IGSL

24665

Soakaway Design  f -value from field tests

Contract: Monaghan, Active Travel
Test No. SAQ3
Engineer CORA

Date: 04/05/2023

Summary of ground conditions

from to Description Ground water
0.00 0.30 TOPSOIL
0.30 1.60 Firm to stiff, greyish brown, slightly sandy gravelly slightly silty CLAY with high

cobbles and low boulders content

DRY

Location: E:667448.448; N:833888.586; G.L. 83.582m0OD
Notes: SAD3 done for Civic Offices project

Depth to Water (m)

Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.60 m
Water Time Width of Pit (B) 0.50 m
(m) (min) Length of Pit (L) 2.00 m
0.540 0.00 Initial depth to Water = 0.54 m
0.540 1.00 Final depth to water = 0.55 m
0.540 2.00 Elapsed time (mins)= 30.00
0.540 3.00
0.550 4.00 Top of permeable soil m
0.550 5.00 Base of permeable soil m
0.550 6.00
0.550 7.00 Water movement stoped at 0.55m
0.550 8.00
0.550 9.00
0.550 10.00 Base area= 1 m2
0.550 12.00 *Av. side area of permeable stratum over test perio 5.275 m2
0.550 14.00 Total Exposed area = 6.275 m2
0.550 16.00
0.550 18.00
0.550 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit tirnel
0.550 25.00
0.550 30.00 f= 5.3E-05 m/min or 8.85347E-07 m/sec
Depth of water vs Elapsed Time (mins)
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Soakaway Design  f -value from field tests

IGSL

Contract: Monaghan, Active Travel 24665
Test No. SA04
Engineer CORA
Date: 04/05/2023
Summary of ground conditions
from to Description Ground water
0.00 0.25 TOPSOIL
0.25 0.50 Soft, brown, sl. sandy sl. gravelly CLAY with low cobbles and hair rrots content
0.50 1.30 Firm to stiff, brown, slightly sandy gravelly CLAY with high subangular to subrour] DRY
cobbles and low boulders content
1.30 Obstruction - boulders

Location: E:667494.53; N:833936.177; G.L. 79.506m0D
Notes: SA04 done for Civic Offices project

Depth to Water (m)

Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.30 m
Water Time Width of Pit (B) 0.50 m
(m) (min) Length of Pit (L) 1.50 m
0.480 0.00 Initial depth to Water = 0.48 m
0.480 1.00 Final depth to water = 0.48 m
0.480 2.00 Elapsed time (mins)= 30.00
0.480 3.00
0.480 4.00 Top of permeable soil m
0.480 5.00 Base of permeable soil m
0.480 6.00
0.480 7.00 No Water Movement
0.480 8.00
0.480 9.00
0.480 10.00 Base area= 0.75 m2
0.480 12.00 *Av. side area of permeable stratum over test period 3.28 m2
0.480 14.00 Total Exposed area = 4.03 m2
0.480 16.00
0.480 18.00
0.480 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.480 25.00
0.480 30.00 f= 0 m/min or 0 m/sec
Depth of water vs Elapsed Time (mins)
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Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD
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Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA
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Appendix Va  Geotechnical Laboratory Data
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IGSL Ltd
Materials l.aboratory

Test Report

Unit J5,M7 Business Park

MNaas

Determination of Moisture Condition Value at Natural Moisture I%\I AB

ACCAENTED

Content TESTING

Co. Kildare
(45 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

PEFRILEY 1N ScDPg pesy tes Y33

Report No.
Contract No.
Contract Name:

Customer:

BH/TP*

Sample No.*

Depth™ (m)

Sample Type:

Lab Sample No.
Source* (if applicable)
Material Type* (If applicabie):
Sample Received:
Date Tested:

Sample Cert:
Moisture Content {36):

% Particles » 20mm
(By dry mass):

MCV:
Interpretation of Plot:

Description of Soit:

R147898
24665/1
Monaghan Town Active Travel Development Site

CORA
TPO1
AA200193
0.70

B
A23/1716
N/A

B
09/06/23
095/06/23
Not Provided
15

16

6.6
Steepest Straight Line

Grey brown sandy gravelly CLAY

Results refate onty to the specimer tasted, in as racelved condition unless otherwisa noted,

Oplnions and interpretations are outside the scope of accreditation,
* denotes Customer supplied information.

This report shall not be reproduced except in full without written approval from the Laboratory.

Persons authorised to approve reports
f Barrett {Quality Managsn
H Byrne (Laboratory Manager)

IGSL Ltd Materials Laboratory

Approved by Date iPage

SN - 91817 1of1

Fila: R147898 TPOt @ 0.7m MCV

MCV Rev 2 04/21




IGSL Ltd
Materials Laboratory

Test Report

Unit J5,M7 Business Park
Naas

Determination of Moisture Condition Value at Natural Moisture

Content pr

Co. Kildare
045 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

SETALED Iy Sovive Re N 133

Report No.

Contract No.

Contract Name:
Customer:

BH/TP*

Sample No.*

Depth* (m)

Sample Type:

Lab Sample No.
Source™ {if applicable)
Material Type* (if applicable):
Sample Received:
Date Tested:

Sampte Cert:
Moisture Content (%):

% Particles > 20mm
{By dry mass):

MCV:
Interpretation of Plot:

Description of Scil:

R147899
24665/1
Monaghan Town Active Travel Development Site

CORA
TPO3
AA200179
0.80

B
A23/1717
N/A

B
09/06/23
09/06/23
Not Provided
13

15

7.3
Steepest Straight Line

Grey brown sandy gravelly CLAY

Aasulis ralate only 1o the specimen tested, in as recelved condition untess otherwise noted.

Opinions andg intarpretations are outside the scopa of accreditation.
“ denctas Gustomer supplied information.

This report shall nol ba reproduced excapt In full without writter approval from the Laboratory.

Persons authorised 1o approve reports
J Barett {Quatity Manager)
H Byrne {Laboratory Manager)

|GSL Ltd Materials L.aboratory

Approved by Date |Page

ASAR e 18/07/23 10f 1

Flle: R147899 TPO3 @ 0.6m MCV

MCV Rev 2 04/21




IGSL Ltd
Materiais Laboratory TeSt RGpOTt

Unit J5,M7 Business Park Determination of Moisture Condition Value at Natural Moisture I%\J AB

ACCRENTED

Naas Content e
Co. Kidare Tested in accordance with BS1377:Part 4:1990, clause 5.4 —
045 899324
Report No. A147900
Contract No. 24665/1
Contract Name: Monaghan Town Active Travel Development Site
Customer: CORA
BH/TP* TPOS
Sampie No.* AA200182
Depth* (m) 0.70
Sample Type: B
Lab Sample No. A23/1718
Source” (if applicable) N/A
Material Type” {if applicable}): B
Sample Received: 09/06/23
Date Tested: (8/06/23
Sample Cert: Not Provided
Moisture Content (%): 13
% Particles » 20mm 11
(By dry mass):
MCV; 6.8
Interpretation of Plot: Steepest Straight Line
Description of Sail: Brown siightly sandy, slightly gravelly, SILT/CLAY
Results relate only to the specimen tested, in as received condition unless olherwise noted. Persons authorised to approve reports
Opinions and interpretations are oulside the scopa of accreditation. J Barret! {Quality Manager)
* denotes Customer supplied infarmation. H Byma (Laboratory Manager)
This report shall not be reproduced except in full without written approval from the |zboratory.
Approved by Date [Page
IGSL Ltd Materials L.aboratory AT wors| 1 ofd

Flie: R147900 TPO5 @ 0.7m MGV MCV Rev 2 04/21



IGSL Ltd

Materials Laboratory TeSt Report ““T 150 17025
Unit J5,M7 Business Park | Determination of Moisture Condition Value at Natural Moisture I%\IAB
Naas Content
gj}, ::';3:4 Tested in accordance with BS1377:Part 4:1990, clause 5.4 T—
Report No. R147901
Contract No. 24665/1
Contract Name: Monaghan Town Active Travel Development Site
Custormer: CORA
BH/TP* TPO9
Sample No.* AAZ0019H
Depth* {m} 0.70
Sample Type: B
Lab Sample No. A23/1719
Source* (if applicable) N/A
Material Type* (if applicable): B
Sample Received: 09/06/23
Date Tested: 09/06/23
Sample Cert: Not Provided
Moisture Content (%): 13
% Particles > 20mm 11
(By dry mass):
MCV: 6.8
Interpretation of Plot: Steepest Straight Line
Description of Soil: Grey brown sandy, slightly gravelly, SILT/CLAY
Results relate onty 1o the specimen tasted, in as received condition unless olherwise nated. Persons authorised to approve reports
Opinions and interpretations are outside the scape of acereditation, J Barrett (Quality Managsr)
* denotes Customer suppiiad information, H Byma (Laboratory Managar)
This report shall not be reproduced except in full without written approval from the Laboratary,
Approved by Date |Page
IGSL Ltd Materials L.aboratory AR o worzs| 1 of 1

File: R147901 TP0S @ 0.7m MCV MCV Rev 2 04/21



IGSL Ltd
Materials Laboratory

Test Report

Linit J5,M7 Business Park
Naas

Determination of Moisture Condition Value at Natural Moisture I%\I AB

ALCHEDE

Content

Co. Kildare
(45 839324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

SETARED I Serme At ND, 133

Report No.

Contract No.

Contract Name:
Customer:

BH/TP*

Sample No.*

Depth* {m)

Sample Type:

Lab Sample No.
Source* (if applicable)
Material Type® (if applicable):
Sample Received:
Date Tested:

Sample Cert:
Moisture Content {%):

% Particles > 20mm
{By dry mass):

MCV:
interpretation of Plot:

Description of Soil:

R147902
24665/1
Monaghan Town Active Travel Development Site

CORA
TR12
AAZ05178
0.80

B
A23/1720
N/A

B
09/06/23
09/06/23
Not Provided
10

21

6.7
Steepest Straight Line

Brown slightly sandy, gravelly, SILT/CLAY

Opinions and interpretations are outside the scopa of accraditation,
* denotas Gustomer supplied information.

Results refate only to the specimen tested, in as recelved condition unless ctherwise noted.

This raport shall not be raproduced except in full without written appraval from the Laboratory.

Persons authorised to approve reports
J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

Approved by Date |Page
IGSL Lid Materials Laboratory A S
File: R147902 TRP12 @ 0.8m MCV MCV Rev 2 04/21




IGBL. Lid
Materials Laboratory

Test Report

Unit J5,M7 Business Park
Naas

Determination of Moisture Condition Value at Natural Molsture I'%\J AB

ACCREDNEY

Content TESTING

Co. Kildare
(045 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

DETAILER 1 5c0re Rga RO, 133"

Report No.
Contract No.
Contract Name:
Customer:
BH/TP*

Sample No.*
Bepth* {m)
Sample Type:
Lab Sample No.

Source” (if applicable)

Material Type® (if applicable):

Sample Received:
Date Tested:

Sample Cert:
Moisture Content (%)

% Particles » 20mm
{By dry mass):

MCV:
interpretation of Plot:

Description of Soil:

R147903
24665/1
Monaghan Town Active Trave! Development Site

CORA
TP14
AA205176
1.50

B
A23/M1721
N/A

B
09/06/23
09/06/23
Not Provided
14

15

7.8
Steepest Straight Line

Grey brown slighily sandy, gravelly, SILT/CLAY

Resulls retate only to the specimen tested, in as received condition unless otherwise noted,

Opinions and interpretations are culside the scope of accreditation.
* genoles Customer supplied informatian.

This report shalt not be reproduced excepl in fult without written approval from the Laboratory.

Persons authorised to approve reports
J Barrett (Quality Managa:)
H Byrne {Laboratory Managar)

IGSL Ltd Materials Laboratory

Approved by Date {Page

A e 18/07/23 10of 1

File: R147903 TP14 @ 1.5m MCV

MCV Rev 2 04/21




IGSL Ltd

Materials Laboratory

Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT
Determination of California Bearing
Ratio (CBR)

ACCRECTED

OETARED IN 5008€ hess po, 1330

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7
Report No. R147904 Contract Monaghan Town Active Travel Dlevelopment Site
Contract No. 24665/ Customer
Cora
Date received  09/06/23 Date Tested  15/06/23
BH/TP No.* TP Sample No. AA200193 Type: B
Depth* (m) 0.70 Lab sample No. A23/1716
2
1.8
1.6
1.4 i
2 n“' —_.'-'/
= 1. L p——
= 1 4"’"
§ =
2 os P
0.6 f
#
0.4 /
2
0.2 /
0 ¥
0 05 t 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key. Top e Base
Description:  Grey brown sandy gravelly CLAY

Initial Condition:
Moisture Content (%):
Surcharge (kg):

% Material >20mm:
Method of compaction:

Unsoaked
14 Bulk Density (Mg/m®): 2.01
4 Dry Density (Mg/m®): 1.76

13
Static Compaction Method 2

Test Resuit Top Base
CBR % 5.7 56
Moisture

Content % 14 14

Results relate only to the specimen lested, in as received condition unless otherwise noted

Persons authorized 1o approve reports

Opinions and intgrpretations are outside the scape of accreditation.

* denotes Customer supplied information

J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

This repor shall not be reproduced except in fult without written approvat from the Laboratory.

Date Page No.

Approved by

IGSL Ltd Materials Laboratory

e

18/07/23 1of1

R147304 TPOt @ 0.7m CBR

Tmp: CBR Repert.ML. Rev 3 04/21




IGSL Lid

Materials Laboratary

Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT
Determination of California Bearing
Ratio (CBR)

ACCRERITED

TESTING

SETALED 18 Scop Req N 1330

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7
Repor’[ No. R147905 Contract Managhan Town Active Travel Development Site
Coniract No.  24665/1 Customer
Cora
Date received  09/06/23 Date Tested  15/06/23
BH/TP No.* TP03 Sample No.” AA200179 Type: B
Depth* (m}  0.60 Lab sample No. A23M717
1.2
1 -1
J‘ “'
“
'f
0.8 =] -
e~ | - " ”I/-
E o"':-:'—
> 06 ‘,/
5 -
0.4 ,4
y
’
02 |
}I
7
/
0

6 05 1 15 2 25 3 35 4 45 5 55 § 65 7 75
Penetration {(mm}
Key: Top s Base
Description:  Grey brown sandy gravelly CLAY

initial Condition: Unsoaked
Moisture Content (%): 12 Bulk Density (Mg/m®): 2.03
Surcharge (kg): 4 Dry Density (Mg/m®): 1.82
Y% Material >20mm: 10
Method of compaction:  Static Compaction Method 2
Test Result Top Base

CBR % 4.5 4.8

Moisture

Content % 12 1

Results refate only to the specimen testad, in as received condition unless otherwise noted

Opinions and interpretations are oulside the scope of acereditation.

* denotes Customer supplied information

This report shall not be reproduced except in fuli without written approval from the Laberatory.

J Barrett (Quality Manager)
H Byrng (Laboratory Manager)

Persons authorized to approve reports

IGSL Ltd Materials Laboratory

Page No.

Approved by Date
18/07/23

1of1

R147805 TP03 @ 0.6m CBR

Tmp: CBR Report.ML Rev 3 04/21




IGSL Ltd TEST REPORT

Penetration (mm)

0 056 t 15 2 25 3 35 4 45 5

55 6 65 7 75

Key: el £+« S Base

Description:  Brown slightly sandy, slightly gravelly, SILT/CLAY

Initial Condition: Unsoaked
Moisture Content {%): 13 Bulk Density (Mg/m®): 2.08
Surcharge (kg): 4 Dry Density {Mg/m°): 1.83
% Material >20mm: 10
Method of compaction:  Static Compaction Method 2
[Test Result Top Base

CBR % 3.7 4.5

Moisture

Content % 14 13

Materials Laboratory Determination of California Bearing 150 17025
Unit J5,M7 Business Park Ratio (CBR) IYNAB
Naas Co.Kildare _—_— .
045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 =
Report No. R147906 Contract Monaghan Town Active Travel Development Site
Contract No.  24665/1 Customer
Cora
Date received  09/06/23 Date Tested  15/06/23
BH/TP No.*  TPO5 Sampie No.*  AA200182 Type: ]
Depth* {m) 0.70 Lab sample No. A23/1718
1.4
-
1.2 o
’d
1 - .—" !
s’ P
’ e
z 08 —"
x ’," v,
g o6 A
I.E ’ - 0';/
L
0.4 5 =
0.2 /’
cd
i
0 /

Results relate only 10 the specimen tasted, in as received condition uniess otherwise noted
Opinions and interpretations are oulside the scope of accreditation.
* denotes Customer supplied infarmation

This report shafi not be reproduced except in full without wrilter: approvai from the Laboratory.

Persons authorized to approve reports

J Barrett (Quality Manager)
H Byrne (Laboratery Manager)

Date

Page No.

IGSL Lid Materials Laboratory

L

Approved by

e

18/07/23

1of1

R147906 TPOS @ 0.7m CBR

Tmp: CBR Report.ML Rev 3 04/21




IGSL Ltd

Materials Laboratory
Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT

Determination of California Bearing

Ratio (CBR)

ACCRACIED

DETARED M 500pe e 0, 193¢

045 899324 Tasted in accordance with BS1377:Part 4:1990, clause 7
Report No. R147907 Contract Monaghan Town Active Travel Development Site
Contract No.  24665/1 Customer
Cora
Date received  09/06/23 Date Tested  15/06/23
BH/TP No.* TPQ9 Sample No.* AA200191 Type: B
Depth* (m)  0.70 Lab sample No. A23/1719
0.8
0.6
"‘ " ]
— .F’--.
-
g 04 J”’ s’
@ : - “ -—"""
ug_ f" - ﬂ""‘/
.- '::___ |
0.2 -
.4/
~
o 17
0 05 1 15 2 26 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top s Base
Description:  Grey brown sandy, slightly graveliy, SILT/CLAY

Initial Condition:
Moisture Content (%):
Surcharge (kg):

% Material >20mm:
Method of compaction:

Unsoaked
14 Bulk Density (Mg/m®):
4 Dry Density {Mg/m®):
13

Static Compaction Method 2

2.1
1.85

Test Result Top Base
CBR % 1.8 2.1
Moisture

Content % 14 14

Results relate only to the specimen tested, in as received condiion unless otherwise noted
Opinions and interpretations are outside the scope of accreditation.
* denotes Gustomar supplied information

This report shall not be reproduced except in full without written approvai from the Laboratory.

Persons authorized to approve reports

J Barrett {Quality Manager)

H Byrne {Laboratory Manager)

IGSL Ltd Materials Laboratory

Approved by

Date

LA e e

18/07/23

R147907 TPOS @ 0.7m CBR

Tmp: CBR Report.ML Rev 3 04/21

Page No,
1of1




IGSL Lid TEST REPORT

Materials Laboratory Determination of California Bearing ““ 15 17228
Unit J5,M7 Business Park Ratio (CBR) 1 Nf},}?’
Naas Co.Kildare M
045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 e
Report No. R147908 Contract Monaghan Town Active Travel Development Site
Contract No.  24665/1 Customer
Cora
Date received  08/06/23 Date Tested  15/06/23
BH/TP No.* TP12 Sample No.*  AA205178 Type: B
Depth* (m} 0.80 Lab sample No. A23M1720
3
2.8
26
24
2.2
2 —
1.8 T e”
x ’ - -
2 14 -
Fow d’
e 12 . - e
1 // 2~
r
0.8 vt
"
0.6 ,“{
0.4
0.2
0 /

0 05 1 85 2 25 3 35 4 45 5 55 6 85 7 75

. Penetration {(mm}

Key: e TOR e Base

Description:  Brown slightly sandy, gravelly, SILT/CLAY

Method of compaction:  Static Compaction Method 2

initial Condition: Unsoaked

Moisture Content (%): 10 Bulk Density (Mg/m®):
Surcharge (kg): 4 Dry Density {(Mg/m®):
% Material >20mm: 21

2.15
1.95

Test Result Top Base
CBR % 8.2 7.1
Moisture 10 10
Content %
Resulls relate only to the specimen tested, in as received condition uniess othawise noted Persons autherized ic approve reports
Opinions and interpretations are outside the scope of accreditation. J Barrett {Quality Manager)
* denotes Custemer supplied information H Byrne {Laboratory Manager)
This rapor shall not be reproduced axcept In full without writlen approvai frem the Laboratory.
) Approved by Date Page No,
|IGSL Ltd Materials Laboratory Kb 18/07/23 | 1 of 1
R147908 TP12 @ 0.8m CBR Tmap: CBR Report. ML Rev 3 04/21




JGSL Ltd TEST REPORT

Materials Laboratory
Unit J5,M7 Business Park

Ratio (CBR)

Maas Co.Kildare

Determination of California Bearing

150 17025

AB

ACCREDUED

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 e
Report No. B147909 Contract Monaghan Town Active Travel Development Site
Contract No.  24665/1 Customer

Cora
Date received  09/06/23 Date Tested  15/06/23
BH/TP No.*  TP14 Sample No.*  AA205176 Type: B
Depth* (m) 1.50 Lab sample No. A23/1721
1.2
1
0,8 s o o v
—— l"-“ —
E P - /
Hd-.; 0.6 -
2 § PR by //
l.E l”' /
04 B
B ”
-
) e //
’I
0.2 <N
o’ L
P
0
0 06 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top e Base
Description:  Grey brown slightly sandy, gravelly, SILT/CLAY
Initial Condition: Unsoaked
Moisture Content (%): 14 Bulk Density {Mg/m®): 2.04
Surcharge (kg): 4 Dry Density (Mg/m®): 1.79
% Material >20mm: 15

Method of compaction:  Static Compaction Method 2

Test Result Top Base
CBR % 2.7 3.3
Moisture

Content % 14 13

Results relate only o the specimen tested, in as received condition unless otherwise noted Farsons authorized to approve reports
Opinions and intgrpretations are outside the scope of accreditation. J Barrett {Guality Manager)
* denotes Customer suppéad information H Byrne {Laboratory Marager)
This report shall not be reproduced except in full without written appreval from the L aboratory,
) Approved by Date Page No.
1147508 TP14 @ 1.5m CBR Tmp: CBR Report.ML Rev & 04/21




IGSL Lid
Materials Laboratory
MY Business Park

Test Report

Dry Density/Moisture Content Relationship

Contract Name:

N aas ACCHELTIED
Co. Kildare Tested in accordance with BS1377:Part 4:1990 _——
Report No. R147910 Contract No. 24665/1

Monaghan Town Active Travel Development Site

Location™: TPO1
Sample No*. AA200193 Depth* (m) 0.7 Material Type B
Lab sample no. A23/1716 Customer: CORA
Date Received: 09/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 03/07/2023 BS1377:Part 4:1980 33
Dry Density (Mg/ma) 1.80 1.78 1.83 1.84 1.79
Moisture Content {%) 11 4.4 7.6 14 17 0
10% 5% 0%
1.90 /\f \ .
\ \, \
1.86 b o
= / A Y
Er] L \
E 184 4 - ‘ \\ \
£n
= * : s,
z 182 / N NP \
B / \ \ \ \
8 1.80 5 \ 3 y
z Ny \ NI
1.78 . \
\ 1
1.76 < ,\
1.74 >
\
1.72 A >
4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22
Moisture Content (%)
Maximum Dry Density (Mg/m®): 1.80 Optimum Moisture Content (3%): 11
Description; Brown sandy gravelly SILT/CLAY
Sample Preparation: Material passing 20mm Single / Separate samples used
Particle Density (Mg/m®): 285 Particie Density: Assumed
% retained an 20/37.5mm sieve: 13

Results relate only to the specimen tested, In as received condition unless otherwise noted.
Opinions and interpretations are cutside the scope of accreditation.

* denotes Cusiomer supplied information

This report shall not be reproduced except in fult withaut the written approval of the Laboratory,

Persons authorised 10 approve reports
J Barrett (Quatity Manager)
H Byrne (Laboratory Manager)

Date

Page

Approved by
IGSL Materials Laboratory

18/07/23

L Ve g

1of1

R147910 TPO1 Ome

DD.MC.2.5 Rev 1 04/21




IGSL Lid
Materials Laboratory
M7 Business Park

Test Report W ,
Dry Density/Moisture Content Relationship I%\l AB

Naas ARENENIF D
Co. Kildare Tested in accordance with BS1377:Part 4:1990 _—
Report No. R147911 Contract No. 24665/1
Contract Name:; Monaghan Town Active Travel Development Site
Location™: TPO3
Sample No*. AA200179 Depth™ (m) 0.7 Material Type B
Lab sampte no. A231717 Customer: CORA
Date Received: 09/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 03/07/2023 BS1377:Part 4:.1990 33
Dry Density (Mg/m®) 1.86 1.76 1.81 1.78 1.72
Moisture Content {%) 12 5.8 8.8 16 18 0
10% 5% 0%
1.88 : A
\ ‘ \
1.86 A
1.84
Z 182
o
=
2 1.80
0
8
= 1.78
=]
1.76
1.74 .
1.72 - 4
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Moisture Content (%)
Maximum Dry Density {Mg/m®): 1.86 Optimum Moisture Content (%): 12
Description: Brown sandy gravelly SILT/CGLAY
Sample Preparation: Material passing 20mm Single / Separate samples used
Particle Density (Mg/m®): 265 Particle Density: Assumed
% retained on 20/37.5mm sieve: 10
Resuits relate only to the specimen tested, in as received condition unless otherwise noted. Persons authorised to approve repors
Opinions and interpretations are outside the scope of accreditation. J Barrett (Quality Manager)
“ denotes Customer supplied information H Byrne (Laboratory Manager)

This report shall not be reproduced except in full without the written approval of the Laboratary.

Approved by Date |Page

IGSL Materials Laboratory I 180723 1of 1

R147911 TPO3 @ 0.6 Omc DD.MGC.2.5 Rev 1 04/21



IGSL Ltd
Materials Laboratory

Test Report

M7 Business Park

Dry Density/Moisture Content Relationship

N a aS ACCREDNED
Co. Kildare Tested in accordance with BS1377:Part 4:1980 M
Report No. R147912 Contract No. 24665/1

Contract Name: Monaghan Town Active Travel Development Site

Location™: 1005
Sample No™. AAZ00182 Depth* {m) 0.7 Material Type B
L.ab sample no. A23/1718 Customer: CORA
Date Received: 09/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 03/07/2023 BS1377:Part 4:1990 3.3
Dry Density (Mg/ma) 1.86 1.75 1.80 1.78 1.75
Moisture Content {%) 12 6.0 9.1 15 18 0
10% 5% 0%
1.88 - !
\ ‘ \
1.86 /\(,
1.84 AN AN
g 182 \ \ \
5 \ \
Z 1.80 \ kN
%) L)
g / \ \ \\
> 1.78 / \ o
o \ \
1.76 / \' \ \
. \ 1\‘
¢ / \ .“\\ .
1.74 : \
A
1.72 - ‘
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Moisture Content (%)
Maximum Dry Density (Mg/m®): 1.86 Optimum Moisture Content (%): 12

Description: Brown shightly sandy, slightly gravelly, SILT/CLAY

Sample Preparation: Material passing 20mm
Particle Density (Mg/m®): 265

% retained on 20/37.5mm sieve: 10

Particle Density:

Single / Separate samples used

Assumed

Resuits relate only to the specimen tested, in as received condition unless otherwise nated.
Opinions and interpretations are cutside the scope of accreditation.

* denotes Gustomer supplied information

Thig report shail not be reproduced except in full without the written appraval of the Laboratory.

Persons authorised to approve reports

J Barrett (Quality Manager}
H Byrne (Laboratory Manager}

Date |Page

. Approved by
IGSL Materials Laboratory e

MR i e

18/07/23 10f1

R147912 TPO5 0.7 Omc

DD.MC.2.5 Rev 1 04/21




IGSL Lid
Materials Laboratory Test Report

M7 Business Park Dry Density/Moisture Content Relationship 1%\5 AB

Naas ACCREOMED
Co. Kiidare Tested in accordance with BS1377:Part 4:1990 S O
Report No, R147913 Confract No. 24665/1
Contract Name: Monaghan Town Active Travel Development Site
Location*: P09
Sample No*. AA200191 Depth* (m) 0.7 Materiai Type B
Lab sample no. AZ3/1719 Customer: CORA
Date Received: (9/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 03/07/2023 BS1377:Part 4:1990 3.3
Dry Density {Mg/m®) 1.88 1.80 1.84 1.82 1.77
Moisture Gontent {%) 12 6.3 8.7 15 18 0
10% 5% 0%
1.90 0 :
\ Y
3 kY \
1.88 - s e

. . <Y \
\ 3
1.86 ,/ A
AR U\
\ \
1.64 * - !
\ '
/ \ \ \\
1.82 7 \- .“‘ r \ \
1 5
1.80 -/ A k \

Dry Density {Mg/m3)

\. “ \
\ \
\ b
1.78 - N \
‘\ .“ r
1.76 - . 4 p
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2t 22
Moisture Content (%)
Maximum Dry Density (Mg/m®): 1.88 Optimum Moisture Content (%): 12
Description: Girey brown sandy, slightly gravelly, SILT/CLAY
Sample Preparation: Material passing 20mm Single / Separate samples used
Particle Density (Mg/m®): 2.65 Particle Density: Assumed
% retained on 20/37.5mm sieve: 13
Resuits reiate only to the specimen tested, in as received condition uniess stherwise noted. Persons authorised to approve repors
Opinions and Interpretations are outside the scope of accreditation. J Barrett (CGuality Manager)
* denotes Customer supplied information H Byrne (Laboratory Manager)

This report shall not ba reproduced excapt in full without the written approval of the Laboratory.

Approved by Date |Page

IGSL Materials Laboratory e 18/07/3 10f 1

R147913 TPOS 1.5 Omg PB.MC.2.5 Rev 1 04/21



IGSL Lid

Materials Laboratory Test Report N‘T R
Rf;aiusmess Park Dry Density/Moisture Content Relationship IAAB
Co. Kildare Tosted in accordance with BS1377:Part 4:1990 _—
Report No. R147914 Contract No. 24665/
Contract Name: Monaghan Town Active Travel Development Site
Location*: ™12
Sample No*. AAZ05179 Depth* {m) 0.8 Material Type B
Lab sample no. A23/1720 Customer: CORA
Date Received: 09/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 03/G7/2023 BS1377:Part 4:1990 3.3
Dry Density (Mg/m") 1.89 1.80 1.86 1.82 1.77
Moisture Content (%) 12 6.2 9.2 15- 18 0
1.90 10% 5% ‘ 0%

A
\ A

CTRIT N
1.88 yd LIAN

/[ ) \
1.86 A it A

»

& \ \
E \ 5\ \
2 184 -
el \ &
: TTINN
2 \ \ \
e : k!
() a ‘.‘
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Maximum Dry Density (Mg/m®): 1.89 Optimum Moisture Content (%): 12

Description: Brown slightly sandy, gravelly, SILT/GLAY

Sample Preparation: Material passing 20mm Single / Separate samples used

Particte Density (Mg/m®): 2.65 Particle Density: Assumed

% retained an 20/37.5mm sieve: 19
Results relate only to the specimen tested, in as received condition unless otherwise noted. Persons authorised to approve reports
Opinions and interpretations are outside the scope of accreditation. J Barrett (Quality Manager)
* denotes Customer supplied information # Byrne (Laboratory Manager)

This report shall not be reproduced axcept in full without the written approval of the Laboratory,
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IGSL Lid
Materials Laboratory
M7 Business Park

Test Report

150 Y1025

Contract Name:

Mo Dry Density/Moisture Content Relationship AB

i TESTING
Co. Kildare Tested in accardance with BS1377:Part 4:1990 BRALED 1 520eE s . 1590
Report No. R147915 Contract No. 24665/

Monaghan Town Active Travel Development Site

Location™: TR14
Sample No*. AA205176 Depth* {m) 15 Material Type B
Lab sample no. A231721 Customer: CORA
Date Received: 09/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 03/07/2023 BS1377:Part 4:1990 33
Dry Density (Mg/m®) 1.77 1.69 1.85 1.81 1.77
Moisture Content (%) 11 18 14 12 16 0
10% 5% 0%
1.88 < .
\
1 86 '\ “v.
1.84 1N ] /*.\\ N
\ ‘\\
182 .\‘ ;/ \“ \\ ™
& 1.80 / g ™ ! \ \
E - |/ s ) p
g 178 4 AN SN AN
z s \ %\ N
c 1.76 S
3 / \ ~)
g‘ 1.74 A Y

1.72 / -\'\ ‘

Description; Grey brown slightly sandy, gravelly, SILT/CLAY

Sample Preparation: Materiat passing 20mm
Particle Density (Mg/m®): 2.65

% retained on 20/37.5mm sieve: 14

Particle Density:

1.70 - ' \\
AN e
1.68 - '\ -
1.66 A
8 9 10 11 12 13 14 15 16 17 18 19 20 2 22
Moisture Content (%5)
Maximum Dry Density (Mg/ms): 1.85 Optimum Moisture Content (%): 14

Single / Separate samples used

Assumed

Results relate onfy to the specimen tested, in as received condition unless otherwise noted.
Opinions and interpretations are outside the scope of accreditation.

* denotes Customer supplied inlormation

This report shali nat be reproduced except in fult without the written approval of the Laboratory.

