level n/a
Depthto  (m bgl) 3.00 Depth (m below top of SP) n/a
Length of Filter (m) 2.00 Depth (mbgl) n/a
Hole Diameter (m) 0.15 Diameter (m) n/a
CSA of Filter Zone (m2) 0.018
Water Level Prior to Start of Test (Ws)
Metres below top of SP n/a
Test No. Test1 Metres (mOD) 1.627
Time Water Level (W) Head H Ho
(mins) Metres (mOD)  (W-Ws) H/HO Uz
00:00:00 2.0980 0.4712 1.0000
00:00:10 2.0973 0.4705 0.9985
00:00:20 2.0971  0.4703 0.9981
00:00:30 2.0976  0.4708 0.9992
00:00:40 2.0975 0.4707 0.9989
00:00:50 2.0974 0.4706 0.9987
00:01:00 2.0978 0.4710 0.9996
00:01:10 2.0969 0.4701 0.9977
00:01:20 2.0971  0.4703 0.9981
00:01:30 2.0979 04711 0.9998
00:01:40 2.0972 0.4704 0.9983
00:01:50 2.0970 0.4702 0.9979
00:02:00 2.0971  0.4703 0.9981
00:02:10 2.0971 0.4703 0.9981
00:02:20 2.0969 0.4701 0.9977
00:02:30 2.0969 0.4701 0.9977
00:02:40 2.0968 0.4700 0.9975
00:02:50 2.0970 0.4702 0.9979
00:03:00 2.0968 0.4700 0.9975
00:03:10 2.0970 0.4702 0.9979
00:03:20 2.0968 0.4700 0.9975
00:03:30 2.0968 0.4700 0.9975
00:03:40 2.0966  0.4698 0.9970
00:03:50 2.0964 0.4696 0.9966
00:04:00 2.0967  0.4699 0.9972
00:04:10 2.0958  0.4690 0.9953




Time

(mins)
00:04:20
00:04:30
00:04:40
00:04:50
00:05:00
00:05:10
00:05:20
00:05:30
00:05:40
00:05:50
00:06:00
00:06:10
00:06:20
00:06:30
00:06:40
00:06:50
00:07:00
00:07:10
00:07:20
00:07:30
00:07:40
00:07:50
00:08:00
00:08:10
00:08:20
00:08:30
00:08:40
00:08:50
00:09:00
00:09:10
00:09:20
00:09:30
00:09:40
00:09:50
00:10:00
00:10:10
00:10:20
00:10:30
00:10:40
00:10:50
00:11:00
00:11:10

Water Level (W)

Metres (mOD)
2.0965
2.0961
2.0961
2.0965
2.0965
2.0962
2.0960
2.0958
2.0967
2.0958
2.0960
2.0956
2.0955
2.0953
2.0957
2.0952
2.0956
2.0957
2.0957
2.0949
2.0953
2.0953
2.0954
2.0954
2.0949
2.0950
2.0954
2.0953
2.0946
2.0952
2.0951
2.0948
2.0952
2.0949
2.0951
2.0951
2.0950
2.0952
2.0957
2.0951
2.0943
2.0952

Head H

(W-Ws)
0.4697
0.4693
0.4693
0.4697
0.4697
0.4694
0.4692
0.4690
0.4699
0.4690
0.4692
0.4688
0.4687
0.4685
0.4689
0.4684
0.4688
0.4689
0.4689
0.4681

0.4685
0.4685
0.4686
0.4686
0.4681

0.4682
0.4686
0.4685
0.4678
0.4684
0.4683
0.4680
0.4684
0.4681

0.4683
0.4683
0.4682
0.4684
0.4689
0.4683
0.4675
0.4684

H/HO
0.9968
0.9960
0.9960
0.9968
0.9968
0.9962
0.9958
0.9953
0.9972
0.9953
0.9958
0.9949
0.9947
0.9943
0.9951
0.9941
0.9949
0.9951
0.9951
0.9934
0.9943
0.9943
0.9945
0.9945
0.9934
0.9936
0.9945
0.9943
0.9928
0.9941
0.9938
0.9932
0.9941
0.9934
0.9938
0.9938
0.9936
0.9941
0.9951
0.9938
0.9921
0.9941

Ho

0.4712




Time

(mins)
00:11:20
00:11:30
00:11:40
00:11:50
00:12:00
00:12:10
00:12:20
00:12:30
00:12:40
00:12:50
00:13:00
00:13:10
00:13:20
00:13:30
00:13:40
00:13:50
00:14:00
00:14:10
00:14:20
00:14:30
00:14:40
00:14:50
00:15:00
00:15:10
00:15:20
00:15:30
00:15:40
00:15:50
00:16:00
00:16:10
00:16:20
00:16:30
00:16:40
00:16:50
00:17:00
00:17:10
00:17:20
00:17:30
00:17:40
00:17:50
00:18:00
00:18:10

Water Level (W)

Metres (mOD)
2.0952
2.0946
2.0952
2.0952
2.0947
2.0947
2.0951
2.0950
2.0956
2.0956
2.0946
2.0944
2.0950
2.0948
2.0950
2.0944
2.0949
2.0950
2.0942
2.0941
2.0945
2.0950
2.0948
2.0950
2.0943
2.0954
2.0943
2.0942
2.0949
2.0941
2.0945
2.0941
2.0936
2.0941
2.0934
2.0939
2.0943
2.0940
2.0932
2.0940
2.0940
2.0938

Head H

(W-Ws)
0.4684
0.4678
0.4684
0.4684
0.4679
0.4679
0.4683
0.4682
0.4688
0.4688
0.4678
0.4676
0.4682
0.4680
0.4682
0.4676
0.4681

0.4682
0.4674
0.4673
0.4677
0.4682
0.4680
0.4682
0.4675
0.4686
0.4675
0.4674
0.4681

0.4673
0.4677
0.4673
0.4668
0.4673
0.4666
0.4671

0.4675
0.4672
0.4664
0.4672
0.4672
0.4670

H/HO
0.9941
0.9928
0.9941
0.9941
0.9930
0.9930
0.9938
0.9936
0.9949
0.9949
0.9928
0.9924
0.9936
0.9932
0.9936
0.9924
0.9934
0.9936
0.9919
0.9917
0.9926
0.9936
0.9932
0.9936
0.9921
0.9945
0.9921
0.9919
0.9934
0.9917
0.9926
0.9917
0.9907
0.9917
0.9902
0.9913
0.9921
0.9915
0.9898
0.9915
0.9915
0.9911

Ho

0.4712




Time

(mins)
00:18:20
00:18:30
00:18:40
00:18:50
00:19:00
00:19:10
00:19:20
00:19:30
00:19:40
00:19:50
00:20:00
00:20:10
00:20:20
00:20:30
00:20:40
00:20:50
00:21:00
00:21:10
00:21:20
00:21:30
00:21:40
00:21:50
00:22:00
00:22:10
00:22:20
00:22:30
00:22:40
00:22:50
00:23:00
00:23:10
00:23:20
00:23:30
00:23:40
00:23:50
00:24:00
00:24:10
00:24:20
00:24:30
00:24:40
00:24:50
00:25:00
00:25:10