Persons authorised to approve reporis
J Barrett (Quality Manager}
H Byrne (Laboratory Manager)
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5 3 Eurofins Chemtest Ltd
- _: Depoat Road
T UKAS | Newmarket
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2183 Tel: 01638 606070
Fin al Re po rt Email: info@chemtest.com
Report No.: 23-19446-1
Initial Date of Issue: 18-Jun-2023
Re-Issue Details:
Client IGSL
Client Address: M7 Business Park
Naas
County Kildare
freland

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround {Wkdays):
Date Approved:
Approved By:

Details:

Darren Keogh

24665 / 1 Monaghan Town Active
Travel Development Site(CORA)

Q20-19951

18
7
19-Jun-2023

Stuart Hendersen, Technical
Manager

Date Received:

Date Instructed:

Results Due:

08-Jun-2023

08-Jun-2023

16-Jun-2023

Page 1 of 19



Bt 0 Z sbed

090

08¢

050

080 |

050

8 IN | £:OL

w) pd

050 {

0L00 > 0100 > 0L00 > 0100 > 0100 > 000> foLoo| b | 1oL |oost N ausyelonijozuag
100> 100 > 100> 100 > 100 > LOD > Loo {BwBw| 1oL |sort n (panjossiq) uotog
9L L% 9] Sl ¥ Gz oL’o |Bysw] 101 Jogzl N Wwnjuouiy
GL'o Zi0 L0 ) £L0 220 050Gl oW § 1oL [0ZEL N ULy
z8 58 68 g8 18 0 pd

9je(oea - S}nsay

JUSWITOI9AS( [9AR1] SATI0Y UMOL UEBEUOW | / Gogve 1oalaig

TOS 10s 108 HOS TOS 1108 |edAy sidweg
Shdl §0dL $0dL 10HS £0ME 10HE  J:uogeoot sydweg
£41502YY | G6L002YY | ¥8LO0ZYY | OLZLLEVY | PEGEELYY | LERZBLYY |0y aidwes ey UON 3P0
Z0ves9l | §6EE59¢ | GBEESOL | Z6EESOL | BOTEcor | £8Eesoi |iaH ajdweg ysapueyd LGB6L-0Z0 ON UoleloND
e i PPBi- kP | ovke g ON € ] _ IS9D) JuAlD
[CRERET




61 jo ¢ abed

110§ - SjInsay

USUIdG{SAST j8ACIL DARDY UMOL Ueybeud[y |7 coopz oalold

0L > vl [T EICE 0'L > vl 0L jBoybuw N L2091 0< Hd L deydity
oL > [yl ') > [vl 04 >yl 0 > [vl 0’ fby/Buw N 910-2L0< Hd L 2MBYaly
0L > vl o' > vl 0% > vl 0 > vl oL [Bybw N Z10-01L0< Hd L Jneydly
o'l > vl 'L >yl o't > [vi ol > [vl 0L | Bwbuw N 0L0-82< Hd L Msydyy
o) > vl 0>l ot > [t 0t >yl oL | Bybuw N 82-90< HdL oieydiy
[ 0t > [yl R ] 0t > vl oL [ oybuw N 82-60< Hd L 2leydiry
0} > ol > 0l > 0 > or | bybuw N (uoRBINSIED Hd L) 10 j2BUiN
24 vl 5z vl ov'0 % n Jape ouebig
050 > 056 > 050> 05°0 > 050 | bBybuw N (JusjeaexsH) WLOIYY
8L Gl gl Sl 0L §bBybw N {Jus(BAIL] ) WNLUOKYS
Z9 IE 8F 8¢ 050 | Bwbw A alfy
520> R 520 > 5z'0 > 5z 0 |Bwbw n WhU2|RG
0z [ Zl L8 050 | Dbl n pes
[ 1z T3 £z 050 |Hybuw n [N
00 SO0 500 > 500 > 500 | Oy/Bw n Rnispy
€l Ll £L 0l 050 | Bybw n taddo)
0z> 0z > 02> 0z > 07 |OybBus N Auownuy
S 50> 50> e g0 |Bybuw n wrlapgAion
8l Si aL Gi go [ Dybuw n Wntoi|)
010> INE IES INES 0LQ | Oybw n WhlWpED
5 g€ BE T 0 | 6ybw n wnLeg
£G £E 9t £ 50 |Bybw 0 VUBSHY
£60°C {vl ¥10°0 [y] 1e00 vl | 62070 vl 2100 [vi 150°C Ivl vzocivl Jowoo ] % n {(81gn(og pioy) sjeyding
LO0 > Lo0 > 100> 100 6 n (2[qrOS JSIAN) WNIUDUHUY
9v [yl 52 byl Ly vl 74 v 050 | Bybw N (alqelesaq Aysed) spiyding
08'0 > [vl 05'0 > vl 050 > [v] 05°0 > [vl 08’0 | byow n [([EENERES)
0L00 > AES 000> 000 | 18 N (21gnjog Ja1EM) SleNN
0100 > [wl | 010°0 > [v] 110 byl RN N {3/gnjos Ja3e ) apliciuD
zZ vl ez lvl Z'¢ vl 'z vl 0L | Bybw n {ieawas) snydng
sL00lv]l | sLoclvl ze00 vl 000 | % n nyding [ejo]
oL00>vl oo >lvi 0L0'0 > [y} o0 | 1B fi ¥OS 5€{3)gnjog 1Bjep L1Z) s2yding
000> vl 1 ot00> vt 0L0°0 > [v] oLoQ | 1B N (2jgnjog jeep) wnsaubep
0F'0 > [v] b0 > [l 0F'0 > lvl 0y0 > vl Gv'0 | Bwbw n (2[0S 1818 JOH) uoliog
58 vl 5g vl 98 lvl v N (1L.6°Z) Hd
a4 g) 0L §'9 1L LE 44 0l Sz 0200 | % N sImsion
=rtaio) =g ] pejoaleg 3032 8108} 5
woﬂhmmnmxx oN SMSGSY ON mommamnmu{n_wz mowwwamw(nnwz WiN n uonediuEp; Sojsagsy
- - - - ViIN n adAL WOV
5 e
FSY-MIaN ASv-MIN WYHNNG wyHdNa  |:ge soiseqsy
050 090 040 08'0 0oL 0L 050 00'% 050 () yydagy dog
HOS HOS 08 T08 HOS HOS HOS THOS oS :adA) a|dwesg
P01 £0d.L LOdL J0HE SOMg WHOHE £0HY ZOHE LOHE :uopenoT axdwes
PBLO0ZYY | 621002V | £61002vY | OLLLLLYY | [v6Z61WY | 686261YY | vC626IVY | Z0BIBLYY | LC6Z6LYY | Jod oidwes oy UON 18pI0
GBEESOL £6LEGaE L6EESEL | 0BEESHL £8£E59L 88CESGL ioees9l  |rgepdueg isajueys LGB61-0ZD T ON UORBIOND
Sreb! L . EPBLET YELEC 16 PBL- 58 3891 JuaNd)]
[CEGRIET




61 jo ¢ afiey

01000 > fy] 0Lo0°0 > [v] 0L00'0 > [v] 0LO0 G > 1v] | 01000 | bW ] 5182 N 82 80d
0Z'0 > vl 0z'0 > Iyl 020 > [} 6£'0 Lyl 0z’ | oW/bw | 0082 N SHYd /| JO ie10L
0L0'0 > vl 0100 > vl 0430 > [yl 010>yl | 0L0°0 | OyDw|ocae N BLIBUCIOT
0LG0 > (vl 000 > 1v] 0100 > [v] 0100 >ivl | o100 |BwBuw|ooez N dusiisadfi'y'Blozueg
0Ly0 > vl 0100 > Iyl 01070 > Ivl 0i0°0>Ivl | o100 [bwbw ] ongz N aussesiuy{d e)zusqig
0L3°0 > [yl 0L0'0 > [v] 0Lo0 = [yl 010'0>[wl | o100 | 636w | posz N BUBJIA(p‘0-£'Z' i Jouspu)
0100 > vl 000 > [v] 0Lo0 > vl 0LO0 > (vl | DL0'0 | byjoll | poge N aualAd{ejozuag
0100 > vl 0100 > lvl 0L0°0 > [yl 0L0°0 > 7] | OLOD | OwBW | 008z N susuEIonYbozUaY
0100 > [v] 0100 > v} 0L00 > vl 0100 > [v] | OL0C | O | 0Be N auayjuessny[gjozusgy
0100 > [v] 010'0 > vl 0100 > Iv] 0100 >yl | 010°C | Dwbw | goge N aussAyD)
01070 > vl 01L0°0 > vl 0100 > {vl 0Lo0>[vi | 0100 |Dwdw]oose N suadeJyjue{ejazusg
01070 > vl 0L00 > [vi 0L0'0 > fvl 210 tyl 0i0'0 | byjibw { poge N SUBIAg
0100 > [yl 0100 > Iyl 0L0'0 > Iyl L0 0100 | Bxibu | 0Bz N ausyuEIon|d
OLD'0 > byl 0L0°0 > vl 0L'0 > [v] 010G >ivl | 0L0'0 §6W/BWw | ooge N SUSDBIYILY
0LG'0 > [vl 0100 > fvl 010'0 > [vl 000 >ivl 1 0L0°0 }Dw/bw|ocee N aussguensld
0L0°0 > [vl 0L0°0 > [v] 01070 » Iyl 0100>Fvl | olo0 [bybw]oosz N BLEBIOMN|
010°0 > [l 0100 > [v] 0100 > [yl otoo>fvl | oioo [BwBw]onsz N auaydeuady
0L0°0 > [l 0L0°0 > [v] 01L0°0 > [v] ot00 > (vl | oLoo |Bwbw]opsz N aus|Audeuady
0L0°0 > [v] 0100 > [v] 6L00 > [v] olo0>Ivl | oloo {BwBw]cose N audetydeN
0L > vl ol = [v] oL > [vl 0L >yl o't | Bybr foosz n 1Buy3 Ang-pe | Kpep
Q'L > vl 0'1 > v} 0’1 > [vl Gl > [v] 0L | bwbr jo9sg n BUBAX-0
T 04> ivi 0L > vl TEICH 01 | owbrt Jogse n Buaiy-d g W
0L > ivl 0t > [l TS 04 > Ivi 0L | BB | pasz n auUszUBGALT
0L >yl 0L > [yl 0L >ty 0t > (vl 0’} § BB §09/2 N ENERTT
6L >yl 04 > vl 0L > [yl EICH oL | bybdfosse n audzuag
0} > iyl 0t > vl 0} > [vl o1 > [v] 00l |bbw | ogez N SUOGIBO0IPAH WRS|0NB 1210 )
0'G > vl 06 >yl 0's > (vl 0§ > [vl ¢'s | bwow | oagz N SUOGUEINIPAH DBUIOIY (B[O L
gL > vl TR 0k = vl 0L > iyl 0’} | bwbil | 0A9% N PPO-GE0< Hell Ofjelinly
o) > vl e 0t > vl 0l >l 0'i  1bByBuwioeez N $£9-1 < Hd L djeuwoly
04 > vl 0% = vl oL > vl o'l > v 0'L | bBybuw|ogez N L2D-6L D% Hdl Shjewaly
0L >yl o't > Iyl PERL] 01 > vl 0’1 | by5uw ] pgez N 910-2L0< Hdl Sewony
o'l > vl 0L >yl 0L >ivl 0} > i 0L | Dybuwi]agoz N ZLO-010< Hel L aBBUIOY
0’4 > vl 0L > vl 0'} > vl gt > [yl 0’ [bA/bOw]gne N 010-80< Hd 1 oRewWwory
Q' > [l 0} >ivl ol > [vl 0’ > [yl 0L [B/butf osae N 80-£0< Hel1 dhBwory
0L > [vl 0L > vl 0’1 > Iyl 0l > [vl 0L |BwEuw]oggz N 19-6D< Hd 1 ey
06 > vl 0's > [vl 0'g > vl 05 >1vl 05 | Bybw|pagz N SUDQIBO0IPAH 2ljeydly (ejo ]
0L >ivl ] 0'L > [vl 0L >yl 'L | Bybuilopez N PrO-6E0< HdL 2neydiy
0L > Iyl 0t > [yl o) > [yl 0L >yl L | Bybw N
aSy-Mman 2SV-M3N WyHuNa WYHHNG  {:ge7 soisagsy
050 000 040 080 00'L 00l 050 o'l 050 ‘() yydeq doy.
HOS 3OS HOS 7108 HOS JHOS HOS NOS 108 sadA ) ajdweg
Y0d.L £0dL L0dL 0Hg SOHY YrOHS £0HE Z0Hg LOHE "UOREN0 B(duleg
VBLO0ZYV | 6/1002VY | E6L00ZVY | OLJLILYY | LV6ZELYYV | 68626LYY | YE6ZBLVY | 208Z6LVY | EBZBLVY | jou odules juern UON 18pIQ
GBEESO) PBEESG) | SAEEGOL ZBEEGG LBEESYL [ OBEESOL 6ESGT) UELEOE Z8EES9L  ['ay s|dtes sajwayD LG66L-0ZD “ON UshEIonD
_ Clad e OFVELE PEEEET vBLEE ] BvpBLee | b _ e bh : a4 1S9} uan
[CAGRIEHS

JUSIdO[aAB(] [SABIL oMoy UMD, NBYDEUOH [ 7 S99vZ 155101

[0S - S}nsay



61 Jo g sbed

jlog-sjn

Soy

JUSUIdOIaAS(] [PABIL BARDY UMG] UEUDEUGH | / S99F2 1oalaig

0Lo > NE 010> 010> 010 {bybwlozez 0 S[oUdY [Ejo]
QL000 = [yl 01000 > ivl 01000 > iv] 0L00°0 > vl [ 01000 | Bubw | giez N (ssauabuod ) sg0d 1ejel
01000 > [y} 0LOOG > vl 01000 > vl 01000 > vl [olooo [Bybw]giez N 08l 80d
0100°0 > [wl 0L00'0 > [yl 0L00'0 > [v] 0L00°0 > [v] | 0L00'0 | DWBE | 5182 N 8El 8Dd
010070 > [v] GLO00 > [v] oLO0'0 > [v] 01000 > [vl jolooo joybw]grez N £51 90d
GLO00 > [v] 01000 > [vi 01000 > [v] 000G > vl |oto00 jOybWw |58z N gL 80d
01000 > iv] 1000 > v} 01600 > vl 0L00'0 > iyl [orooo [BnBw]siez N L0L+06 89d
01060 > ivl 0L60°0 > [vl 0L00°0 > [vi 01009 > vl BB | GLaz N
Jacy fspun
gSY-MaN S5v-MIN WYHENG WYHMNQ  }:qeq soisagsy
05'0 08’0 00'L 050 00'% 05'0 {u) ydag doy
108 108 e 08 HOS 08 ‘adA ] s|dweg
POdl £0HE VyOHS £OMdg Z0HY LOHE :uoljeoo™] sjdweg
FRLOOZYY OLLLLLYY BEGZBLYY | VEGZGIVY | Z08J6LVY | LE6ZBLYY | iy ojdweg jusiD TON F8DI0
GBEEGT 68EEGL 98CESHL 2geesal  |vai sidwes ysepuayg LGB61-020 'ON UOREIoNE
IVEIEL OPVBLEE. [ Gvvaite | oveR BIuiay TS9O JUaD
{vaoomns




61 fo g sbed

I10S - sjinsay

TUSUWIdG[EAS [GAeIL BANICY UMG] UBGBEUOW § ] G0avZ oaloig

04 > vl 0’4 > iyl 0’1 | Bwbll ] 089z N 120-91 0< Hel L 2Heydly,
0L =il 0L = iyl 0'F | DyOW | peaz N 91021 < Hdl dneydiy
0L > byl oL > vl 0L | Bybwiosge N Z12-0L0< Hdl oneydily
0L > {vl] T 0} | B¥but | oggz N 0LO-80< Hdl neydily
0L > [yl 0L > vl 0’1 | Pybut | ogoe N 82-90< Md.L dlleydity
0') > vl o) > [l 0L | ByBw] ogoz N 90-570< Hel L 2Eydily
gl > 0L > 0l j9ybw]o/o7 N {(UohEIN2|EeS Hd 1) HO fesuip
L4 vl 0} ivl 1) (vl 11 vl 0F' ¢ % 15292 n Jpep Juebio
050 > 0570 > 050 | Bwbw | o6ve N {(JuajeAsxsH) WNWIORZ
8z L2 o'l |bwbw]osyz N {Juafeau) WY
Lt 14 05’0 |Bwbut]gopz N U7
520 > §Z'0 > A EEESA n Wnjuaes
£l g 05’0 | Dybw | g5z n pesy
L£ £ 050 | Bwbw | gopz r {91
50°0 > 500 > 500 | Bwybw f gopz i Angisp
8l Lz D50 | Bybu | Gove n Joddon
0z > 0Z> 0'¢ | bubwlecre N Auouuy
50> 50> g0 |Bibuw]ssre n WnUBPgAIRN
gz 12 S0 | Dybuwi]gope n WInIOR|Z
040> 010> 01’0 |Dy/bu] gove n WRwpasy
£F g 0 BB | o647 n Wnleg
£'S Gy ¢'g | bybuw|gorg n JjUSSIY
5200 [v] 0¥Q°0 [v} S¥0'o [v] £20°0 [vi 590°0 [v] 0100 | % |oere n {31gnog proy) ojeyding
L0 > 100> 100 > 10 | 18 Joezz n (81gnjos J8jeAA) WINLUOWILY
£¢ vl €€ vl 650 | Dybui ] czez N (a1geresngt Ayses) spiyding
05'0 > [vi 0570 > byl 080 | Bybut pogz 0 {1B101) aplusin
0L00 > 0L0'0 > L1070 0l0'c | #B fozze N {21gnjog Jaiepp) SjeniN
L0 > [v] 0LG0 > [v] 820°0 [v] 0i00 | B [oezz n {219n(0S J9je M) BpUOIYD
8¢ vl 9z vl 0’} |bybuwi]osie n {[euawws;g) Myding
22070 iv] 1206 vl #£0°0 [vl O0Llb0 | % {siig f JNYOINS jBjo)
vz vl 0100 > [vl 0L00 > by] 0L0 | 1B joziz n O3 e (81qn|0S JBjeM 1.2} aleyding
GLO0 > [v] 0LO0 > [vl 0L0'0 > [v] olgn | B foziz N (8iqn|03 IBje} Wwinisaubely
2570 [v] oF'0 > vl 0yQ |Dybuw|ozLz [ (a1gn)og JeIeAA 10H) Uokg
g/ vl 99 byl 08 v} (%% 0LoZ N (1:g'2) Hd
£l L1 6l L LE g/ ol Zl €L 0200 | % }OE0Z N BHSION
psoaleg pe1zelag IN Z6LZ ! uoljeoiliuap} sojsaqsy
50}159qSYy ON S0jsaGsy oN k ’
- - WiN F4 ¥4 0 adAL wov|
e e |
2SY-M3N ANINTADD ‘ge] sojsagsy
05’1 040 09'0 080 040 08’1 0g'0 050 020 blw)ydag dog
108 U0S 108 oS H0S 0SS HOS 108 0S  |edij sidueg
Pidl Fidl Sidl Zledl 60dL 80dL 20d1 A0dL 50di  |uoneoot sdweg
94E502YY | SLLG0ZVY | ELIS0EVY | 8/1602VVY | LBLOOZVY | 961002YY | SBLOOZYY | Q9L00CYY | ¢8L00ZYY | 1oy ajdwes Juais TON 19PID
YOFESSL ZOPES9) LovesolL | oovesor | 66EESHL 626581 | 96EeG9l | Q) ojdwes ysajuayy 1G661-020 ON UohEIenD)
A A B i e e 82 Fapek orveLte 7891 WeHd
[CATeMIE 0




61 30 1 abed

[loS - Sjinsay

JUSUO[eAT(] [OABI], SAIIDY UMO] LEUBBUGW | | 60977 199101

0Lo00 > [yl 01000 > [v] 0100°0 | Bybw | 5182 N 92 89d
070 > vl 020 > vl cz'0 | bwbuw | oosz N SHVd 41 JO 1B10L
0LO0 = [v] 0100 > [l 0Lo0 | Bybw]ongz N BUBUDIOY
6100 > [v] 010°0 > vl oLoQ | 6y6w | ongz N ausjsadfi'y'blozuag
G100 > v} 0100 > vl GL0'0 {Bwbw ] ooez N auIDeIY UYL B ZUs I
010'0 > Iyl 0100 > Il 0100 {BwBw ] opez N suaAd(R'a-g'Z't Jouspuj
0L0°0 > iv] 0LO'0 > ) 010'¢ | Bw/bw | 608z N aualAd[elozusgy
Koo > vl 0100 » [v] 0100 | By | noge N ausijuesonjpbtjozusg
0400 > byl 0L0°0 > [v} 0Lo0 | B/Bu | 0pgz N auayjueionylgjozuag
0L00 > [yl GLO0 > [vl 0Lo'0 |8y | goge N auashiys
0L0'0 > [yl 0100 > [vl 0100 | Dwbw ] 0082 N susneiyue(elozusg
000 > [v] 0100 > vl 0L00 | BY/bm | 0082 N audlid
0100 > [v] 0100 > Iv] 0100 | Wb | ooge N 2uBjUBION|y
0100 > [y] 0100 > vl 0100 |[Dy/but{ 00z N BUBDRIYIUY
0100 > Iv] 0L00 > Iv] 0100 |bx/bw | oosz N BUBMJUBUBY
0100 > [v] 0L0'0 > vl 0100 |Bybw|oosz N e
0L0°0 > [vl 0100 > [v] QL0 | Bwbuw | poge N auayydeuady
0L0°0 > [vl 0100 > [v] 0L00 | By/buw|onge N suaiAyydeuRoy
0L00 > [v] 010'0 > [v] 0100 § bwbw] oose N auajejydeN
o'k > v} 0L >l o't | Owbr foalz Iy Jay3 ng-La | Aien
0t > vl o'l = [v] 0’1 | Bbr | oole i BUBAX-0
0L > [l 0 >yl 0L | Bbrt foose 0 aus|Ax-d g W
0L > vl 01 > vl 0L ) BB | gose f uaZUAqIALT
04>y ot >yl 0L | Bwbd | 0g/e 3] |uan|o}
0L > vl Ot > vl 0L § bwbr {os/z n suszueg
ot > vl ol > [vl 00 | Bwbw{pgez N SUDGIEDOIDAH WIN2|0sied 1810,
oG >yl oS > [v] 06 | Bybuw|ngyz N SUOQIRS0IPAL] JNBWOIY [E10)
ol > [vl 01 >lvl o'y | Bybw ] ogez N PPO-GE0< Hd L DlBwWoly
o'l > vl 0L > vl 01 |owbw| 089z N SED-1ZD< Hdl dNBwoly
gL> vl 0L > byl o't | bwbw]ogaz N LZD-9LD< Hel L 2newely
0L > vl o'l > Iyl 01 | By/bu | 0892 N 9L 0-Z1 D< Hd ] SliRuiony
0} > (vl o'l > vl 0L | Pybu}ogee N Z1O-019< Hdl aewory
0L > vl 04> vl oL | Sybwlgsoz N 0L0-80< Hd L 2BWwoty
0l > vl 0t > [yl 0L ¢ Bybuwi] geog N 80-£9< HdL newory
0’4 > i} oL > (vl 0L | BWBwiogaz N 19-60< Hd | onewoly
06 > vl 06 > [v] 0¢ |[Bwbwiogee N SUOGQIBI0IPAH Dffeydly (2101
0L > vl 01> [vl 0L | bybw|oggz N ¥r0-GE0< Hd L Meydyy
o) >yl 0’} > vl 0’1 | Bwew] osez N SED-LEZ0< Hd L oneydy
)
HSV-MIN AHLNIACD ‘qe] S0159qSY
0%'L 010 090 080 0470 0L 08’ 050 020 b(w)ydeg doy
08 1OS H0OS TS 05 10 HOS HOS HOS  |edA) sidweg
Fidl Fldl £icl Zidl 60d1 20d.L 80dL 20dL S0dL  |ueyeosoT sidweg
SL1502YY | S21S02vY | €11G0ZvV ) 82160ZVY | L1BLO0ZYY | 96L002VY | GS6100ZVY | BRLODZVY | 28L00ZvY | 1oy sidwes juain TON Japio
POPESYL | COVEGOE Z0¥ES9) g6ELEGL 9BEESYL  §i gl djdwesg Jsepmay] LS661-020 "ON UonBionyy
[ovpeiEE | GPPELEE | TObYE praLreet ] obreie YeEEe 551 uel)
VaoomEns




61 10 g abed

040> 0L’ > bybw | pzee n sjouald [Bjo}
01000 > lv] 01009 = [vl oy giaz N {815uablioa 1) sg0d 0],
0L00°0 > [vl 030070 > ] By/bur | 5187 N 081 89d
0L00°0 > [yl 0LO0'0 > ] By/bur { 5182 N 8¢l 90d
010070 > [Vl 0L00'0 > [vi Bybuwt [ 5182 N £51 82d
000G > Iyl QL300 > [v] By/bui | g1z N 8L 804
0L00°0 > iv] 01000 > [vl N L0L+08 82d
01000 > [v] 01000 > [v] N _ _26480d
: : S LIV tiuLeRg)
ASv-M3N AHINIAOD
05°% G0 090 080 040 08'L 080 050 00  J{w}uyidsg dog
108 T0S 1108 HOS 0S OS 0S 1108 08 |:edAy sdwes
Yidl Fldl Slel Zidl 60dL 80dt 20d.L 20d1 G0di  Juogesoq sidueg
9LLG0TVY | SZ1602VY | €/1S0EvY | BALS0ZYY § L6L00ZYY | 96100ZVY | S6LO0ZYY | 88LO0ZYY | Z8L00ZYY |- (oW odwes usys UON JapIO
POPESOL | £OPESOL ZOFESS) LOFESOL | 00FES9L | 66£E59L 26£E50L | OBEES9L jrql ojdwes ysajwayn LG651-0ZD TON Uolelond
T B L-E YELEE | GFVREEZ. | OrFElE: grpeLez | apbsier LroN qorsepiagy SO el
[(CECHETS

TUSUIdO{GAE0 [9ABA [ A0y UMO] USUDEUO [ S99FF 19910ig

110§ - sjinsay




81 jo 6 ebeg

"SnopJezey-uou Jo Snoplezey aq ABW 315EM B I34I3YM O] SE uoneXpul Aue aAl8 10U S30p pue 33Ue13I08 |[IPUB| 3SEM SNOPIEZRY 10}
ajqesqdde Ajuo S| sisAjeue siy] sasodind UoI3eIISSE|D J1SBM SNOPISZRY F0} PAsh 34 10U 15N (SNsad 158} Buiyoea) Ajfesidads) sisAfeue Yy fupuel

ELIDILY) 30URI3IDY SISEMN

G2 (%) aIristopy

0600 Ly/uonod 1551 j6 st Aig

UOljEULIGIU| PIjOS
060L 008 00S 05 > gy N 0Ll UOGIED JIUEBIO PBAOSSIC]
- - A OEC > DEDQ > n 0261 xapLy [ouS(d]
0000C1 00009 000¥ 0SY [T N 0Z01 SPIIOg PBAIOSSKT IR0,
00005 00002 o001 e 0L > N [T sleyding
005 051 ol S'E G0 n 0224 aplion|.4
000Sz 00051 008 0l > 0l > n 02z 3pLOIYD
002 05 {2 9vh0 500'0 n GGyl JuIZ

I G0 10 05000 > S000°0 > n SG¥L LUMHUSRS

5 L0 900 05606 > $000°0 > rn FEED AuoLnuy

05 oL 50 0500°C > S000°0 > n GGYL pean
oF i 70 99000 2000°C M GGhL 1939IN]
0f i g0 26000 9000°0 n 5oL wnuapghop]
T z0 100 05000°0 > 500000 > n GCYL LSRR |
[ [ z 100 11000 i GGyl 18ddod
0L oL 50 0500'0 > 5000°0 > n [ LWRIWosLG

G L ¥0'0 L1060 > 110000 > n GGYL LinIWpes
00g 001 0z 050°0 > 5000 > n a5vL Wwiileg
ST F4 G'Q £Z00°0 Z006'0 n SGvE JRIBSLY

B3/ 0} 871 1€ LSz N3 58 buisn By/bu 176w

159} m:__.mn.ﬁw mu:u:nEOU 10} SanfeA JniT ajen|q L0} QBN LGS m_m_a_mce.. ajenigy
aenjeas o] alen|ead o, - GBOD 0 g_lo_.: N Gioz sﬂ_umnmo UCHESENINSN PIOY
- 9< - 8/ n 010z Ha]

- - 0oL S0 V] [T N 0082 SHvd 71 JO B9

- - 005 0t > vl Doybus n 0/92 DVAM (8101 Hd L]

- - 3 0£00°0 > [vl By/bw N 5i8E (s16uabuod []'sg04 (e1o)

- - 9 QLo0 > byl /B n 092 PETETCEEN
0L - - 05 % n 0182 uoubj ug ssof

g g £ ¥Z Iv] % n 5702 uoqien JUebi] feioy
SHun “PBIIIY d0os Eg._

Hgpue Te)eq BU)dWEg|

Hypue snopiezey lgpue ((wipdag wopeg
SISEM Lo i) ajseM | 91sEM Hau| 0s° 0 H{uhyidag do|
shopJezey snopiezey ] uopedo adweg]
dAjoER) :qt apdueeg

-UON ‘a|qelg LEGZELYY oy adueg

SHUNT LEEESSL pa:] u_n_Emw jsepuayd

BB aourjdanoy ajsem jipue Br¥6L-EZ 10N qOf ISARUIYD

BlS 9Jouls - sjinsay

(YHO D915 10aWa0|aAs( [AAR]] GAJIOY UMOL UELDELOW § | G99FC J9819id



61 jo 01 sbeg

"SNOpJEZEL-LIOU 10 SNOPJEZey 30 ABW 315eM B 13U1am O1 52 UoREDIpU! AUR 945 30U SO0P PUE 33UBLDIIIE [1jPUR| BISEM SNOpIEZEY 10)
afqeaiidde Auo s| sisAjeue siy| “sasodind uO|IEIYISSE]D 215BM SHOPIEZEY 10 PISN 34 10U JSALU {$ynsas 3523 Juiyseal Ajednads) sishieLe Iy ipued

BBy 2uejdaisy SISeAR

44 (%) aimnisionk
0600 DY/UDILIOG 158 JO SSett AiT
uogewliony ﬁ__om*
000} 008 00% 0g > by n 0191 UOGIED) HUBDIQ PAAIOSSIY)
- - L GED> 0E0 0 > n 0761 XBpU| |oudld
000001 00009 0007 0¥ v N 0zZ0} SpiOS pasossId (2101
00005 00002 0001 0L > e N 0zZl RGNS
005 05t 0 o3 0L°0 n 0ezl apuon|4]
000SZ 00051 008 ol > S A 0ZZ1 apliojyD
00z 0% ¥ £E0°0 €000 i GGl ouly
L 50 10 050070 > S000°0 = n GGYl umnjus}ag]
G g 200 6500°0 > GO000 > n SGPL AUOLUIUY
05 0f 50 06000 > 50000 > n aGy] pea}
or 0L ¥0 05000 5000'0 N SGiri N
0c 0Ol S0 64000 80000 n S5l WNUBPGRON
4 Z0 100 05000°0 > SOGODG > N oGyl Y SRRTET
00} 05 F4 LLO'0 L1000 n e J3dGo)
[N [if} S0 0500°0 > 500070 > mn SGhl LINMEEORD)
G L ¥0'0 11000 > LL000'0 > n oGhL LURIWPE)
00g 001 0Z 050°0 > 50070 > n GGl whueg]
[+ z 50 L£00°0 £600°0 N SCFL SIUSEIY]
B 0} 57112 L8721 NT 8g Bujsn Bybw | bW
¥59) Bulyseay asueidiuoD Joy Sanjea Jiuj alen|g ;:01 ey 104 sisAjeuy 21EN{g
Sienjgas 0] BIEN|BAS O.L - Z100 myjou N SL02 Apedesy UCHESIEINGN PIoY|
- g< - 08 n 0L0Z
= - 6ok 020 > ivl By/Bu N 6082 SHYd L IO =10
- - 005 ol > vl Hy/bw n 0492 DYM [BICL HdL
- - L 01L00°C > Iyl Byybs N G187 {§19UDL0D [} B0 (B19),
- -- g 0160 > vl [ n 0842 X318 BjoL
[ - - gL % n 0192 uoniub; ug 5s6
[ G £ 0z [v] %, 0 SZ9Z uogJeD) oluebIg 210 L]
sjiun ‘Pasdsy d0S
HupuET
Hypue snopuezey Hypue :
Jsepm ~tOU Ui S)sem JSEM Mau} 050
shopiese Snopiezey E0HE ‘uoijeson sidueg
anyoeal :q| adweg
JUON "S19e}s VEGZ6LVY ‘Jod e|dweg
Sy 68EE591 ‘al ejduses Jsajwey)
L9l soueidadoy SSEM filputy Sr¥Bi-£T 1ON gor Jsajusyn

OVM 3Dbelg 9jbulg - sjinsay

VHODJOHS JUSWAO|BAS( [9AESL SAIIOY LUMO} URLGBUON |/ COOVE .3091G1d




61 Jo || abed

"SNCPJBZeY-UOU IO SNOPJEZEY 30 ABLE 31SEM B JRUISYM 01 Se LOEIIPUI AR aAlF JoU $30p pue adueldaling |j1jpur| 21SEM SNOPJIRZEY SO}
sjgeogdde Ajuo s sishjeue sy -sasodind UOIIEINISSE{D )5EM STIOPIEZEY JOJ PASN 20 10U IS {53|NS31 1393 Bulysea) Ajfeaipads) sishjeue Sy jpipue]

BLIDHI] 2IUBIGDIIY 2ISEMN

29 (%) 2nsIo}
060°0 Dyfuoiod 158} Jo ssew AiG
uGpelliojL| E.o.o.&
0001 ooe 005 05 > ¥y n 0154 UOGIED HUBDID PBAJUSSIC
- - ! 080 > 0E00 > n 0263 xSpU| [ousyd
GO000L 00009 ogoy [l oF N 0ot SpII0g PaAjossi( (910 L
00005 00002 0004 £e [ n 0zzL Neyding
005 05 0l ¥l ¥i'0 N 0ZZlL opLCn| 4
Q00ge 00051 008 0l > cl> n ozel SPLOLUD
002 05 ¥ SE00 E00°0 r GETL ElF |
L g0 L0 05000 > S000°0 > n G5t winius|asy
g L0 900 05000 > S000°0 > N GGhi EoE_E«ﬁ
05 ol 50 05000 > S000'D > n GGl pea’
[ ol 7’0 22000 80000 n S5bL [S%5IN]
0L ol g0 Z900°0 290000 A ool WNUSPGAIONE
4 FALl] LO°G 0500070 > S0000°0 > 0 g5l Anousgng
004 0g Z 9100 gL00'o n ET 18ddo)
0L 0 50 050070 > 50000 > n GGl WINAUOIYD
g L ¥0'0 LLODC > 110000 > mn Sl niwped
00g [ (4 05070 > 5000 > N 5671 whlieg
SZ Z &0 02000 £000°0 n S5hE OILIBS.IY|
Dot 01 S719€ LS¥eh N 54 busn Bx/bu iBur ‘
158} Bulyoea] asueyduwios 10} sEN{EA UM ajeniz LGt ajernyq L0} sishAjeuy ajeniy
NeNnBeA2 Gy SIBMIEA Of - LLOO %OE N oz b_umamU uonesiennan Eum“.
- 9< - Z8 M 0L0Z Hd
- - 001 0z'0 > vl B/ N Q08e SHYd 4} JO [Blog
- - g0 [ ] Doy n 0492 VM [E10] Hdl
- - L 08000 > vl BB N GLae {s1auabuoo /) sgod E10]]
- - g 0L0°0 > [v] B/hu fl 0922 X318 2ol
0} - -- Ol % n 0482 uogub] UQ sso}
g9 G [3 g1 Tv] % n GZ9Z u0gIeD JUebiQ) [Bjoi}
sjuf *pasday d08S
(Mspue aje(] budwes
Iiypuen snopezey lipusy H(whpdaq wolog
2SEMA ~UOU Ul JJSBM FISEM MIBU| 0g'c :(wjeppdag dog
SNopIEZEH snopaezey 20Hg ‘ueneso'y ajdwies
sAljagal) ]} ejdwes]
-UoN ‘agelg OLALLIYY iyoy s|duieg
s ZBEEGOL ‘01 aidweg jsaweyg
LSO aoue)daody a)SEM flgpue] OPrSi-EE ION GO ysejway D

17H0DI81iS WALG0|aAGG |RE]] GOV UMOL UBLDEUOWN | 1 S8VZ 19910)d

Bj§ Sbuls - SISy




61 j0 2| 8beq

"SROPJBZEY-UOU JO SNOPIRZEY 50 ABL 2)SEM B J3U1aYmM O] S8 UDRENPUI Auk A8 J0u Saop pue 93ueIdadIe ||PUE] BISEM SNOPJBZRY JO)
s|gesijdde Ajuo 51 sisAjeue iyl “sas0dsnd UOHEIIISSE|D 3ISeM SHOPIBZEY JO PASN 2G 10U 1SN (S)NSaJ 388 Surygoes Aeayoads) 5|SAJBUR WM HEDUERT

Bl ooueldoooy 1B

ol (%) 2Msop
060°0 byjuopiod 3581 J6 ssew Aug
uofjEULIGU]| PIjOS
000l 008 a0% 65 > G'E n GLoL uoqieD AIUBDIO paAlOSSId]
- - L e 0E00 > 0 [ Xapui ousyd]
000001 00009 000¥ 3 1 N [ SDI|OS PBA|OSSI(] JBID )
6000S 0000Z a00; 0l > e f1 0ZZ1 sieyding
005 05l ol Al ZL0 n i aptioni4f
00052 000s1 008 oL > S n ozeh BPUOID
00z 05 ¥ $50°0 5000 n GG AUz
L 50 10 05006 > S000°0 > n GG¥l wniueeg
g 20 800 05000 > S006°0 > n GGl AGownay
[ 0i G0 0500°0 > 500070 > n GGFL peEdT
o il [ £500°C G000 r T 101N
02 ol 50 1800°0 80000 n GGl winuapgAion]
Z 70 100 050000 > $0000°0 > n T Ao
0ol 05 z 0100 OLOO' i GGl Taddos
0l 0l 50 0500°0 > 5006°0 > n G5 LLIPILLIOIL
g ! $0°0 110070 > £1060°0 > n SEpt WNILPRD
00€ 004 0z 050°0 > 50070 > n S5¥L wnueg}
52 4 50 82000 £000°0 n csl LSS
BNl 0L S7138 Z5v23 N3 54 bufsn By/Bw :[
158} Q:_e_um@ mo:w__n_kn.u 1G] San|eA Jikn alenig 1.0} EN{I LI0) w_m.a_mcd.. ajenigy
SlENeAs Of SeneAa 9 - D000 mﬂo_.: N GLOC B_QNQmU Uonesljesinsy pioy,
- 9< - 8 n 0LOZ Hd
- - 0cl 02'0 > vl Byy/bus N 0082 SHYd L1 JO [RI10)
- -- 005 ol > by} BoyBlr n 0492 OVM 2191 Hdll{
- - L 0L00'0 > [v] B3/ N 5182 (si8Uabuos /] sg04 18101
- - 9 0L0°0 > V] Oy n 0822 X318 101
[ - - LE % n 019z HORUB] UQ ssO}
9 g 3 £l bvi % &) GZoZ uogle) muebig fejo]]
SN ‘patady d0S pUBUILIB
lypue Tejeq BujquiES|
1gpue snopaezey gpue H{whpdeq wonoy
s -uou Ul B3seMm | ajsepp Moy 050 Huhpdag dog,
snopiezey snopiezey ¥0dL uofjeso} ajdwes
aAloeal Qi adweg]
-UCN ‘B1qe)g PRLO0ZYY jou epdureg
S}UiE SBEESO) 1q sjdweg 1senuay
eHlaju asuejdasoy ajsepm ligpuey ypBL-EF (BN qor Issjwal)

JVM 8bels 3|

uig - synsay

VYODJ2MS JBLIA0|BAB] [DAEIL SANIDY UMO] UEUDELOW |/ S39¥C 300

ald



61 j0 €1 obed

*SNOPIBZEY-UOU S0 SNOPJEZEY ag ABLL B1SEM B J3LI9UYM 0F S8 uoiesipul Aue oAl Jou saop pue aoueldadde |[pPUB] 31SEM SNOPJEZEY 10}
Ijqeaydde Ajuo 51 stisAjeue siy) -sasodind UOIEILISSE) dISEM SROPIRIEY JOF PRSD 34 Jou IS (S3Nsad 1581 Bupoea) Afeoiyoads) sisAjeue Dy Hipue

E118311) SJUEId059Y SISEM

Gl (%) INSIOW
ca00 mypuojuod 158 Jo sSew AQ
UOIFEULIOJU| PIIOS
0001 008 0% 05 > 0t N oLot uoqse;) ojuebi]y pasjossigy
- ~ i Qe > 0£0°C > n 0261 Xapuy ouayd]
000004 00009 000Y olE L N G20t SPI0g PaAjossIg B}o]
00005 00002 0ool 01 > ol> n 02z sjeyding
005 0G| 0L 0> 960'0 n 0zel apiion| 3]
{0052 00053 008 oL > e f 02z 3puoiLD
00z 0% ¥ FEO'D £00°0 n G5l QU7
/ 50 10 05000 > GO000 > n 55F ) wnjua|ag
G L0 800 0500°0 > S000°0 > A 5GFY AUOUIRUY
05 ol S0 0S00°0 > 5000°0 > n 5571 pesy
OF ol 0 0500°0 > 50060 > n SGYiE 301N
i3 G S0 91000 20000 n GGyl wnuapglo
z Z0 L0 05000°0 > S0000°0 > n GGyl ANHB
B! 05 4 03000 9000°0 N GGl 13dG07Y)
0 0t g0 0500°G > 50000 > n GGYlL LAY
5 b $0°0 L1000 > 1100070 > i [ wnjwpes
00E 001 oz 050°0 > 5000 > n BT winyeg
G2 Z 50 1800°C 9000°0 n GStl oussly
"Bl 01 S/ 18 £5vZL N2 £d Dulsn BBl oW
159} m:_zumm‘ mu:mmI_nmEOu 10j STR|eA iU mamn_m 0% en|= Li0; - m_mh_mmd. Num_.zwm
alenjeAd 0] [|Ners 04 - 100 bysow N GL0Z Aledesy LONBsiEBANSY pIoY|
= g< - - ) 3] 0L0Z H
- - 0clL 020>yl Dyy/bus N 00BE SHvd Ll O e
-- - 005 ot > vl Db n 0492 DY M [BICE Hd L]
- -- L 0£00°0 > vl BB N SLEZ (s13uabucd /) s34 [B10L
- - ] 9100 > [vl TR n 092 X3 1H (B9}
oL - - 8¢ %s n 0192 UOIIUB| UQ 5507
g g £ LL0 Y] % n G292 LOGSeY) DIUEDIQ) |BJ0 1.
SN FEEER 408
Hlypue
nypuz snopiezey Iypuey :
ASEM ~UGHT U 9}SEM 21SEM HaY| 08’0 :
SNOpIEZEH snopisezey g80d1 iuopeso ajdwes
aAjoedl gl Fdwes
-UoN 'a|qeis G61LO0ZVY yoy ajdweg
LT B6EEGOL g ejdwies jsapwayd
Bl18}|J aauridanoy ajsEp _ml_%:m‘_ 9Pb6L-EE MON GoP ISways

(TEOD)SNS JWAOIBAS( 1OARIL SANDY UMG] UBUDEUOW | / G99%Z 130l0id

DV 9PEIg ojbuis - S)nsoy



6% jo ¥1 abed

SNOPJRZRY-UOU 10 Snopiezey aq ARl S1Sem B JStIaum O} S8 UOnEnpul AUB a8 10U SBop pUE 20UB1d3I0E (HIpUER| 815EM SNOPIEZEY 104
ajgeondde Ajuo s sisAfeue sy sasodind UOIIRIISSED 21SEM SNOPIRZEY 10} PIST B¢ JOU 35N {S1Nsad 1581 ujyoea| Aj[eayioads) SISAJEUR DY [IHPUE]

Elia3ly ooUe3doIdy 91SEM

6L {%) aImsiopnd
080°0 Dyjuoipod 1587 jo ssews Alg
UONEBULIDJE] vmom.._
00} 008 008 i5 'S N 08l uogie) oiebig parossiaf
- - 3 080> 0EOD > n 0Z6l xapup jouaydf
000001 00009 000G 0g} £i N 0Z01 SPIOS POA|DSSHT §BI0,
D0GYS 00002 0001 0z 0Z n 0cet slegding
00§ 0GL 0} Z'h ZL0 n 0ZZt aplont4
ooose 00051 0oR LL L'E n 0EZh BpUOIYD
00¢ 08 ¥ 0L o 0L00 n GGyl Sulz]
L 50 L0 0500°0 = 50000 > n Sy Wwnjuaes
g L0 90°0 050070 > SO00°0 > N G5y Abouiuy
05 [iE} 56 £L0'0 £L00°0 n CCp| pes’
ov 0L [ 5500 95000 M SSHl 19421
0¢ 0% S0 £¥00°0 #0000 n L WnUBPAAIO
z Z0 100 05000'0 > 5000070 > n So¥L Ainousiy
001 0% 4 850°0 g500°0 n SS¥i +addong
0L ol G0 9€0°0 9€£00°0 n 551 LN
G p ¥0'0 110070 > 140000 > a GGl wniipes
00e 001 0z 050°0 > 5000 > i) S5yl wnizeg)
14 Z 5'0 6L0°0 8L000 f GGl EEET
BW/1 O} SF1718 ZSbZt NI 58 bulsh Hfow /B
159} mp_m..muaﬁ ou:m__nEDO hoh SanjeA JiunT mumnmm _v”n: aenia L:gl m_m.h_mﬂﬁ Gun:mw
Jjen|eas o] 8len[eAs 0, - 06000 Dyyjous N SLOZ ADedes UONESIENNaN ploy
- g< -- 9l n 0L0Z H
- - 003 020>V By/o N 0682 SHYd LI JO BIel
- - 005 01 > vl Bj/Bla 5 0.9z OV [BICL Hd L]
- -- L 0L00°0 > ivl Dyy/bLu N GL82 (S45UBDUGS /) 5904 1810}
- - 9 0LO'0 > Ivi oy/bw M 09/2 X314 (B0}
i - -~ I % n 0192 uanub)| Lgy S50
] G £ veo vl % n 5292 uoqe) auebiQ [ejo ]
10T ‘palndy 408
lupuey
nypueT snapiezey (Igpue :
SISEM =HOH LY JisEM SSEAR HOLEH 080 .
SNOpIeZRH shopliezey Eldl uaneso sdweg
aanoeal gl eydwes
-UON ‘8jqeig £LL802vY Yoy sdwes
Spwry ZOPESoL :Q aduies Isagusyd
mtmw_._u mo:mﬂ—wuo( mu.,wm_:) {ijpuey OrbBL-£7 ION QO amw«EOr_U

OVM 8BE}§ S|buiS - S)nsay

(VRG9S sUBLIGCIBAR( [9ARI L, SAIY UMOL UEYDEUOW | 7 5997C 99101




Deviations

In accordance with UKAS Policy or: Deviating Samples TPS 3. Chemtest have a procedure to ensure ‘upon receipt of each sampie a competent laboratory shall
assess whether the sample is suitable with regard to the requested tesi(s). This palicy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below, Where applicable the analysis remains UKAS/MCERTS accredited but the results may

be compromised.

) . . Sample Sampled i . Containers
Sarmple: Sample Ref: Sample 1D: Location: Date: Deviation Code(s): Received:
1653387 AA192931 BHO1 A Amber Glass
250mt
1653387 AA192931 BHO1 A Plastic Tub
500q
1653388 AA197802 BHO2 A Amber Glass
250mi
1653388 AA1DT802 BH0Z A Plastic Tub
S00g
1653389 AA182934 BHO3 A Amber Glass
250ml
1653380 AA192934 BHO3 A Plastic Tub
500g
1653390 AA192939 BHO4A A Amber Glass
250ml
1653380 AA192939 BHO4A A Plastic Tub
500qg
1653391 AA192947 BHO5 A Amber Glass
250mi
1653391 AA192047 BHOS A Plastic Tub
500g
1653392 AATTITIO BHOY A Amber Glass
250mi
1653392 AAITITI0 BHO7 A Piastic Tub
500g
1653393 AA200193 TPO1 A Amber Glass
250ml
1653393 AAZ00193 PO A Plastic Tub
500g
1653394 AAZQD1TY TPO3 A Amber Glass
250mi
1653394 AAZ00179 TPO3 A Plastic Tub
500g
1653395 AA200184 TPO4 A Amber Glass
250mt
1653395 AAZDO184 TPO4 A Plastic Tub
5009
1653396 AA200182 TPOS A Amber Glass
250mi
1653396 AA200182 TROS A Plastic Tub
500g
1653397 AAZ200188 TPO7 A Amber Glass
250mil
1653397 AA200188 TPO7 A Plastic Tub
500g
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Deviations

In accordance with UKAS Policy on Devialing Samples TPS 3. Chemtesl have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)'. This policy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detaited below, Where applicable the analysis remains UKAS/MCERTs accrediled but the resuls may

be compromised.

) . . Sample Sampled g ] Containers
Sample: Sample Ref: Sample ID: Location: Date: Deviation Code(s): Received:
1653398 AA200185 TPOS A Amber Glass
250ml
1653398 AA200195 TPOS A Plastic Tub
500g
1653399 AA200196 TPO8 A Amber Glass
250mi
1653399 AA200196 TPOS A Plastic Tub
500g
1653400 AA2001E1 TPOg A Amber Glass
250ml
1653400 AA200191 TEGO A Plastic Tub
5009
1653401 AAZ05178 TP12 A Amber Glass
250mi
1653401 AA205178 TP12 A Plastic Tub
500g
1653402 AAZ05173 P13 A Amber Glass
250mi
1653402 AAZ205173 TP13 A Plastic Tub
500g
1653403 AA205175 TP14 A Amber Glass
250ml
1653403 AAZ05175 TP14 A Plastic Tub
500g
1653404 AAZ05176 TP14 A Amber Glass
250ml
1653404 AAZ05176 TP14 A Plastic Tub
500g
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Test Methods

SOP

Title

Parameters included

Method summary

1010

pH Vatue of Walers

pH

pH Meter

1020

Electricai Conductivity and
Total Dissolved Solids (TDS) in
Waters

Etectricat Conductivity and Totat Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

IFlucrice; Chloride; Nitrite; Nitrate; Totat:
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkatinity; Ammonium

Automated colorimetric analysis using
‘Aguakem 600’ Discrete Analyser.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Muoiybdenum; Mickel; Setenium,; Tin; Vanadium;
Zing

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Crganic Carbon
in Waters

Organic Carbon

TCC Analyser using Catalytic Oxidation

1800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Waters by GC-MS

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; BenzofalPyrene;
Benzo[b]Fluoranthene; Benzofghi]Perylene;
Benzo[k]Fluoranthens; Chrysene;
Dibenz[ah}Anthracene; Fluoranthene; Fluorens;
Indenc123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Pentane extraction / GCMS detection

1920

Phenols in Waters by MPLC

Phenolic compounds including: Phenct,
Cresals, Xylenols, Trimethylphencls Note:
Chloraphenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using eleclrochemical
detection.

2010

pH Value of Soits

pH

pH Meter

2015

Acid Neutralisation Capacity

Acid Reserve

Tiration

2030

Moisture and Stone Content of
Soils{Reguirement of
MCERTS)}

Moisture content

Determination of moisture content of soif as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Description{Reguirement of
MCERTS}

Soil description

As raceived soll is described based upon
BS5930

2120

Waler Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Suiphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2175

Total Sulphur in Soils

Total Sulphur

Detarmined by high temperalure combustion
under oxygen, using an Eltra elementat
analyser.

Sulphur {Elemental} in Soils by

Dichloromethane extraction / HPLC with UV

2180 |ypic Sulphur detection

2192 |Asbestos Asbestos Palarised light microscopy f Gravimetry
Aqueous extraction and measuremernt by

2220 |Water soiuble Chioride in Soils jChloride ‘Aquakern 800" Discrete Analyser using ferric

niteate / mercuric thiocyanate.

2300

Cyanides & Thiocyanate in
Soils

Free (or easy liberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction foliowed by colarimetric
determination using Automated Flow Injection
Analyser.

2325

Suiphide in Scils

Suiphide

Steam distiliation with sulphuric acid / analysis
by ‘Aquakem 800" Discrete Analyser, using
N,N-dimethyl-p-phenylenediamine.

2430

Totat Sulphate in soils

Total Suiphate

Acid digestion foliowed by determination of
sulphate in extract by ICP-OES.

2455

Acid Soluble Metals in Sofis

Metatls, inchuding: Arsenic; Barium: Berylliumn;
Cadmium; Chromium; Cobalt; Copper, Lead;
Manganese; Mercury; Molybdenum; Nickel;
Selenium; Vanadium; Zing

Acid digestion followed by determination of
metals in extract by ICP-MS.

2480

Hexavalent Chromium in Soils

Chromium {VI1]

Soll extracts are prepared by exiracting dried
and ground soil samples into boiling water.
Chromium V1] is determined by 'Aquakem 600"
Discrele Analyser using 1,5-diphenyicarbazide.
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Test Methods

SOpP

Titte

Parameters included

Method summary

2610

Loss on Ignition

ttoss on ignition {L.OR

Determination of the proportion by mass that is
last from & sail by ignition al 550°C.

2625

Total Organic Carbon in Soils

Total organic Carbon {TQC)

Determined by high temperature combustion
under oxygen, using an Elfra elementat
analyser.

2670

Tolat Petroleum Hydrocarbons
{TPH) in Soils by GC-FID

TPH (C6-C40); oplional carbon banding, e.g. 3-
hand ~ GRO, DRO & LROTPH C8-C40

Dichlsromethane exiraction / GC-FID

2680

TPH A/A Spilit

Aliphalics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21-
C35, >C35- C44Aromatics: »C5-C7, >C7-C8,
>C8~ C10, >C10-C12, »C12-C16, >C16- C21,
>C21- 035, >C356- C44

Dichloromethane extraction / GCxGC FID
detection

2760

Volatite Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics. (cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
{GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatiie arganic compounds.

2600

Speciated Polynuclear
Aromatic Hydrocarhons (PAH)
in Seil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene*;
Benzo[alAnthracene®; BenzolajPyrene;
Benzo[b}Fluoranthene™; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah)Anthracene; Fluoranthene*;
Fluorene*; Indenof123cd}Pyrene*;
Naphthalene®; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2820

Phencis in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphencls, 1-
Naphihol and TrimethylphenoisNote:
chlorpphenols are excluded.

60:40 methanol/water mixiure extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
{Leaching C10)

Wasle material including soll, sludges and
granular waste

ComptianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
s This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis

SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited
for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
S  Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< “less than”
> “greater than"
SOP Standard operating procedure
LOD  Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The resuits relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subseguently
corrected to & dry weight basis TPH, BTEX, VOCs, SVQCs, PCBs, Phenols

For ali other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Breken Container

E - insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples wil be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

if you require extended retention of samples, please email your requirements to:

customerservices@chemtest.com
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Appendix VI Site Plans
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FOREWORD

The following Conditions and Notes on Site Investigation Procedures should be read in
conjunction with this report.

General.

Recommendations made, and opinions expressed in the report are based on the strata observed in
the exploratory holes, together with the results of in-situ and laboratory tests. No responsibility can
be held for conditions which have not been revealed by exploratory work, or which occur between
exploratory hole locations. Whilst the report may suggest the likely configuration of strata, both
between exploratory hole locations, or below the maximum depth of the investigation, this is only
indicative, and tiability cannot be accepted for its accuracy,

Unless specifically stated, no account has been taken of possible subsidence due to mineral
extraction befow or close to the site.

Staridards

The ground investigation works for this project have been carried out by IGSL in accordance with
Eurocode 7 - Part 2: Ground Investigation & Testing (EN 1997-2:2007). This has been used
together with complementary documents such as BS 5930 (1999), BS 1377 (Parts | to 9) and
Engineers Ireland Specification & Related Documents for Ground Investigation in Ireland (2006).
The following Irish (IS) and European Standards or Norms are referenced:

© IS EN 1957-2 Eurocode 7: 2007 — Geotechnical Design — Part 2: Ground Investigation &
Testing

© IS EN ISO 22475-1:2006 Geotechnical Investigation and Sampling — Sampling Methods
& Groundwater Measurements

© IS EN ISO 14688-1:2002 Geotechnical Investigation and Testing — Identification and
Classification of Soil, Part 1: Identification and Description

o IS EN ISO 14688-2:2004 Geotechnical Investigation and Testing - Identification and
Classification of Soil, Part 2: Classification Principles

Rovtrine Sampling.

Undisturbed samples of soils, predominantly cohesive in nature are obtained uniess otherwise
stated by a 104mm diameter open-drive tube sampler or Piston Sampler, In granular soils, and
where undisturbed sampling is inappropriate, disturbed samples are collected. Smaller disturbed
samples are also recovered at intervals to allow a visual examination of the full strata section.

In-Sity Testing,

Standard penetration tests were conducted strictly in accordance with Section 4.6 of IS EN 1997-
2:2007. The SPT equipment (hammer energy test) has been calibrated in accordance with EN SO
22476-3:2005 to obtain the Energy Ratio (E)) of each hammer. A calibration certificate is available
upon request. The E, is defined as the ratio of the actual energy E,., (measured encrgy during
calibration) delivered to the drive weight assembly into the drive rod below the anvil, to the
theoretical energy (E,,,) as calculated from the drive weight assembly. The recorded number of
blows (N) reported on the engineering logs are uncorrected. In sands, the encrgy losses due to rod
tength and the effect of the overburden pressure should be taken into account {(see IS EN ISO
22476-3:2005), '



Groundwater

The depth of entry of any influx of groundwater is recorded during the course of boring operations.
However, the normal rate of boring does not usually permit the recording of an equilibrivm level
for any one water strike. Where possible drilling is suspended for a period of twenty minutes to
monitor the subsequent rise in water [evel. Groundwater conditions observed in the borings or pits
are those appertaining to the period of investigation. It shounld be noted however, that groundwater
levels are subject to diurnal, seasonal and climatic variations and can also be affected by drainage
conditions, tidal variations etc,

Engineering Loppin

Soil and rock identification has been based on the examination of the samples recovered and
conforms with IS EN ISO 14688-1:2002 and IS EN ISO 14689-1:2004,

Where peat has been encountered during site works, samples have been logged in accordance with
the Von Post Classification (ref. Von Post, L. 1992, Sveriges Gologiska Undersoknings
torvinventering och nogra av dess hittils vunna resultat (SGU peat inventory and some preliminary
results) Svenska Mosskulturforeningens Tidskrift, Jonkoping, Swedden, 36, 1-37 & Hobbs N, B.
Mire morphology and the properties of some British and foreign peats. QJEG, Vol. 19, 1986).

Retention of Samples.

After satisfactory completion of all the scheduled labaratory tests on any sample, the remaining
material is discarded unless a period of retention of samples is agreed, it is our normal practice to
discard all soit samples one month after submission of our final report.

Reporting

Recommendations made and opinions expressed in this report are based on the strata observed in
the exploratory holes, together with the results of in-situ and laboratory tests, No responsibility can
be held by IGSL Lid for ground conditions between exploratory hole locations.

The engineering logs provide ground profiles and configuration of strata relevant o the
investigation depths achieved and caution should be taken when extrapolating between exploratory
points. No liability is accepted for ground conditions extranecus to the investigation points. Unless
specifically stated, no account has been taken of possible subsidence due to mineral extraction,
mining works or karstification below or close to the site.

This report has been prepared for the project client and the information should rot be used without
prior written permission. Any recommendations developed in this report specifically relate to the
proposed development. HGSL Led accepts no responsibility or liability for this document being
used other than for the purposes for which it was intended.



REPORT ON A SITE INVESTIGATION
ACTIVE TRAVEL PROJECT
FOR
MONAGHAN COUNTY COUNCIL

DBFL
CONSULTING ENGINEERS

Report No. 24665/1 July 2023

1 Introduction

A major new development is proposed for Monaghan Town involving construction of
new roads to augment existing routes.

An investigation of sub soil conditions in the various areas of the new development has
been carried out by IGSL for DBFL, Consulting Engineers, on behalf of Monaghan
County Council.

The scheduled site investigation included the following elements.

* Cable Percussion Boreholes 2nr.
. Rotary Core Holes 2 nr.
. Standpipe Installations 2 nr.
. Trial Pits 9 nr.
. CBR by Plate Test 9 nr.
. BRE Digest 365 Infiltration Tests 4 nr.
. Slit Trenches 3 nr.
. Vane Shear Tests 3 nr.

Geotechnical Soil and Rock Laboratory Tests
Chemical and Environmental LaboratoryTests

This report includes all factual data from field and laboratory operations and discusses
these findings relative to foundation and infrastructural design for the proposed new
developments.
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II Fieldwork

This development is to take place along new access roadways in Monaghan Town,

The exploratory locations are noted on the drawings enclosed in Appendix 1X and were
marked out by IGSL on site. All locations have been referenced to national grid and
ground levels established.

The various elements of the investigation are detailed in the following paragraphs. All
field works were supervised by an experienced geotechnical engineer who carefully
recorded stratification, took photographs as necessary, recovered samples and prepared
detailed records.

Close liaison was maintained throughout with DBFL Consulting Engineers and
Monaghan County Council personnel.

All appropriate documentation was submitted and approved prior to site
commencement. Each location was scanned electronically (CAT) to ensure that
existing services were not damaged. A shallow trial pit was also opened by hand at
borehole / corehole locations to confirm this.

Drawings from the various utilities have been examined to ensure that major services
were avoided.

Statutory HSE safety precautions relating to general safety and COVID 19 were strictly
observed, with working areas restricted to IGSL personnel only, to ensure safety of the
general public.

Boreholes

Boreholes were 200mm diameter and were constructed using conventional cable
percussion equipment. Holes were referenced BHOI and BH02. A trial pit was
opened at each borehole location to 1.00 metre deep to ensure that underground services
were not damaged.

The holes were located either side of the existing canal, where a new bridge is
proposed. Commencing surface in both locations was topsoil / grass.

BHO02 was relocated slightly northwards because of safety of access at the original
position.
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Detailed geotechnical records are contained in Appendix [ to this report - the records
give details of stratification, sampling, in-situ testing and groundwater, Note is also
taken of any obstructions to normal boring requiring the use of the heavy chisel for
advancement. Jt was not possible to recover undisturbed samples because of the hard
and granular nature of the strata encountered.

BHO1 on the northern side of the stream encountered soft to firm slightly gravelly
SILT/CLAY to a depth of 3.20 metres. Stitf grey gravelly SILY/CLAY extends from
3.20 to 4.00 metres and overlies dense sandy GRAVEL from 4.00 to 4.60 metre.
Boring was terminated on boulder obstruction following a period of chiselling at 4.60
metres BGL.

At BHO2 stiff brown sandy gravelly CLAY , typically containing cobble and boulder
material, is encountered at 1.20 metres below variable FILL. This stratum continues to
about 3.50 metres where dense GRAVEL is again encountered. This borehole was
terminated on boulder obstructions in the gravel at 4.40 metres.

The stiff brown or grey gravelly CLAY encountered in both boreholes is a GLACIAL
TILL or BOULDER CLAY with the high percentage of coarse material typical of the
stratum.

The final refusal depths are NOT indicative of rock horizon.

Ground water ingress was noted in both locations, in association with the GRAVEL
stratum Details are noted on the individual records,

Rotary Core Drilling

Rotary core drilling was employed at the borehole locations to advance investigation
depth, establish bedrock horizon and recover representative rock core.

A BT-44 drilling rig was used to drill in each location using triple tube core drilling
technique and an air-mist coolant. Symmetrix open hole drilling (100mm diameter)
was used through the overburden deposits.

Detailed drilling records are presented in Appendix II with accompanying core
photographs. The records note Total and Solid Core Recovery (TCR / SCR) and
provide a detailed geological description of the bedrock.
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Drilling continued in stiff gravelly CLAY (Boulder Clay) in each location to respective
depths of 7.50 metres, with numerous boulders noted.

Bedrock was noted at 7.50 metres and 3.00 metres of solid core was recovered Strong
to very strong blue grey fine grained LIMESTONE has been identified by the geologist.

A slotted PVC standpipe was installed in both locations to facilitate on-going
monitoring of ground water level. The installations were sealed at surface and
protected by a steel cover.  While no free water was noted during drilling, water level
was noted in the standpipes at the end of drilling.

Sub samples of the core were selected for Point Load Test in the laboratory.

The rotary core findings are summarised in the following table.

Hole No. Overburden Core Recovered Standpipe

Water Level
RC01 R 0-7.50 7.50—-10.50 0-10.50 (6.55m BG)
RC02 R 0-7.50 7.50 - 10.50 0-10.50 (4.85 m BG)
Trial Pits

Trial Pits were scheduled in nine locations widely spaced along the new routes and
referenced TPOIR to TPOOR. A tracked excavator was used under engineering
supervision. Detailed records with supporting photographs for each location are
presented in Appendix III. These records note the soil stratification and record
sampling and ground water details.

Trial Pits TPO1 to TPOS located in the lower southern area encountered MADE
GROUND deposits to varying depths overlying soils varying from very soft SILT
(TPO1) to seft to firm brown sandy gravelly CLAY (TP03 to TP05). TP02
encountered MADE GROUND to the full-excavated depth of 2.50 metres.

Trial Pits TP06 to TP09 all noted topsoil overlying brown gravelly CLAY (boulder
clay). The stratum is initially soft to firm, increasing in strength with penetration to
firm/stiff . Excavation depths varied from 1.50 to 2.30 metres, with boulder
obstructions preventing advancement. Ground water was noted in several locations.
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Trial Pit details are summarised as follows:

Ref No. Fill Soft Silt Clay Firm Stiff gravelly CLAY  Water

TPOIR 0-2.10 2.10-2.60 2.10
TPO2R 0-2.50 Dry
TPO3R 0-1.70 1.79 - 2.20 2.20-3.00 Dry
TPO4R 0-1.40 1.40-2.00 2.00-3.00 Dry
TPOSR 0-1.70 1.70-1.80 Dry
Ref No. Topsoil Soft gravelly Clay Firm gravelly CLAY Water
TPO6R 0-0.20 0.20-0.50 0.50-1.70 1.00
TPO7R 0-0.20 0.20-0.50 0.50 ~2.30 Dry
TPOSR 0-0.25 0.25-0.85 0.85~1.80 1.80
TPO9R 0-0.25 0.25-0.50 0.50-1.50 0.50

Trial Pits were backfilled with the excavated spoil, compacted in layers, the disturbed
areas were levelled and coarse material was removed.

BRE Digest 365 Test

Infiltration testing was performed at six locations as specified in accordance with BRE
Digest 365 ‘Soakaway Design’. Tests are referenced SAOIR to SAQ6R. Detailed data
is presented in Appendix IV. All locations have been surveyed with co-ordinates
provided.

To obtain a measure of the infiltration rate of the sub-soils, water is poured into the test
pit, and records taken of the fall in water level against time. The test is carried out over
two cycles following initial soakage.

The infiltration rate is the volume of water dispersed per unit exposed area per unit of
time, and is generally expressed as metres/minute. In these calculations the exposed
area is the sum of the base area and the average internal area of the permeable stratum
over the test duration. Design is based on the slowest infiltration rate, which has been
calculated from the final cycle.

The stratification in the test areas comprised Topsoil over either MADE GROUND or
soft to firm brown gravelly CLAY. Details are noted with photographs on the
individual records.
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Results are summarised as follows:

Test No. Depth Soil Type Infiltration Rate (f)
(Metres/ Minute)
SAQIR 1.70 MADE GROUND 0.0000 (Fail)
SAO2R 1.30 MADE GROUND 4E-05
SAO3R 1.70 MADE GROUND 0.0000 (Fail)
SAO4R 1.60 MADE GROUND 0.00102
SAQOSR 1.40 Gravelly CLAY 0.00028
SAQ6R 1.60 Gravelly CLAY 0.0000 (Fail)

The results confirm zero to very low permeability for the cohesive gravelly clay soils
present on the site.

Plate Bearing Tests

In situ CBR value and Modulus of Subgrade Reaction was established by Plate Bearing
Test. Tests are referenced PBTOIR to PBT 09R and were located at the similarly
numbered Trial Pit locations.

A steel plate is loaded and off-loaded incrementally over two stages and the deflection
under load and recovery under off-load is measured by a system of dial gauges. The
data is processed and load settlement graphs are prepared. An equivalent CBR value is
calculated in accordance with NRA HD25-26/10.

Results are summarised in the following table and individual test records are found in
Appendix V.

Test No. Depth Soil Type CBR at Load Cycle (%) CBR at Reload (%)

PBT 01 0.50 FILL 1.3 23
PBT 02 0.50 FILL 1.1 1.5
PBT 03 0.60 FILL 1.0 1.3
PBT 04 0.60 FILL 1.1 1.2
PBT 035 0.50  FILL 3.1 3.5
PBT 06 0.60 Clay 1.1 10.6
PBT 07 0.60 Clay 2.3 2.9
PBT 08 0.60 Clay 1.3 3.8
PBT 09 0.60 Clay 3.8 9.5
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Slit Trenches

Four slit trenches were opened in specified locations and are referenced STO1 to ST04.

Trenches were opened using a combination of machine and hand excavation. Hard
surfaces were saw cut prior to removal of surfacing. Trenches were .50 or 1.00
metres wide and were excavated to depths between 1.30 and 1.80 metres.

Detailed records of each excavation are presented in Appendix VI. These note the
trench dimensions, record all services encountered and note the stratification.
Photographs of each excavation are also included with the detailed records.

‘Trench lengths were respectively 12.50 metres, 12.10 metres, 14.85 metres and 14.50
metres.

Shear Vane Tests

Shear vane tests were scheduled at three locations along the canal greenway. A
GEONOR H-10 Vane was employed (130mm long X 65mm wide).

Tests were attempted at three depths in each location. In all instances refusal of
apparatus was recorded on dense coarse subsoil/fill. Data for each vane test is
presented in Appendix VII. Tests are referenced SVO1 to SV03.

The stratification was established by Window Sampling and the detailed geotechnical
records for each location are presented with the Vane Test data.

In addition HD Dynamic Probes were driven at each location to establish a strength
depth pattern for the sub soils. Probe records are also included with the Vane Shear
data

MADE GROUND was noted in each location, extending to at least 2.00 metres at SV01
with refusal noted at this depth. Heavy duty probing suggests that variable FILL
material may extend to in excess of 3.00 metres in places.

At SV02 and SVO03 coarse dense FILL of gravelly CLAY extended to respective
depths of 2.50 and 2.00 metres. Stiff gravelly SILT/CLAY was noted below the FILL.
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111 Testing
In Situ

Standard penetration tests were carried out at approximate 1.00 metre intervals in the
geotechnical boreholes and at 1.50 metres in the Rotary Core Holes to measure relative
in-situ soil strength. N values are noted in the right hand column of the individual
records, representing the blow count required to drive the standard sampler 300mm into
the soil, following initial seating blows. Where full test penetration was not achieved
the blow count for a specific penetration is recorded, or refusal is indicated where
appropriate. The results of the tests are summarised as follows:

STRATUM N VALUE RANGE COMMENT

Gravelly CLAY (Boulder Clay)

1.00 m BGL 6to 13 Soft to Firm
2.00 m BGL 10 t0 29 Firm to Stiff
3.00 m BGL 26 to 50 Stiff to Hard
4.00 m BGL > 50 Hard

4.00 to 15.00 m BGL
(Rotary Holes) 40 to >50 Hard

Limited penetration SPT tests with refusal were recorded on numerous occasions,
reflecting a high concentration of cobble / boulder material in the glacial till

Laboratory

A programme of laboratory testing was scheduled following completion of site
operations. Geotechnical testing was carried out by IGSL in it’s INAB-Accredited
laboratory. Chemical and environmental testing was carried out in the UK by
EUROFINS / CHEMTEST Ltd. The test programme included the following elements:

Liquid and Plastic Limits / Moisture Content IGSL
PSD Grading by Wet Sieve and Hydrometer IGSL
MCV IGSL
CBR IGSL
Compaction IGSL
Point Load Tests IGSL
Organic Content EUROFINS
Sulphate / Chloride / pH EUROFINS
RILTA Suite Environmental EUROFINS

All laboratory data is presented in Appendices VIIla and VIIIb and individual tests are
discussed briefly as follows:
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Index Properties / Natural Moisture Content

Classification tests have been carried out on samples of the cohesive soils from
borehole and trial pit locations.

The results indicate some variation in composition of the soils from CLAY to SILT
matrix. The SILT matrix till generally occurs at shallow depth below the topsoil while
the CLAY dominant till is noted at greater depth and represents glacial till or boulder
ciay deposition.

The gravelly CLAY plots in the CI/CL zone of the standard Classification chart
indicative of low plasticity soil. Natural Moisture Content ranges from 12 to 26%.

Grading

Wet sieve and hydrometer analysis has been carried out on samples of the cohesive
soils from both boreholes and trial pits. The graphs are typically straight line, grading
from the fine clay to coarse gravel fraction. The pattern is very typical of glacial till or
boulder clay deposition. One sample from the base of BH02 confirms the stratum as
clean well-graded fine to coarse GRAVEL with less than 4% passing to the sand
fraction

MCV/CBR/Compaction

Four large bulk samples were selected from Trial Pits 04 / 06 / 08 and 09 and a series of
tests were scheduled to establish the soil characteristics relative to re-use during the
new development.

The tests carried out included MCV (Moisture Condition Value), CBR (California
Bearing Ratio), Dry Density / Moisture Content relationship.

The results are summarised as follows:

Ref No. TP04R TPO6R TPOSR TPOIR
Depth 1.70 0.70 0.70 0.60
Natural MC (%) 16 20 23 17
MCV 5.4 4.6 5.7 6.8
CBR (%) 1.25 0.9 1.45 1.9
Max. Dry Density (mg/cum.) 2.01 1.89 1.80 1.84
Optimum Moisture (%) 8.1 i1 11 11
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Organic Content

Three samples of the soils from the site had organic contents established. Samples were
generally taken from shallow depths below the topsoil. Values of 1.3 and 2.0% were
determined for two locations indicative of very low to negligible organic content. One
elevated level of 9.1% was recoded in the FILL material in TPOIR.

Point Load Tests

Sub samples of the recovered limestone core have been selected for Diametrial Testing
in The Point Load Apparatus. A total of 6 tests were performed and equivalent UCS
values have been calculated. Rock strength (UCS) varies from 60 to 136 MPa (with an
average value of 101 MPa). This confirms the medium strong to strong classification
by the engineering geologist during detailed core logging.

Chemical Suite (Sulphate Chloride pH)

Four samples were sent for analysis to BRE Chemical Suite parameters.

Sulphate concentrations (S04 2:1 extract) of <0.010 g/l were established with pH
values ranging from 8.1 to 8.3. Chloride concentrations (<0.010 to 0.016 g/1) were
also determined.

The results indicate a design class of DS-1 (ACEC Classification for Concrete) for
sulphate concentrations below 0.5 g/l. No special precautions are necessary to protect
below ground foundation concrete.

RILTA Environmental Suite

Seven samples of the sub soils were sent to specialist environmental laboratory
EUROFINS and testing was carried out in accordance with RILTA requirements to
establish Landfill Waste Acceptance Criteria (WAC).

Detailed results are presented in Appendix VIIIb.  In three samples elevated levels of
Total Organic Carbon (TOC), Hydrocarbon (Total WAC) and Total Dissolved Solids
were established. These are highlighted on the detailed laboratory data sheets.

The elevated levels were obtained from samples from the lower levels of the site where
significant depths of MADE GROUND occur.  Tests on samples from the higher
natural ground to the north of the site were all classed as INERT.

A comprehensive Waste Characterisation Assessment (WCA) will be required by
landfill operators. This can be prepared by specialist environmental consultants using
the factual data from field and laboratory as presented in this report.

Asbestos screening was carried out on all RILTA samples with no traces of Asbestos
noted.
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IV. Discussion:

A major development is being undertaken at this site in Monaghan. A new CIVIC
CENTRE is to be constructed for Monaghan County Council and a NEW ROAD is to
be provided to access the Civic Centre.

A detailed geotechnical investigation has been carried out by IGSL under the direction
of DBFL Consulting Engineers.

The factual data from the field and laboratory operations is presented in Sections 1 to
ITI of this report.

This part of the report comments on the various findings with various recommendations
for the proposed construction programme.

For the purposes of this report the investigation has been sub-divided into a number of
parts as follows:

Section from Roosky Vale Eastwards to Proposed New Bridge

-

New Bridge

Proposed Road North from new bridge to proposed CIVIC CENTRE

09 0o = >

Roadway north of CIVIC CENTRE to temporary turning area.

A: NEW ROADWAY Rooskey Vale to New Bridge

This section is parallel to the Ulster Canal Greenway on level ground (OD 56 to 57
metres)

On this section of the proposed development MADE GROUND has been identified in
Trial Pits, Window Samples and Slit Trenches extending to depths in excess of 2.00
metres.

Firm grey brown gravelly SILT/CLAY (TILL) was noted in places below the FILL.
The MADE GROUND is variable in composition and in strength with brick, plastic,
timber and concrete fragments in a gravelly SILT/CLAY matrix. CBR values of 1 to
2% were recorded at 0.50 metres BGL.
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Environmental test data indicates that the MADE GROUND contains elevated levels of
contaminated material and may NOT be classed as INERT.

Road construction should comply with current NRA specifications and guidelines. A
general discussion of pavement construction on MADE GROUND is included on Page
14 of this document.

The construction programme should included Plate Bearing Tests at intervals to
confirm acceptable CBR values on the placed granular fill.

B; NEW BRIDGE

The ground conditions at either side of the stream have been determined by Borehole
and Rotary Core Drilling.

At BHO1 firm grey gravelly CLAY is noted from 1.10 to 3.20 metres overlying very
stiff gravelly CLAY and dense GRAVEL from 4.00 to 4.60 metres. Proof core drilling
has established solid limestone bedrock at 7.50 metres BGL, proof cored to 10.50
metres.

BHO2 penetrated MADE GROUND to 2.20 metres overlying stiff grey gravelly CLAY
and GRAVEL from 3.50 to 4.40 metres. Bedrock was again confirmed from 7.50 to
10.50 metres BGL .

Ground water ingress was noted in both locations in association with the GRAVEL
stratum Standpipes were installed to allow long term ground water observation.

In-situ tests have indicated a stratum of stiff grey gravelly CLAY (Boulder Clay) in
both boreholes at respective depths of 3.20 and 2.20 metres with an allowable bearing
pressure of 150 kPa at 3.00 metre BGL..