Water Level (W)

Metres (mOD)
2.0937
2.0934
2.0937
2.0934
2.0931
2.0928
2.0936
2.0933
2.0935
2.0930
2.0930
2.0931
2.0930
2.0930
2.0925
2.0929
2.0925
2.0926
2.0921
2.0923
2.0926
2.0922
2.0921
2.0917
2.0918
2.0912
2.0920
2.0916
2.0917
2.0921
2.0919
2.0915
2.0917
2.0919
2.0915
2.0917
2.0914
2.0910
2.0908
2.0909
2.0910
2.0906

Head H

(W-Ws)
0.4669
0.4666
0.4669
0.4666
0.4663
0.4660
0.4668
0.4665
0.4667
0.4662
0.4662
0.4663
0.4662
0.4662
0.4657
0.4661
0.4657
0.4658
0.4653
0.4655
0.4658
0.4654
0.4653
0.4649
0.4650
0.4644
0.4652
0.4648
0.4649
0.4653
0.4651
0.4647
0.4649
0.4651
0.4647
0.4649
0.4646
0.4642
0.4640
0.4641
0.4642
0.4638

H/HO
0.9909
0.9902
0.9909
0.9902
0.9896
0.9890
0.9907
0.9900
0.9904
0.9894
0.9894
0.9896
0.9894
0.9894
0.9883
0.9892
0.9883
0.9885
0.9875
0.9879
0.9885
0.9877
0.9875
0.9866
0.9868
0.9856
0.9873
0.9864
0.9866
0.9875
0.9871
0.9862
0.9866
0.9871
0.9862
0.9866
0.9860
0.9851
0.9847
0.9849
0.9851
0.9843

Ho

0.4712




Time

(mins)
00:25:20
00:25:30
00:25:40
00:25:50
00:26:00
00:26:10
00:26:20
00:26:30
00:26:40
00:26:50
00:27:00
00:27:10
00:27:20
00:27:30
00:27:40
00:27:50
00:28:00
00:28:10
00:28:20
00:28:30
00:28:40
00:28:50
00:29:00
00:29:10
00:29:20
00:29:30
00:29:40
00:29:50
00:30:00
00:30:10
00:30:20
00:30:30
00:30:40
00:30:50
00:31:00
00:31:10
00:31:20
00:31:30
00:31:40
00:31:50
00:32:00
00:32:10

Water Level (W)

Metres (mOD)
2.0909
2.0910
2.0906
2.0905
2.0902
2.0903
2.0903
2.0901
2.0902
2.0902
2.0895
2.0899
2.0896
2.0901
2.0903
2.0898
2.0895
2.0898
2.0892
2.0890
2.0895
2.0891
2.0888
2.0890
2.0890
2.0883
2.0889
2.0887
2.0883
2.0883
2.0884
2.0887
2.0879
2.0881
2.0872
2.0879
2.0873
2.0877
2.0874
2.0872
2.0874
2.0872

Head H

(W-Ws)
0.4641

0.4642
0.4638
0.4637
0.4634
0.4635
0.4635
0.4633
0.4634
0.4634
0.4627
0.4631

0.4628
0.4633
0.4635
0.4630
0.4627
0.4630
0.4624
0.4622
0.4627
0.4623
0.4620
0.4622
0.4622
0.4615
0.4621

0.4619
0.4615
0.4615
0.4616
0.4619
0.4611

0.4613
0.4604
0.4611

0.4605
0.4609
0.4606
0.4604
0.4606
0.4604

H/HO
0.9849
0.9851
0.9843
0.9841
0.9834
0.9837
0.9837
0.9832
0.9834
0.9834
0.9820
0.9828
0.9822
0.9832
0.9837
0.9826
0.9820
0.9826
0.9813
0.9809
0.9820
0.9811
0.9805
0.9809
0.9809
0.9794
0.9807
0.9803
0.9794
0.9794
0.9796
0.9803
0.9786
0.9790
0.9771
0.9786
0.9773
0.9781
0.9775
0.9771
0.9775
0.9771

Ho

0.4712




Time

(mins)
00:32:20
00:32:30
00:32:40
00:32:50
00:33:00
00:33:10
00:33:20
00:33:30
00:33:40
00:33:50
00:34:00
00:34:10
00:34:20
00:34:30
00:34:40
00:34:50
00:35:00
00:35:10
00:35:20
00:35:30
00:35:40
00:35:50
00:36:00
00:36:10
00:36:20
00:36:30
00:36:40
00:36:50
00:37:00
00:37:10
00:37:20
00:37:30
00:37:40
00:37:50
00:38:00
00:38:10
00:38:20
00:38:30
00:38:40
00:38:50
00:39:00
00:39:10

Water Level (W)

Metres (mOD)
2.0872
2.0875
2.0874
2.0865
2.0870
2.0868
2.0869
2.0869
2.0873
2.0867
2.0866
2.0859
2.0860
2.0868
2.0865
2.0858
2.0860
2.0859
2.0855
2.0861
2.0855
2.0854
2.0857
2.0855
2.0853
2.0853
2.0846
2.0852
2.0853
2.0850
2.0846
2.0850
2.0848
2.0846
2.0838
2.0838
2.0824
2.0835
2.0835
2.0828
2.0827
2.0825

Head H

(W-Ws)
0.4604
0.4607
0.4606
0.4597
0.4602
0.4600
0.4601

0.4601

0.4605
0.4599
0.4598
0.4591

0.4592
0.4600
0.4597
0.4590
0.4592
0.4591

0.4587
0.4593
0.4587
0.4586
0.4589
0.4587
0.4585
0.4585
0.4578
0.4584
0.4585
0.4582
0.4578
0.4582
0.4580
0.4578
0.4570
0.4570
0.4556
0.4567
0.4567
0.4560
0.4559
0.4557

H/HO
0.9771
0.9777
0.9775
0.9756
0.9767
0.9762
0.9764
0.9764
0.9773
0.9760
0.9758
0.9743
0.9745
0.9762
0.9756
0.9741
0.9745
0.9743
0.9735
0.9747
0.9735
0.9733
0.9739
0.9735
0.9730
0.9730
0.9716
0.9728
0.9730
0.9724
0.9716
0.9724
0.9720
0.9716
0.9699
0.9699
0.9669
0.9692
0.9692
0.9677
0.9675
0.9671