Construction of conventionally excavated abutments can be considered, however the
depth of excavation (> 3.00 metres) and the presence of ground water suggests that
PILING may present a more suitable option from both an engineering and economic
viewpoint. LIMESTONE bedrock was confirmed by core drilling at 7.50 metres and
will provide the founding medium for PILING.

Specialist Piling contractors should be consulted to establish the most suitable piling
technique for this particular location.
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C: ROADWAY FROM BRIDGE NW TO CIVIC OFFICES SITE

Trial Pits and CBR tests 4, 5 and 7 were constructed along this section, with ground
level increasing from 56 metres OD (TPO4R and TPO5R) to 72 metres OD (TP07).

The lower part of the route comprises MADE GROUND (1.50 to 1.70 metres)
overlying firm grey brown sandy gravelly CLAY (TILL).

TPO7R at the NW end encountered virgin soils with Stiff BROWN BOULDER CLAY
penetrated from 0.50 to 1.50 metres.

CBR values of 1% to 3% were recorded at 0.50 metres BGL.

A significant increase in CBR values would be expected in the stiff gravelly CLAY
encountered in the vicinity of TP07.

It should be noted that an elevated level of Total Organic Carbon was identified in a
sample of MADE GROUND from TPO5R.

Construction in this area will be similar to that outlined in Area A. The reduced
thickness of MADE GROUND in this area is noted and the removal of this material
prior to road construction may be an economic option.

D: ROADWAY FROM TP07 TO TP09

This final section slopes steeply (72 to 82 OD approximately) in GLACIAL TILL
deposits. The stratification is of topsoil with a thin soft clay layer (GL to 0.50 metres)
overlying firm to stiff grey brown gravelly CLAY. A CBR of at least 3% can be
assumed at 0.50 metres BGL. CBR values should increase significantly in the stiff
gravelly boulder clay. The firm/stiff boulder clay will be quite suitable for road
construction.

Gtiven the vanations in site levels it is likely that significant cut and fill operations will
be required. No major issues will arise with excavation, other than the presence of
boulder obstructions and possibly water ingress if gravel zones are encountered.

A detailed programme of laboratory testing has been carried out to establish soil
parameters relative to the suitability of excavated material for re-use as engineered fill.

The results reflect a high degree of consistency in the boulder clay over the site area and
will allow the appointed contractor to design a suitable programme for earthworks on

this site.
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GENERAL COMMENTS ON PAVEMENT CONSTRUCTION
PARTICULARLY ON MADE GROUND

The trial pits revealed Made Ground to depths in excess of 2.5 metres.

The Made Ground should be assumed to be a heterogeneous material that has not
been placed or compacted in an engineering manner, and therefore, variations in its
composition and degree of compaction should be anticipated. Organic matter was
also noted within the Made Ground in some trial pits.

In view of the anticipated variations within the Made Ground, the capping thicknesses
should be designed in accordance with NRA HD 25-26/10 with reference to Section
3.23 ("Soft Subgrades”).

In accordance with the aforementioned design manual, soft subgrades can either be
improved (e.g. using lime) or removed and replaced with a more suitable material.
The thickness removed will typically be between 0.5 and 1.0 m. Although the new
material may be of good quality, the new subgrade should be assumed to be
equivalent to one of a CBR of 2.5%.

For this site, close inspection of the prepared formation in conjunction with plate
bearing tests will be essential to verify the design CBR value and to identify any soft,
loose or organic zones. Any residual zones of soft or organic subgrade should be
removed and replaced with 6F capping or starter layer material (Class 6A / 6B). Where
the soft ground is deep, the removal and replacement of up to 1 metre of subgrade
can be expected.

Due to the anticipated high variability of the formation soils, a geotextile separator at
subgrade level and geogrid reinforcement within the capping layer would be
recommended.

Stripped subgrade should be protected from surface water ingress or disturbance
from unnecessary pedestrian or vehicular traffic. The time between stripping to
formation level and placement of the capping layer should be minimised.

Any proof rolling of the natural subgrade soils should be performed staticaily using a
smooth roller in order to avoid vibratory disturbance. initial placement of the capping
or starter layer should also be carried out using a static roller for the same reason.

It is important that argillaceous sedimentary rocks (i.e. muddy limestone, calcareous
mudstone, shale, etc.) are not used in sub-base, capping or as a starter layer. These
have high potential to give rise to degradation (i.e. poor durability and soundness)
and slaking and therefore would not be suitable. All granular fills {particularly Series
6oo and 8oo material) should be thoroughly examined, tested and approved in
advance of being used in the pavement construction.
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ENVIRONMENTAL

Where elevated contaminant levels occur (generally associated with the FILL deposits
over the lower portion of the site) special precautions may be required in off-site
disposal of excavated material. It is unlikely that excavated material will be accepted
in an INERT facility.

Environmental tests on samples from the boulder clays north of TP 06 indicate that this
material can be classed as INERT with no issues arising as to disposal of excavated
material either on or off the site.

A waste Characterisation Assessment (WCA) is likely to be required where FILL
material is to be disposed of and should be carried out by environmental specialists.
This WCA should be submitted to the relevant waste management facility, to confirm
suitability for acceptance.

BRE DIGEST 365 TESTS

The test results reflect very low permeability characteristics in the gravelly CLAY soils.
This is very typical of the local boulder clays.  Clay matrix material is generally
unsuited to dispersion of storm or surface water and consideration should be given to
the use of a suitable local water course or the Local Authority Drainage System for this
development,

FOUNDATION CONCRETE

No special precautions are necessary for protection of below ground concrete.

IGSL/IC

July 2023
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IGSL BH LOG 24665 - BRIDGE & ROAD SITE.GPJ IGSL.GDT 24/7/23

REPORT NUMBER
GESR
CONTRACT  Monaghan Active Travel - Road & Bridge project BOREHOLE NO. BHO1R
= SHEET Sheet 1 of 1
CO-ORDINATES 667,653.00 E IG TYPE Dando 2000
833.742.61 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 17/05/2023
GROUND LEVEL (m AOD) 56.30 BOREHOLE DEPTH (m) 4.60 DATE COMPLETED  17/05/2023
CLIENT Monaghan Co.Co. SPT HAMMER REF. NO. BORED BY P.Allan
ENGINEER DBFL ENERGY RATIO (%) PROCESSED BY F.C
- . Samples
E 5| E = > | 2
E Description 2 2| = 212 £ g | Field Test €2
2L o z| © <E [E 2 e 3 Results =¥
8 © ml o |xz |62 dE| 2 Ho
£ 0 NTOPSOIL 15620} 010
L Soft brown SILT/CLAY with occasional fine gravel he—u—m)
N — - AA192926 B 050 N =50/75 mm
- Eri AA197907| B 0.50 (25,50)
= - —n —| 5520 | 1.10 |sato7008] B 1.00 -y 2
- | Firm grey sandy SILT/CLAY with some gravel - —] @2.1.23, )
" peiligiile w
F X
C == N=10
F2 6 X1 AA197908] B 2,00 I = A
: Eae
Fa ‘3‘;‘9— '—_ 53.10 | 320 |Aatererd B 3.00 * 2'?‘;. ;42 i
- | Very stiff grey very sandy very gravelly SILT RN
- %9 x
L x X
= ox . %352.301 4.00 N = 501150 mm
- 4 | Dense grey fine to coarse GRAVEL with some 2 %0 o (9, 16, 30, 20)
r cobbles f)d ﬁ{)
C - |51.70 [ 4.60
r Obstruction
- | End of Borehole at 4.60 m
Cs
=
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
4.4 4.6 1.5 4.00 4.00 No 3.00 20 Moderate
GROUNDWATER PROGRESS
Hole Casing | Depthto
INSTALLATION DETAILS Date | pon | Doplh e | Comments
Date | Tip Depthl RZ Top |RZ Base Type 17-05-23 460 Nil 3.00 End of BH
REMARKS CATscanned location and hand dug inspection pit was carried Sample Legend
Out . D - Small Disturbed (lub) UT - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmentsl Sample {Jar + Vial + Tub) W - Water Sample




REPORT NUMBER
a2V T e GEOTECHNICAL BORING RECORD 24665
la31,
CONTRACT  Monaghan Active Travel - Road & Bridge project BOREHOLE NO. BHO2R
= SHEET Sheet 1 of 1
CO-ORDINATES 667,668.30 E RIG TYP! Dando 2000
833,709.23 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED  10/05/2023
GROUND LEVEL (m AOD) 56.07 BOREHOLE DEPTH (m) 4.40 DATE COMPLETED  10/05/2023
CLIENT Monaghan Co.Co. SPT HAMMER REF. NO. BORED BY P.Allan
ENGINEER DBFL ENERGY RATIO (%) PROCESSED BY F.C
. - Samples
E 5| E 5 > | a
= Description 2 2| = 2 < g Field Test g2
‘g o g E, - g EY ‘%ﬁ 8 Results =T
a 2 ol 8 |22 32| BE & 58
-0 K\TOPSOIL s 5597 k010
- [\MADE GROUND (Comprised of hardcore road fill) L8587 A 020
r MADE GRCOUND (Comprised of brown gravelly clay
E fill)
;'1 54.87 1.20 AA192927 B 1.00 @ G.NB.=1%:."5, 9
N Soft to firm sandy gravelly SILT/CLAY (Possibly Made |So— . —]
r Ground) - — =
F -Y_'I
F2 - 1 53.87 | 2.20 [M192928 B 20 3.2,1.1.2,1)
C Stiff grey gravelly CLAY T— 9
o — g N=22
Fa = AA192929| B 3.00 . T
. & — 45257 | 3.50
- | Dense grey fine to coarse GRAVEL with some R =0 o
r cobbles E)O 6?0
Ca 2 o8P o AA192930] B 400 N;g"ﬂf‘:g;m
. Dn 04| 51.67 | 4.40 N'= 50175 mm
r Obstruction (25, 50}
r End of Borehole at 4.40 m
Fs
L7
)
ok
Qr
&L
sE
f
7| HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
2 Time Water | Casing | Sealed | Rise | Time
g From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
w14 1.6 1 2.00 2.00 No 1.50 20 Moderate
@ 42 4.4 1.5 4.00 4.00 No 2.50 20 Moderate
8
i
o3
W GROUNDWATER PROGRESS
a Hole Casing | Depth to
g INSTALLATION DETAILS Date Depth | Depth Water. | Comments
§ Date | Tip Depthl RZ Top |[RZ Base Type 10-05-23 4.40 Nil 3.00 End of BH
&
8
Z| REMARKS CATscanned location and hand dug inspection pit was carried Sample Legend
=] Qut - D - Small I_Jis!urbed (tub) UT - Undisturbed 100mm Diameter
-t B - Bulk Disturbed Sample X
0 LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Q9 Env i tal Sample (Jar + Vial + Tub) W - Water Sample




Appendix II Rotary Core Logs
Photographs



GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

s, 24665
CONTRACT  Monaghan Active Trave! - Road & Bridge project DRILLHOLENO RCOIR
SHEET Sheef 1 0of 2
CO-ORDINATES RIG TYPE Beretta Tad DATE DRILLED 28/05/2023
ere
DATE LOGGED 30/05/2023
GROUND LEVEL (mOD) FLUSH Air/Mist 02
CLIENT Monaghan Co.Co. INCLINATION (deg) -90 DRILLED BY IGSL - JK
ENGINEER DBFL CORE DIAMETER {mm) 78 LOGGED BY D.0'Shea
EE
Slgl8]R @ &
Slejdlaig i 5 Description - S B
g |} 3 £ i 2 >
2l e mm | 2| ElsE1g| 2
2 2 e | & =l 21 € -
8 8 250 o D 4] K B o
[EHII = - . w @ &
F e =04 SYMMETRIX DRILLING: No recovery, observed by driller as N Y
3 - —} retumns of gravelly CLAY with occasionai boulders. % S
: B N K
- o %‘—%
F 1 ] @ o
; :":": 4 EO
3 L o o
E 2 il | E
I = | < s ol
L N -
L r“—'wuf (=3 Eo
o Bk B
r - - ,7,8,1
E — 9 o B ™)
o e el -
3 4] Q 0 *"_“5 & Eo
» ] b Ho
i =8 oHel n-e3
o =2 [ (7. 10,18, 23,
[ 5 :—"’i o Ide 11,13)
g o o o
% ="
- o —
I & e ] —] =
F = ° 0 | g, 11,1113,
L i = 16,17)
C I O —
.:... — o o
7 o s
b 750 - 7.50 =
X H Strong to very strong, thickly to thinly bedded, light blue/grey, o Ho
F I ] fine-grained, LIMESTONE (calci-siltite, sandy limestone with —
Fe 17 a black argiaceous muddy layer at 9.10-9.30m} , fresh to o o
10| 79 I slightly weathered, =
T -~
| Discontinuities are wide to closely spaced, smooth o very ° = y
® I ' locaily rough, planar fo irregular. Apertures are fight to locally o o
o 8. 1T} moderately open, calcite-veined (1-3mem thick), focally clay -
1T smeared, slight iron oxide staining. Dips are subharizontal to o o
T focaily 30", =
] 100 66 [ o go
: =T, =
REMARKS WATER STRIKE DETAILS
Hole cased from 0.00-7.50m Water | Casing ; Sealed | Rise Time
Stike | Depth | At To | (min) | Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth Death Wpater Comments
Date | Tip Deptht RZ Top {RZ Base Tvpe
30-05-23 | 1050 1.00 10.50 50mm SP

IGSL RC Fl $0M 24665 - BRIDGE & ROAD SITE.GPJ ¥55L.GDT B/8/23
R AR RAEEEES




IGSL RC FI 10M 246865 - BRIDGE & ROAD SITE.GPJ IGSL.GOT 6/8/23

GEOTECHNICAL CORE LOG RECORD

REFORT NUMBER

24665
CONTRACT  Monaghan Active Travel - Road & Bridge project DRILLHOLENO RCO1R
SHEET Sheet 2 of 2
CO-ORDINATES o B T4 DATE DRILEED 28/05/2023
RIG TYPE eretta
GROUND LEVEL {mOD) FLUSH poaigin DATELOGGED  30/05/2023
CLIEENT Monaghan Co.Co. INCLINATION (deg) -90 DRILLED BY IGSL - JK
ENGINEER DBFL CORE DIAMETER (mm) 78 LOGGED BY D.0'Shea
g ,
& RiR[S® ) =
2 %. o a Fraciyre 5 % §
lalojo|a Spacing ™ Description — < &
Llelkia|e Log g E|i 5| 8] =
£l & mm) | £ | P 518 2
E = & & = > = .
3l 3 B ogg B |G glala| %
Liebinb]siennsiet
I 10 | 1=
N 1
10.50 ] 10.50 o EG
End of Borehole at 10.50 m
X b1l
F1z
;’13
:_14
- 15
;‘15
C 7
E 48
REMARKS WATER STRIKE DETAILS
Hole cased from 0.00-7.50m Water | Casing | Sedled Rise Time
Strike | Depth | At To | {(min} |COmments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth| RZ Top [RZ Base Type 30-06.23 10.50 7.50 6.55 Water ipvals recordad 5 mins afler end of
300523 [ 1050 | 1.00 | 1050 50mm SP driling.




IGSL RC FI $0M 246565 - BRIDGE & ROAD SITE.GPJ 1GSL.GDT 6/8/23

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

24665

&\53
CONTRACT  Monaghan Active Travel - Road & Bridge project DRILLHOLENC RCOZR
SHEET Sheet 1 0of 2
CO-ORDINATES RiG Beretta T4d DATE DRH_LED 31/05/2023
TYPE ere
GROUND LEVEL (mOD) FLUSH it DATELOGGED  01/06/2023
CLIENT Monaghan Co.Co. INCLINATION (deq) -90 DRIL1L.ED BY IGSL - 3K
ENGINEER DBFL CORE DIAMETER (mm) 78 LOGGED BY D.0'Shea
EE
sls|=|slxn 2 2
2 Bl e | o Fractpre s 2 «%7
Qlaldlotd Spacing N Bescription — a ®
g s|r|wie L 3 £l s & =
£1 K {mm) €| =i g G Z
$l o i 0 T - g
al 3 B0 gd 210 Siol|al 5
g e
Lo | SYMMETRIX DRILLING: No recovery, observed by driller as N
r 1= —| returns of CLAY, % %
: it N N
3 — LY
-1 I [ :O
: — o Ho
: — b Ho
2 S -
o Ranllin o Ho
L =5
Lo :w::; 3.00 o E0
-3 e BYMMETRIX DRILLING: No recovery, observed by driller as H N=27
"4} returns of gravelly CLAY, s Ho @4587
a ojo0]o ) s o
b g -
3 e o B
L “.:‘i o o N=38
N —— - F&4.7.7,10,9,
- -] =Y A
[s - -
: e e
- g o Ho
- = Bl oy
. - £ LB, 13,11,
X —3 -~ { 13, 10)
L 1 ©
: ) o Ho
X g =
- 1780 gl 7.50 " B°
I Weak, thinly bedded fo structureless, dark grey, fine-grained, s Ho
I LIMESTONE (argitlaceous), shghtly weathered. B.00 -
8 100} 23 [\ Discontinuities are closely spaced, smooth, planar. Apertures ° ED
r are tight, locally claysmeared. Dips are subhorizontal to o Mo
s L1 \iocally 45°. =
o {s.00 | o o
Cq -
r I o Ho
- I =
a 1001 90 i > 3°
REMARKS WATER STRIKE DETAILS
Hole cased from 0.00-7.50m Water | Casing | Sealed Rise Tme
Strike | Depth | At To | (min) |“omments
Mo water strike recorded
GROUNDWATER DETAILS
Hole Casing | Desth to
INSTALLATION DETAILS Date Depth Depth V\f’ﬂer Comments
Date | Tip Depth| RZ Top |RZ Base Type
01-06-23 | 10.50 1.00 10.50 50mm SP
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e,

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

24665

CONTRACT  Monaghan Active Travel - Road & Bridge project

DRILLHOLENO  RCO2R

SHEET Sheet 2 of 2
CO-ORDINATES e Berotta T44 DATE DRILLED 31/05/2023
TYPE eretta
DATE LOGGED 01/06/2023
GROUND LEVEL (mOD) FLUSH AirMist
CLIENT Monaghan Co.Co. INCLINATION {deg) -50 DRILLED BY IGSL - JK
ENGINEER DBFL CORE DIAMETER {mm) 78 LOGGED BY D.O'Shea
EE
Sl sl R®{&R @ 2
B Ele|=ig| Sume |8 £ 3
gloi g int =
% c|le|ae Log E Description z :: g é.“
£| 2 m) 2| e s1€lg| 2
B 20 5| 9 511 8| &
oo ?llllllli IHIIHIE:?? z - Q w w 0
P10 I - Strong to very strong, thickly 1o thinly bedded, light blue/grey, ° =°
E s "t fine-grained, LIMESTONE (argillaceous muddy}, fresh to 10.50
3 - slightly weathered, - ¢ e
5‘ Discontinuities are wide to closely spaced, smooth to very
1t locally rough, ptanar to irregular. Apertures are tight to localiy
t moderately open, calcite-veined {1-3mm thick), localty clay
F smeared, slight iron oxide staining. Dips are subhorizontal to
. locatly 45°, {continued)
o 2 End of Borehole at 10.50 m
E' 13
F 14
F 16
17
- 1e
REMARKS WATER STRIKE DETAILS
Hole cased from 0.00-7.50m Water [ Casing | Sealed | Rise Time
Strike | Depth | At To | (min) |COmmMents
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth Denth nter. | Commants
Date Tip Depth| RZ Top [RZ Base Type 01-05-23 10.50 7.50 4.88 Walter levals racorded 5 mins after end of
01-06-23 | 16.50 | 1.00 | 1050 50mm SP driling.
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Appendix HI Trial Pit Records
Photographs



IGSL TP LOG 24665.GPJ 1GSLGDT 104523

REPORT NUMBER
TRIAL PIT RECORD
Ny 24665
CONTRACT  Monaghan Active Travel TRIAL PIT NO. TPOIR
SHEET Sheet 1 of 1
CO-ORDINATES 667,612.60E
LOGGEDBY |.Reder 839657 82 N DATE STARTED 02/05/2023
’ DATE COMPLETED 02/05/2023
CLIENT Monaghan Go.Co. GROUNDLEVEL (m)  56.08 EXCAVATION 3T Tracked
ENGINEER  DBFL/Cora METHOD machine
Samples 8
Tl e
¥ =
Geotechnical Description - _% = Té
2. €122 s | £ |2
o = & Q@ = o) oW
o S . = ] E o o = =g
S |18E| @ |2 | 82| &2 | & | £ |£x
(67 | TOPSOIL Ssel 040 | 55.98
- MADE GROUND (comprised of brown/grey sandy
o gravelly clay, angular stones, red brick pieces, roots)
I RA205158 B 0.60
10 [ MADE GROUND (comprised of soft grey/dark 1.00 | 85.08
brown/brown sandy gravelly clay/silt, angular cobbles and
L boulders, organic matter)
I nA20515¢ B 1.60
[ 20 2.10 | 53.98
L Soft, grey, slightly sandy SILT/CLAY (possible original Al ) Slow;
L ground) e %
L x %
L _x ]
x x 5
L e AAZD515 B 2.50
End of Trial Pit at 2.60m 260 | 5348
L 30
:'4.0

Groundwater Conditions
Slow water flow at 2.1m

Stability
TP stable

General Remarks

TP done for Active Travel Road project. PBTO1R done in location at 0.5m depth




IGSL TP LOG 24665.GPJ IGSL.GDT 10/5/23

REPORT NUMBER
TRIAL PIT RECORD 24665
CONTRACT  Monaghan Active Travet THRIAL PIT NO. TPO2R
SHEET Sheet 1 of 1
CO-ORDINATES 667,669.21 E DATE STARTED 2/
LOGGEDBY  L.Reder 833,70233 N DATE COMPLETED ngggﬁggg
CLENT  Monaghan Go.Co. GROCNDLEVEL () 86.19 EXCAVATION ST Tracked
ENGINEER  DBFL/Cora maching
Samples 8
g |2
¢ |lg
Geotechnical Description % bt @
S| @ | 2 £ | a
£ @ i [=3 @ & ® VW
[ = = B & [+3 = £
3] T
SE| m z | &2 -~ a g | £
F MADE GROUND {comprised of brown/grey sandy
F gravelly clay, angular stones, red brick pieces, roots,
- timber pieces, occasional plastic rubbish, old steel wires,
- boulders, concrete pieces)
1o AA205159 B | 1.00
20 nA205160 B | 2.00
i TP terminated at 2.5m due to many boulders 250 | 53.69
L End of Trial Pit at 2.50m
n‘alo
40

Groundwater Conditions
TP dry

Stability
TP unstable

Generat Remarks
TP done for Active Travel Road project. PBT02R done in location at 0.6m depth




IGSL TP LOG 24665.GPJ IGSL.GDT 1523

REPORT NUMBER
TRIAL PIT RECORD
ol 24665
giais ity
CONTRACT  Monaghan Active Travel TRIAL PIT NO. TPO3R
SHEET Sheet 1 of 1
CO-ORDINATES 667,627.81 E
LOGGEDBY 1.Reder 833761 85 N DATE STARTED 03/05/2023
! DATE COMPLETED 03/05/2023
CLIENT Monaghan Co.Co. GHOUND LEVEL {m) 56.94 EXCAVATION 3T Tracked
ENGINEER  DBFL/Cora METHOD machine
Samples = %
g |5
@ x =
Geotechnical Description = p o
2 .5 o 2 59 E?.
o < ® & o o E= ] k=R
@ o 3 5 Ew Q. >3 | Ca
S |8E| @ |2 | &2 & a8 g | fx
[ 9% [ ToPSONL = s | 70
r MADE GROUND (comprised of brown sandy gravelly ’ ’
i clay, many cobbles and botdders, red brick pieces)
| | MADE GROUND (comprised of soft greyidark grey 060 | 56.34 hA20516] B | 060
L slightly sandy gravelly silty clay, concrete pieces, stesl
L rubbish, many organic pieces, timber pieces, old wires)
[ 10
] hA205162 B 1.40
EXXXH 1.7 .
1 Soft to firm, grey, slightly sandy gravelly sitty CLAY with «@—-_— 0§ 8524
! medium cobbles and organic matler content. Sand is fine 75— ¢
- to coarse, gravel is fine to coarse subangular to Pdlile
L 2¢ | subrounded, cobbles are subangular to subrounded, e
I e nA205163 B | 2.30
- P
- P
- 9
|30 { End of Triat Pit at 3.00m 8.00 | 53.94
40
Groundwater Conditions
TP dry
Stability

TP slightly unstable

General Remarks
TP done for Active Travel Road project. PBTO3R done in location at 0.6m depth




IGSL TP LOG 24665.GPJ IGSL.GDT 10/6/23

REPORT NUMBER
TRIAL PIT RECORD
Fei5y 24665
CONTRACT  Monaghan Active Travel TRIAL PIT NO. TPO4R
SHEET Sheet t of 1
CC-ORDINATES 667,651.63E
LOGGEDBY | Reder 83375038 N DATE STARTED 03/05/2023
! DATE COMPLETED 03/05/2023
CLIENT Managhan Co.Co. GROUNDLEVEL (m) 5652 EXCAVATION 3T Tracked
ENGINEER  DBFL/Cora METHOD machine
Samples %
g | §
Geotechnical Description _—%’ = [
-g .5 & Q£ & &
< £ © o] a ® =S @ ow
ot G z = £ & =N £ EN
SI8E| @ |2 | 82| & 3 g | £
L 0% | TOPSOIL ELp
- e
I MADE GROUND (comprised of brown/grey sandy e 030 | 86.22
L gravelly clay, cobbles, red brick pieces)
I nA205164 B | 0.70
[0
I Soft to firm, brown/grey mottled, slightly sandy gravelly -T@—_—_— 140 | 55.12
slightly silty GLAY with medium cobbles content. Sandis  |-=—
fine to coarse, gravel is fine to coarse subangular to e
subrounded, cobbles are small subangutar to E hA20516 B 1.70
subrounded. {possible original ground) = o
_’2.0 1 .:_‘:—_
I o
- X
I 0
! ~ ¥ RAZ05166 B 2.70
B S
| 39 | End of Triaf Pit at 3.00m 8.00 | 53.52
40

Groundwater Conditions
TP dry

Stability
TP stable

General Remarks

TP done for Active Travel Road project. PBTO4R done in location at 0.6m depth




IGSL TP LOG 24865.GPJ IGSL.GDT 10/5/23

REPORT NUMBER
Ay TRIAL PIT RECORD
Svedl 24665
CONTRACT  Managhan Active Travel TRIAL PIT NO. TPO5SR
SHEET Sheet 1 of 1
CO-ORDINATES 667,594.17 E
LOGGEDBY |Reder 833778.20 N DATE STARTED 03/05/2023
! DATE COMPLETER  03/05/2023
CLIENT Monaghan Co.Co. GROUNDLEVEL (m)  57.02 EXCAVATION 3T Tracked
ENGINEER  DBFL/Cora METHOD machine
Samples < .g).’.
g | §
Geotechnical Description % = | 8
7 S |3 | e 2 oA
& i © oy =3 o = @ [ BW
O o & = E .. & Q. = =\
SI8E|lx | = | 82| 2 S 2 | 2=
L 80 | TOPSOIL LA
r MADE GROUND (comprised of brown sandy gravelly 0.15 | 5687
i clay, cobbles, boulders, red brick pieces, concrete rubble,
3 roots, occasionat plastic rubbish)
L PAZ205167 B 0.5G
1.0
i NAZ05168 B 1.50
L = B .
L Firm, brown, sandy very gravelly GLAY with high cobbles e — 170 | 5532
L content. Sand is fine to coarse, gravel is fine to coarse e = 4 150 | 85.12
L subangufar fo subrounded, cobbles are subangular to ’
L 20 |\subrounded
- TP terminated at 1.9m due to boulders
- End of Trial Pit at 1.90m
[ 30
40

LI B B I L R Bt S |

Groundwater Conditions
TP dry

Stability
TP unstable

General Remarks
TP done for Active Travel Road project. PBTOSR done in focation at 0.5m depth




IGSL TP LOG 24665.GPJ IGSL.GDT 10/5/23

REPORT NUMBER
TRIAL PIT RECORD 24665
CONTRACT  Monaghan Active Travel TRIAL PIT NO. TPOGR
SHEET Sheet 1 of 1
CO-ORDINATES 667,471.46 E
LOGGEDBY | Reder 833.759.97 N DATE STARTED 03/05/2023
! DATE COMPLETED (3/05/2023
CLIENT Monaghan Co.Co. GROUND LEVEL (m)  72.31 EXCAVATION 3T Tracked
ENGINEER  DBFL/Cora METHOD machine
Samples |2
o £
@ * £
Geotechnical Description = G | &
° 8| & | e & &
® 'E:-r E E =3 o E @ o E
& =S q>) o E o a [=% o =t
S |8El @ |z |82} & a g | 22
L 90 | TOPSOIL
3 .2 7211
Soft, brown, slightly sandy slightty gravelly CLAY with low 020 2
cobbles content. Sand is fine to coarse, gravel is fine to
coarse subangular to subrounded, cobbles are small —6'—1— 050 | 71.81
subangular to subrounded. S
F Soft 1o firm, greyish brown to brown, slightly sandy very X
F gravelly slightly silty CLAY with high cobbles and boulders pA205171 B 0.70
I canient. Sand is fine to coarse, gravel is fine to coarse
g | subangular to angular, cobbles and boulders are i
1 subangular to angular. X
5 (Seepage}
I . & BA205173 B 1.50
i ; e 170 | 70.61 =
L TP terminated at 1.7m due to boulders or rock (Siow)
L End of Trial Pit at 1.70m
20
["30
__4.0

Groundwater Conditions
Seepage at 1.1m, slow water flow at .7m

Stability
TP stable

General Remarks
TP done for Active Travel Road project. PBTOER done in location at 0.6m depth




IGSL TP LOG 24665.GPJ IGSL.GDT 10/5/23

TP terminated at 2.3m due to many boulders
End of Trial Pit at 2.30m

35

40

LU B I Bt AN N S R N B B S B

REPORT NUMBER
: TRIAL PIT RECORD
e, 24665
CONTRACT  Monaghan Active Travel TRIAL PIT NO. TPO7TR
SHEET Sheet 1 of 1
CO-ORDINATES 667,498.03 E DATESTARTED  03/05/2023
LOGGED BY |.Reder
83381031 N DATE COMPLETED  03/05/2023
CLIENT Monaghan Co.Co. GROUNDLEVEL (m) - 7218 5"5%‘6%”“0'“ 31:;?0*‘9(1
ENGINEER  DBFL/Cora maehing
Samples o
g |2
. ¢ | €
Geotechnical Description = :,u: E
§ |3 | e 2|
P [} & [=3 @ £ @ oW
T 2 = B & = = cq
8E| o | £ | &2 - a8 g | £
L 901 ToPSOIL
g 20 | 71,
L Soft to firm, brown, slightly sandy CLAY with low gravel 0 98
L and hair roots content. Sand is fine to coarse, gravel is
L fing to coarse subangular to subrounded. === 050 | 71.68
- Firm to stiff, brownish grey, slightly sandy gravelly silty Sy
- CLAY with high cobbles and boulders content. Sand is
- fine to coarse, gravel is fine to coarse subangular to
r :lrJ,BLD;:PGEd' cobbles and boulders are subangular to hA205i64 B 0.90
16 :
B nA20517( B 1.90
20 )
F E: 230 | 69.88

Groundwater Conditions
T dry

Stabitity
TP unstable

General Remarks

TP done for Active Travel Road project. PBTO7R done in location at 0.6m depth




IGSL TP LOG 24665.GPJ IGSL.GDT 10/5/23

REPORT NUMBER
TRIAL PIT RECORD
CONTRACT  Monaghan Active Travel TRIAL PIT NO. TPOSR
SHEET Sheet 1 0f 1
CO-ORDINATES 667,509.66 E
LOGGEDBY  |.Reder 833891 63 N DATE STARTED 04/05/2023
' DATE COMPLETED  04/05/2023
CLIENT Monaghan Go.Go. GROUND LEVEL (m)  73.83 EXCAVATION 3T Tracked
ENGINEER  DBFL/Cora METHOD machine
Samples = %’
& E
© x =
Geotechnical Description X L‘; 2
7 8 & o N
@ = o & o o) £t [3) Tw
o = 2 = £ a . b= =
S |8El @ |2 |82 | &~ | & | & |£=
L 40 | TOPSOIL FLAES
I B 0.25 | 73.58
" Soft to firm, brawn, shightly sandy slighlty gravelly CLAY ({82 ™ ’
r with low cobbles and hair roots content. Sand is fine to I~ ——5“6_3—
3 coarse, gravel is fine to coarse subangutar to —e'—:é—
r subrounded, cobbles are subangular to subrounded. -a—_:-
o &2 RAZ05180 B 0.70
e 085 | 72.98
Firm to stiff, brownish grey, slightly sandy very gravelly 25—

1.0 | slightly silty CLAY with high cobbles and boulders content.
3 Sand is fine to coarse, gravel is fine to coarse subangular
to sutbrounded, cobbles and boulders are subangular to
angular.