Ho

0.4712




Time

(mins)
00:39:20
00:39:30
00:39:40
00:39:50
00:40:00
00:40:10
00:40:20
00:40:30
00:40:40
00:40:50
00:41:00
00:41:10
00:41:20
00:41:30
00:41:40
00:41:50
00:42:00
00:42:10
00:42:20
00:42:30
00:42:40
00:42:50
00:43:00
00:43:10
00:43:20
00:43:30
00:43:40
00:43:50
00:44:00
00:44:10
00:44:20
00:44:30
00:44:40
00:44:50
00:45:00
00:45:10
00:45:20
00:45:30
00:45:40
00:45:50
00:46:00
00:46:10

Water Level (W)

Metres (mOD)
2.0832
2.0830
2.0824
2.0828
2.0822
2.0820
2.0815
2.0814
2.0813
2.0811
2.0809
2.0809
2.0804
2.0802
2.0802
2.0807
2.0800
2.0801
2.0797
2.0794
2.0793
2.0781
2.0772
2.0779
2.0774
2.0773
2.0769
2.0769
2.0766
2.0759
2.0673
2.0670
2.0672
2.0672
2.0670
2.0668
2.0659
2.0654
2.0658
2.0657
2.0655
2.0656

Head H

(W-Ws)
0.4564
0.4562
0.4556
0.4560
0.4554
0.4552
0.4547
0.4546
0.4545
0.4543
0.4541

0.4541

0.4536
0.4534
0.4534
0.4539
0.4532
0.4533
0.4529
0.4526
0.4525
0.4513
0.4504
0.4511

0.4506
0.4505
0.4501

0.4501

0.4498
0.4491

0.4405
0.4402
0.4404
0.4404
0.4402
0.4400
0.4391

0.4386
0.4390
0.4389
0.4387
0.4388

H/HO
0.9686
0.9682
0.9669
0.9677
0.9665
0.9660
0.9650
0.9648
0.9646
0.9641
0.9637
0.9637
0.9626
0.9622
0.9622
0.9633
0.9618
0.9620
0.9612
0.9605
0.9603
0.9578
0.9559
0.9573
0.9563
0.9561
0.9552
0.9552
0.9546
0.9531
0.9348
0.9342
0.9346
0.9346
0.9342
0.9338
0.9319
0.9308
0.9317
0.9315
0.9310
0.9312

Ho

0.4712




Time

(mins)
00:46:20
00:46:30
00:46:40
00:46:50
00:47:00
00:47:10
00:47:20
00:47:30
00:47:40
00:47:50
00:48:00
00:48:10
00:48:20
00:48:30
00:48:40
00:48:50
00:49:00
00:49:10
00:49:20
00:49:30
00:49:40
00:49:50
00:50:00
00:50:10
00:50:20
00:50:30
00:50:40
00:50:50
00:51:00
00:51:10
00:51:20
00:51:30
00:51:40
00:51:50
00:52:00
00:52:10
00:52:20
00:52:30
00:52:40
00:52:50
00:53:00
00:53:10

Water Level (W)

Metres (mOD)
2.0648
2.0644
2.0642
2.0645
2.0644
2.0642
2.0638
2.0634
2.0635
2.0638
2.0637
2.0629
2.0632
2.0632
2.0629
2.0623
2.0625
2.0622
2.0617
2.0623
2.0613
2.0617
2.0614
2.0611
2.0607
2.0607
2.0603
2.0603
2.0598
2.0595
2.0593
2.0591
2.0586
2.0589
2.0579
2.0583
2.0577
2.0575
2.0576
2.0574
2.0571
2.0569

Head H

(W-Ws)
0.4380
0.4376
0.4374
0.4377
0.4376
0.4374
0.4370
0.4366
0.4367
0.4370
0.4369
0.4361
0.4364
0.4364
0.4361
0.4355
0.4357
0.4354
0.4349
0.4355
0.4345
0.4349
0.4346
0.4343
0.4339
0.4339
0.4335
0.4335
0.4330
0.4327
0.4325
0.4323
0.4318
0.4321
0.4311
0.4315
0.4309
0.4307
0.4308
0.4306
0.4303
0.4301

H/HO
0.9295
0.9287
0.9283
0.9289
0.9287
0.9283
0.9274
0.9266
0.9268
0.9274
0.9272
0.9255
0.9261
0.9261
0.9255
0.9242
0.9247
0.9240
0.9230
0.9242
0.9221
0.9230
0.9223
0.9217
0.9208
0.9208
0.9200
0.9200
0.9189
0.9183
0.9179
0.9174
0.9164
0.9170
0.9149
0.9157
0.9145
0.9140
0.9143
0.9138
0.9132
0.9128

Ho

0.4712




Time

(mins)
00:53:20
00:53:30
00:53:40
00:53:50
00:54:00
00:54:10
00:54:20
00:54:30
00:54:40
00:54:50
00:55:00
00:55:10
00:55:20
00:55:30
00:55:40
00:55:50
00:56:00
00:56:10
00:56:20
00:56:30
00:56:40
00:56:50
00:57:00
00:57:10
00:57:20
00:57:30
00:57:40
00:57:50
00:58:00
00:58:10
00:58:20
00:58:30
00:58:40
00:58:50
00:59:00
00:59:10
00:59:20
00:59:30
00:59:40
00:59:50
01:00:00
01:00:10

Water Level (W)

Metres (mOD)
2.0561
2.0562
2.0564
2.0558
2.0559
2.0555
2.0547
2.0549
2.0551
2.0542
2.0538
2.0540
2.0529
2.0536
2.0529
2.0527
2.0523
2.0517
2.0514
2.0514
2.0508
2.0509
2.0501
2.0503
2.0504
2.0500
2.0496
2.0493
2.0486
2.0484
2.0481
2.0475
2.0476
2.0475
2.0462
2.0464
2.0461
2.0457
2.0450
2.0441
2.0441
2.0432

Head H

(W-Ws)
0.4293
0.4294
0.4296
0.4290
0.4291

0.4287
0.4279
0.4281

0.4283
0.4274
0.4270
0.4272
0.4261

0.4268
0.4261

0.4259
0.4255
0.4249
0.4246
0.4246
0.4240
0.4241

0.4233
0.4235
0.4236
0.4232
0.4228
0.4225
0.4218
0.4216
0.4213
0.4207
0.4208
0.4207
0.4194
0.4196
0.4193
0.4189
0.4182
0.4173
0.4173
0.4164

H/HO
0.9111
0.9113
0.9117
0.9104
0.9107
0.9098
0.9081
0.9085
0.9090
0.9070
0.9062
0.9066
0.9043
0.9058
0.9043
0.9039
0.9030
0.9017
0.9011
0.9011
0.8998
0.9000
0.8983
0.8988
0.8990
0.8981
0.8973
0.8966
0.8952
0.8947
0.8941
0.8928
0.8930
0.8928
0.8901
0.8905
0.8899
0.8890
0.8875
0.8856
0.8856
0.8837