3
W

Kol

I

L e84

- By ¥

L PR 180 | 72.03 ¥ RA205181 B 1.70
L TP terminated at 1.8m due to boulders or rock {Seepage)

. End of Trial Pit at 1.80m

:'3.0

?4.0

T T T

Groundwater Conditions
Seppage flow at 1.8m

Stability
TP stable

Generat Remarks
TP done for Active Travel Road project. PBTOBR done In location at $.6m depth




JGEL TP LOG 24685.GPJ IGSLGDT 10/5/23

REPORT NUMBER
TRIAL PIT RECORD 246
S ot L 65
CONTRACT Monaghan Active Travel TRIAL PIT NO. TPOSR
SHEET Sheet 1 of t
CO-ORDINATES 667.458.08 E
LOGGEDBY | Roder 894 605,19 N DATE STARTED 04/05/2023
! DATE COMPLETED (4/05/2023
CLIENT Monaghan Co.Co. GROUNDLEVEL (m)  82.75 EXCAVATION 3T Tracked
ENGINEER  DBFUCora METHOD machine
Samples §
s |2
S |
Geotechnical Descripticn g ol T
b S o @ el a
5 £ ® & o @ £ @ °ow
b=y Q. & w E. a 0. & £
S |08l @ | 2 | & e a g | 2=
| 00 | TOPSOIL i
U
r Soft, brown, stightly sandy slighity stightly gravelly CLAY 1 025 | 82.50
P with low cobbles and hair roots content. Sand is fine to - O i
3 coarse, gravel is fine to coarse subangular to —1 0.50 | 82.25 (Soonges
- subrounded, cobbles are subangular to subrounded. 1 oo ;
L - - - - 2 FAZ05182 B 0.80
i Firm to stiff, brown, slightly sandy very gravelly GLAY with “%.
L high cobbles and boulders content. Sand is fine to coarse, ; =
| gravel is fine to coarse subangular to subrounded, "
| #9 | cobbles and boulders are subangular to angutar. @ ?
L Syt
I QDA 150 | a125 hAZOS18] B 1.40
i TP terminated at 1.5m due to boulders
! End of Triat Pit at 1.50m
:'2.0
[ 30
4.0

L B S B S

LI S |

Groundwater Conditions
Slightly seppage flow at 0.5m

Stability
TP stable

General Remarks
TP done for Active Travel Road project. PBT09R done in location at 0.6m depth




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD
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Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD

TP 06R - spoil
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Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD
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Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 24665
Site: Monaghan Active Travel
Project Engineer: DBFL/CORA

TRIAL PIT PHOTOGRAPHY RECORD
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Soakaway Design  f -value from field tests IGSL

Contract: Monaghan, Active Travel 24665
Test No. SAOTR
Engineer DBFL
Date: 02/05/2023
Summary of ground conditions

from to Description Ground water

0.00 0.10 TOPSOIL

0.10 0.80 MADE GROUND (brown/grey sandy gravelly clay, cobbles, occ. plastic rubbish)

0.80 1.70 Firm to stiff, yellowish brown, slightly sandy slightly gravelly CLAY with low DRY
cobbles content (possible original ground)

Location: E: 667646.368; N:833692.439; G.L. 55.627m0OD
Notes: SAQ1R done for Active Travel Road project

Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.70 m
Water Time Width of Pit (B) 0.50 m
(m) (min) Length of Pit (L) 1.70 m
0.530 0.00 Initial depth to Water = 0.53 m
0.530 1.00 Final depth to water = 0.530 m
0.530 2.00 Elapsed time (mins)= 60.00
0.530 3.00
0.530 4.00 Top of permeable soil m
0.530 5.00 Base of permeable soil m
0.530 6.00
0.530 7.00 No Water Movement
0.530 8.00
0.530 9.00
0.530 10.00 Base area= 0.85 m2
0.530 12.00 *Av. side area of permeable stratum over test perio 5.148 m2
0.530 14.00 Total Exposed area = 5.998 m2
0.530 16.00
0.530 18.00
0.530 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.530 25.00
0.530 30.00 f= 0 m/min or 0 m/sec
0.530 40.00
0.530 50.00
0.530 60.00
Depth of water vs Elapsed Time (mins)
70.00
~ 60.00 >
z
£ 50.00 o
['}]
E 40.00 N
2 30.00 .
2 30.
2 L3
w 20.00 g
10.00 ‘
0.00 : : : - -
0.000 0.100 0.200 0.300 0.400 0.500 0.600

Depth to Water (m)




Soakaway Design  f -value from field tests IGSL

Contract: Monaghan, Active Travel 24665
Test No. SAOZ2R
Engineer DBFL

Date: 03/05/2023

Summary of ground conditions

from to Description Ground water
0.00 0.10 TOPSOIL
0.10 1.30 MADE GROUND (brown/grey sandy gravelly clay, angular cobbles and boulders,

roots, occasional plastic rubbish) DRY
1.30 Obstruction - boulders

Location: E:667701.127; N:833726.306; G.L. 56.054m0D
Notes: SAO2R done for Active Travel Road project

Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.30 m
Water Time Width of Pit (B) 0.70 m
(m) (min) Length of Pit (L) 1.50 m
0.550 0.00 Initial depth to Water = 0.55 m
0.550 1.00 Final depth to water = 0.560 m
0.550 2.00 Elapsed time (mins)= 60.00
0.550 3.00
0.560 4.00 Top of permeable sall m
0.560 5.00 Base of permeable soil m
0.560 6.00
0.560 7.00 Water Movement stoped at 0.56m
0.560 8.00
0.560 9.00
0.560 10.00 Base area= 1.05 m2
0.560 12.00 *Av. side area of permeable stratum over test perio 3.278 m2
0.560 14.00 Total Exposed area = 4.328 m2
0.560 16.00
0.560 18.00
0.560 20,00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.560 25.00
0.560 30.00 f= 4E-05 m/min or 6.73906E-07 m/sec
0.560 40.00
0.560 50.00
0.560 60.00
Depth of water vs Elapsed Time (mins)
70.00
~ 60.00 "
2
£ 50.00 .
£
E 40.00 >
o
2 30.00 »
= o
W 20.00 9
10.00 i
0.00 ] ; : : : .
0.548 0.550 0.552 0.554 0.556 0.558 0.560 0.562

Depth to Water (m)




Soakaway Design  f -value from field tests IGSL

Contract: Monaghan, Active Travel 24665
Test No. SAO3R
Engineer DBFL

Date: 03/05/2023

Summary of ground conditions

from to Description Ground water
0.00 0.15 TOPSOIL
0.15 1.70 MADE GROUND (brown sandy gravelly clay, angular cobbles, boulders, red brick

pieces, roots) DRY

Location: E:667632.653; N:833757.907; G.L. 57.157mOD
Notes: SAO3R done for Active Travel Road project

Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.70 m
Water Time Width of Pit (B) 0.50 m
(m) (min) Length of Pit (L) 1.50 m
0.530 0.00 Initial depth to Water = 0.53 m
0.530 1.00 Final depth to water = 0.530 m
0.530 2.00 Elapsed time (mins)= 60.00
0.530 3.00
0.530 4.00 Top of permeable soil m
0.530 5.00 Base of permeable soil m
0.530 6.00
0.530 7.00 No Water Movement
0.530 8.00
0.530 9.00
0.530 10.00 Base area= 0.75 m2
0.530 12.00 *Av. side area of permeable stratum over test perioq 4.68 m2
0.530 14.00 Total Exposed area = 5.43 m2
0.530 16.00
0.530 18.00
0.530 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.530 25.00
0.530 30.00 f= 0 m/min or 0 m/sec
0.530 40.00
0.530 50.00
0.530 60.00
Depth of water vs Elapsed Time (mins)
70.00
~ 60.00 >
2
£ 50.00 °
£
= 40.00 *
°
2 30.00 >
o *
o 20.00 2
10.00 !
0.00 : : T T -
0.000 0.100 0.200 0.300 0.400 0.500 0.600

Depth to Water (m)




Soakaway Design f -value from field tests

IGSL

Contract: Monaghan, Active Travel
Test No. SAO4R
Engineer DBFL

Date: 03/05/2023

24665

Summary of ground conditions

from to Description Ground water
0.00 0.10 TOPSOIL
0.10 1.50 MADE GROUND (dark brown/brown sandy gravelly clay, angular cobbles, boulderg
red brick pieces, roots) DRY
1.50 1.60 Firm, brown, slightly sandy slightly gravelly CLAY with many cobbles
1.60 Obstruction - boulders
Location: E:667598.995; N:833793.538; G.L. 56.986m0D
Notes: SAO4R done for Active Travel Road project
Field Data Field Test
Depth to Elapsed Depth of Pit (D) 1.60 m
Water Time Width of Pit (B) 0.70 m
(m) (min) Length of Pit (L) 1.60 m
0.630 0.00 Initial depth to Water = 0.63 m
0.650 1.00 Final depth to water = 0.900 m
0.670 2.00 Elapsed time (mins)= 60.00
0.680 3.00
0.690 4.00 Top of permeable soil m
0.695 5.00 Base of permeable soil m
0.700 6.00
0.705 7.00
0.710 8.00
0.720 9.00
0.730 10.00 Base area= 1.12 m2
0.740 12.00 *Av. side area of permeable stratum over test periog 3.841 m2
0.750 14.00 Total Exposed area = 4.961 m2
0.760 16.00
0.770 18.00
0.790 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.810 25.00
0.830 30.00 f= 0.00102 m/min or 1.69321E-05 m/sec
0.860 40.00
0.880 50.00
0.900 60.00
Depth of water vs Elapsed Time (mins)
70.00
~ 60.00 >
2
£ 50.00 s
Q
E 40.00 .
2 30.00 "
& °
i 20.00 ‘.0 3
10.00 /='
0.00 . : it -
0.000 0.200 0.400 0.600 0.800 1.000

Depth to Water (m)




Soakaway Design

f -value from field tests

IGSL

Contract: Monaghan, Active Travel
Test No. SAO5R
Engineer DBFL

Date: 03/05/2023

24665

Summary of ground conditions

from to Description Ground water
0.00 0.20 TOPSOIL
0.20 1.10 Soft to firm, brown, sandy gravelly silty CLAY with low cobbles content Sl water at
1.10 1.40 Firm, brown, slightly sandy gravelly silty CLAY with high angular cobbles content

= 1.3m
1.40 Obstruction - boulders or rock

Location: E:667509.452; N:833780.041; G.L. 69.077mOD
Notes: SAOSR done for Active Travel Road project

Depth to Water (m)

|Eield Data Field Test
Depth to Elapsed Depth of Pit (D) 1.40 m
Water Time Width of Pit (B) 0.50 m
(m) (min) Length of Pit (L) 1.50 m
0.670 0.00 Initial depth to Water = 0.67 m
0.680 1.00 Final depth to water = 0.750 m
0.680 2.00 Elapsed time (mins)= 60.00
0.680 3.00
0.680 4.00 Top of permeable soil m
0.680 5.00 Base of permeable soil m
0.680 6.00
0.690 7.00
0.690 8.00
0.690 9.00
0.700 10.00 Base area= 0.75 m2
0.700 12.00 *Av. side area of permeable stratum over test periog 2.76 m2
0.710 14.00 Total Exposed area = 3.51 m2
0.710 16.00
0.710 18.00
0.720 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.720 25.00
0.720 30.00 f=0.00028 m/min or 4.74834E-06 m/sec
0.730 40.00
0.740 50.00
0.750 60.00
Depth of water vs Elapsed Time (mins)
70.00
~ 60.00 ®
b
£ 50.00 o
@
£ 40.00 -
2 30.00 .
2 30.
. ®
w 20.00 i S
b 4
10.00 ' ) 3
0.00 s : . - :
0.660 0.680 0.700 0.720 0.740 0.760




Soakaway Design  f -value from field tests IGSL

Contract: Monaghan, Active Travel 24665
Test No. SAQ6R
Engineer DBFL
Date: 04/05/2023
Summary of ground conditions

from to Description Ground water
0.00 0.20 TOPSOIL

0.20 0.90 Soft to firm, brown, slightly sandy slightly gravelly CLAY with low cobbles conten

0.90 1.60 Firm to stiff, brown, slightly sandy gravelly CLAY with high angular cobbles contg DRY

Location: E:667522.727; N:833925.614; G.L. 73.67mOD
Notes: SAOGR done for Active Travel Road project

Field Data Field Test

Depth to Elapsed Depth of Pit (D) 1.60 m
Water Time Width of Pit (B) 0.50 m

(m) (min) Length of Pit (L) 2.00 m

0.730 0.00 Initial depth to Water = 0.73 m
0.730 1.00 Final depth to water = 0.730 m
0.730 2.00 Elapsed time (mins)= 60.00
0.730 3.00
0.730 4.00 Top of permeable soil m
0.730 5.00 Base of permeable soil m
0.730 6.00
0.730 7.00 No Water Movement
0.730 8.00
0.730 9.00
0.730 10.00 Base area= 1 m2
0.730 12.00 *Av, side area of permeable stratum over test periog 4.35 m2
0.730 14.00 Total Exposed area = 5.35 m2
0.730 16.00
0.730 18.00
0.730 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time|
0.730 25.00
0.730 30.00 f= 0 m/min or 0 m/sec
0.730 40.00
0.730 50.00
0.730 60.00

Depth of water vs Elapsed Time (mins)

70.00

)
o
o
o
o
s

L 4

50.00

L

40.00

L

30.00

Elapsed Time(mins
2

20.00

10.00

0.00 T - T - r . r
0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800

Depth to Water (m)
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Site: Monaghan Active Travel
Project Engineer: DBFL/CORA
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Appendix V CBR by Plate Test
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Appendix VI  Slit Trenches



Report No. 24665 SLIT TRENCH RECORD FACING DIRECTION: w E
S
Project: Monaghan Active Travel Survey Slit Trench No. STO1
Engineer: DBFL Easting (m) Northing (m) | Elevation (mOD) |Sheet 1 of1
Crew: |.R. /[Flanagans Start of Trench Date Commenced 08/05/2023
End of Trench Date Completed 08/05/2023
IGround Conditions
From (m) To (m) Soil Description Photograph
o -
0.00 0.12 TARMAC
042 0.55 MADE GROUND (comprised of brown slightly clayey slightly sandy angular gravel and
X ¢ cabbles)
0.55 1.1 MADE GROUND {comprised of grey slightly sandy fine to coarse angular gravel)
11 15 MADE GROUND {comprised of brown/dark brown, slightly sandy slightly gravelly clay, red
: brick, timber pieces, poltery pieces, very occasional steel rubbish)
2 o
Trench Dimensions Location Excavation Quantities
II.HS of Trench (m) 0.0 Surface Length (m) Material
RHS of Trench (m) 12.5 Road 12.5
Trench Depth (m) 1.5 Path (LHS)
Trench Width (m) 1.0 Path (RHS)
Grass Verge (LHS)
Grass Verge (RHS)
Facing Direction East SAMPLES Other
Facing Fealures Road 0.8m (B) Ref.No AA205190 Total Length 12.5
IGroundwaler Dry Zero Metres Taken As: Kerb at parking pay station side
X-Section
Road and car park spaces
0 1 2 3 5 6 7 8 9 10 11 12
- ]
0.2
0.4
0.6
08
1
1.2
1.4
16
Plan
0 1 2 3 5 [ 7 8 9 10 # 12
o ; e
1
Diameter {mm) Material Description Distance (m) Depth to crown (m) Angle (deg.)
Service A 300 Concrete Stormwater pipe 1 0.4 90
Service B
Service C
Service D
Service E

|S_en.'ir.e F
Service G

|S_ervlce H
Service |

Service L

Service M




Report No. 24665 SLIT TRENCH RECORD FACING DIRECTION: w E
S
Project: Monaghan Active Travel Survey Slit Trench No. ST02
Engineer: DBFL Easting (m) Northing (m) | Elevation (mOD) |Sheet 10f1
Crew: L.R. /Flanagans Start of Trench Date Commenced 09/05/2023
End of Trench Date Completed 09/05/2023
|Ground Conditions
From (m) To (m) Soil Description Photograph
0.00 0.18 TARMAC
MADE GROUND (comprised of grey slightly sandy fine to coarse angular gravel and lean-
0.18 0.35 mis) A
MADE GROUND (comprised of grey slightly sandy fine to coarse angular gravel and [~
0.35 0.9 s 1 A
cobbles) B w'y
0.9 13 MADE GROUND (comprised of bmwnIgre;.r:::Sy gravelly clay, cobbles, boulders, angularE‘-:;!u 73 s -'""‘“';{.’""'—'_ﬁ‘_"ii'-“' =
-.‘;“\‘ T St s,
N
’J‘! e 17
PR 3
g ke
i‘\é}‘ o L
s, L SN i
Trench Dimensions Location Excavation Quantities
ILHS of Trench (m) 0.0 Surface Length {m) Material
RHS of Trench (m) 1241 Road 6.9
Trench Depth (m) 1.3 Path (LHS) 2.2
Trench Width (m) 1.0 Path (RHS) 3.0
Grass Verge (LHS)
Grass Verge (RHS)
Facing Direction East SAMPLES Other
Facing Fealures Road 1.0m (B) Ref.No AA205191 Total Length 12.1
IGroundwaler Dry Zero Melres Taken As: Timber fence at footpath
X-Section
LHS footpath RHS footpath and cycling way
0 1 2 3 5 g Road 8 9 10 11 12
0
0.2
04 A
0.6
0.8 ()
1
1.2
1.4
16
Plan
] 1 2 3 5 8 7 8 9 10 1 12
8 . ; : :
1
Diameter (mm) Material Description Distance {m) Depth to crown (m) Angle (deg.)
IS_ervIce A 300 Cast Iron Unknown 11.6 0.55 90
Service B
Service C
ISenvice D
lService E
Service F
|Semvice G
Service H
ISenvice |
Service J
Service K
IService L

Service M




Report No. 24665 SLIT TRENCH RECORD FACING DIRECTION: w E

s
Project: Monaghan Active Travel Survey Slit Trench No. ST03
Engineer: DBFL Easting (m) | Northing (m) | Elevation (mOD) |Sheet 10f1
Crew: |.R. /Flanagans Start of Trench Date Commenced 02/05/2023
End of Trench Date Completed 02/05/2023
IGround Conditions
From (m) To (m) Soil Description | Photograph
0.00 0.05 TOPSOIL & “% L
0.05 0.9 MADE GROUND (comprised of grey/brown sandy gravelly clay, angular stones, red brick, § fok . _J

occasional plastic rubbish)

0.0 18 MADE GROUND (comprised of grey sandy gravelly clay, cobbles, arganic matter) - possible 5
’ : backfilled old canal )

Trench Dimensions Location Excavation Quantities
ILHS of Trench (m) 0.0 Surface Length (m) Material
RHS of Trench (m) 14.85 Greenway 3.6
Trench Depth (m) 1.8 Path (LHS)
Trench Width (m) 0.5 Path (RHS)
Grass Verge (LHS) 2.25
Grass Verge (RHS) 9.0
Facing Direction 142° South East SAMPLES Other
fFacing Features Canal Green way Total Length 14.85
Groundwater Dry Zero Metres Taken As: limber fence
X-Section
LHS Grass verge Tarmac greenway from 2,25 to 5.85m LHS Grass verge
1 2 3 4 5 T ] 9 10 " 12 13 14
0 )
o2 2
06 L
08 1
13 ] Possible backfilled old canal from 1.0m to 8.85m ' 5
1.4 ~ .
16 A
18 ~
z - - T ta
Plan
0 1 2 3 4 5 [ 7 (] 9 10 11 12 13 14
i ;
0.5
Diameter (mm Material Description Distance (m) Depth to crown (m) Angle (deg.)
Service A 300 Cast Iron Unknown 12.35 0.8 90
IService B 50 PVC Cable Duct 14.55 0.35 90
Service C
IService D
Service E
Service F
ISenﬁice G
Service H
IService |




Report No. 24665 SLIT TRENCH RECORD FACING DIRECTION: w E

S
Project: Monaghan Active Travel Survey Slit Trench No. ST04
Engineer: DBFL Easting (m) | Northing (m) | Elevation (mOD) |Sheet 10f1
Crew: |.R. /[Flanagans Start of Trench Date Commenced 02/05/2023
End of Trench Date Completed 02/05/2023
iGround Conditions
From (m) To (m) Soil Description Photograph
0.00 0.10 TOPSOIL - B ol
01 16 MADE GROUND (comprised of firm to stiff grey/brown sandy gravelly clay with cobbles, » =
- d angular stones, red brick, accasional plastic rubbish) R e N
16 Obstruction - big boulders or rubble
s :',l-‘q
(! ¥
Trench Dimensions Location Excavation Quantities
ILHS of Trench (m) 0.0 Surface Length (m) Material
RHS of Trench (m) 14.5 Greenway 4.15
Trench Depth (m) 1.6 Path (LHS)
(Trench Width (m) 0.5 Path (RHS)
Grass Verge (LHS) 1.85
Grass Verge (RHS) 8.5
[Facing Direction 147° South East SAMPLES Other
Facing Features Canal Greenway Total Langlh 14.5
Groundwater Dry Zero Metres Taken As: timber fence
X-Section
LHS Grass Verge Tarmac greenway from 1.85 to 6.0m RHS Grass Verge
0 1 2 3 4 5 8 7 8 10 il 12 13 14
Bz — %\ o |
i) et Sl B i ) Caai SR il
Plan
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
0
0.5
Diameter {mm) Material Description Distance {m) Depth to crown {(m) Angle (deg.)
50 PVC Lights cable duct 1.66 0.45 90

Service |

Service J

Service K
Service L

ISarvics M
|




Appendix VII  Vane Shear Tests

a. Vane Shear Test Data
b. Window Sample Logs
¢. Dynamic Probe Logs
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IGSL WS LOG 24685 - BRIDGE & ROAD SITE.GPJ 1GSL.GDT 20/723

WINDOW SAMPLE RECORD

REPORT NUMBER

24665

CONTRACT  Monaghan Active Travel - Road & Bridge project

PROBE NO. WS01(SV01)
SHEET Sheet t of 1
CO-ORDINATES DATEDRILLED  04/05/2023
GROUND LEVEL (mOD) DATE LOGGED 04/05/2023
CLIENT Monaghan Ce.Co. SAMPLED BY C Kavanagh
ENGINEER DBFL. LOGGED BY |.Reder
&
fe] — @
- . ¥ 5
@ E P X |5
= Geotechnical Description = 0 Pt £ W £
£ = = L P 5 o @
s Ele [ 3| % | SE {2 8 |45 14
¢ ®l5e| s |8 | 85 |8| & | 8|88
o S | 2E | © 2 it T o S | X
L 00 | TOPSOIL 2] 010
I MADE GROUND {comprised of brown/grey mottled
i sandy gravelly clay, cobbles, angular stones, roots,
: organic matter)
0.00-1.00 | 80 |114 blows
| 1.0 1.10
L MADE GROUND (comprised of grey/dark greysandy )
L gravelly clay/silt, cobbles, angular stones, organic
L matter)
L 200 1.00-2.00 | 90 }184 blows
L 20 1 Obstruction - possible baulders '
L Final Depth 2,.00m
3.0
g
[ 5.0

General Remarks
WS done for set of Shear Vane tests - for all details see SV01 fog

Instaliations




IGSL WS LOG 24665 - BRIDGE & ROAD SITE.GPJ IGSL.GDT 20/7/23

REPORT NUMBER

: _ WINDOW SAMPLE RECORD 24665
e L
CONTRACT  Monaghan Active Travel - Road & Bridge project PROBE NO. WS02(5V02)
SHEET Sheet 1 of 1
CO-ORDINATES DATE DRILLED 04/05/2023
GROUND LEVEL (mOD) DATELOGGED  04/05/2023
CLIENT Menaghan Co.Co. SAMPLED BY C.Kavanagh
ENGINEER DBFL LOGGED BY 1.Reder
g
[11] o~ [=3)
-= o]
g 5 S |5
2 g g 215
= Geotechnical Description c = « = E 7] c
‘g— k) < 5 = [ a @ &.’
r = = T P F = E 2 3 - —
S & = by o = o -4 @ TS
& 2| Bzl 2 ] 85 3 2 & | 52
Qa 5 | 2E] T ES Qg i & > | X
| 00 | TOPSOIL Skl 010
- MADE GROUND (comprised of brown/grey mottled
s sandy gravelly clay, cobbles, angular stones, roots,
r arganic matter}
1.00 0.00-1.00 | 100 |59 blows
10 | Firm, grey/dark grey, slightly sandy gravedly s S
SILT/CLAY with some subangutar to subrounded R
cobbles and organic matter {(possibie fitf) el
= 3
L [~
3 _E_i
" —__”‘%_‘-« 1.00-2.00 | 100 {62 blows
| 2.0 ;;__ _:\
A il o
! aSanabla
] : : , ST 2,50
5 Firm to stiff, grey sandy very gravelly SILT with some "9, %
L cobbels content -y
r xo' X
d B 3.00 2.00-3.00 | 90 199 blows
| 39 | Final Depth 2.00m ’
- 4.0
540

General Remarks
WS done for set of Shear Vane tests - for all details see SV02 iog

Installations




REPORT NUMBER

WINDOW SAMPLE RECORD 24665
CONTRACT  Monaghan Active Travel - Road & Bridge project PROBE NO. WS03(SV03)
SHEET Sheet 1 of 1
CO-ORDINATES DATE DRILLED  04/05/2023
GROUND LEVEL (mOD) DATE LOGGED  04/05/2023
CLIENT Monaghan Co.Co. SAMPLED BY C.Kavanagh
ENGINEER DBFL. LOGGED BY t.Reder
8
[1}] — 23]
= 1]
I € | s
@ © = x i
= Gectechnical Description . £ o 'g € 7 I
£ G in = & a 2 g
= E g = /.
= £ [ ] £= ] g ) oW
& ¢l & |5 | Bs | 8| & | § |58
a ofE | O Z Pt id o 3 | E¥
L 00| TOPSOIL 0.10
- MADE GROUND {comprised of brown/grey mottled
1 sandy gravelly clay, cobbles, angular stones, roots,
[ organic matter)
[ 0.00-1.00 § 100 |84 blows
10
- - 1.30
L Firm, grey/dark grey, slightly sandy gravelly
L SILT/CLAY with some subangular to subrounded
cobbles and organic matter (possible fill)
] T 1.00-2.00 | 100 | 126 blows
Fao - - - e % 2.00
L Firm to stiff, grey sandy very gravelly SILT with some  |*0,, ©
L cobbels content * 0
F % %
L ox .
L x X
xo
- x - X
o LA
x b3
- - X %" 2
i 7 3.00 2.00-3.00 | 100 [ 177 blows
L 39 | Final Depth 3.00m ’
[ 40
5.0

Genetal Remarks

WS done for set of Shear Vane tests - for all details see SV03 log

IGSL WS LOG 24665 - BRIDGE & ROAD SITE.GPJ IGSL.GDT 20/7/23

installations




IGSL 0P LOG 100MM INCREMENTS 24685 - BRIDGE & ROAD SITE.GPJ 1GSL.GDT 24{7/23

iy A

FRGETN

DYNAMIC PROBE RECORD

REPORT NUMBER

24665

CONTRACT  Monaghan Active Travel - Road & Bridge project

CO-ORDINATES 667,615.64 E
83367491 N

GROUND LEVEL (mOD}

HAMMER MASS (kg) 50

CLIENT Monaghan Co.Co.
ENGINEER DBFL

INCREMENT StZE {mim) 100
FALL HEIGHT {mm} 500

PROBE NO.

SHEET

Svo1 (DP01)
Sheet 1 of 1

DATE DRILLED 04/05/2023
DATE LOGGED 04/05/2023

PROBE TYPE

DPH

Depth {m)

Geotechnical Description

Legend
Depth (m)

Elevation (mOD)

Water

Graphic Probe
Record

Probe Readings
(Blows/Increment)

2 5 10 15 20 25

bl
=

1.0

T T T T T Ty

T T T T

2.0

3.0

LI B B B B B S LA i a

End of Probe at 3.90 m

i
o

LI B B S S e e

§ 2

7~

N

A ..
RS

NRlRagovwwvwwanmnbsmbswsbwwwalgrapteronbroadiooco

GROUNDWATER OBSERVATIONS

REMARKS




IGEL DP LOG 100MM INCREMENTS 24665 - BRIDGE & ROAD SITE.GPJ IGSL.GDT 24/7/23

SR
: w

LEESY

DYNAMIC PROBE RECORD

REPORT NUMBER

24665

CONTRACT  Monaghan Active Travel - Road & Bridge project

CO-ORDINATES 667,635.84 E
833,687.59 N
GROUND LEVEL {mOD}

HAMMER MASS (kg)

CLIENT Macnaghan Co.Co.
ENGINEER DBFL

INCREMENT SIZE {mm)
FALL HEIGHT (mmy)

50
100
500

PROBE NO.
SHEET

SV02 (DP02)
Sheet 1 of 1

BATE DRILLED
DATE LOGGED

04/05/2023
04/05/2023

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m}

Elevation (mOD)

Water
pth (m)

Probe Readings

(Blows/Increment)

Graphic Probe
Record
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End of Probe at 3.00 m
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IGSL DP LOG 100MM INCREMENTS 24665 - SRIDGE & RCAD SITE GPJ IGSL.GODT 24/7/23

DYNAMIC PROBE RECORD

REPORT NUMBER

— 24665
CONTRACT  Monaghan Active Travel - Road & Bridge project PROBE NO. SV03 (DFO3)
SHEET Sheet 1 of 1
CO-ORDINATES S%'?SE;?S ﬁ DATE DRILLED  04/05/2023
GROUND LEVEL (mOD) ' HAMMER MASS (kg) 50 DATE LOGGED  04/05/2023
CLIENT Monaghan Co.Co. INCREMENT SIZE (mm) 100
ENGINEER  DBFL FALL HEIGHT (mm) 500 PROBE TYPE bPH
~ wE
h= :
£ Geotechnical Description - £ g E E;‘.—f Gmﬁ’gﬁﬁé"“
- [ Ir = - K= [1h] 8
£ 81 5| 2| 8|5 |82
3 4 ] i = o a8l 10 15 20 25
i 0.0 0.00 Q
L 010 2 §
L 020 [ ©
I 030 | ©
i 040 | 2 N -
i 050 | & RN
I 060 [ 3
] 0.70 | 2
r 080 | 7 3
N 090 | 3
| 1.0 100 | * SR
i 140 | 3
L 120 | 2
i 130 | 1
I 1.40 3R o)
i 150 | 1
i 160 | ©
170 | 1
180 | 2
190 | ©
20 2.00 | 14 RSNENNRY
i 210 | 12 RN
] 220 | 12 AR
- 230 | 18 N
] 240 | 22 RNBSNhsa
i 250 | 19 ENRSENR
I 260 | 17 RSSaRahs
[ 270 | 21 AENNRSR
I 2.80 | 24 RRNRRNRRaR
[ 2.90 25 BN RS
| 3.0 | End of Probe at 3.00 m
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Appendix VIIIa Geotechnical Laboratory Data
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1GSL Lid
Materiats Laboratory

Test Report

Unit J5,M7 Business Park

Naas

Determination of Moisture Condition Value at Natural Moisture

ACCRENTED

wmm

Content

Co. Kildare
045 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

T SCOPE pEn NI 13T

Report No.

Contract No.
Contract Name:
Customer:

BH/TP*

Sample No.*

Depth* (m)

Sampie Type:

Lab Sample No.
Source* {if applicabie)
Materiat Type”* {if applicable):
Sample Received:
Date Tested:

Sample Cert:
Moisture Content {%:):

% Particles > 20mm
(By dry mass):

MCV:
interpretation of Plot:

Description of Soil:

F146540
24665/2

Monaghan Town Active Travel Development - Roads & Bridges

CORA
TPO4R
AA205165
1.70

B
AZ231772
N/A

B

13/06/23
15/06/23
Not Provided
16

17

54
Steepest Straight Line

Brown sandy gravelly CLAY

Opinions and interpretations are outside the scope of acaraditation.

* denotes Customer supptied information,

Results relale only to the spacimen tested, in &s received condition unless othervise noted.

This report shall not b reproduced except in full without written approval frem the Laboratory,

Persons authorised to approve reports
J Baretl (Quality Manager)
H Byme {l_aboratory Manager)

|IGSL Lid Materials Laboratory

Approved by Date |Page

18/07/23 1of1

A e
L% wae
R R S P R

File: MCV.TPO4R@1.70m

MCV Rev 2 04/21




IGSL Ltd

QOpinions and Intarpretations are outside the scopé of accreditation.
* denotes Customer supplied information.

This report shall not be reproduced except in full withcut written approval from the Laberatory.

Materials Laboratory TeSt Report W 150 1305
Unit J5.M7 Business Park | Determination of Moisture Condition Value at Natural Moisture I%\&AB
Naas Content
g‘; :z‘;:z Tested in accordance with BS1377:Part 4:1990, clause 5.4 r—
Report No. R205171
Confract No. 24665/2
Contract Name: Monaghan Town Active Travel Development - Roads & Bridges
Customer: CORA
BH/TP* TPOGR
Sample No.* AAZ05171
Depth* (m) 0.70
Sample Type: B
Lab Sample No. A23/11776
Source* {if applicable) N/A
Material Type* {if applicable}: B
Sample Received: 13/06/23
Date Tested: 17/06/23
Sampie Cert: Not Provided
Moisture Content (%): 20
% Particles > 20mm 45
(By dry mass):
MCV: 486
Interpretation of Plot: Steepest Straight Line
Description of Soeil: Brown sandy gravelly SILT
Rasults retate anly 1o the specimen tested, in as receivod condition unless otherwise noted. Persons autherised to approve reparts

J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

IGSL Ltd Materials Laboratory

Approved by Date |Page

18/07/23 10of1

File: MCV.TPOBR@0.70m MCV Rev 2 04/21




IGSL Lid

Materials Laboratory T@St RepO!'t W 150 12025
Unit J5,M7 Business Park | Datermination of Moisture Condition Value at Natural Moisture I%EAB
Naas Content
oo aare Tested in accordance with BS1377:Part 4:1990, clause 5.4 T——
Report No. R146542
Contract No. 24665/2
Contract Name: Monaghan Town Active Travei Development - Roads & Bridges
Customer: CORA
BH/TP* TPO8R
Sample No.” AA205180
Depth* (m) 0.70
Sample Type: B
L.ab Sample No. A231778
Source* {if applicabie) N/A
Material Type* (if applicable): B
Sample Received: 13/06/23
Date Tested: 15/06/23
Sampie Cert: Not Provided
Moisture Content (%): 23
% Particles » 20mm 10
(By dry mass):
MCV: 5.7
Interpretation of Plot: Steepest Straight Line
Description of Soil: Brown sandy gravelly CLAY
Results relate only to the specimen tested, in &s recelved condition unlsss otharwise noted. Persons authorised to approve reports
Opinions and intepratations are outside the scope of accreditation. J Barrett (Quality Manager)
* denotes Customer supplied information, H Byme {Laboratory Managar)
This report shall not be reproduced excapt in full without written approval fram the Laboratory,

Approved by Date |Page

IGSL Ltd Materials Laboratory .

R 18/07/23 1of1

File: MCV. TPOSR@0.70m ¥ MCV Rev 2 04/21



IGSL L

Materials Laboratory TeSt Report N‘T 150 17025
Unit J5,M7 Business Park | Determination of Moisture Condition Value at Natural Moisture 1%\1/\8
Naas Content
Co-Kidare Tested in accordance with BS1377:Part 4:1990, clause 5.4 —
Report No. R146543
Contract No. 24665/2
Contract Name: Monaghan Town Active Travel Development - Roads & Bridges
Customer: CORA
BH/TP* TPO9R
Sample No.* AA205182
Depth* (m) 0.60
Sample Type: B
Lab Sample No, A23/1779
Source™ (if applicable) N/A
Materiat Type* (if appiicable): B
Sampie Received: 13/06/23
Date Tested: 16/06/23
Sample Cert: Not provided
Maisture Content (%): 17
% Particles > 20mm 23
{By dry mass):
MCV: 6.8
Interpretation of Plot: Steepest Straight Line
Description of Soil: Grey brown sandy gravelly CLAY
Resuits relate onty io the specimen tested, in as raceived condition unless otherwise noled. Persons authorised to approve reporis
Cpintons and interpratations are oulside the scops of acoraditation, J Barrstt (Quality Manager)
* genotes Customer supplied information. H Bymns {Laboratory Manager)
This report shall not be reproduced excepl in fuli without weitten approval from the Laboraiory. :
Approved by Date [Page

IGSL Ltd Materials Laboratory A

e 18/07/23|  10f 1

File: MCV.TPO9R@0.60m MCV Rev 2 04/21




IGSL b TEST REPORT
Materials Laboratory Determination of California Bearing ‘W 10 1725
Unit J5,M7 Business Park Ratio (CB H) I N,ﬁ,,,BD
Naag Co.Kildare — m,lma
045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 S
Report No. Ri46544 Contract Monaghan Town Active Travel Development Site - Road & Bridges
Contract No. 24665/2 Cust r
C ustome CORA
Date received  13/06/23 Date Tested  15/06/23
BH/TP No.* TP 04R Sample No.* AA205165 Type: B
Depth* (m) 1.70 Lab sample No. A231772
0.4
——
/ "a
0.3 Wi
- Sau
L o/‘"
o~ /"‘
S 42 Pt
g / ~ d"
;E ] Pl d
/ L
—---"' -~
01 ZZ ia
4
_4
s
(4
o
6 05 1 15 2 25 3 35 4 45 5 55 6 B5 7 75
Penetration {mm}
Key: Top e Base
Description:  Brown sandy gravelly CLAY
Initial Condition: Unsoaked
Moisture Content (%!: 16 Bulk Density (Mg/m®): 2.14
Surcharge (kg): 4 Dry Density (Mg/m®): 1.85
% Material >20mm: 15
Method of compaction:  Static Compaction Method 2
Test Result Top Base
CBR % 1.3 1.2
Moisture
Content % 16 16

* denotes Cuslomer supplied information

Resulis ralate only to the specimen tesled. in as received condition unless otherwise noted

Opinions and interpretations are outside the scope of accreditation.

This repon shall not be reproduced except in full without wrilten approval from the Laboratory,

Persons authorized 1o approve
J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

reports

IGSL Ltd Materials Laboratory

Approved by

Date

Page No.

A e
Ak W

Y A

18/07/23

1of 1

CBR.TPO4R®@1.70m

Trmp: CBR Report.Mi. Rev 3 04/21




IGSL Lte TEST REPORT
Materials L_aboratory
Unit 45,M7 Business Park

[Naas Co.Kildare

Ratio (CBR)

Determination of California Bearing

ACTLQNED

DEVALE 14 300G npg K.1 35"

Method of compaction:  Static Compaction Method 2

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7
Reponrt No. R146545 Contract Managhan Town Active Travei Development Site - Road & Bridges
Co tNo. 24 Cust
ntract No 6685 /2 ustomer CORA
Date received  13/06/23 Date Tested  16/06/23
BH/TP No.* TPO6R Sample No.* AA205171 Type: B
Depth* (m}  0.70 Lab sampie No. A23/1776
0.4
0.3
v~ 'd"
= Lo oo = '_—f‘
< 02 e
0 R A |-
2 e —"r’/
""‘ - --."_/
0 -t - !" 4/
. ar"" ™ ull
I’I/
i‘/
0 1
6 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top s Base
Description:  Brown sandy gravelly SILT
Initial Condition: Unsoaked
Moisture Content (%): 20 Bulk Density (Mg/m’): 2.04
Surcharge (kg): 4 Dry Density (Mg/m®): 1.70
% Material >20mm: 37

Test Result Top Base
CBR % 0.8 1.0
Moisture
Content % 20 20

Results relate only to the specimen lested, in as received condiion untess olherwise noled
Opinions and interpretations are cuiside the scope of aceraditalion,

* denotes Customer supsiied information

This report shall not be reproduced except in 1uft without written approval from the Laboratory.

Persons authorized to approve reports
J Barrelt (Quality Manager)
H Byrne (Laboratery Manager)

Date Page No,

Approved by
IGSL Ltd Materials Laboratory A

18/07/23 | 1of 1

CBR.TPOSR®0.70m

Tmp: CBR RAeport. ML Rev 3 04/21




IGSL L

Materials Laboratory

Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT

Determination of California Bearing

Ratio (CBR)

AECHTLITHD

SETAILED 1K St0pg Reg h. 133"

Penetration (mm)

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7
Report No. R146546 Contract Monaghan Town Active Travel Development Site - Road & Bridges
Caontract No. 24665 /2 Custo
mer CORA

Date received  13/06/23 Date Tested  15/06/23

BH/TP No. TPO8R Sample No.*  AA205180 Type: B

Depth* {m)  0.70 Lab sample No. AZ23/1778

0.4

=l
s
¥
-1
0.3 Pt Bt
| L~ ~ L7
T4
e
g Pl
< 02 L
5 P
I.Io.. /l’
/ "J
rd
0.1 L]
'd'
'd
AI
N
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75

Key: Top e Base
Description:  Brown sandy gravelly CLAY
Initial Condition: Unsoaked
Moisture Content (%): 23 Bulk Density (Mg/m’): 1.98
Surcharge (kg): 4 Dry Density (Mg/m®): 1.61
% Material >20mm: 8.4
Method of compaction:  Static Compaction Method 2
Test Result Top Base

CBR % 1.5 1.4

Moisture

Content % 23 23

* denotes Customer supplied information

Resulis relate only to the specimen tesled, in as received condition unless othenwise noted

Opinions and interpretations are outside the scope of accreditation,

This report shall not be repraduced excepd in full without written approvat from the Laboratory.

Persons authorized to approve repors
J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

Approved by

Date Page No.