Ho

0.4712




Time

(mins)
01:00:20
01:00:30
01:00:40
01:00:50
01:01:00
01:01:10
01:01:20
01:01:30
01:01:40
01:01:50
01:02:00
01:02:10
01:02:20
01:02:30
01:02:40
01:02:50
01:03:00
01:03:10
01:03:20
01:03:30
01:03:40
01:03:50
01:04:00
01:04:10
01:04:20
01:04:30
01:04:40
01:04:50
01:05:00
01:05:10
01:05:20
01:05:30
01:05:40
01:05:50

01:06:00

01:06:10

01:06:20

01:06:30

01:06:40

01:06:50

01:07:00

01:07:10

Water Level (W)

Metres (mOD)
2.0433
2.0434
2.0425
2.0412
2.0415
2.0412
2.0406
2.0400
2.0398
2.0391
2.0380
2.0380
2.0375
2.0373
2.0362
2.0365
2.0362
2.0350
2.0345
2.0341
2.0342
2.0331
2.0325
2.0320
2.0314
2.0309
2.0299
2.0290
2.0279
2.0264
2.0261
2.0254
2.0248
2.0241
2.0235
2.0227
2.0229
2.0215
2.0204
2.0200
2.0198
2.0185

Head H

(W-Ws)
0.4165
0.4166
0.4157
0.4144
0.4147
0.4144
0.4138
0.4132
0.4130
0.4123
0.4112
0.4112
0.4107
0.4105
0.4094
0.4097
0.4094
0.4082
0.4077
0.4073
0.4074
0.4063
0.4057
0.4052
0.4046
0.4041
0.4031
0.4022
0.4011
0.3996
0.3993
0.3986
0.3980
0.3973
0.3967
0.3959
0.3961
0.3947
0.3936
0.3932
0.393
0.3917

H/HO
0.8839
0.8841
0.8822
0.8795
0.8801
0.8795
0.8782
0.8769
0.8765
0.8750
0.8727
0.8727
0.8716
0.8712
0.8688
0.8695
0.8688
0.8663
0.8652
0.8644
0.8646
0.8623
0.8610
0.8599
0.8587
0.8576
0.8555
0.8536
0.8512
0.8480
0.8474
0.8459
0.8447
0.8432
0.8419
0.8402
0.8406
0.8376
0.8353
0.8345
0.8340
0.8313

Ho

0.4712




Time Water Level (W)
(mins) Metres (mOD)
01:07:20 2.0183
01:07:30 2.0167
01:07:40 2.0162
01:07:50 2.0157
01:08:00 2.0152
01:08:10 2.0141
01:08:20 2.0128
01:08:30 2.0120
01:08:40 2.0115
01:08:50 2.0095
01:09:00 2.0092
01:09:10 2.0076
01:09:20 2.0070
01:09:30 2.0059
01:09:40 2.0049
01:09:50 2.0038
01:10:00 2.0024
01:10:10 2.0014
01:10:20 1.9999
01:10:30 1.9984
01:10:40 1.9972
01:10:50 1.9954
01:11:00 1.9950
01:11:10 1.9927
01:11:20 1.9907
01:11:30 1.9891
01:11:40 1.9867
01:11:50 1.9846
01:12:00 1.9824
01:12:10 1.9806
01:12:20 1.9780
01:12:30 1.9757
01:12:40 1.9731
01:12:50 1.9705
01:13:00 1.9676
01:13:10 1.9649
01:13:20 1.9612
01:13:30 1.9590
01:13:40 1.9546
01:13:50 1.9516
01:14:00 1.9476

01:14:10 1.9436

Head H

(W-Ws)
0.3915
0.3899
0.3894
0.3889
0.3884
0.3873

0.386
0.3852
0.3847
0.3827
0.3824
0.3808
0.3802
0.3791
0.3781

0.377
0.3756
0.3746
0.3731
0.3716
0.3704

0.3686
0.3682
0.3659
0.3639
0.3623
0.3599
0.3578
0.3556
0.3538
0.3512
0.3489
0.3463
0.3437
0.3408
0.3381
0.3344
0.3322
0.3278
0.3248
0.3208
0.3168

H/HO
0.8309
0.8275
0.8264
0.8253
0.8243
0.8219
0.8192
0.8175
0.8164
0.8122
0.8115
0.8081
0.8069
0.8045
0.8024
0.8001
0.7971
0.7950
0.7918
0.7886
0.7861
0.7823
0.7814
0.7765
0.7723
0.7689
0.7638
0.7593
0.7547
0.7508
0.7453
0.7404
0.7349
0.7294
0.7233
0.7175
0.7097
0.7050
0.6957
0.6893
0.6808
0.6723

Ho

0.4712




Time Water Level (W) Head H Ho
(mins) Metres (mOD)  (W-Ws) H/HO Uz
01:14:20 1.9385 0.3117 0.6615
01:14:30 1.9341  0.3073 0.6522
01:14:40 1.9295  0.3027 0.6424
01:14:50 1.9244  0.2976 0.6316
01:15:00 1.9170  0.2902 0.6159
01:15:10 1.9115  0.2847 0.6042
01:15:20 1.9036  0.2768 0.5874
01:15:30 1.8959  0.2691 0.5711
01:15:40 1.8866  0.2598 0.5514
01:15:50 1.8788 0.252 0.5348
01:16:00 1.8665  0.2397 0.5087
01:16:10 1.8549  0.2281 0.4841
01:16:20 1.8410 0.2142 0.4546
01:16:30 1.8252  0.1984 0.4211
01:16:40 1.8079  0.1811 0.3843
01:16:50 1.7868 0.16 0.3396
01:17:00 1.7631  0.1363 0.2893
01:17:10 1.7346  0.1078 0.2288
01:17:20 1.7023  0.0755 0.1602
01:17:30 1.6643  0.0375 0.0796
01:17:40 1.6268  0.0000 0.0000
Intake Factor (F) Basic Time Factor
L 2.00 H/Ho 0.37
L/D 13.3 T (mins) 76.6 at H/Ho = 0.37
F 3.83 from graph

Intake Factor (F): Impervious bottom: BS5930 Case d) - Case b)

Cased) F = (2*Pi*L)/Ln (L/D + SQRT((1 + (L/D)*(L/D)))

Permeability

Note: Diameter of filter zone used in calculation of area in permeability calculation below;

k=A/(FxT) 6.03E-05 m/min
1.01E-06 m/sec
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RISING HEAD TEST

Window Sample No. WS13 Job Name Arklow Marsh
Filter Zone Standpipe Details:
Depth from (m bgl) 1.00 Height above Ground Level n/a
Depthto  (m bgl) 3.00 Depth (m below top of SP) n/a
Length of Filter (m) 2.00 Depth (mbgl) n/a
Hole Diameter (m) 0.15 Diameter (m) n/a
CSA of Filter Zone (m2) 0.018
Water Level Prior to Start of Test (Ws)
Metres below top of SP n/a
Test No. Test1 Metres (mOD) 1.181
Time Water Level (W) Head H Ho
(mins) Metres (mOD)  (W-Ws) H/HO L3
00:00 2.6853  1.5040 1.0000
00:10 2.6840 1.5027 0.9991
00:20 2.6841 1.5028 0.9992
00:30 2.6832  1.5019 0.9986
00:40 2.6823 1.5010 0.9980
00:50 2.6809  1.4996 0.9971
01:00 2.6819  1.5006 0.9977
01:10 2.6811 1.4998 0.9972
01:20 2.6805  1.4992 0.9968
01:30 2.6801 1.4988 0.9965
01:40 2.6796  1.4983 0.9962
01:50 2.6789 1.4976 0.9957
02:00 2.6789  1.4976 0.9957
02:10 2.6784  1.4971 0.9954
02:20 26777  1.4964 0.9949
02:30 2.6781 1.4968 0.9952
02:40 26776  1.4963 0.9949
02:50 26774  1.4961 0.9947
03:00 2.6772  1.4959 0.9946
03:10 26772  1.4959 0.9946
03:20 2.6769  1.4956 0.9944
03:30 2.6768  1.4955 0.9943
03:40 2.6770  1.4957 0.9945
03:50 26763  1.4950 0.9940
04:00 2.6766  1.4953 0.9942
04:10 2.6761 1.4948 0.9939




Time

(mins)
04:20
04:30
04:40
04:50
05:00
05:10
05:20
05:30
05:40
05:50
06:00
06:10
06:20
06:30
06:40
06:50
07:00
07:10
07:20
07:30
07:40
07:50
08:00
08:10
08:20
08:30
08:40
08:50
09:00
09:10
09:20
09:30
09:40
09:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10

Water Level (W)

Metres (mOD)
2.6759
2.6755
2.6759
2.6760
2.6752
2.6748
2.6758
2.6750
2.6743
2.6743
2.6743
2.6741
2.6733
2.6730
2.6726
2.6721
2.6722
2.6711
2.6702
2.6694
2.6684
2.6680
2.6660
2.6647
2.6642
2.6626
2.6613
2.6598
2.6590
2.6606
2.6613
2.6614
2.6615
2.6619
2.6607
2.6660
2.6658
2.6653
2.6638
2.6633
2.6617
2.6610

Head H

(W-Ws)
1.4946
1.4942
1.4946
1.4947
1.4939
1.4935
1.4945
1.4937
1.4930
1.4930
1.4930
1.4928
1.4920
1.4917
1.4913
1.4908
1.4909
1.4898
1.4889
1.4881
1.4871
1.4867
1.4847
1.4834
1.4829
1.4813
1.4800
1.4785
1.4777
1.4793
1.4800
1.4801
1.4802
1.4806
1.4794
1.4847
1.4845
1.4840
1.4825
1.4820
1.4804
1.4797

H/HO
0.9938
0.9935
0.9938
0.9938
0.9933
0.9930
0.9937
0.9932
0.9927
0.9927
0.9927
0.9926
0.9920
0.9918
0.9916
0.9912
0.9913
0.9906
0.9900
0.9894
0.9888
0.9885
0.9872
0.9863
0.9860
0.9849
0.9840
0.9830
0.9825
0.9836
0.9840
0.9841
0.9842
0.9844
0.9836
0.9872
0.9870
0.9867
0.9857
0.9854
0.9843
0.9838

Ho

1.5040




Time

(mins)
11:20
11:30
11:40
11:50
12:00
12:10
12:20
12:30
12:40
12:50
13:00
13:10
13:20
13:30
13:40
13:50
14:00
14:10
14:20
14:30
14:40
14:50
15:00
15:10
15:20
15:30
15:40
15:50
16:00
16:10
16:20
16:30
16:40
16:50
17:00
17:10
17:20
17:30
17:40
17:50
18:00
18:10

Water Level (W)

Metres (mOD)
2.6602
2.6595
2.6584
2.6578
2.6574
2.6565
2.6556
2.6555
2.6542
2.6535
2.6529
2.6516
2.6523
2.6519
2.6517
2.6515
2.6499
2.6485
2.6475
2.6456
2.6447
2.6430
2.6416
2.6396
2.6378
2.6359
2.6340
2.6324
2.6292
2.6272
2.6241
2.6221
2.6184
2.6148
26117
2.6081
2.6033
2.5968
2.5899
2.5836
2.5776
2.5748

Head H

(W-Ws)
1.4789
1.4782
1.4771
1.4765
1.4761
1.4752
1.4743
1.4742
1.4729
1.4722
1.4716
1.4703
1.4710
1.4706
1.4704
1.4702
1.4686
1.4672
1.4662
1.4643
1.4634
1.4617
1.4603
1.4583
1.4565
1.4546
1.4527
1.4511
1.4479
1.4459
1.4428
1.4408
1.4371
1.4335
1.4304
1.4268
1.4220
1.4155
1.4086
1.4023
1.3963
1.3935

H/HO
0.9833
0.9828
0.9821
0.9817
0.9814
0.9809
0.9803
0.9802
0.9793
0.9789
0.9785
0.9776
0.9781
0.9778
0.9777
0.9775
0.9765
0.9755
0.9749
0.9736
0.9730
0.9719
0.9709
0.9696
0.9684
0.9672
0.9659
0.9648
0.9627
0.9614
0.9593
0.9580
0.9555
0.9531
0.9511
0.9487
0.9455
0.9412
0.9366
0.9324
0.9284
0.9265

Ho

1.5040




Time Water Level (W) Head H Ho
(mins) Metres (mOD)  (W-Ws) H/HO L3
18:20 25687  1.3874 0.9225
18:30 25527 1.3714 0.9118
18:40 25404  1.3591 0.9037
18:50 25305 1.3492 0.8971
19:00 25186  1.3373 0.8892
19:10 25032 1.3219 0.8789
19:20 24874  1.3061 0.8684
19:30 24670 1.2857 0.8549
19:40 24425 1.2612 0.8386
19:50 24127  1.2314 0.8188
20:00 23746  1.1933 0.7934
20:10 23276  1.1463 0.7622
20:20 2.2654  1.0841 0.7208
20:30 21917  1.0104 0.6718
20:40 2.0904  0.9091 0.6045
20:50 1.9542  0.7729 0.5139
21:00 1.7397  0.5584 0.3713
21:10 1.4193  0.2380 0.1582
21:20 1.1947 0.0134 0.0089
21:30 1.1813  0.0000 0.0000
Intake Factor (F) Basic Time Factor
L 2.00 H/Ho 0.37
L/D 13.3 T (mins) 21 at H/Ho = 0.37
F 3.83 from graph

Intake Factor (F): Impervious bottom: BS5930 Case d) - Case b)

Cased) F = (2*Pi*L)/Ln (L/D + SQRT((1 + (L/D)*(L/D)))