IGSL Lid Materials Laboratory

18/07/23} 1of1
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IGSL. Lid TEST REPORT

Materials Laboratory
Unit J5,M7 Business Park
Naas Co.Kildare

Ratio (CBR)

Determination of California Bearing

AEREHED

OETNLED 1 S00PE REG 40,1391

045 839324 Tested in accordance with BS1377:Part 4:1990, clause 7
F{eport No. R146547 Contract Monaghan Town Active Travel Development Site - Road & Bridges
Contract No. 24665/2 Customer
CORA
Date received  13/06/23 Date Tested  16/06/23
BH/TP No.* TRO9R Sample No.® AA205182 Type: B
Depth™ {m) 0.60 Lab sample No. A23/1779
0.6
0.
5 " W
"f:/'_--
0.4 '/g_)-'
= =
< 03 ,‘-",—/‘ -
§ // l"'
u? ” -
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0.2 ,/ -]
/ l"
P "I’
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0 05 1 15
Penetration (mm)

2 25 3 35 4 45 5 b5 6

65 7 75

Key: Top e Base

Description:  Grey/brown sandy gravelly CLAY

initial Condition: Unsoaked

Moisture Content (%): 17 Bulk Density (Mg/m®): 2.07
Surcharge {kg): 4 Dry Density {(Mg/m®): 1.77
% Material >20mm: 19

Method of compaction:  Static Compagtion Method 2

Test Result Top Base
CBR % 2.0 1.8
Moisture

Content % 17 17

Resuits relate only o the specimen tested, in as received condition unless otherwise noled
Opinions and interpretations are outside the scope of accreditation.
* denotes Cuslomer supplied informatlon

This report shall not e raproduced except in 1ull without wrilten approval from the Laboratory,

Parsons authorized to approve reports
J Barrett {Quality Manager)
H Byrne {Laboratory Manager)

Approved by

Date Page No.

IGSL Ltd Materials Laboratory

VAN

18/07/23 tofid

CBR.TPOSR@0.60m

Trap: CBR Report.ML Rev 3 04/21




IGSL. Lid
Materials Laboratory Test Report N‘T 150 17025
M7 Business Park . . . . '
Naga A Dry Density/Moisture Content Relationship | IR ANFa¥::
Co. Kilare Tested in accordance with BS1377:Part 4:1890 M
Report No. R146548 Contract No. 24665/2
Contract Name: Monaghan Town Active Travel Development - Road & Bridges
Location™: TPO4R
Sample No”. AAZ05165 Depth* (m) 17 Material Type B
Lab sample no. A23/1774 Customer: CORA
Pate Received: 13/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 15/06/2023 BS1377:Part 4:1990 33
Dry Density (Mg/m®) 1.86 2.01 1.98 1.94 1.88 1.96
Moisture Content (%) 16 8.1 10 12 4.3 59
1 0'?/0 5°/o DQ/O
2.02 \#\ \\ \
200 /1 N - ‘\_‘\ \
\ N\ \
1.98 L
/f \ ‘\‘\ \
. 1.96 o N LWAN \
Lot ] LY
: / NERAEAN
2 \ b
= 194 7 - 'y X
z \ \ \
2 192 \ N —
=] / '\ \\ \
E 1.0 7 X AN
N kY \ \
1.88 . . D\
A \. \
1.86 AY ‘\ ®
1.84 2
4 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 20
Moisture Content (%)
Maximum Dry Density (Ma/m®): 2.01 Optimum Moisture Content (%): 8.1
Description: Brown sandy gravelly GLAY
Sample Preparation: Material passing 20mm Single / Separate samples used
Particle Density (Mg/m®): 2.65 Particle Density: Assumed
% retained on 20/37.5mm sieve: 15
Results relate only to the specimen fested, in as received condition unless otherwise noted. Persons authorised to approve reports
Opinions and interpretations are outside the scope of accreditation. J Barrett (Quality Manager)
* denotes Customer suppfied information H Byrne (Laboratory Manager)

This report shail not be reproduced except Int full withaut the written approval of the Laboralory.

Approved by Date 1Page

IGSL Materials Laboratory R 18/07/23 i of 1
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IGSL Lid
Materials Laboratory

Test Report

M7 Business Park

Dry Density/Moisture Content Relationship

Contract Name:

Monaghan Town Active Travel Development -

Naas ACCREDALD

. TESTING
Co. Kiidare Tested in accordance with BS1377:Part 4:1990 SEALED 16 5o g o139
Report No. R146549 Confract No, 24665/2

Road & Bridges

Description: Brown sandy gravelly SIET

Sample Preparation: Material passing 20mm
2.65

37

Particle Density (Mg/m®):

% retained on 20/37.5mm sieve:

Particle Density:

Location*: TPOGR
Sample No*. AA205171 Depth* (m}) 07 Material Type B
l.ab sample no. A23/1776 Customer: CORA
Date Received: 13/06/2023 Test Method: 2.5 Kg Rammer
Date Tested: 16/06/2023 BS1377:Part 4:1990 3.3
Dry Density (Mg/m”®) 1.70 1.78 1.85 1.89 1.83
Moisture Content (%) 20 6.9 14 11 7.9 0
10% % 0%
1.2 ™ 5\/:
\ \ \
1.90 y
1.88 ,)\ \
. 86 // \ \\'
N X
5 184 A \\ N
5 1.6 ] 3
ﬁ 1-80 / '\‘ . A
g 178 \ \\ N
2 /. K TN \
a8 1.76 7 x *
1.74 S R
\ \
1.72 x
1.70 ‘~\ N\ b \\
1.68 A - A\
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Moisture Content (%)
Maximum Dry Density (Mg/ma): 1.89 Optimum Moisture Content (%) 11

Single / Separate samples used

Assumed

Restilts relate only to the specimen tested, in as received condition unless otherwise noted.
Opintons and Interpretations are outside the scope of accreditation.

* denotes Customer supplied information

This report shall not be repraduced except in fult without the writian approval of the Laboratory,

Persons authorised to approve reports
J Barrett (Quality Manager}
H Byrne (Laboratory Manager)

Approved by

Date |Page

IGSL Materials Laboratory

\:\“ N R

18/07/23 1o0f1

OMC.TPOBR@0.70m

DD.MC.2.5 Rev 1 04/21




IGSL Lid
Materials Laboratory Test Report

M7 . : : - [ ii 150 17025
Naazusmess Fark Dry Density/Moisture Content Relationship I%\' AB

ACCHELSTED

N TESTING
Co. Kildare Tested in accordance with BS1377:Part 4:1990 SEIND S

Report No. R146560 Contract No. 24665/2

Contract Name: Monaghan Town Active Travel Development - Road & Bridges
Location™: TPOBR

Sample No*. AA205180 Depth® (m) 0.7 Material Type B
t.ab sampte no. A23/1778 Customer: CORA

Date Received: 13/06/2023 Test Mathod: 2.5 Kg Rammer
Date Tested: 15/06/2023 BS1377:Part4:1990 3.3

Dry Density (Mg/m®) 1.62 1.72 1.78 1.89 1.83
Moisture Content (%) 23 18 5.1 11 7.9 0

10% % 0%
1.94 °

1.92 N
1.90 “ AN
1.88 - = AN
1.86 R,
1‘84 \. (% Y
1.82 4L 9 N, N A\
1.80 / > N \ \
. / \ N \ b
1.78 » /] . Y \
* / \ Y ™~ \
1.76 < RN
1.74 4 N
1.72 A e
1.70 = + AN
1.68 h 3 RN
1,66 = ‘~ N -
1.64 e
1.62 N AL t N
1.60 A S- A
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28

Moisture Content (%)

Dry Density (Mg/m3)

Maximum Dry Density (Mgfma): 1.80 Optimum Moisture Content (%): 11
Description: Brown sandy gravelly CLAY
Sample Preparation: Material passing 20mm Single / Separate samples used
Particle Density (Mg/m:’): 2.65 Particle Density: Assumed
% retained on 20/37.5mm sieve: 37
Resuits retate only to the specimen tested, in as received condition uniess otherwise noted. Persons autherised to approve reports
Opinions and interpretations are outside the scope of accreditation. J Barrett (Quality Manager}
* denotes Customer supplied information H Byrne (Laboratory Manager)

This report shall not be reproduced except in full without the written approvat of the Laboratory.

Approved by Date |Page

IGSL Materials Laboratory I 18/07/23 1 of 1

OMC.TPOSR@0.70m DD.MC.2.5 Rev 1 04/21




IGSL Lid
Materials Laboratory Test ReDO” N‘T 50 17025
M7 Business Park . . . . .
Nags Dry Density/Moisture Content Relationship 1%\1 AB
Co. Kildare Tested in accordance with BS1377:Part 4:1990 W
Report No. R146551 Contract No. 24665/2
Contract Name: Monaghan Town Active Travel Development - Road & Bridges
Location™: TPO9R
Sample No*. AA205182 Depth* {m) 0.6 Material Type B
Lab sample no. A23M1779 Customer: CORA
Date Received: 13/06/2023 Test Method: 2.5 Kg Rammer
Date Tesied: 16/06/2023 BS1377:Part 4;1990 3.3
Dry Density (Mg/ma) 1.77 1.82 1.84 1.81 1.75
Moisture Content (%) 17 14 11 7.3 4.7 0
10% S Yo
1.86 v 5: 0%
\ Y
\ ki
1.84 =
/ {\\ ‘\‘ \
1.82 / \ ™ \
. \ N \“
g ~ \
g 1.80 A 3 s \
Z \ y
[ \ AN \
3 1.78 g )
; . TN
[} \ \
1.76 y T AU BN
J \ \‘\
1.74 - =
\ '\
1.72 A
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Moisture Content (%)
Maximum Dry Density (Mg/m®): 1.84 Optimum Moisture Content (%}): i1
Description: Grey/brown sandy gravelly CLAY
Sample Preparation: Material passing 20mm Single / Separate samples used
Particle Density {Mg/m°): 2.65 Particle Density: Assumed
% retained on 20/37.5mm sieve: 19
Results relate only to the specimen tested, in as received condition uniess otherwise noted. Persons authorised to approve reports
Opinions and interpretations are outside the scope of accreditation. J Barrett {Quality Manager)
* denctes Custemer supplied information H Byene (Laboratory Manager)

This report shali not be reproducad excep! in full without the written appraval of the Laboratory.

. Approved by Date {Page
IGSL Materials Laboratory e 8/07/23 o1
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Appendix VIIIb Chemical / Environmental Laboratory Data
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&% eurofins

1
]
| Chemisst

3 E Eurofins Chemtest Ltd
3 3 Depot Road
UKAS = Newmarket
TESTING CBS OAL
2183 Tek 01638 606070
Fi n al Rep ort Emall: info@chemtest.com
Report No.: 23-19442-1
Initial Date of issue: 19-Jun-2023
Re-lssue Detaiis:
Client 1GSL
Client Address: M7 Business Park
Naas
County Kildare
Ireland

Contact(s):

Project

Quotation No.:

Order No.:

No, of Samples:
Turnaround (Wkdays):
Date Approved:
Approved By:

Details:

Darren Keogh

24665 / 2 Monaghan Town Active
Travel Development Site

Q20-19951 Date Received:

Date instructed:

13

7 Results Due:
19-Jun-2023

Stuart Henderson, Technical
Manager

08-Jun-2023

08-Jun-2023

16-Jun-2023

Page 1 of 21



1z o Z afed

3jeyoEa - synsoy

0Lo°0 > 0100 > 0100 > 0100 > oLe'o > 010°0 > cLO0 > ybr 1 Lok [oost N SUBpUBON[Hozueg
L0 > ITE e ByBw i 1oL |95kt n {panossi(]) uolog
S'E gL gt Bybuit 1:01 |ozzi N WHNEOWILIY
¥20 €10 Zi'0 yeut | 101 {ozzt n LINFLIOELILSY
' : § Lol fotot n Hd
I Sy TPDADDY URHuLLSIacH
090 050 040 [ 007 090 00t 059 _ [{w) yidag doy
0S OS 108 108 10S 08 HOS i0s  FedA) sidweg
60 L HS0dL Uy0dL HE0dL uZOdL ¥lodt zoHg 10HE  |-uoneoo adwes
2B1502vY | [91502vY | ¥91502vY | Z01502vY | DOLG0ZVY | S5LS0ZVY | 12626ivY | £066LYY |ral aidwes juays
BYEESOL | GPESS9L | FEESDL | Zreesor | Lveesos | eeeecol | sceesel | oeeegor |l aidweg isapusyn LGE6L-020 - ON UOHEIOND
praLee | avbel A ae ¥vBLE2 | orreler | 2rye ZHYBLED %[ /oN qor 15ayay 1591 3uaNg
" 23

JESWAOISAS] JeABI] SANOY UMO] UEUDEUOR 2 J Gooye oalold



12 o ¢ abeqd

o'l >y 0L >[vl o'l > [yl oL > [vl 0L >yl &4 > [l oL |bwBwl]ogez N 129-91 D< Hell neydiy
T 0L > iyl ol >yl 0} > vl 0} > vl 0% > vl 0} |oybuwi}ogoe N 910-210< Hd 1 aneydipy
01 > [yl o'} > [v o'l >yl zl Iyl gy v e 0L |Dwbw ] 0gog N Z1D-0L0< Hd 1 oneydity
0L >yl o'l > vl o'l > [vi 0’} > vl S 0'F > vl 01 |owow] 08%e N 01L080< Hd4 dueydily
04> vl o' > [vi 9y (vl £y iyl o't > byl oL > vl 0L | OyBui] pgoz N 90-90< Hdl Meydily
o' > [yl 01>yl 01> vl o't > iyl o'l >yl 0L > [vl 0L §6ybuiiogse N 90-60< Hd L dueudiy
e 0L > ot ] [TES [E 01 | bybw0loz N {uolie|nojed Hd.l) IO [Bseun
£ vl 0z vl L6 [v} 0r'a % | 529z n JENEN SUEbI0)
0570 > 0570 > 050 > 050 > 050 > 050> 050 [Bybw]oskz N (1uB|eABXBH) WNIUOIYD
1z ZL tzZ gl 8L ¥4 G | BABW | UBFe N {jus|eap 1} WnfwoyD
95 i 5 ¥9 0S5 ot 050 |Oybui]gepz n JiltZ
20> 520 > 820> 520 > 8270 > 520 > 520 |bwbw]soye i WwnBeg
X3 0z 5 62 9g Gl 050 | bBybw] sorz n pEay
8E 61 LE ¥Z e e 050 | Bwbwjgerz n O
00 80°0 SZ°0 600 800 500 > 500 { Bybw | sarz n Anduapy
£Z 0L 2z £L iz 9 05’0 | byburjgsrz n 15ddod
0g> 0g> 0z > 0z > 0Z> 0z > 0z |Bwbwijssyz N Auouiguy
S0> 50> G0 > 50 > e e EEERA n WINUSPGA|OK
\Z ZL ¥4 Gl 6l 1z 50 |ByBuifgcpe n WG
010> 010> 0L'0 > e INE 010> 01’0 | Dy/bw ] gGhz n WnIIpRD
St 8¢ 09 19 v 09 0 Bybui]gopy n winieg
or gE 1S X3 9 o'y S N SiUBSIY
£40°0 [v] 6900 vl ze0°0 vl zL00 vl #90°0 vl 150°0 vl #3900 byl z1'0 vl 000 b % foske n {aigniog poy) sryding
L0 > 100> L0'0 | b |ozez N {3/qNJOS 1B} LWINLOWIKIY|
gl [v] 26 vl 86 vl 96 v} g6 [vi vl 1yl 05’0 | bypw}gzez N {aigeieseqr] Alsed) epiyding
050> vl 050 > vl 05°0 > [l 051 byl 59 [vl 060 > [v] 0g'0 |byBw ] oote n ([F10L) aplueAs
Z80°0 0300 > oon | w6 |ozee N {RIQrI0g JBIBAN) STRBJIN
910°0 [vl 0LO'0 > vl oLoo § yBb lozez Iy {2IQn|0S JBIBA) BPLOIYD
L'E fv) 62 vl ogl vl oG [vi /6 vl 9'¢ [yl 0'F {bwbwiopsiz n {|BjuaWwal=) inuding
zZ 0 [vl £1'0 byl olo0 | % fsite n Jnyding relo L
0100 > [vi 0L0'0 > [l gloo | 15 fozlz n ¥OS Se (9GNS J2IBAL |°Z) @euding
0100 > Iy} 0L0°0 > vl oo | 6 {ozie N (9190108 Joiep) Whisaubejy
0F'0 > bvl &1 [v] &' [vl 8z vl OF 0 > iv} oF'0 = [v} OF'C jENbwiozie n (ajgniog Jajeps joH) olog
'8 vl Zg vl 0y 0L02 N {1:52) Hd
[ L Ll g1 8l il 18 gt Zl 0200 | % [o£02 N aInsion
pajaelsd 23103918 Q0SS 2]0ala: 9]1733)9 3103}
s03s8qsy ON mommmpmq.wz moﬂmgma,wz mommwam<w2 mowm%..mmu(wz mommwnmu<n._uz YiN eble n HGHEJLAUSP] SOISOqRY
- - - - - - YN n adAL WOV

Iog - synsay

WYHUNG WYHYNG WYHHNA WYHANG WYHHNG WYHENG  :ge7 S015aqsy
049 087 ov'L 002 052 090 00} 00't 060  j{w)pdegdof
10S oS I0S 3108 110S THOS oS 108 HOS  jedAl sidweg
dy0dl HEGL HEOdL HZ0dL Hi0dL H10dL 20H8 LOHE 10HE  jruogeoo sdwes
¥91502vy | €9150zvv | 291502vY | 09150ZvV | JSIG0ZVY | SSIS0ZVY | JZ6Z6LYY | 806/6LVY | J0BBIVY | Q) Sidwies meiD
breecoL | epeessl | zpeesol IVEESOL BEEEGOE 9EEESD) 15683-020 "GN uonejonn
Zprele Zhre EPEEEE €2 REGL Zere SDI HusyD
TN

TUGWIdO[oAR(] [OAEI) SARDY UMG] UELGEUGH 2/ C00ps 103loid



1 Jo ¢ sbed

[log - Synsay

0L00'0 > [v] 01000 > [vl 1 0100°0 > Iyl 01000 > [vl | 0L00°C > tv] 01000 > 1 ] 01000 | oW | 518 N 82 €0d
020> vl v2'0 vl 0z'0 > vl 58 [v] 26 v 0Z'0 > [} pz'0 |bwbu | oosz N SHvd £4 10 =101
o100 > vl oloo>[vl | oLo0>lvl 0100>[vl | 0LO0> v cLo0> (vl | oLop | Bybw | gosz N BUBLOINY
L0 > vl 0Lo0>[vl 1 0100 >Iv] gy [yl 050 [v] oL00>Ivi | oloo |Bybw|oose N aua|Aiad[i'y'blozusg
0L0°0 > vl oL0>[vl | 0L0G>Iv] ) vl GLo0 > vl 0Lo0 > vl | 0100 [Bubuw | ooge N auaoEMuy(Y'e)ZUsgIg
01070 > [vl oLo0>1vl | 0L00=fvl 6'G iyl $5'0 vl oloo >l | oio0 | Bybw]ooge N auBIAL(p'o-¢'Z' | Youapuy
01070 > [vl ¢L00 > v 0100 > iY] 24 Iyl 160 [vl 0100 >[wl | oroo | bwbw | poge N ausiAdfelozuag
010°0 > [v] 0L00 > 1V 0100 > [v] Ly byl 170 vl 000> 1vl | o100 |owBw]goge N aualjuesony[yjozueg
0100 > ] oloo=ivl | oioo> vl ot vl 1L ivl oloo>1vl | oo’ |64/0w]ooge N aua(ueiony[qiozusg
0L0'0 > [v] oLoo>fvl | 0t > vl L1l 1670 [vl 0L00>Ivl | otoo §6wBw]oose N BUBSAIYD
0100 > [v] 0100>[vl | 0L60> vl 92 v} 960 [v} 0100 >fvl | 0100 [Dwbw]oogz N suaoeilue(ejozieg
oLo'0 > [yl 62'0 vl 0100 > vl ZL vl g't vl 0:00>Ivl | o100 [bwbw]oosz N allaihg
0L0°0 > [Vl 62°0 vl 0Lo'0 > [v] 1 1vl gt (vl oLo0 >[Iyl 1 o100 [6yBw|oose N auaLiLEon]
0L00 > vl 0i00>Ivl | 000> vl 64 vl 1£0 vl 0100 = vl | 0100 [Dwbw]oosz N BUIDEIYIUY!
010°0 > bvl 9370 [v} 010°0 > vl 96 vl 6¢°0 Iv] 0100 >[vl | o100 |Bwow]posz N audijueLayd
0100 > fvl 0L00>[vl | 0100>1vl 690 lv! L0 vl 0100>[vl | 0100 |ByBW | 008z N aUBJ0nE
0100 > Iyl 0L00>{vl | olo0=Ivi £1°0 vl $10 iyl 000>yl | 010’0 |BWoOw] 008z N auayjydeusoy
0L0'0 > Iyl oo =tvl | oloo=[vi £t [vl Z1'0 vl 0100 > vl | 0,00 | b%bW {008z N alaifydevacy
0100 > vl 0100 >1tvl | oloo=lvl 1270 1v] £1°0 iyl 0L00 > [¥] | OL00 | Bl | Doge N pusleyiyden
oL >yl 0L > vl 0 > vl o'l > vl o'l > Ivl oL > vl Q'L {Bwbn|oasz f I3 ang-ue L [Aue
o't > vl ol >vl 04 =i o'l > vl 0} > vl olL>y 0L | Bwbri | gosz n auajAx-o
] 'L > vl 0t > [yl o' > vl 0L > vl o'l >y 0L | BB | gasz n auaiix-d g W
o) > vl 0>l o't =yl 01 > vl o't > vl 01>yl oL | b foosz n aUBZUBGIANE
01 > vl o't > [yl Q'L > [vl e 0l > [yl oy > vl 01 | Bwbr ] aaiz n suanjol
04> [vl 0t > vl e 0L > [vi 0’1 > [vi oL > vl 0L | BB {oglg n auBZUSY
0L > byl gL vl 019 ivl 092 vl 9 [yl ol > v 0oL | BwBw]0goz N SUOGIED0IPAY \LNBJ0Ned (€01
06 > [v] ¢l v 045 byl 002 [v] Ly Il 05 > [vl 05 | BwBuw]ogez N SUGHEO0IPAH JNBWOIY [Bj0L
oL > [v 0L =1yl 0L > vl 01> vl 0L > iyl 0L > vl oL [bxBufagez N FPO-GE0< Hd.L DlIBwoly
o'l > vl /4 vl 05t (vl 084 Ivl 17 byl oL>lv oL | Bybu]ogsz N SED-120< HdL djewoly
0L > vl S 0zl [v 5z vl 01 > Iyl 0L > Iy o'l | bwbw{ogaz N 120-810< Hdl dlewosy
0} > vl 0L > Iyl 01> [v] 0't > ivl o'l >yl 0L > vl 01 | owbw]ogaz N 91021 0< Hdl dhEewoly
0L > Iyl 0L > byl 01>l 0L >yl o'l > v 0L > byl 04 | bwbwiogoe N Z1070L0< Hdl Jnewory
0L > [yl o'l > [y 04 > i [ 0’4 > vl o'l > [yl o't joybwijoRsz N 010-80< Hd L dRWONY
0L > [v] o' > vl 0% > vl 0l > vl 0} = [l ol > vl 0’1 | B#bw [ ogoz N 89-20< Hdl ey
o'} > vl 0L >yl gt > vl o1 > vl 0L > [yl 0’1 > [yl 0L | ououifogoz N £0-§0< Hd L opeoly
06 > vl 05> [V oF [vi 56 fvl 0'G > [vl 06 > [vi 06 | Bybuw|ogez N sU0gIED0JpAH Slleydiy (210
04>l QL = [ 0L > [v] 0L > [V 0} > [vl oL > vl 0L |owBw]ogez N PO-GED< Hd.L Meydiy
0k > [vl 0t > [vi i > v 0} > vl 0} > [l : N SED-LEZ0< HdL JHeudiy
. e L) : G
WYHING WyHuNA WYHHNa :q=7 5015845y
6.0 0E7Z Op'L 00z 05’2 0o’} 00’k 05°0 () yidag dog
HOS OS 108 108 1108 1108 N0S HOS .adA] aidweg

HF0dL HEOGL HEOdL HeodL ¥i0dL 20H8 LOHE LOHE ‘uoyjeoo adweg

¥OLS0ZYY | €94502YY | 29180Zvy | 091S0ZWY | ZGLS0ZVY 1Z6Z6LYY | BOBLBLYY | J0BISLVYY  [rql edives wueyD
¥PEESOL EPEEGAL ZPEESOL LYEESOL OPEESHL SEECSOL AEEESTE 9EEESOL  |!'ql aidwieg ysejuayp LSB61-0ZD - ON uORRonD
6L 2brB Lt YPe Zrro P 7 PP ¢ i 85| Juayd

TUAWId0[oAB(] [GABIL GAIIDY UMD UBLUBRUON ¢ 7 Caapy 10al6ig




12 jo g afied

010> 010> 010 > [IE 0L0> 0L > oL'0 | Bybw n SlousYd [BI0L
0L000 > iv] 01000 > vl | 010070 > [Vl 01000 > {vl | 01000 > [vl 01000 > Iv] JoL000 N {siousbuod /) SHAd [BloL
01000 > [vl 01000 > [vl | oto00> vl 0L00°0 > Iyl | 010070 > [v} 0i00'0 > [vl joloo0 N 081 894
0LoG'0 > [yl 0L000>1vl 1 0L00C > V] 01600 > [vl { 01000 > [v] 0Le0'0 > vl folo0D N 8¢1 80d
01000 > Iyl 0LO0D >Vl | 6L0O0'G > vl 0L00°0 > [¥] { DLOOO > iyl 0100°0 > Iyl | ota00 N £61 85d
0100°0 > [yl oLo00 = Ivl | 010070 > fvl 0L00°0> vl | 01000 > Iyl 01000 > [vl {01000 i gLl g90d
0100°0 > [yl 01000 > [v] | 01000 >[v] 0Loo 0 >ivl | 01060 > vl oio00 = vl JoLooo N LOL+08 85d
01000 > [v] 0Lo00 >yl | otooo > vl oL009 > vl | 03000 >yl | 0L00°0>[v] | 0l00°0 N

WYHRNG WYHYAG | WYHNNA TWVRENG | WYHNNG WYHENG  |:0e7 sojseqsy

040 082 oF'L 00 052 09°0 00'tL 00l 050 {uw) yidag dog
oS 10S Ti0s oS oS 1108 10S oS 0S| -e0AL ajdwes
HpdL HEOdL HEO0dL Hz0dL dl0dL H10dL Z0Hg toHg LOHg  jiuoneosot adwes
POIS0ZYY | £91G02YY | ZHG0EVY | 091G0Zvy | 2G1SOZVY | S51502vY | J2626lvY | BOB/BLVY | JOBIGLWY |-Gl SpWes WusiD

18661-02D "ON uoRejond
SO WBHD

VPEEGO) | EpEesel

ZrEeset

9EEEGOL
ZVre) EES

LPEEsgL 0¥£ESD 6EEESYL 8e€££59) 1££E591

PEELE,

TUTTIaNg

TUGtIdO[GAT{ [JAEIL BAIIDY UMO] UBLBEUOR] 7 7 6605 "o{olg

[0S - S3jnsay



12 jo 9 abey

110§ - S)nSs3y

0L > byl 0L > vl o't §bybwiogee N £20-910< Hd L oheydiy
0L > [yl o) > vl 0't |bwbwi]geozg N 910-210< Hd £ ohjeudyy
o'l >yl o' > [v] 0L | By | 0892 N Z10-010< Hd L olieydyy
0’1 > [yl 0’1 > [v] 0’1 | Bybuw | pgoe N 012-80< Hd L 2ueudily
o>l ol >l 0L | Bwbuw]ogee N 80-90< Hd L Slieydiy
o' >yl 01 > Iyl o't | By/bu | pgag N 90-60< Hdl oieydny
T e ol [ByBuosez N {uonenae) HdL) 1O felaulpy
o0 % | 5292 n Jayep ouebin
050 > 050 = 050 | Bbw ] o6be N {JuaEAexdH) WNRUOIYY
6l ¥l 04 1ByBwo6re N (JuseaL]) wnjwoiysy
98 09 050 [Dybw ] ceyz n auy
0> G2 0> G2'0 [bybw|gshz n WnUapB s
9g 9¢ 050 | bubw | gope n pea’|
LE 12 050 |Bwbw | gspz 1 [EYAN
280 600 G000 | bwbw] ooy 3 Anosspy
ZZ £l 05’0 | bwbw | gepe 0 fadde)
0Z> 0z > 0'c | Bwbw]gare N Auouipuy
g0 > 50> S0 Ibwbwiespe n wnUSpgAIaN
[ ¥l IS f WKLY
INE I g0 |bwbw|gsrz n WNWPED
09 75 0 | Bwbwlsgre n wnyeg
g6 £'E 6’0 | ibwissve n DYUBSIY
¥30°0 Iv] 5600 vl | 9c0'0ivl gsoolvl [owo | % Joerz n {(a1gn|og pioy) aleyding
e 100 > 100 e {oeee n (21gn(og 1sjep) WniuoWLY
7l [vl L4l 060 | Bwbw | szez N (sjqejelaql] Ase3) apuyding
050 > 1yl gLkl 050 | bwbw | ooz n {{z10)) SpiueA
2100 £10°0 0100 | Wb foez N (1ani0g i) s1enN
0100 > [vi | 0100 > ivl oloa | B Jozze i {alanos B1epn) apuolyD
£¢ vl ve vl o'l | Bwbw]ogiz 0 (igyusws(g) nyding
fe00lvl | eeoo vl 000 | % |suz n Jnyding (eto
0L00>vlloloo= vl 0L00 | ¥6 jozie a ¥0S Se (2jqnjog J8jep |:g) slpyding
00 G >1vl { 0L00 > v olo0 | ub foaLz N (3i1qnios 19qeAA) urnsaubepy
i¥0 vl 0F 0 > [vi 00 | ByBwozLe n (3qnjos i 10H) uolog
18 [yl 28 [vl oy 0i02 N (1:6Z) Hd
¥l Gl ¥l £i 0200 | % Josoe N SIMSION
pajale] pejsaleg
£0150G8Y ON sosagsy oy | YN 2612 n UaiEOyIUSP| SOISAqSY
- - WiN Z6LE n adAl WOV
e ok _ T
WYHENA WYHYNG  [iqet soiseqsy
090 060 05t 050 () ydag dot
7108 0S8 HOS HOS 'adA | adwes
HE0d.L Hi0dL HG0dL HS0dL  [.uoneno sidwes
ZBLS0CYY | B9iS0CYY | 891802VY | Z9LS0Zvvy | Qi eldwes usi)
BYEESIL | JIPEEGIL | OVEESHl Sreesal | spdwes ysaywsyy LS6BL-DET) "ON LORIoND
e T e g el B £ {aoriselang 1891 D
T e




b2 Jo 2 sbed

[fOS - S}nsay

010070 > [v] 0100 0> vl {0lo00 |Dybuwciez N 22 90d
0Z0 > (V) 141yl D20 | jow | 00ge N SHVd LI O 8101
0L0°0 > [Vl 0100 > [vl | 0100 |Byibw]oose N 2UAUOIOY
0L0'D > [yl oelyl 0100 | bA/ow | D082 N suapuad]|'y'blozusg
0LO0 > [v] gg0 byl gLo'0 !8wbw | poge N suadeluy(| Bjzuaqg
01070 > vl 0y byl oLo0 §by/bwiposz N aualdd(p'a-£'z’ | Jouspul
0100 > V] g by} 0L0'0 | By/bur| gogz N auasidlejozusg
000> [yl L€ byl 0L0'0 | Bybw | oosz N suagjuesonyfylozuag
010G > IV} g2 vl 0L0'0 | OB | goge N ausljuionjiglozusy
0100 > Iyl 19 lvi 010'0 | By/bw ] ooge N auashiyy
0100 > [V 74yl 0100 | bwew | ooaz N ausselyjueie]ozuag
0Lo0 > IV 11 ivi 0100 |ow6w]oogz N ERE
0Le'0 > [v] vl vl 0L00 | BwbUl | 00Re N auayjueioni4
0L0°0 > [v] 0z vl OLO0 | Bwbw | ooge N susgRIUY
0L0'0 > [v] 5'¢ [vl GLO0 {Bwbw f gogg N auailjueuayd
0L0°0 > vl Zr0 vl 0L00 |b¥/bw}ooge N auason;y
L0 > [vi 0L0 vl G100 | By/bw | 0082 N susljydeusoy
0Loa > vl +5°0 iyl 0100 |Bu/btu| ooge N aualAupydeuady
0L00 > [v] €0 byl 0LO0 | DW/bw | 008z N auafayjyden
9t > vl 0t > [yl 0’1 | bwbriogse n Ry 1Ang-ue ) Anep
o't > [l gt > [yl 0’1 | Bwbnjogie n BUBAY-O
0L > [yl 0L > [v} TR N BUBAY-C B ur
0} > [vl 0L > [yl 0L | Bwbd | oosz N suszueqlAyg
0L > v} o) > [v o' | B¢Be [ 0oz n BUBNC L
TESC] 0L > Ivl oL | owibr ] 0as2 n suszUag
01 > Iyl 0LE fv] 0'gL | DyBw ] oBgz N SUOQIEICUPAH WNS[oNad (810,
0'g > vl 0LE bv] oG | bwoll | 089z N SUOGIED0IPAH O1jeWIOlY (E10]
Q'} > byl oL > Fyl Q'L {bwbwijoagz N FPO-GED< Hd L dljewosy
o'} > [vl 08z [v] o't {Bybwlpagz N SE0~L20< Hd L dljewsony
o'l > vl 9z [v] 0’1 | Bybwfosaz N 12001 D< Hdl Jhewaly
01 > [vi 0L > vl 0L | Dybuw]ogez N 91 D-2LD< Hdl Jilewory
Q'L > vl 01>l 0L | Bybui|nggz N 21001 D< Hdl OBWONY
0t > [yl oL > [yl 0L |by/buwiogez N 010-80< HdL ofeWoly
0L > vl 0L > [} 0L §ByBwfosgz N 80-10< Hd L dHewoly
0l > vl o'l > [vl] oL foybus| oggz N £0-5D< Hd L opewoly
05 >y} s>yl 0g | Bybu] ogoz N SUOGQUED0IPAH oneydity 1201
T 0L > vl oL |5wbw] ooz N FrO-5ED< Hd L oneydiy
0L >yl 0L >ivl 0’} | Bybwiogoz N SED~LED< HdL oleydiy
1o} U} 408 T piieUiuHsIac
WYHHAOO WYHHNG  ]:qe7 sojseqsy
000 060 08} 050 ‘() yydag doy
T0S HOS HOS 108 :add ) e|dweg
H60dL H0dL ¥50dL 504l  |uoneoo eidweg
Zai502vy | 601502vv | 891L50ZvY | Z9LS0ZvY |gf ejdwes welD
BYECGOL Qj #jduleg Jsejuayn L5664 -02D TON UoReend
2ot ; gor Jsepue S9SN JuslD

JUGWIdO[GAG{] I9AEI] OANOY UMG] LEUDEUON £ / 690pZ 1o8l6ig




1Z jo g afied

FiT

'GE SCISEqSY

pUeUHINGIa0

0L'0 > GL'0> 01°0 | Bybw i oz6e 0 sjoualid [Ej0L
040070 > [v] 0L00°0 > [v] { 0LO0'G | BY/OL | §lg2 N (s1ousbuod ) sg0d =101
0L00°0 > [v] 01000 > [v] | olooo [Bybuw fgiaz N 081 85d
0L00'0 > ) OLO0G > 1v] | 03000 | BWbw | 5182 N gelL g90d
01000 > v} 0L00°0 > ivl | 010070 J Bxybwi ] 5ige N £51 924
01060 > vl 01000 > byl JoL000 [B/BwisLez N gll 92d
0100'0 > byl 01000 > byl §0L00°0 [OyBw]clez N LOL+06 90d
01000 > bv] 04000 > [v] 10L00'0 BNBwfslaz N 26 89d

[los - sjjnssy

WvHdNa WyHNAa
09'0 060 051 050 ‘() ydeg doy
HOS OS 108 HOS ‘adf) sidwesg
H60d L HI0dL HSOdL ¥G04)L  {uoyeooT ejdweg
2150wy | 691502V | 89L80ZvY | Z01S0ZVY  |-gl ejdwes wenn
grEEGaL 1pEEGgl | 9veesol SPEESOL  |qi 8)dweg Jsejwey) 15661-0ZD ON UopBRIOND
ErEeE R e B A : 5 : RERIEILETR)
TS

“JISLUOG|5A3( [9ABIL GANDY UMD L UEUDEUOR ¢ 7 504y d o010l



Lz 4o 6 abed

‘SNOPILZEY-UGU 10 $SNOPISZEL 30 ABLU 315EM B JIYIBUM O] SE LOJ1EI|PpUL AUE DAIS 10U SROP pUE 30UE1dadDE [{PUe] B15EM SNOPIEZEY 1Oy
ajqenjdde Ajuo si sishjeue siy} 'sasodind uoneaijssed a1sem Snoplezey 104 pasn ag ou 15 (synsad 3523 Jujyoes) Ajjea)oads) sishjeus Jvan (jipue]