Permeability

Note: Diameter of filter zone used in calculation of area in permeability calculation below;

k=A/(FxT) 2.20E-04 m/min
3.67E-06 m/sec
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RISING HEAD TEST

Window Sample No. WS14 Job Name Arklow Marsh
Filter Zone Standpipe Details:
Depth from (m bgl) 1.00 Height above Ground Level n/a
Depthto  (m bgl) 3.00 Depth (m below top of SP) n/a
Length of Filter (m) 2.00 Depth (mbgl) n/a
Hole Diameter (m) 0.15 Diameter (m) n/a
CSA of Filter Zone (m2) 0.018
Water Level Prior to Start of Test (Ws)
Metres below top of SP n/a
Test No. Test1 Metres (mOD) 0.6715
Time Water Level (W) Head H Ho
(mins) Metres (mOD)  (W-Ws) H/HO 23R
00:00 3.2701  2.5986 1.0000
00:10 3.2697  2.5982 0.9998
00:20 3.2699 2.5984 0.9999
00:30 3.2694  2.5979 0.9997
00:40 3.2691  2.5976 0.9996
00:50 3.2694  2.5979 0.9997
01:00 3.2685 2.5970 0.9994
01:10 3.2686  2.5971 0.9994
01:20 3.2683  2.5968 0.9993
01:30 3.2683  2.5968 0.9993
01:40 3.2677  2.5962 0.9991
01:50 3.2678  2.5963 0.9991
02:00 3.2669  2.5954 0.9988
02:10 3.2665 2.5950 0.9986
02:20 3.2664  2.5949 0.9986
02:30 3.2662  2.5947 0.9985
02:40 3.2652  2.5937 0.9981
02:50 3.2645 2.5930 0.9978
03:00 3.2635 2.5920 0.9975
03:10 3.263 2.5915 0.9973
03:20 3.2618  2.5903 0.9968
03:30 3.2603  2.5888 0.9962
03:40 3.2593  2.5878 0.9958
03:50 3.2582  2.5867 0.9954
04:00 3.2573  2.5858 0.9951
04:10 3.2557  2.5842 0.9945




Time

(mins)
04:20
04:30
04:40
04:50
05:00
05:10
05:20
05:30
05:40
05:50
06:00
06:10
06:20
06:30
06:40
06:50
07:00
07:10
07:20
07:30
07:40
07:50
08:00
08:10
08:20
08:30
08:40
08:50
09:00
09:10
09:20
09:30
09:40
09:50
10:00
10:10
10:20
10:30
10:40
10:50
11:00
11:10

Water Level (W)

Metres (mOD)
3.2538
3.2523
3.2501
3.2482
3.2463
3.2442
3.2424
3.2397

3.229
3.2145
3.2063
3.1963
3.1864
3.1737
3.1889
3.1722
3.1525
3.1301
3.1062
3.0784
3.0486
3.0146
29772
2.9344
2.8864
2.8347
2.7798
2.7214
2.6569
2.5907
2.5214
2.4459

2.365
2.2716
2.1659
2.0794
1.9962
1.9073
1.8087
1.6964
1.5695
1.4252

Head H

(W-Ws)
2.5823
2.5808
2.5786
2.5767
2.5748
2.5727
2.5709
2.5682
2.5575
2.5430
2.5348
2.5248
2.5149
2.5022
2.5174
2.5007
2.4810
2.4586
2.4347
2.4069
2.3771

2.3431

2.3057
2.2629
2.2149
2.1632
2.1083
2.0499
1.9854
1.9192
1.8499
1.7744
1.6935
1.6001

1.4944
1.4079
1.3247
1.2358
1.1372
1.0249
0.8980
0.7537

H/HO
0.9937
0.9932
0.9923
0.9916
0.9908
0.9900
0.9893
0.9883
0.9842
0.9786
0.9754
0.9716
0.9678
0.9629
0.9688
0.9623
0.9547
0.9461
0.9369
0.9262
0.9148
0.9017
0.8873
0.8708
0.8523
0.8324
0.8113
0.7888
0.7640
0.7386
0.7119
0.6828
0.6517
0.6158
0.5751
0.5418
0.5098
0.4756
0.4376
0.3944
0.3456
0.2900

Ho

2.5986




Time

(mins)
11:20
11:30
11:40
11:50

Water Level (W)

Metres (mOD)
1.2613

1.089

0.8232

0.6715

Head H

(W-Ws)
0.5898
0.4175
0.1517
0.0000

H/HO
0.2270
0.1607
0.0584
0.0000

Ho

2.5986

Intake Factor (F)
L

L/D

F

2.00
13.3
3.83

Basic Time Factor

H/Ho

T (mins)

from graph

0.37
10.9 at H/Ho = 0.37

Intake Factor (F): Impervious bottom: BS5930 Case d) - Case b)

Cased) F =(2*Pi*L)/Ln (L/D + SQRT((1 + (L/D)*(L/D)))

Permeability

Note: Diameter of filter zone used in calculation of area in permeability calculation below;

k=A/(FxT)

4.24E-04
7.06E-06

m/min

m/sec




Head Ratio H/HO (Log Scale)
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Appendix 6 - Laboratory Testing



@ clement

Element Materials Technology
Unit 3 Deeside Point

Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

P: +44 (0) 1244 833780
F: +44 (0) 1244 833781

W: www.element.com

Five samples were received for analysis on 10th October, 2019 of which five were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the

Ground Investigations Ireland

Catherinestown Housel
Hazelhatch Road
NewcastleO

Co. DublinO

Irelandd

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

Stephen McLoughlan

22nd October, 2019
8975-08-19

Test Report 19/16601 Batch 1
Arklow Marsh

10th October, 2019

Final report

1

scope of any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

f e -

L=

Bruce Leslie

Project Manager

Please include all sections of this report if it is reproduced

Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London, SW1W OEN

Company Registration No: 11371415
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 8975-08-19
Location: Arklow Marsh Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Stephen McLoughlan
EMT Job No: 19/16601
EMT Sample No. 1 2 3 4 5
Sample ID WS05 WS09 Ws11 ws12 ws14
Depth| 0.60-1.00 | 1.00-1.70 | 1.00-1.50 | 0.90-1.80 | 1.00-2.00 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers T T T T T
Sample Date| 07/10/2019| 07/10/2019 | 07/10/2019 | 07/10/2019 | 07/10/2019
Sample Type Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1
LODILOR |  Units Mi}g"d
Date of Receipt| 10/10/2019 | 10/10/2019 | 10/10/2019 | 10/10/2019 | 10/10/2019 :
Organic Matter 9.6 11.6 17.1 16.9 19.1 <0.2 % TM21/PM24]
Please include all sections of this report if it is reproduced
20f6
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Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland

Reference: 8975-08-19

Location: Arklow Marsh

Contact: Stephen McLoughlan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 19/16601