B1i9iiy SoUBIQa35Y JISEM,

2i (%) SIrgsiop

0600 Dyjjuoiod 153 §6 sSeWw AiQ

UOHEWLGIU] PO
0003 008 005 05 > ¥'e n olol LOGIED) DUBDIQ PBA0SSICH
- - ] 0E0 > 0£0°0 > 1] 0Z6lL Xapuy _ocm:nz
000001 00009 000¥ 026 25 N azel SPIIOS paajossI] 810 ]
00005 00062 0001 iE 1t A 0ZZL sjeyding
005 051 ol e 2600 n 0221 apuan|d)
00052 00051 008 il 11 n 0224 3pHOIYD
CO2 a5 ¥ 5200 > £00°0 > n 56 Uy

L 50 10 66000 0Lo09 n SG¥h WAiueg

[ L0 a0'0 05000 > 5000°0 > n g6yl AuoLY
05 oL S0 0500°0 > S000°0 > N sovh peai}
OF 0} ¥'0 650070 > 50000 > n SGrl FED{OINE
0F 0l 50 £400°0 20000 n GGl WNUSPGAIIAH

Z Z0 100 05000'0 > GO000'0 > i GGl Anas8py
(il 05 Z 0S00°C > 50000 > n GGyl 1addod
0l ot LR 0S00°0 > 50000 > rn GGl WAL

G L +0'0 L109°0 > 110000 > i} GGl WwNIWpEY)
00g 00} 0z 0500 > G000 > n GGl wimieg]
[t z %] 0000 £a00°0 n GGl SIUBSIY,

BYf 0} S/1 1€ ZpZ) NI 54 busn BB 7]
158} m:_cumw mu:m__nEou 1G4 sonjea Jiuim a(Een|F L0k alen|y Lot m_mh_uct. m«mﬁ_m—
DIBMHEAD G} gleneAaa O - 060070 mﬂog N SEOZ a_umamU uoResEeANSN PIOY|
- g< - o8 n oL0Z H

- - 0oL 02'0 >yl Dy N 00BZ SMVd £} JO 18I0l

- - 005 gl > [l Boyjbiu n 0.9z OYMIBIOL Hdl

- - 1 0L00°0 > vl /0w N G192 {SI2Uabun2 1) $80d [BIo]

- - ] 0L0°0 > Iyl Byj/ow n 09.2 X318 |B1ck]

0l -- - gL % n 0192 uopub| ug 8507

9 g £ 0z iyl % 0 ges2 uogied okieio [e1a g
SHUN Paiddy d08 pusulunalag

lgpue TalEq DUNOWES

Hupue< snopJezey HypuEt Hwi)ipdag woneg
ajsepm ~UHOU 1] 23SEM | D)SEA iGN 050 H{uhydeg doy
SNOpIEZEH snopiezey 10Hg wonesn spdiseg
aanaeal 10BLBLYY g apduteg

UON '91qBlS oy adwes;

spw) OEEELOL :qy eidwieg jseywey)

B0 2auedadoy alses mn_mu:mn_ P A SON GO 1S0)urel D

B}S 9jbulg - s)nsay

9)I5 JUILLITO|BAS(] (SARI | DAY UMO{ UBYDBUOW ¢ / 50afT .108l0ld



Lz 10 0| abed

*SNOpPJRZEY-UOU IO SNOpJeZeY ag Aew 215em B J3Y1aym 01 Se UoIedIpul Aue aAIS Jou saop pue 33ueldadde |[Ijpue| 91SEM SNOPJEZRY 10
9|qedidde Ajuo si sishjeue sy sasod.nd uoedlyISSE|D 215EM SNOPJEZEY JOJ PAsN a4 10U 1snw (S3nsal 1591 Bulyaea| Ajjediyaads) sisAjeue Jym ||HpuUe]

eLa111) acueljdadny ajsep

18 (%) 2imsion]
0600 byjuood 158) Jo ssew Aig)
uopeunoju pijos]
0001 008 005 05 > St n 0L9L uogJed dluebiQ paossial
= = L 020> 0E0°0 > n 0Z61 xapu| [ousld)
00000} 00009 000% 029 29 N 0201 spljog paajossid g0 1]
00005 00002 0001 002 [ n 0zzl ajeydins|
00S 051 0l 0l > £80°0 n ozel apuondJf
00052 00051 008 ¥l ¥l n 0zelh 8pLolYyD
002 05 ¥ 250'0 500’0 n GGl ouz
] S0 10 0L00 0L00°0 n GGyl wnjuajes
[ L0 900 £900°0 10000 n GSpl Auowwpuy|
05 oL S0 0500°0 > S000°0 > n GGyl pea’
ov 0L ¥0 £900°0 9000°0 n S5YL [EEEN
0g i! S0 1200 12000 n SShlL wnuspgAlop
Z Z0 100 0500070 > G0000°0 > n GGl Anasspy
001 05 Z 6L0°0 6L00°0 n GSvL 1addo)
0. 0l S0 0500'0 > S000'0 > n GGvl wniwoiyof
] 1 ¥0°0 1100°0 > 110000 > n GGyl wnjwpe)|
00€ 00} 02 1900 900°0 n GGl wnueg|
T4 z G0 0zZ0°0 0200°0 n SG¥lL oluasly
B3/l 0L SM 18 Lskzl N3 sS4 bujsn Bxy/Buw ;]
}s39) mn__._u.mm uu:m__n_:._n_u 10} ssnjeA jjwi aien|3 L0} aen|3 0} m.mbm:( alen|3
EENELEET EEOELEE - ml_.m.o mﬁoE N G102 Ajoeded uojesijelnap pioy
= 9< - 08 n 0L02
- - 00L 8'6[v] By/Buw N 0082 SHYd /1 JO [el0L
- - 005 0.9 [v] by/B n 0492 OVM [101 Hd 1]
- = L 01L00°0 > [Vl Dy/BW N 5182 (s1auabuoo /) sg0d [BJO]]
- = 9 01070 > [vl Dy/Bw n 09.2 X319 [E10L
0l - = 0% % n 0192
9 S £ e vl % n_ ge9e
sjun EEE] dOS
liypueq
llypueq snopiezey liypue
asep -Uou uj 8jsem 2)SEM Hau| 00’}
snopiezeH snopJiezey Z0Hg :uopesoT ajdwesg
aAfjoEal 12626LYY :ql eidwes
-UoN ‘sjqeis :joy 9|dweg
s 8EEEGIL :@l 8|dwesg jsoywayn
ElI8JUD 8dueldandy alsep E_u.._n._ ZvV6L-E2 1ON qor 1sajway)

“'a)iS juswdojaAa( [8ABIL 2AN0Y UMO) UBUDeUOp Z [ Go9¢Z :joaloid

JVM @bejg s|buls - sjinsay




LZ jo || sbed

"SNOPJEZEY-UOU JO SNOpPJIEZEY 3q ABW 3)1SEM B J3LI3Ym 0 SE Uofiedipu] Aue aA15 Jou sa0p pue adueldadde ||IJpUE] 31SEM SNOPJIEZEY 1O}
a|qeadidde Ajuo si sisAjeue siy] "sasodind uoiIBIIYISSE]D 21SEM SNOPJEZEY JO) PasSN 3d 10U I1SNW (51|nsaJ 1531 Buiyoea| Aj(eai1oads) sisAjeue Dy ([I3pue]

Bl19311) aJuejdainy 9IS

Il (%) ainsio]
060°0 byjfuoipod 88} jo ssew Ag)
uojjeuLioju| pljos)
000L 008 005 S8 '8 n 0L9L uogie) alueblQ panjossi|
* 2 I 0E°0> 0EQ'D > n 0261 X8pu| jouayd
000001 00009 000¥% 0022 ([ 44 N 0zolL SPIOS PaAjossId |BjoL
0000S 00002 0oolL 00L1L 0LL n 144" ajeyding
00S 051 0l 0L > ¥60°0 n 0zel |apuon|4
00052 00051 008 08 0'8 n 0Zel apuojyd
00e 0§ 4 12070 1000 n GG¥L Uz
L S0 1'0 0500°0 S000°0 n SSvi wnjus|as
S L0 900 05000 > S000°0 > n GGl Auolpuy|
05 0L S0 9500°'0 9000°0 n GGyl pes|
[0}:4 o]} ¥o 0L00 0L00'0 n gGvL 182IN|
0E 0l S0 100 L1000 n GSPL wnuapgAloj
[4 c0 L00 05000°0 > S0000°0 > n GGl E:Ems;
00} 05 Z GEO'0 GE00'0 n GGl laddod
0/ 0l S0 05000 > S000°0 > n GGyl wnjwolys
S L 00 L1000 > 110000 > n GGpl Wwnjwped
00¢g 001 02 120 120°0 n SShl wnueg
SZ [4 S0 19000 9000°0 n SSyl OJUBS.Y/|
B3/l 01 S/1 € ZS5vz ) N3 sd bulsn T 175w
359} Bujyoses] asueljdwos 10j SanjeA || ejen|3 Li0L ajen|3 L0l _ sisAjeuy ajenia|
8jen|eAa 0] 8jEn|eAa 0] - 8L00 by/jow N G102 Ajoede)d uonesijennan poy|
— o< = P n 0102 Hd
= = 0oL sg lvl /b N 008z SHYd £} JO [E10L
= = 005 008 [v] by/bw n 092 OVM [BIOL Hd L]
= - L 0L00°0 > vl By/BW N G182 (sJ3uabuod /) Sg0d |EI0L]
- - 9 0L0°0 > [v] Dy/Dw n 09.2 PEICIEEN
ok = = S'6 % n 0192 uoniubj ug sso
9 g £ £ Ivl % n SZ92 Uogie] ajuebio _EE._
sjun EEED] d0S pueujwIa;aqg
liypue ‘8jeQ buljduweg
llypue snopiezey llypue ((w)ypdeq wonog
a)sep -uou uj 3jsem | eISEp Meu| 090 ((w)yydag doy
snopiezey snopJezey H10dL :uoneaoT ajdweg
aAljoRal GG 1502VY :q] 8|dweg
-UopN ‘s|qe}s :joy 9|dweg|
SHw BEEESOL :q| ejdwesg jsajwayd
eusjuD saueidaday SISEM [IBPUET] ZrY6L-EZ ‘0N qOf 3SajWayy

E]S 9|bulg - Sjinsay

29]IS juslludo[aAa [aAel] BAI1DY UMO ] UBYDBUOW Z / G99¢Z :199loid




iz jo gy ebeg

‘STIOPJBZEY-UDU JO SNOPJRZRY 90 AR 315EM B J3L1aUm 0] S8 UOREJIPW Aue aars 10U s30p pue adueydande Jpjpue| 215em SNOPIRZEY 104
ajgexdde Ajuo 51 sishjeue Sy -sasodind UONEIISSRID S1SEM SNOPIRZRY 1O} PASH B JOU 1SNW {S1|NsaJ 1593 Buoes| Ajjeotiads) SISAjEUR JYM (IHPUEY

RS P ERF T T

8k £%) emsiop]
060°0 bysuorpiod 158} jo ssewl A:Qj
uoneuoju pllos]
0001 008 008 GG > 0'¢ n 0881 ueqie) oluebip paaossiGl
- - L 0ED > 0£0'0 > f 0Z61 X3puj toustd
000001 00009 il 016 L6 N ozot SPIOS PaAOSSIQ (BI0L
00008 00002 0001 0.t £ 1] 0ZZ4 ajeyding
005 0§l 0l e 080'0 n 0Z2: apuon)4
00062 000SE 008 0i > 0l > n 0Z2l SPUOIUD
a0z 05 [ 0800 £E000 n GGl 7]
)i 50 L0 0500°0 > 50000 > n GGbL wniue|eg
G L0 90°0 06000 > 50000 > n GGPL AUOLIGUY,
oS [T 50 0500°0 > $000°0 > n GGl BEaT]
[ 0 0 05000 > S000°0 > n GGh 1952IN]
i3 i g0 ¥L0°0 ¥L00°0 N G¥l wnuapgAo|
z z0 100 050000 > 500000 > n Gyl Aindis i)
001 0% 2 86000 0L00°0 n S5l 480doD)|
0L ol ) 0500'0 > 5000°0 > n SGhl UNniwidigh
g L 00 1000 > 110000 > n EE wnitpes
00E 001 0z 180°0 60070 n Gebl uinieg)
GZ F4 50 5L0D 6L00°0 n SGvL JBSIY
BY1 01 871 ¥8 ZSpZL N3 Sd bussn BB B
}s83 mcm_.mumm. mu:mzaﬁou 40} Saltjea aEeny .ol aen)q oL m_m_a_m:< ajeniy
S1EnNBAS O JIEn|eAs o - 53 _,md QOE N GL0Z bmomqmo Uonesjennay pioy,
- 9< - 62 r 0L0Z Hd
- - 0ol 020 > ivl /G N 0082 SHyd LEJO Bl
- - 00S 0z2Z vl By/buw 1] 0.9z OVYMIEIOL HdL
- -- ) 0L00°0 > Iyl [ETRT N SlBeg (siauabuod }) SE04 1810
- - 9 [ES U7l By/bLs a 0942 FETCIEEN
ol - - [ % A 0192 uopulb) ug ssof
g G [3 FAL) A n_ GEGT UGQIES) SIUEBIO (8101}
s)Hun ‘paiody d08 pueujusiiagl
flypuet “8)eq BUNJWeg|
flypue snopJlezey iypueq {uf)epdag wopog
aIsep -uou Uj S1SEM | 81SEAA AU owe J(whgdag dog
SnopiezeR shopiezey Hzodi uoniese ajdweg
aafjoeal 091502y 1| ejdweg
-UoN 'efqe}s Joy ajdweg
SHWET LYEESOL ‘at sjduteg 1sHSYD
BUSIID adueidandy alSep _.w_nwt:m..m 2hrsi-Ct ON QO Jsoniays

i a)ig Jualwdo]aaa() jSARI] SARDY UMD ), UBYDBUOW Z [ 599bZ -10al01d

DV 9BElg 9|buis - sjinsey



LE jo g1 afed

"SNOPIRZEY-UOU 10 SNOPIRZEY S0 ARW 315EMm € J341aym 01 Se UoResipul Aue aa1d 10U saop pue saueidssoe [jJpue| 215em snopiezey Jo)
2|gesjjdde Ajuo s sisA|euE iy sasodund UOIIEIYISSE[D I1SEM SNOPIRZEY JOj Pash 24 10U Jsnu {S1EnsaJ 1593 duryoea| Afjedlyioads) sisAjeue Dym jlijpue

B33 93UEJAaITY DISEM

Ii (%) aImsiop

060°0 byjuoipod 1587 j0 sseul Aig

UO}jBLLIOJL] D|O]
000} 008 005 05 > ST > n 019l uogIey) JjUBDIQ PEAOSSIQY
- - L 0£°0 > ag00 > N 0261 Xapuj [ouay|
000001 00009 000t 085 5 N 0zZoL SPIIOS PaAosSIC 1E10)
00005 60002 0001 oEL £i N 0ezlL speyding
00% [ i 04 > 980°0 1 02zL apuon;
00052 00051 008 0L > 01> n 0ZZL BpUOIYD)
002 05 ¥ w00 $00°0 1 GGl Uz

1 S0 £0 0500'0 > G0000 > N GG¥ I wniusjag

g £0 90°0 0500°0 > S000°0 > n SSYlL ALOWIELY|
0g i3 G0 050070 > S000°0 > 1 GsYl pea]
oy oL o Z000°0 50000 0 GGl [9%IN
0g ol &'f +L0'C aL000 0 GGpl wNUBPGADI

Z Z0 100 050000 > 5000070 > n [ N3N
004 0s 4 26000 01000 A GGt Jaddo))
0L i S0 0800°0 > G000 > n G6vi WL

B b 700 L1000 > 1100070 > n S5y GINLUPED
00E 00l 0Z 520°D 8000 n SGvl wnuegy
GZ Z G0 0500°0 $000°0 il ooPlL J|uasly

B 0L 7118 LGPZL NS S Duisn BB 1Bu
}s9} mz__.”umw wu:ﬂ_“nEDu A0} SAEA JUiFt aengq 1oL azeniy gL m_w.a_mé aieniy
SIEN[EAS O, DJBN[EAS 01 - £10°0 By/|oLL N SLOT THSEaE0) UORESHEHNON POV
- B< = gL n 0L0Z H

= - 001 740 [v] Oyy/o M 0082 SHYd 21 JO IBI01

= - 005 orL v Boy/Be n 0/92 DYM 18101 Hdl

= - L GLODQ > [v] By/Ded N GL8T (s1auabuod /) sgdd 8ol

- - 9 0£0°0 > I} iDL 0 0942 X319 €0}

i - - L9 A n 0152 Uojubl UG 8507

g g 3 z'z vl % n 529z uogle) oiuelliQ e}
SHUf ‘palany d08 pusulIe)ag

Ipuey ‘oleq Bujjawes]

fipue snopezey liypuey H{whpdeg wonog]
B1SEM -uou ul sjsem | a)sep Heu ob'L {wpdeq doy
SROPIETRH SNoplEzey MEGdLE ‘uojeao apdwes
aAgazas Z9L50EVY ql sidureg

~UON ‘eI oy edweg

SHLIT TYEESIL @ eldweg jsejweyn

BUBLIY aouejdansy BISEM [Hpue] P21 XA (ON Qo[ 1SaIUBLY,

“oiIg JUBUdO|3AS( [9ARI], aNJOY UMO| UBLDEUOW g | G997 [108103d

JVM 8bElS Blbulg - sjinsay




LZ jo yi sbed

"SNOPJRZEY-UOU 10 SNOPJRZEY 20 ABW 3ISEM B JIY1aym 01 SB UDREIIPpUl AUE 3AIE 10U S90P PUE 30Ueldadoe [{Hpue| 315BM SNORIEZRY 10}
ajqedndde Ajuo si sisAjeue S|y} “sasodind UOREDISSE|D IISEM SNOPJBZEY 10§ PIsSN 3G 10U 1SN {SHNS3J 1581 Bunyoea} Ajeaijoads) sish|eus Jyan Hpue

Blia3ld) 8UB1da30y S1SERR

¥l (%) @ISOy
0600 Byuoipod 159) 4o ssew Aig
UOIBULIOJUT PIjOS]
000l 008 005 05 > Z'¢ 1 019} UOQIED AUBDIQ PIAIOSSICH
- - 1 GEQ > 0200 > n 0761 xapuy [ouay}
00061 00009 CO0¥ 02¢ £E N 0204 SPIOS PBAIOSSI( (B0
00005 00002 0001 oL > 0'L> i} UZel eyang
00% 0sl 0L ¥l ¥L°0 n gzel aplion|4|
0005¢ 000s L 008 0> 0L > n 0zZZl 3plolyD
00z 05 ¥ 520D > £00°0 > n [ o)
i 50 10 ¥500'0 50000 1] GGl waiuseg
G 20 90°0 0500'0 > 5000°0 > i sabl Auounuy
05 oL 0] 05000 > 50000 > ] GGl peait
av 0 ¥'0 0S00°0 > 5000°0 > n 561 EBNIIN
i3 oL 50 0000 6000 n 55F WNUSPGAJO
Z Z0 Lo 050000 > 500000 > n SGrL Pl
ool 0s 4 05000 > S000°0 > n SGvk Jaddog)
0. ol 50 05600 > GO00'0 > n Go¥lL wnucyy
G ! 00 L1000 > 110000 > n GGl WNIWPeD
00¢ 00} 0z 050°G > 5000 > n GGPl wnueg
14 2 50 Q2000 > 20000 > n GGt JIUaSIY]
B/ 01 87138 L5¥21 NT S bUfsh BHfbuw ol
Isay mcm:umm mo:m__n_Eou 404 San(eA Ju NI L0t aEenid L0t m_m.h_m:d. wwmn_m__
Sj2NiBAS O f BEN[BAS O} - —,Nlo.o mﬂmoﬂt N gL0e B_Umn_mU uonesyenan Py
- 9< -- £g fi 0402 H
= - 0oL 0z'0 > [v] DDl N 008z SHYd L1 SO [B10]
- - 0s o > v} Doy n 0.92 OVM IO Hdl
— - 1 010070 > [v] Dyjow N A (s45uadbues /) g0 [BICL
- - g 0L0°0 > vl B/ n 09/2 X318 Blol
0L -- - ¥’ % n 0L92 UOIILD| Ly 5507
9 5 £ 92 vl % N G2oe uogies ojuebiQ jejo}
ET *palany dOS puguiLLsieg
nypue THEq buildares)
Hypue SNopiezEy lupuey H(uydag woney
aysep “Uou Ul ajsem | ajseps pou) 040 {whpdeg do]
snopiezeH snopIezey Ht0dL ‘uolese sjdues
aanoeal FoLE0TVY 10t spduteg
-UON ‘SIIEIS oy apdwes
ETTS] FrEESoE gl s|duieg 1sajBYD
Brlaj0 asuedaosoy aysepp mmmu:m.“ 2rY6L-E2 (ON GO 1SV

T aRE JUSUIdOana( [SAL)L DAY UMOL UEUDEUOR Z | S99YZ  100101g

DVM 9DEIS o|buls ~ S}nsay



12 Jo G| abed

'snopJezey-uou 1o snopiezey aq Aew 9)Sem B 1aylaym 03 se Lolealpul Aue aalg jou s3op pue aaueldsdde ||Ipue| 31Sem SNOPIRZEY JO)
3|qea|idde Ajuo s| sisA[eue siy| "sasodind UO[IEIIISSE[D BISEM SNOPIRZEY JOJ PasN aq JOU Isnw (synsad 1sa) Buiyoea| Ajleanyidads) sishjeue Iy [[14pue

B119311) 20UB3da3dy S1SEM

gl (%) aimsiop|
0600 by/uoipod js8j jo ssew Aig
LO[JELLIOJU| PI[OS|
000} 008 005 0s > (R4 n 0191 uogie) aluebig paajossia)
- - 1 020 > 0€0°0 > n 0z6t xapu| jouayd|
000001 00009 000¥ ozy v N 0Z01 SPI|0g PBAIOSSIQ [EJOL
00005 00002 0001 oL > 0l > n 0zZl ajeydng
005 051 0L A zL'0 n 0zzl apuon|}
00052 0005} 008 oL > 01> n 0zz) apuojud
002 05 ¥ 2500 S00°0 n GGyl aulz|
L g0 10 05000 > 50000 > n GG¥l wnjuajes
S 20 900 05000 > S000°0 > n SGvL Auownuy
0S 0l G0 88000 6000°0 n GGl peaT
0¥ 0l ¥0 £500°0 50000 n S5¥l [9%9IN
0E 0l 50 £L00 £L00°0 n S5l wnuapgAjopn
z Z0 100 05000°0 > $0000°0 > n GGl Tanolapy
00L 05 Z 2100 21000 n GG Jaddon
0L 0Ol g0 05000 > 5000°0 > n GGl WwinjwoIyy
G } ¥0'0 110070 > 110000 > n GGPl wnjwped
00¢ 00L 02 0500 > 5000 > n GGyl wnieg
Sz Z S0 15000 50000 n GGyl EIERT
Bl 0} S71 I8 LGvZL N3 S8 buisn by/ow /B
159} m_.:.._umm mu_.-m__n_En.u 10j sanjeA j| ajen|3 L:0i ajen|3 L0l m_m.ﬁuc( a)en|3
ejenjeas 0 alenjeana 0 - 6L00 %o__t N SL0Z hmommmo zObmm__lm.:_.._wZ U_nﬂ
2 9< = Z8 n 0L0z Hd
= = 00L L2 vl Dy/bu N 0082 SHYd 1 JO [E10]]
= = 00S ove lvl Byy/6w n 0.9¢ OVM [EIOL Hdl
= % L 01000 > [v] By/Bw N GL8Z (s15uabuoa /) sg0d [F101
= = B 0L0°0 > [v] Dy/bw n 09.2 X319 2101
[ - = L'E % n 0192 uopiub| uQ ss07
9 g € zelvl % n GZ92Z uogie) aluebiQ |ejoL
spun ‘paiody d0S pueujula)ag|
llypue :sjeq buidweg
liypueq snopuiezey lI3puE] {(w)pdag wonog
aIsepM -uou ul g)sem | e)SEA| Hau| 050 (w)ypdeq doy
snopiezeH snopJlezey HS0dLl :uoijeao] ajdwesg
aAjjoeal 291502vV ‘dl ajdweg
-Uop ‘e|qels :joy a|dwesg
sywp SYEESol :q) ejdwesg 1sa)wsyn
BUB}LD aoueldedsdy ajsepm liypueT ZP6L-52 {ON qor issjwayy

T

8)IS juswdo|aAs( [9ABIL JA[}OY UMO | UBYDEBUOW z / 5992 -1o8loid

JVM 9DE}S o|buls - sjnsey



Deviations

in accordance with UKAS Policy on Deviating Samples TPS 83. Chemtest have a pracedure to ensure ‘upon receipt of sach sample a competent laboratory shall
assess whether the sample is suitable with regard Lo the requestad test(sy. This palicy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTs accredited but the results may

be compromised.

Sample Sampled . Containers
Sample: ef: Sam : Vi : R
P Sample R ample ID Location: Date: Deviation Code(s) Received:
1653336 AA1G7907 BHO1 A Amber Glass
250mi
1653336 AA197907 BHO1 A Plastic Tub
5009
1653337 AATO7908 BHO1 A Amber Glass
250m
1663337 AAT97908 BHO1 A Plastic Tub
500g
1653338 AA1T92927 BHO2 A Amber Glass
250mil
1653338 AA192927 BHO2 A Plastic Tub
500g
1653339 AA205155 TPOIR A Amber Glass
250m
16533398 AAZ05155 TPOIR A Plastic Tub
500g
1653340 AA205157 TPO1R A Amber Glass
250mi
1653340 AAZ05157 TPOIR A Plastic Tub
500g
1653341 AA205160 TPO2R A Amber Glass
250mi
1653341 AA205160 TPOZR A Plastic Tub
500g
1653342 AAZD5162 TPO3R A Amber Glass
250m
1653342 AA205162 TPO3R A Plastic Tub
500g
1653343 AA205163 TPO3R A Amber Glass
250mi
1853343 AAZ05163 TPO3R A Plastic Tub
500g
1653344 AA205164 TPO4R A Amber Glass
250m
1653344 AAZ05164 TPO4R A Plastic Tub
500g
1653345 AAZ05167 TPOSR A Amber Giass
250m
Plastic Tub
1653345 AAZ05167 TPC5R A 3000
1653346 AA205168 TPOSR A Amber Glass
250mi
1653346 AA205168 TPOSR A Plastic Tub
5009r
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure ‘upon receipt of each sample a competent fabaratory shalt
assess whelher the sampie is suilable with regard to the requested test{s}". This policy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below. Where appticable the analysis remains UKAS/MCERTs accredited but the results may
be compromised.

) . , Sample Sampled . . Containers
Sample: Sample Ref: Sample ID: Location: Date: Deviation Code(s): Received:
1653347 AAZ05169 TPO7R A Amber Glass
250mi
1653347 AA205169 TPO7R A Plastic Tub
500
1653348 AA205182 TPOSR A Amber Glass
250mi
1653348 AAZ05182 TPOSR A F"aggg;l‘b

Page 18 of 21




Test Methods

S0P

Title

Parameters inciuded

Method summary

1010

pH Value of Waters

pH

pH Meter

1020

Electrical Conductivity and
Totat Dissolved Solids {TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids {TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chicride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen {TON); Sulfate; Phosphate;
Alkalinity; Ammenium

Automated colorimetric analysis using
‘Agquakem 600’ Discrete Analyser.

1458

Metals in Waters by ICP-MS

Metals, including: Antimany; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Malybdenum; Nickel; Selenium; Tin; Vanadium;
Zine

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectromelry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

1800

Speciated Polynuclear
Aromatic Hydrocarbons {PAH)
in Waters by GC-MS

Acenaphthene; Acenaphthylene; Anthracene;
Benzofa]Anthracene; BenzolalPyrene;
Benzofb)Fluoranthene; BenzolghilPeryiene;
Benzofk]Fluoranthene; Chrysene;
Dibenz{ah}Anthracene; Fluoranthene,; Fluorene;
indeno[123cd)Pyrene; Naphthalene;
Phenanthrene; Pyrene

Pentane extraction / GCMS detection

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylensts, Trimethylphenols Note:
Chiorophenols are excluded.

Determination by High Performance Liguid
Chromatography (HPLC) using electrochemical
detection.

2010

pk Vaiue of Soils

pH

pH Meter

2015

Acid Neutralisation Capacity

Acid Reserve

Titration

2030

Moisture and Stone Content of
Soiis{Reqguirement of
MCERTS)

Motsture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Desaription{Requirement of
MCERTS)

Soil description

As received soil is described based upon
BS5930

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aquecus extraction / ICP-QES

2175

Totai Sulphur in Soils

Total Sulphur

Determined by high temperature combustion
under oxygen, using an Eltra elementat
analyser.

Sulphur (Elemental) in Soils by

Dichloromethane exiraction / HPL.C with UV

2180 1 pi ¢ Sulphur detection

2192 jAsbestos Asbestos Polarised light microscopy / Gravimetry
Aqueous extraction and measuremernt by

2220 twater soluble Chleride in Soiis [Chloride '‘Aguakem B00' Discrete Analysar using ferric

nitrate / mercuric thiocyanate.

2300

Cyanides & Thiccyanate in
Seils

Free (or easy liberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric
determination using Automaled Flow Injection
Analyser.

2326

Suiphide in Soils

Sulphide

Steam distillation with sulphuric acid / analysis
by ‘Aquakem B00" Discrete Analyser, using
N.N—dimethyl-p-phenylenediamine.

2430

Total Sulphate in soils

Total Sulphate

Acid digestion followed by determination of
sulphate in exiract by ICP-OES,

2455

Acid Soluble Metals in Sails

Metals, including: Arsenic; Barium; Beryllium;
Cadmium; Chromiurs; Cobalt; Copper; Lead;
Manganese; Mercury; Molybdenum; Nickel;
Selenium; Vanadium; Zinc

Acid digestion followad by determination of
metals in extract by ICP-MS.

2480

Hexavalent Chromium in Soils

Chromium [vi]

Scil extracts are prepared by extracting dried
and ground soif samples info bolling water.
Chromium [VI] is determined by ‘Aquakem 600"
Discrete Analyser using 1,5-diphenylcarbazide.

Page 19 of 21




Test Methods

SOP

Title

Parameters included

Method summary

2610

Loss on Ignition

loss on ignition (LO1}

Betermination of the proportion by mass that is
lost from a sail by ignition at 550°C.

2625

Total Organic Carbon in Soils

Total organic Carbon (TOC)

Determined by high temperature combustion
under oxygen, using an Elira elemental
analyser.

2670

Total Petroleurn Hydrocarbons
{TPH) in Seils by GC-FID

TPH (C6-C40}; optionat carbon banding, e.g. 3-
band -~ GRO, DRO & LRO*TPH C8-C40

Dichloromethane extraction / GC-FID

2680

TPH A/A Split

Aliphatics: >C5~C8, >C6-C8,>C8~-C10,
>C10-C12, »C12-C18, >C16-C21, >C21-
C35, >C35- C44Aromatics: >C5-C7, >C7-CB,
>C8- C10, >C10-C12, >C12-C 16, »C16— C21,
>C21- €35, »C35- C44

Dichloromethane extraction / GCxGC FID
detection

2780

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and hatogenated Aliphatic/Aromatics (cf.
USEPA Method 8260) please refer to UKAS
schedule

Awomated headspace gas chromatographic
{GC) analysis of a soil sample, as received,
with mass spectrometric {MS) defection of
volatile organic compounds.

Speciated Polynuctear

Acenaphthene*; Acenaphthyiene; Anthracene*;
BenzolajAnthracene™; Benzo[ajPyrene;
Benzo[b}Fluoranthene™; Benzo[ghijPerylene*;

2800 | Aromatic Hydrocarbons (PAH) |Benzolk]Fluoranthene; Chrysene®; Dichioromethane extraction / GC-MS
in Soil by GC-MS Dibenzfah)Anthracene; Fluoranthene*;
Fluorene®; Indenof123cd}Pyrena*;
Naphthalene*; Phenanthrene*; Pyrene*
Polychiorinated 8iphenyls
2815 |(PCB) ICES7Congeners in ICES7 PCR congeners Acetone/Hexane extraction / GC-MS
Soils by GC-MS
Phenolic compounds including Resorcinal, . .
I 50:40 methanol/water mixiure extraction,
2920 |Phenols in Soils by HPLC Phenci, Methylphenols, Dimethylphenols. £- | by HPLG determination using

Naphthol and TrimethylphenolsNote:
chiorophenols are excluded.

elactrochemical detection.