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
30of6

QF-PM 3.1.11v3 Please include all sections of this report if it is reproduced



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 19/16601

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 40f6



EMT Job No.: 19/16601

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f6



Element Materials Technology

Method Code Appendix

EMT Job No: 19/16601
Prep Method Kl MCERTS Analysis dqne Reported on
- . - 17025 ] on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
] (UKAS/S (AR) or Dried :
appropriate) ANAS) only) (AD) basis
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with AD Yes
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon before TOC analysis.
calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
6 of 6
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 100.0 T

s

50.000 100.0 90.0

37.500 100.0

28.000 100.0 80.0 /

20.000 100.0 S 700

14.000 100.0 =2

10.000 99.5 » 600

@

6.300 97.7 % 50.0

5.000 96.6 =

3.350 94.9 £ 400

(8]

2.000 89.6 5 300

1.180 75.1 a //

0.600 37.8 20.0 %

0.425 25.5 10.0 i

0.300 18.3

0.212 14.5 0.0

0.150 122 0.001 0.01 0.1 1 10 100 1000

0.063 8.6 Sieve Size mm

Percentage Particle Size
Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
8.6 81.0 10.4 0.0 0.0
Sample Description Dark grey silty gravelly SAND. Project No. NMTL 3057
NM BH/TP No. WS02
TL Project Arklow Marsh-Option 2 Gll PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 a
50.000 100.0 90.0 el
37.500 100.0 1Nz
|11
28.000 94.4 80.0 p—
20.000 91.9 9 Sanil
S 700 =
14.000 90.5 o ’,_—-/
10.000 85.0 » 600 7
6.300 82.5 T g0 /
p .
5.000 81.2 2
3.350 80.1 £ 400
(8]
2.000 78.5 5 300
1.180 76.4 o /
0.600 73.4 20.0 g
1
A
0.425 71.8 10.0 -
0.300 703 g
0.212 69.0 0.0
0.150 678 0.001 0.01 0.1 1 10 100 1000
0.063 64.2 Sieve Size mm
0.053 62.2
0.038 56.5
0.020 35.8 Percentage Particle Size
0.011 19.5 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 13.8 Silt Sand Gravel
0.006 9.3 3.3 61.0 14.3 215 0.0 0.0
0.004 6.1
0.002 3.3 Sample Description Brown/green grey slightly sandy slightly gravelly clayey SILT. Project No. NMTL 3057
NM BH/TP No. WS04
TL Project Arklow Marsh-Option 2 Gll PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/10/2019|Depth 0.90-1.50m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 100.0 ]

50.000 100.0 90.0 //

37.500 100.0 pal

28.000 100.0 80.0 A

20.000 97.9 g 70.0

14.000 97.9 =2

10.000 97.9 » 600 /

6.300 97.3 § 500

5.000 97.2 =

3.350 96.8 £ 400 /

2.000 96.1 d%_ 30.0 .

1.180 93.3 K

0.600 84.5 20.0 Ve

0.425 79.5 10.0

0.300 69.1

0.212 53.4 0.0

0.150 36.3 0.001 0.01 0.1 1 10 100 1000

0.063 16.7 Sieve Size mm

Percentage Particle Size
Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
16.7 79.4 3.9 0.0 0.0
Sample Description Dark grey slightly gravelly silty SAND. Project No. NMTL 3057
NM BH/TP No. WS04
TL Project Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 ]

50.000 100.0 A1

37.500 100.0 /

28.000 100.0

20.000 99.7 g /

14.000 99.7 = /

10.000 99.7 ?

6.300 99.7 g

5.000 99.7 >

3.350 99.7 *qc: /

2.000 99.3 %

1.180 98.5 a J

0.600 95.0 1%

0.425 91.6 al

0.300 85.0

0.212 59.3

0.150 26 0.01 0.1 10 100 1000

0.063 10.7 Sieve Size mm

Percentage Particle Size
Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
10.7 88.6 0.7 0.0 0.0
Sample Description Dark grey silty SAND. Project No. NMTL 3057
NV BH/TP No. WS05
TL Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Approved Bc Date sample tested 16/10/2019|Depth 1.50-3.00m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
100.0
63.000 100.0 TT—
50.000 100.0 90.0 -
37.500 100.0
28.000 100.0 80.0 /
20.000 100.0 S 700
14.000 100.0 =2
10.000 100.0 » 600 /
o
6.300 100.0 % 50.0
5.000 99.4 =2 /
3.350 99.2 £ 400 )
(8]
2.000 98.2 5 300
1.180 96.3 a d
0.600 92.9 20.0
0.425 90.8 10.0
0.300 86.6
0.212 69.8 0.0
0.150 48.0 0.001 0.01 0.1 1 10 100 1000
0.063 25.6 Sieve Size mm
Percentage Particle Size
Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
25.6 72.6 1.8 0.0 0.0
Sample Description Dark grey slightly gravell clayey/silty SAND. Project No. NMTL 3057
NM BH/TP No. WSO07
TL Project Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 —
50.000 100.0 ]
90.0 >
37.500 100.0 ~
28.000 100.0 80.0
20.000 99.3 S 700 /
14.000 99.3 =2 /
10.000 99.3 % 60.0 7
6.300 99.0 o g
p .
5.000 98.6 = L/
3.350 98.2 £ 400 A
(8]
2.000 96.7 5 300
1.180 94.2 o y
0.600 88.3 20.0 4
0.425 84.3 10.0 ’_,/
0.300 80.1 ._____/../‘
0.212 72.8 0.0
0.150 65.8 0.001 0.01 0.1 1 10 100 1000
0.063 43.6 Sieve Size mm
0.056 40.6
0.041 30.4
0.021 17.2 Percentage Particle Size
0.011 9.2 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 7.0 Silt Sand Gravel
0.006 4.8 1.8 41.7 53.1 3.3 0.0 0.0
0.004 2.9
0.002 1.8 Sample Description Dark grey slightly gravelly silty SAND. Project No. NMTL 3057
NM BH/TP No. Wso08
TL Project Arklow Marsh-Option 2 Gll PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 1.0-1.70m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 [

50.000 100.0 /

37.500 100.0

28.000 100.0

20.000 100.0 g /

14.000 100.0 = /

10.000 100.0 g

6.300 100.0 g

5.000 100.0 >

3.350 99.8 %

2.000 99.8 %

1.180 99.5 a /

0.600 98.9

0.425 98.2 /

0.300 93.2 [

0.212 50.3 -

0.150 6.0 0.01 0.1 10 100 1000

0.063 0.9 Sieve Size mm

Percentage Particle Size
Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
0.9 98.9 0.2 0.0 0.0
Sample Description Grey fine to coarse SAND. Project No. NMTL 3057
NV BH/TP No. Wso08
TL Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Approved Bc Date sample tested 16/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
100.0
63.000 100.0 //
50.000 100.0 90.0 ani
37.500 100.0 ///
28.000 100.0 80.0 TH
— 4
20.000 100.0 S 700 Vi
14.000 100.0 =2
10.000 100.0 » 600
@
6.300 100.0 % 50.0
5.000 100.0 =
3.350 98.9 £ 400
[&]
2.000 95.5 5 300
1.180 93.5 & /
0.600 90.7 20.0 y
A
0.425 89.1 L1
10.0 —
0.300 87.7 -~
0.212 85.7 0.0
0.150 83.2 0.001 0.01 0.1 1 10 100 1000
0.063 73.9 Sieve Size mm
0.056 71.8
0.040 63.0
0.021 39.7 Percentage Particle Size
0.011 22.6 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 15.7 Silt Sand Gravel
0.006 12.3 5.5 68.4 21.6 4.5 0.0 0.0
0.004 10.3
0.002 5.5 Sample Description Dark brown slightly gravelly slightly sandy clayey SILT. Project No. NMTL 3057
NM BH/TP No. WS09
TL Project Arklow Marsh-Option 2 Gll PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 1.0-1.70m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 TT—
50.000 100.0 90.0 L L H—T"1 |
37.500 100.0 /
28.000 100.0 80.0 f
20.000 100.0 g 70.0
14.000 100.0 =
10.000 100.0 » 600
6.300 100.0 § 500
5.000 100.0 s /
3.350 99.5 £ 400 /
2.000 98.4 % 30.0
1.180 97.0 e g
0.600 95.5 20.0 y
0.425 94.9 10.0 - A
0.300 94.3 o
0.212 93.6 0.0
0.150 93.0 0.001 0.01 0.1 1 10 100 1000
0.063 91.1 Sieve Size mm
0.054 89.2
0.039 81.6
0.020 54.2 Percentage Particle Size
0.011 28.0 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 19.8 Silt Sand Gravel
0.006 12.7 3.8 87.3 7.3 1.6 0.0 0.0
0.004 8.3
0.002 3.8 Sample Description Dark brown slightly gravelly sandy clayey SILT. Project No. NMTL 3057
NM BH/TP No. WS10
TL Project Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 1.0-1.70m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 100.0 P

|1

50.000 100.0 90.0

37.500 100.0

28.000 100.0 80.0 /

20.000 100.0 S 700

14.000 100.0 =2

10.000 100.0 » 600

@

6.300 98.7 % 50.0

5.000 97.6 =

3.350 95.8 £ 400

(8]

2.000 89.8 5 300 ’

1.180 75.6 e

0.600 42.4 20.0

_-/

0.425 27.9 10.0 o=

0.300 20.0

0.212 16.0 0.0

0.150 13.8 0.001 0.01 0.1 1 10 100 1000

0.063 11.4 Sieve Size mm

Percentage Particle Size
Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
11.4 78.4 10.2 0.0 0.0
Sample Description Dark grey slightly gravelly silty SAND. Project No. NMTL 3057
NM BH/TP No. WS10
TL Project Arklow Marsh-Option 2 Gll PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0

75.000 100.0

63.000 100.0 —

50.000 100.0 //

37.500 100.0 |/

28.000 100.0 g

20.000 100.0 g

14.000 100.0 = "

10.000 100.0 @

6.300 99.8 g

5.000 99.7 >

3.350 99.4 s 7

2.000 98.2 %

1.180 94.4 o

0.600 78.5 H

0.425 65.8 ol

0.300 50.9

0.212 37.5 :

0.150 26.0 0.001 0.01 0.1 1 10 100 1000

0.063 13.2 Sieve Size mm

Percentage Particle Size
Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
13.2 85.0 1.8 0.0 0.0
Sample Description Dark grey slightly gravelly silty CLAY. Project No. NMTL 3057
NM BH/TP No. WS12
TL Project Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 -
50.000 100.0 90.0 Z
37.500 100.0 /
28.000 100.0 80.0 y
20.000 100.0 £ 700 Vd
14.000 100.0 = |/
10.000 100.0 » 600 /
6.300 100.0 § 500
5.000 100.0 2
3.350 99.8 £ 400 7
2.000 99.2 % 30.0
1.180 98.7 o /
0.600 98.0 20.0 b
0.425 97.5 10.0 nat
0.300 96.9 V//
0.212 95.7 0.0
0.150 90.3 0.001 0.01 0.1 1 10 100 1000
0.063 69.6 Sieve Size mm
0.056 66.0
0.040 57.5
0.021 38.2 Percentage Particle Size
0.011 21.2 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 15.1 Silt Sand Gravel
0.006 10.9 3.6 66.0 29.5 0.8 0.0 0.0
0.004 7.3
0.002 3.6 Sample Description Brown/grey slightly sandy clayey SILT. Project No. NMTL 3057
NM BH/TP No. WsS13
TL Project Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 1.0-1.70m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 [

50.000 100.0

37.500 100.0 //..—a"'

28.000 99.1

20.000 96.8 g

14.000 925 =

10.000 90.0 @

6.300 87.8 g

5.000 86.0 >

3.350 84.9 *GEJ

2.000 81.8 g

1.180 75.0 a

0.600 54.3 7

0.425 40.6 |+

0.300 26.1

0.212 17.0

0.150 13.4 0.01 0.1 10 100 1000

0.063 9.4 Sieve Size mm

Percentage Particle Size
Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
Silt Sand Gravel
9.4 72.4 18.2 0.0 0.0
Sample Description Dark grey silty gravell fine to coarse SAND. Project No. NMTL 3057
NV BH/TP No. WsS13
TL Arklow Marsh-Option 2 GIl PROJECT ID: 8975-08-19 Sample No. B
Ltd Approved Bc Date sample tested 17/10/2019|Depth 2.0-3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 e
50.000 100.0 sl
90.0 ’g
37.500 100.0 ’/
28.000 100.0 80.0 //
20.000 100.0 S 700
14.000 100.0 =2
10.000 100.0 » 600
@
6.300 100.0 % 50.0
5.000 100.0 ) /
8
3.350 100.0 c 400 /
(8]
2.000 99.8 5 300
1.180 99.4 a /
0.600 98.0 20.0 Y
¥y
0.425 97.3 10.0
0.300 96.5 A1
0.212 95.4 0.0
0.150 93.6 0.001 0.01 0.1 1 10 100 1000
0.063 81.9 Sieve Size mm
0.054 78.2
0.039 70.9
0.020 43.6 Percentage Particle Size
0.011 20.0 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 14.7 Silt Sand Gravel
0.006 8.9 3.2 78.8 17.9 0.2 0.0 0.0
0.004 5.8
0.002 3.2 Sample Description Brown and orange brown slightly sandy clayey SILT. Project No. NMTL 3057
NM BH/TP No. WS15
TL Project Arklow Marsh-Option 2 Gll PROJECT ID: 8975-08-19 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 17/10/2019|Depth 0.3-1.0m
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