640

Characterisation of Waste
(Leaching C10}

Waste material including soil, sludges and

granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
3 This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis

SN This analysis has been subcontracted to a UKAS accredited laboratary that is not accredited
for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
1S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than”
> "greater than"
SOP  Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The restlts relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
Nane of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For alf other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LO! in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

if you require extended retention of samples, please email your requirements to:

customerservices@chemtest.com
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GDG

GAVIN & DOHERTY
GEOSOLUTIONS

APPENDIX B — SCREENING CRITERIA

Monaghan Dublin Street —Interpretative Ground Investigation Report
GDG | Monaghan Dublin Street | 23165-GIR-001-00 Page 83 of 84



Monaghan Dublin Street - McAdam
Residential Tier 1 Screened Chemical Analysis Results: Soil

GDG

Sample ID| TPO1 TPO1 TPO2 TPO2 TPO3 TPO3 TPO4 TPO4 TPO6 TPO7 TPO7 TPO7 TPOS TPOS TPOS TPO9 TPO10 BHO1 BHO2 BHO2 BHO3 BHO3
Depth (m) 0.25 1.00 0.50 2.00 0.25 0.50 0.25 0.50 0.50 0.25 1.00 1.50 0.50 1.00 0.50 0.50 0.50 0.50 0.50 1.00 0.50 1.00
Stratum (see report for further details)| Made Ground Silt Made Ground | Made Ground Topsoil Made Ground | Made Ground Silt Made Ground | Made Ground | Made Ground | Made Ground | Made Ground Clay Made Ground | Made Ground Clay Clay Clay Clay GA:I:::d Clay
Sample Date| 09/08/2024 | 09/08/2024 | 09/08/2024 | 09/08/2024 | 08/08/2024 | 08/08/2024 | 08/08/2024 | 08/08/2024 | 08/08/2024 | 08/08/2024 | 08/08/2024 | 08/08/2024 | 13/08/2024 | 13/08/2024 | 13/08/2024 | 13/08/2024 | 13/08/2024 | 30/07/2024 |31/07/2024 | 31/07/2024 | 29/07/2024 | 29/07/2024
Analyte Units GAC Source GAC
Preparation Moisture Content % - 19 18 11 11 6.6 14 18 16 9.2 9.3 9.4 11 9.1 14 15 24 17 17 10 9.8 11 13
Asbestos - HSE Presence | NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD A:?r:e NAD Chf:z::le NAD NAD NAD NAD NAD NAD NAD NAD NAD
pH pH units - 7.8 7.8 8.5 8.5 8.6 8.4 7.9 8 8.6 8.1 8.3 8.6 8.7 10 8.2 8 9.7 7.7 8.8 8.6 8.3 8.9
Total Cyanide mg/kg SAC 500 0.3 0.3 0.1 0.4 0.2 0.1 0.4 0.1 0.2 0.3 1.5 0.3 0.1
Free Cyanide mg/kg SAC 30 0.4 0.1 0.3 0.1 0.2 0.1 0.2 0.1 0.2 0.4 0.3 0.1
Thiocyanate as SCN mg/kg - - - - - -
Thiocyanate mg/kg - 1.1 0.9 1.8 0.6 2.5 2.1 3.7
Total Sulphate as SO4 % - 0.07 0.04 0.05 0.04 0.02 0.04 0.05 0.02 0.04 0.06 0.06 0.04 0.07 0.08 0.06 0.1 0.12 0.04 0.06 0.05 0.05 0.05
Sulphide mg/kg - 20 16 24 12 16 24 20 24 24 36 44 40
Total Chloride mg/kg - 33.2 36.9 26.1 23.7 22.1 24.9 18.8 26 57.3 17.7 36.8 29.1 30.8 60.7 29 26.4 32.7 20.2 32.6 46.5 27.5 34.3
Organic Matter (automated) % - 3.1 17 0.4 0.9 0.5 1.2 2.7 0.9 0.6 1.4 1.5 0.5 1.8 1.1 17 4.5 6.3 0.2 3.4 0.5
Alkali Reserve £/100g - 11 5.8 18 12
NaOH
Acid Neutralisation Capacity (pH4) moles/kg - 17 3.2 2.6 2.6 4.2 3.5 3.8 16 16 16 18 4
Water Soluble Nitrate (2:1) as NO3 mg/kg - 8.6 13 2.5 2.8 3.6 5.1 8.3 3.9 7.1 2.8 4.3 2.4 24 79 25 13 66 17 20 12 1.2 3.9
Antimony mg/kg - - - - - -
Arsenic mg/kg S4UL 37 7.7 7.1 5.5 5.5 6.7 6.1 13 7.2 4.6 9.7 5.9 5.4 11 9.5 8.2 7.2 35 5.6 3.4 3.7 3.9 4.5
Barium mg/kg - - - - -
Beryllium mg/kg S4UL 17 - - - -
Boron (water soluble) mg/kg S4UL 290 0.6 0.3 0.2 0.3 0.4 0.2 0.2 0.2 0.3 0.2 0.6 0.3 0.5 1 0.6 0.2 0.4 0.3
(Cadmium mg/kg S4UL 11 0.5 0.4 0.2 0.2 0.3 0.4 0.3 0.3 0.9 0.4 0.3 0.2 0.6 0.4 0.5 0.7 0.3 0.2 0.2 0.2 0.2
(Chromium (hexavalent) mg/kg S4UL 6 15
(Chromium (Ill) mg/kg S4UL 910 24 32 23 24 50 30 28 24 16 28 25 33 35 32 28 24 43 56 19 17 29 33
Metals Chromium mg/kg - - - - - -
Copper mg/kg S4UL 2400 20 25 19 20 33 23 38 25 15 36 27 26 41 25 38 41 130 56 13 12 26 28
Lead mg/kg C4SL 200 55 14 16 22 15 17 64 16 11 180 65 39 520 29 110 41 300 28 11 9 11 27
Mercury mg/kg S4UL 40 0.16 0.16 0.16 0.06 0.3 0.08 0.42 0.15 0.13 0.1 0.27 0.28 0.68 0.11
Molybdenum mg/kg - - - - - - - - - - - - - - - - - -
Nickel mg/kg S4UL 180 28 43 33 34 62 38 33 35 23 36 29 39 45 40 35 27 66 53 23 20 38 43
Selenium mg/kg S4UL 250 0.6
Vanadium mg/kg S4UL 410 26 29 22 23 34 27 33 24 15 31 28 36 26 33 29 26 70 39 18 16 26 28
Zinc mg/kg S4UL 3700 71 55 46 55 70 64 89 61 41 250 99 65 120 83 100 85 330 94 69 46 58 61
mg/kg S4UL 2.3
Acenaphthylene mg/kg S4uL 170 0.16
mg/kg SauL 210 0.03
Fluorene mg/kg S4uL 170 0.15
Phenanthrene mg/kg S4UL 95 0.1 0.08 0.06 0.11 0.76 0.08
Anthracene mg/kg S4uL 2400 0.2
Fluoranthene mg/kg S4UL 280 0.23 0.03 0.18 0.17 0.05 0.2 0.53 0.05 0.23 0.06
Pyrene mg/kg S4UL 620 0.2 0.15 0.15 0.04 0.16 0.39 0.04 0.19 0.05
PAH Benzo(a)anthracene mg/kg SauL 7.2 0.08 0.07 0.07 0.07 0.1 0.1
Chrysene mg/kg S4UL 15 0.09 0.07 0.08 0.09 0.09 0.11
Benzo(b)fluoranthene mg/kg S4UL 2.6 0.09 0.08 0.08 0.08 0.05 0.11
Benzo(k)fluoranthene mg/kg S4uL 77 0.03 0.03 0.03 0.04 0.05
Benzo(a)pyrene mg/kg S4UL 2.2 0.06 0.06 0.06 0.05 0.04 0.07
Indeno(123-cd)pyrene mg/kg S4uL 27 0.03 0.03 0.04
Dibenzo(ah)anthracene mg/kg S4UL 0.24
ylene mg/kg S4UL 320 0.04 0.04 0.04 0.03 0.04
PAH - USEPA 16, Total mg/kg - - 0.84 0.77 0.77 0.84 2.4 1 0.11
Benzene mg/kg S4uL 0.087
Toluene mg/kg S4UL 130
Monoaromatics &  |Ethylbenzene mg/kg S4UL 47
Oxygenates p & m-xylene mg/kg S4UL 56 - - - -
0-xylene mg/kg S4uL 60
MTBE (Methyl Tertiary Butyl Ether) mg/kg EIC 49
Phenols Total Phenols mg/kg S4UL 280 - - - -
Phenol - Monohydric mg/kg - 0.4 0.3 0.5 0.6
Aliphatic TPH >C5-C6 mg/kg S4UL 42
Aliphatic TPH >C6-C8 mg/kg S4UL 100
Aliphatic TPH >C8-C10 mg/kg S4UL 27
Aliphatic TPH >C10-C12 mg/kg SaUL 130
Aliphatic TPH >C12-C16 mg/kg S4UL 1100
Aliphatic TPH >C16-C21 mg/kg S4UL 65000
Aliphatic TPH >C21-C35 mg/kg S4UL 65000 4.75 8.8 4.61 11.44
Aliphatic >EC35-EC40: EH_2D_AL mg/kg - 4.32
Aliphatic >EC40-EC44: EH_2D_AL mg/kg - -
Aliphatic TPH >C35-C44 mg/kg S4UL 65000 - - - - -
Aliphatic C5-C44: EH_2D+HS_1D_AL mg/kg LOD 10 15.76
Aliphatic TPH >C5-C35 mg/kg SauL - - - -
Aromatic TPH >C5-C7 mg/kg S4UL 70
i TPH>C7-C8 me/kg S4uL 130
Aromatic TPH >C8-C10 mg/kg S4UL 34
Aromatic TPH >C10-C12 mg/kg S4UL 74
/Aromatic TPH >C12-C16 mg/kg S4UL 140 0.8 1.73
Aromatic TPH >C16-C21 mg/kg S4UL 260 1.46 1.25 0.93 0.92 1.15 1.01 1.05 0.99 1.79 0.98 2.76 1.52
Aromatic TPH >C21-C35 mg/kg S4UL 1100 3.58 1.97 4.57 2.31 1.59 3.85 2.14 2.82 1.97 5.39 2.09 2.96 1.95 31.53 6.29
[Aromatic >EC35-EC40: EH_2D_AR mg/kg -
Aromatic >EC40-EC44: EH_2D_AR mg/kg - -
Aromatic TPH >C35-C44 mg/kg S4UL 1100 - - - - -
Aromatic C5-C44: EH_2D+HS_1D_AR mg/kg - - 33.04
TPH Ali/Aro C5-C44: EH_2D+HS_1D_Total mg/kg - 88
Aromatic TPH >C5-C35 mg/kg S4UL - - - -
Not Tested
Results below Limit of Detection
>GAC Results above Generic Assessment Criteria
NAD No Asbestos Detected




Monaghan Dublin Street - McAdam

Screened Chemical Analysis Results: Leachate vs Surface Water Criteria

GDG

Sample ID| TPO1 TPO2 TPO2 TPO3 TPO4 TPO6 TPO7 TPO7 TPOS BHO3
Depth (m) 0.25 0.50 2.00 0.50 0.25 0.50 1.00 1.50 0.50 0.50
Stratum (see report for further details)] Made Ground | Made Ground [ Made Ground | Made Ground | Made Ground | Made Ground | Made Ground | Made Ground | Made Ground | Made Ground
Sample Date| 09/08/2024 09/08/2024 09/08/2024 08/08/2024 08/08/2024 08/08/2024 08/08/2024 08/08/2024 13/08/2024 29/07/2024
Analyte Units was Source
pH pH Units - - 7.7 7.3 7.4 7.3 7.3 7.1 7.2 7.2 7.1 6.7
Electrical Conductivity puS/cm - - 24.6 66.4 51.5 39.5 28.3 56.9 42.9 48.3 74 48.2
Total Cyanide g/t 10.00 EQS
Free Cyanide pg/l - -
Thiocyanate as SCN g/t - - 23 24 33 26 30 32 26 31
Sulphate as SO4 mg/L 400.00 EQS 2.1 8.8 3.3 3.9 1.7 2.3 2.3 2.8 15 2.3
Inorganics Total Sulphur g/t - - 0.01 0.04 0.06
Sulphide g/l - R
Ammonium as NH4 pg/L 0.26 EQS - - - - - - - - - -
Ammoniacal Nitrogen as N mg/l - - 2
Dissolved Organic Carbon (DOC) mg/l - -
Phenol - Monohydric Low Level mg/l - - 0.0024 0.0024 0.0021 0.0021 0.0021
Total Hardness as CaCO3 mg/l - - 8.12 22.4 19.8 20.6 7.14 23.9 16.3 18.9 26.9 21.8
Calcium (dissolved) pg/t - -
Dissolved Arsenic pg/t 50.00 EQS 0.25 0.21 0.25 1.4 0.43 0.73 0.63 0.75 0.24
Dissolved Boron pg/t 2000.00 EQS 0.013
Dissolved Cadmium pg/t 0.08 EQS
Chromium (hexavalent) pg/l 3.4 EQS
Chromium (lll - dissolved) pg/L 4.7 EQS
Chromium (dissolved) pg/l - - - - - - - - - - - -
Metals Copper (dissolved) g/t 1.00 EQS 0.9 0.6 0.6 0.7 2.2 0.9 1.1 0.9 2.2 0.8
Lead (dissolved) pg/l 1.20 EQS 0.19 8IS 0.38 0.1 0.23
Mercury (dissolved) pg/L 0.07 EQS
Nickel (dissolved) pg/l 4.00 EQS
Selenium (dissolved) pg/L - -
Vanadium (dissolved) pg/l 20.00 EQS 2 1
Zinc (dissolved) g/t 11.90 EQS 2.6 2.7 2.2 2.4
Naphthalene ug/l 2.000 EQS
Acenaphthylene ug/l 0.01 LOD
Acenaphthene ug/l 0.01 LOD
Fluorene ug/l 0.01 LOD
Phenanthrene ug/t 0.01 LOD 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02
Anthracene ug/l 0.100 EQS
Fluoranthene ug/l 0.0063 EQS 0.03 0.01 0.03 0.01 0.02 0.02 0.02 0.02 0.01
Pyrene ug/L 0.010 LOD 0.02
PAH Benzo(a)anthracene ug/l 0.010 LOD 0.01
Chrysene ug/L 0.010 LOD 0.01
Benzo(b)fluoranthene ug/l 0.010 LOD 0.01
Benzo(k)fluoranthene ug/l 0.010 LOD
Benzo(a)pyrene ug/l 0.00017 EQS
Indeno(1,2,3-cd)pyrene ug/l 0.010 LOD
Dibenz(a,h)anthracene ug/l 0.010 LOD
Benzo(ghi)perylene ug/l 0.010 LOD
PAH Total ug/l - -
Benzene pg/L 10.0 EQS
Toluene pg/l 74.0 EQS
Monoaromatics|Ethylbenzene pg/l 20.0 EQS
& Oxygenates |p & m-xylene pg/l 30.0 EQS
o-xylene pg/L 3.0 LOD
MTBE (Methyl Tertiary Butyl Ether) pg/l 10.0 EQS
Phenols Total Phenols pg/L 0.0077 EQS
Aliphatic TPH >C5-C6 g/l 1.0 LOD
Aliphatic TPH >C6-C8 g/t 1.0 LOD
Aliphatic TPH >C8-C10 g/t 1.0 LOD
Aliphatic TPH >C10-C12 g/t 10.0 LOD
Aliphatic TPH >C12-C16 g/t 10.0 LOD
Aliphatic TPH >C16-C21 g/t 10.0 LOD
Aliphatic TPH >C21-C35 g/t 10.0 LOD
Aliphatic TPH >C35-C40 g/t 10.0 LOD - - - - - - - - - -
Aliphatic TPH >C35-C44 g/t 10.0 LOD
Aliphatic TPH >C40-C44 g/t 10.0 LOD - - - - - - - - - -
Aliphatic TPH >C5-C35 g/t 10.0 LOD - - - - - - - - - -
Aliphatic C10-C44: EH_CU_1D_AL g/t 1.0 LOD
Petroleum Aliphatic TPH >C5-C44 g/t 10.0 LOD - - - - - - - - - -
Hydrocarbons Aromatic TPH >C5-C7 g/t 1.0 LOD
Aromatic TPH >C7-C8 pg/l 1.0 LOD
Aromatic TPH >C8-C10 g/t 1.0 LOD
Aromatic TPH >C10-C12 pg/l 10.0 LOD
Aromatic TPH >C12-C16 g/t 10.0 LOD
Aromatic TPH >C16-C21 pg/l 10.0 LOD
Aromatic TPH >C21-C35 g/t 10.0 LOD
Aromatic TPH >C35-C40 pg/l 10.0 LOD - - - - - - - - - -
Aromatic TPH >C35-C44 g/t 10.0 LOD
Aromatic TPH >C40-C44 pg/l 10.0 LOD - - - - - - - - - -
Aromatic TPH >C10-C44 g/t 10.0 LOD
Aromatic TPH >C5-C44 pg/l 10.0 LOD - - - - - - - - - -
Aromatic TPH >C6-C35 g/t 10.0 LOD
Ali/Aro C10-C44: EH_CU_1D_Total g/l 10.0 LOD
- Not Tested
Results below Limit of Detection
>Tier 1 Value  |Results above Tier 1 Assessment Criteria




Monaghan Dublin Street - McAdam
Screened Chemical Analysis Results: Leachate vs Groundater Criteria

GDG

GAVIN &

)SOLUTIONS

GEC

DOHERTY

Sample ID TPO1 TP02 TP02 TPO3 TPO4 TPO6 TPO7 TPO7 TPO5 BHO3
Depth (m) 0.25 0.50 2.00 0.50 0.25 0.50 1.00 1.50 0.50 0.50
Stratum (see report for further details)] Made Ground | Made Ground | Made Ground | Made Ground | Made Ground | Made Ground | Made Ground | Made Ground G'\r/loa::d G'\f;::d
Sample Date] 09/08/2024 09/08/2024 09/08/2024 08/08/2024 08/08/2024 08/08/2024 08/08/2024 08/08/2024 13/08/2024 | 29/07/2024
Analyte Units waQs Source
pH pH Units - - 7.7 7.3 7.4 7.3 7.3 7.1 7.2 7.2 7.1 6.7
Electrical Conductivity uS/cm - - 24.6 66.4 51.5 39.5 28.3 56.9 42.9 48.3 74 48.2
Total Cyanide pg/t 10 LOD
Free Cyanide pg/L - -
Thiocyanate as SCN pg/t - - 23 24 33 26 30 32 26 31
Sulphate as SO4 mg/l 250.00 RPV 2.1 8.8 3.3 3.9 1.7 2.3 2.3 2.8 15 2.3
) Total Sulphur pg/t - - 0.01 0.04 0.06
Inorganics -
Sulphide ug/t - -
Ammonium as NH4 pg/t 500 RPV - - - - - - -
Ammoniacal Nitrogen as N mg/l - - 2
Dissolved Organic Carbon (DOC) mg/l - -
Phenol - Monohydric Low Level mg/l - - 0.0024 0.0024 0.0021 0.0021 0.0021
Total Hardness as CaCO3 mg/l - - 8.12 22.4 19.8 20.6 7.14 23.9 16.3 18.9 26.9 21.8
Calcium (dissolved) pg/t - -
Dissolved Arsenic pg/l 10.00 RPV 0.25 0.21 0.25 14 0.43 0.73 0.63 0.75 0.24
Dissolved Boron pg/t 1000.00 RPV 0.013
Dissolved Cadmium pg/t 5.00 RPV
Chromium (hexavalent) pg/L 5 LOD
Chromium (Il) pg/t - -
Chromium (dissolved) pg/l - - - - - - - - -
Metals Copper (dissolved) ug/t 2000 DWS 0.9 0.6 0.6 0.7 2.2 0.9 1.1 0.9 2.2 0.8
Lead (dissolved) pg/l 10.00 RPV 0.19 3.5 0.38 0.1 0.23
Mercury (dissolved) pg/t 1.00 RPV
Nickel (dissolved) pg/l 20.00 RPV
Selenium (dissolved) pg/t 10.00 RPV
Vanadium (dissolved) pg/l - - 2 1
Zinc (dissolved) ug/t 5000.00 RPV 2.6 2.7 2.2 2.4
Naphthalene ug/l 0.01 LOD
Acenaphthylene ug/l 0.01 LOD
Acenaphthene ug/l 0.01 LOD
Fluorene ug/l 0.01 LOD
Phenanthrene ug/l 0.01 LOD 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02
Anthracene ug/l 0.01 LOD
Fluoranthene ug/l 0.01 LOD 0.03 0.01 0.03 0.01 0.02 0.02 0.02 0.02 0.01
Pyrene ug/l 0.01 LOD 0.02
PAH Benzo(a)anthracene ug/l 0.01 LOD 0.01
Chrysene ug/l 0.01 LOD 0.01
Benzo(b)fluoranthene ug/l Sumof4 | Sumof4 0.01
Benzo(k)fluoranthene ug/l Sumof4 Sumof4
Benzo(a)pyrene ug/l 0.01 RPV
Indeno(1,2,3-cd)pyrene ug/l Sumof4 Sumof4
Dibenz(a,h)anthracene ug/l 0.001 LOD
Benzo(ghi)perylene ug/l Sumof4 Sumof4
Sum of Four ug/l 0.1 RPV
Benzene pg/t 1.0 RPV
Toluene pg/L 700.0 RPV
Monoaromatics|Ethylbenzene ug/l 300.0 RPV
& Oxygenates |p & m-xylene pg/l 500.0 RPV
o-xylene pg/t 3.0 LOD
MTBE (Methyl Tertiary Butyl Ether) pg/l 10.0 LOD
Phenols Total Phenols pg/t - -
Aliphatic TPH >C5-C6 pg/l 1.0 LOD
Aliphatic TPH >C6-C8 ug/t 1.0 LOD
Aliphatic TPH >C8-C10 pg/l 1.0 LOD
Aliphatic TPH >C10-C12 ug/t 10.0 LOD
Aliphatic TPH >C12-C16 pg/l 10.0 LOD
Aliphatic TPH >C16-C21 ug/l 10.0 LOD
Aliphatic TPH >C21-C35 pg/l 10.0 LOD
Aliphatic TPH >C35-C40 ug/t 10.0 LOD - - - - - - -
Aliphatic TPH >C35-C44 pg/l 10.0 LOD - - - - - - -
Aliphatic TPH >C40-C44 ug/t 10.0 LOD
Aliphatic TPH >C5-C35 pg/l 10.0 LOD - - - - - - -
Aliphatic C10-C44: EH_CU_1D_AL ug/l 1.0 LOD
Aliphatic TPH >C5-C44 pg/l 10.0 LOD - - - - - - -
Petroleum -
R Aromatic TPH >C5-C7 pg/t 1.0 LOD - - - - - - -
Aromatic TPH >C7-C8 pg/L 1.0 LOD
Aromatic TPH >C8-C10 ug/t 1.0 LOD
Aromatic TPH >C10-C12 pg/L 10.0 LOD
Aromatic TPH >C12-C16 ug/t 10.0 LOD
Aromatic TPH >C16-C21 pg/L 10.0 LOD
Aromatic TPH >C21-C35 ug/l 10.0 LOD
Aromatic TPH >C35-C40 pg/l 10.0 LOD
Aromatic TPH >C35-C44 ug/t 10.0 LOD - - - - - - -
Aromatic TPH >C40-C44 pg/l 10.0 LOD
Aromatic TPH >C10-C44 ug/l 10.0 LOD
Aromatic TPH >C5-C44 pg/L 10.0 LOD - - - - - - -
Aromatic TPH >C6-C35 ug/l 10.0 LOD
Ali/Aro C10-C44: EH_CU_1D_Total pg/l 10.0 LOD

>Tier 1 Value

Not Tested
Results below Limit of Detection

Results above Tier 1 Assessment Criteria




Monaghan Dublin Street - McAdam

Screened Chemical Analysis Results: Water Samples vs Surface Water Criteria

Sample ID sw1 Sws1 sw2 sws2 sw3 SWs3 sS4 Sws4
Depth (m) n/s n/s n/s n/s n/s n/s n/s n/s
Stratum (see report for further details)|
Sample Date| 29/07/2024 12/08/2024 29/07/2024 12/08/2024 29/07/2024 12/08/2024 29/07/2024 12/08/2024
Analyte Units was Source
pH pH Units - - 7.1 6.5 7.1 6.7 7.1 6.8 7.4 6.9
Electrical Conductivity pS/cm - - 282 232 439 381 467 347 641 625
Total Cyanide mg/l 0.01 EQS 0.0011 0.0011 0.0018 0.003
Free Cyanide mg/l - - 0.0007 0.0007 0.0012 0.0014
Thiocyanate as SCN pg/L - -
Sulphate as SO4 mg/l 400.00 EQS 3.1 7.3 15 18 15 17 33 27
Total Sulphur mg/l - - 61 11 12
Sulphide pg/t - - 0.02 0.03 0.01 0.01 0.01 0.11 0.03 0.01
as NH4 g/t 0.26 EQS - - - - - - - -
Nitrogen as N mg/l - - 0.051 0.33 2.7 1.2 1.9 1.6 0.66 3.4
Dissolved Organic Carbon (DOC) mg/l - - 5.5 6.4 7.1 6.6 7.3 5.8 8.8 9.3
Phenol - Monohydric Low Level mg/l - - 0.0022 0.0026 0.0046
Total Hardness as CaCO3 mg/l - - 125 111 156 149 163 130 187 176
Calcium (dissolved) mg/l - - 46 40 53 50 55 43 61 57
Dissolved Arsenic ug/t 50.00 EQS 0.84 0.53 13 0.77 1.2 0.85 0.77 1
Dissolved Boron mg/L 2.00 EQS 0.076 0.02 0.049 0.031 0.051 0.024 0.045 0.04
Dissolved Cadmium pg/l 0.08 EQS
[Chromium (hexavalent) pg/l 3.4 EQS
[Chromium (1l - dissolved) pg/L 4.7 EQS
[Chromium pg/l - - - - - - - - - -
Metals [Copper (dissolved) pg/L 1.00 EQS 0.4 1.2 0.8 2.1 0.7 19 3.7 2.7
Lead pg/t 1.20 EQS 0.32 0.5 0.28 0.28 0.33 0.56 0.3
Mercury (dissolved) pg/L 0.07 EQS
Nickel pg/L 4.00 EQS 11 0.9 1.9 14 1.5 14 26 2.2
Selenium (dissolved) pg/L - - 0.35 0.34 0.33
Vanadium (dissolved) pg/l 20.00 EQS
Zinc (dissolved) pg/l 79.00 EQS 120 61 79 65 46 11 62 90
ug/l 2.00 EQs 11 17 0.07
ug/l 0.01 LoD 0.28 0.15
ug/l 0.01 LOD 22 0.96 0.01
Fluorene ug/l 0.01 LoD 0.76 0.42 0.17 0.01
Phenanthrene ug/l 0.01 LOD 0.19 0.17 0.19 24 0.15 0.68 0.71 0.01
ug/l 0.10 EQS 0.12
F ug/l 0.0063 EQs 0.58 0.44 0.87
Pyrene ug/l 0.01 LOD 1.8 0.51 2.8
PAH Benzo(a ug/l 0.01 LOD 0.17 0.2
Chrysene ug/l 0.01 LoD 0.13 0.16 3.4
ug/l 0.01 LOD 0.28 0.3 0.9
Benzo(k ug/l 0.01 LOD 0.11 0.15
Benzo(a)pyrene ug/l 0.00017 EQS 0.22 0.27 0.81
Indeno(1,2,3-cd)pyrene ug/l 0.01 LOD 0.16 0.18
Dibenz(a ug/l 0.01 LOD 0.16
y ug/l 0.01 LoD 0.2 0.28
PAH Total ug/l - - 10 6.6 9.8
Benzene pg/L 10.0 EQS
Toluene pg/l 74.0 EQS 20
g/t 20.0 EQS
&Oxygenates |p & m-xylene pgit 30.0 EQS 11
0-xylene pg/L 3.0 LOD - - - - - - - -
MTBE (Methyl Tertiary Butyl Ether) g/t 10.0 EQS
Phenols Total Phenols pg/l 0.0077 EQS
Aliphatic TPH >C5-C6 pg/L 15000.0 EQS
[Aliphatic TPH >C6-C8 g/t 15000.0 EQS
Aliphatic TPH >C8-C10 pg/L 300.0 EQS 26
Aliphatic TPH >C10-C12 g/t 300.0 EQS 780 11 52
Aliphatic TPH >C12-C16 pg/L 300.0 EQS 170 81 5100 130 280
Aliphatic TPH >C16-C21 pg/l 1.0 LoD 530 75 4900 240 400
Aliphatic TPH >C21-C35 pg/L 1.0 LOD 170 21 1500 680 160
Aliphatic TPH >C35-C40 pg/L 1.0 LoD - - - - - - - -
Aliphatic TPH >C35-C44 pg/L 1.0 LOD 74
Aliphatic TPH >C40-C44 pg/ 1.0 LoD - - - - - - - -
Aliphatic TPH >C5-C35 pg/t 1.0 LOD - - - - - - - -
Aliphatic C10-C44: EH_CU_1D_AL pg/L 1.0 LoD
Aliphatic TPH >C5-C44 g/t 1.0 LOD - - - - - - - -
[Aromatic TPH >C5-C7 pg/L 10.0 EQS
Aromatic TPH >C7-C8 pg/L 700.0 EQS 20
Aromatic TPH >C8-C10 pg/L 300.0 EQS 48
Aromatic TPH >C10-C12 pg/L 90.0 EQS 13 590
Aromatic TPH >C12-C16 pg/L 90.0 EQS 34 2900
Aromatic TPH >C16-C21 pg/L 90.0 EQS 210 2400
Aromatic TPH >C21-C35 pg/ 90.0 EQS 79 640
Aromatic TPH >C35-C40 pg/t 1.0 LOD - - - - - - - -
Aromatic TPH >C35-C44 pg/L 1.0 LOD
Aromatic TPH >C40-C44 pg/t 1.0 LOD - - - - - - - -
Aromatic TPH >C10-C44 pg/L 1.0 LoD 1200 6600
Aromatic TPH >C5-C44 pg/L 10.0 LOD - - - - - - - -
[Aromatic TPH >C6-C35 pg/L 10.0 LOD - - - - - - - -
Ali/Aro C10-C44: EH_CU_1D_Total pg/l 1.0 LOD 1200 180 19000 1100 990

>Tier 1 Value

Not Tested
Results below Limit of Detection
Results above Tier 1 Assessment Criteria
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Introduction

Report Brief

This desktop Flood Risk Assessment (FRA) has been commissioned by Monaghan County Council to
inform the design of the Dublin Street North Regeneration Project in Monaghan Town, and to support
the planning application for the scheme.

The scheme design includes the provision of a new street, ‘Russell Row’ and high-quality public realm in
the Backlands area of Dublin St. as well as public realm design at Dublin St, Old Cross Square and the
Diamond Centre Car Park.

The site location plan indicates the full extent of the proposed development. The current site comprises
mixed commercial and residential developments, hard standing, soft landscaping areas. There are also
several vacant shops and the back land areas are underutilised. The site area is circa 21,200 m2 in size
and accessible from Dublin Street and Old Cross Square.

Prior to undertaking the Flood Risk Assessment, a desktop study was undertaken, and the following
documents obtained which are referenced throughout this report:

e Civils General Arrangement drawings

e  Topographical Survey

e GPR Survey issued by APEX Surveys

e Desktop Ground Investigation Specification by GDG
e Geological Survey Ireland mapping

e Office of Public Works (OPW) maps

Purpose of Desktop Study FRA

The purpose of this desktop FRA is to review and comment on the adequacy of available flood risk
information, identify the risk of flooding from all different sources for the proposed development
considering all the available information taken from the gov.ie Office of Public Works (OPW) maps,
Monaghan Development Plan 2019-2025 and the Strategic Flood Risk Assessment (SFRA) for the
Monaghan Development Plan 2019-2025 published by Monaghan County Council (MCC) in 2019.
Geological Survey Ireland mapping has also been consulted to identify bedrock geology and
groundwater vulnerability classes for the site due to the absence of site investigation.

Where available information is identified as inadequate, this FRA will outline what further analysis is
required. At the end of this document the recommended mitigation measures will be discussed to
ensure that the proposed development complies with the relevant planning objectives and guidance.

Method of Assessment

The method of assessment used complies with the Source-Pathway-Receptor model and provides a
spatial assessment of flood risk to people, property, and the environment at the site. Consideration has
been given to the source and extent of all potential flood mechanisms at the site, including coastal,
fluvial, pluvial, and urban drainage flooding.
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Relevant Guidance

This FRA has been undertaken in consideration with ‘The Planning System and Flood Risk Management
— Guidelines for Planning Authorities’ DoEHLG November 2009, which is the latest relevant guidance
document. The FRA follows the structure of the Sequential Test as set out in that document (extract

below)
A V 0 I D Preferably choose lower risk flood
zones for new development.
Ensure the type of development
proposed is not especially vulnerable to
the adverse impacts of flooding.
Ensure that the development is being
mb considered for strategic reasons. See
Boxes 4.1 and 5.1.
W. Ensure flood risk is reduced to
acceptable levels.
Only where Justification Test passed.

Ensure emergency planning measures
are in place.

PROCEED

Fig. 3.1: Sequential approach principles in flood risk management

The guidance has been issued to ensure that flood risk is a key consideration for developers, planning &
regional authorities and the public in preparing and submitting development proposals.

The principles of the guidance are as follows:

e Avoid the risk, where possible
e  Substitute less vulnerable users, where avoidance is not possible, and
e Mitigate and manage the risk, where avoidance and substitution are not possible.

A staged approach is recommended within the guidance document in relation to identifying and
assessing flood risk. The three stages of appraisal and assessment are as follows:

e Stage 1 Flood risk identification
e  Stage 2 Initial flood risk assessment
e  Stage 3 Detailed flood risk assessment

The following policies were also consulted when preparing this document:

Monaghan County Development Plan 2019-2025 — Strategic Flood Risk Assessment (SFRA) for County
Monaghan
National Planning Framework
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Flood Risk

Flood risk can be quantified by relating the probability of the flood event occurring to the consequence
of the flood. Probability, in flood event terms, is gauged by potential annual occurrence/return period
and flood consequence is dependent on the nature of the flood hazard and the vulnerability of the
inundated area. The source-pathway-receptor model considers the components of flood risk.

SOURCE |:> PATHWAY |:> RECEPTOR

The source is the hazard with the potential to cause harm through flooding (e.g. rainfall, high sea levels).
The pathway is the mechanism by which the source can affect the receptor (e.g. inadequate drainage,
overtopping of coastal defences) and finally, the receptor is anything which is affected by the flood event
(e.g. people, infrastructure, property).

Causes of Flooding
The Planning System and Flood Risk Management Guidelines requires a Flood Risk Assessment to
consider all potential causes of flooding, including the following:

e Coastal flooding
e Inland flooding
o Overland flow
o River flooding
o Flooding from artificial drainage systems
o Groundwater flooding
o Estuarial flooding
e  Failure of infrastructure

Floodplains

A river flood plain is a low-lying area which receives excess flood water when the flow within the
watercourse exceeds the capacity of the channel. A coastal flood plain is an area which, during high tide
or increased sea levels, becomes inundated with sea water.
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1.8 Assessing Flood Risk

In the context of the ‘Planning System and Flood Risk Management Guidelines, DOEHLG, 2009’ and the
Monaghan County Development Plan 2019-2025 SFRA, three flood zones are designated in the
consideration of flood risk to a particular site. The three flood zones are described in Table 1-1 below.

Flood Zone Description

Flood where the probability of flooding from watercourses is the highest
. , (greater than 1% or 1 in 100 year for watercourse flooding or 0.5% or 1 in
Zone A .

200 for coastal flooding).

where the probability of flooding from watercourses is moderate
Flood (between 0.1% or 1 in 1000 year and 1% or 1 in 100 year for watercourse
‘Zone B’ flooding, and between 0.1% or 1 in 1000 year and 0.5% or 1 in 200 for

coastal flooding).

where the probability of flooding from watercourses and the sea is low or
Flood negligible
. , (less than 0.1% or 1 in 1000 year for both watercourse and coastal
Zone C .

flooding).

Flood Zone ‘C’ covers all areas which are not in Zones ‘A’ or ‘B’.

Table 1-1 - Flood Zone Description

The planning implications for each of the flood zones are:

Zone A - High probability of flooding.

Most types of development would be considered inappropriate in this zone. Development in this zone
should be avoided and/or only considered in exceptional circumstances, such as in city and town centres,
or in the case of essential infrastructure that cannot be located elsewhere, and where the Justification
Test has been applied.

Only water-compatible development, such as docks and marinas, dockside activities that require a
waterside location, amenity open space, outdoor sports and recreation, would be considered
appropriate in this zone.

Zone B - Moderate probability of flooding.

Highly vulnerable development, such as hospitals, residential care homes, Garda, fire and ambulance
stations, dwelling houses and primary strategic transport and utilities infrastructure, would generally be
considered inappropriate in this zone, unless the requirements of the Justification Test can be met.

Less vulnerable development, such as retail, commercial and industrial uses, sites used for short-let for
caravans and camping and secondary strategic transport and utilities infrastructure, and water-
compatible development might be considered appropriate in this zone.

In general, however, less vulnerable development should only be considered in this zone if adequate
lands or sites are not available in Zone C and subject to a flood risk assessment to the appropriate level
of detail to demonstrate that flood risk to and from the development can or will adequately be managed.
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Zone C - Low probability of flooding.

Development in this zone is appropriate from a flood risk perspective (subject to assessment of flood
hazard from sources other than rivers and the coast) but would need to meet the normal range of other
proper planning and sustainable development considerations.

Available Hydraulic Model Status

Flood mapping for watercourses adjacent to and within the site has been produced as part of the OPW’s
National Indicative Fluvial Mapping (NIFM) dataset. The OPW has created NIFM for a range of present-
day and climate change scenarios for all catchments greater than 5 km? in areas where detailed
Catchment Flood Risk Assessment and Management (CFRAM) flood maps were not developed in
collaboration with the Local Authorities. However, for the development site and adjacent catchments,
the CFRAM maps are available to assess the flood extents at the site and in the surrounding areas.
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Existing Site Description and Proposed Site Development

Site Location

The proposed development site covers an area of approximately 21,200 m? and is situated in the county
town of County Monaghan in the Republic of Ireland

The ITM Reference for the approximate centre of the site is 667400 (Easting) 833700 (Northing).

The development under study is located to the northeast of the town centre, extending from The
Diamond to the northwest, south-eastwards along Dublin Street, and is defined to the southeast by Old
Cross Square. Access from Dublin is facilitated via the M1 and N2, approximately 130km northbound
and access from Belfast is via M1 and N2, approximately 91km to the southwest

An indication of the site location is presented in Figure 2.1 below.

Dublin Stree

Figure 2.1: Project Dublin Street North Location Map

Existing Site Description

The site comprises mixed commercial and residential land. This consists of professional services
including solicitor’s offices, commercial uses including retail units, laundry, clothing, footwear, salon,
public house, restaurant, auto repair shop and Guest House. A number of the shops extended the retail
use to the full width of the property which does not allow separate access to the upper levels and which
has led to vacancy at upper levels. There are also several vacant shops along the street.
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Topography

The topographical survey on the site shows that the levels on the site varying between 68m Above
Ordnance Datum (AOD) (in the east) and 59mAQD (in the south). The base level of the region and the
site are the Ulster Canal and the River Shambles, which on the site are at levels of around 59mAQD.

Existing Drainage

According to the GPR survey, there is a 150mm diameter storm sewer running from the northwest of
the development site toward Dublin Street, which is assumed to collect stormwater from the access
road, as well as commercial and residential areas. The existing services survey also indicates the presence
of 150mm diameter sewers at the south of the site, near the Old Cross Square roundabout, which likely
collect surface water runoff from the southern portion of the site.

Additionally, a public 225mm foul water sewer runs beneath Dublin Street Road, with outfalls from the
existing site connected to it, based on information from the GPR survey and Uisce Eireann asset maps.

Proposed Site Development Plans

The development plans for the site include;

Creation of new shared surface, ‘Russell Row’ to the rear of properties fronting Dublin Street
New Car park / event space at Russell Row

Public realm improvements along Dublin Street to include resurfacing, new pedestrian
pavements (including widening),.

Public realm improvements to include the creation of urban civic spaces, pedestrian
pavements, steps, cycle routes, street furniture

Creation of new public ‘Community Garden’ area.

Creation of future development plots

Reinforcement of existing vegetation and new soft landscaping throughout.

The drainage design has been developed to facilitate the scheme design proposals and includes,
new surface water and foul drainage infrastructure, sustainable drainage solutions such as

raingardens, attenuation tanks (with associated flow control) and permeable paving areas, and
re-positioning of existing drainage infrastructure (gullies and manholes) to tie in with the design
proposals.

A proposed Site Layout Plan can be seen in Appendix B.
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2.6 Vulnerability Classification

The table below summarises the Vulnerability Classes defined in the Guidelines and provides a sample
of the most common type of development applicable to each.

Vulnerability Type of Development

Highly Includes Garda, ambulance and fire stations, hospitals, schools, residential
Vulnerable dwellings, residential institutions, essential infrastructure, such as primary
Development transport and utilities distribution and SEVESO and IPPC sites, etc

Less

Includes retail, leisure, warehousing, commercial, industrial and non-

Vulnerable . e
residential institutions, etc.

Development

Water Includes Flood Control Infrastructure, docks, marinas, wharves, navigation
Compatible facilities, water-based recreation facilities, amenity open spaces and
Development outdoor sport and recreation facilities

Table 2-1 - Vulnerability Classifications

Based on the table above, it can be said that the development under study is classified as ‘Less
Vulnerable Developments’, due to the fact that the scheme will serve to create residential and
commercial development on the two Development Plots created by the works.
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3 AVAILABLE FLOOD RISK INFORMATION

3.1
3.11

3.1.2

Several available sources of flood risk information as summarised briefly in Section 1 of this report, were
considered and used to build an understanding of the potential risk of flooding to the site. This section
highlights key findings from this information.

Monaghan County Council
Monaghan Development Plan 2019-2025

The Monaghan County Development Plan 2019 — 2025 has been assessed from a flooding and drainage
perspective and the following Flood Risk Management and Surface Water Drainage policies have been
considered for the preparation of the FRA:

e FMP 2: To restrict development in areas susceptible to flooding except where; a) The proposed
development can be justified on strategic grounds. b) The flood risk can be managed to an acceptable
degree and without increasing flood risk beyond the site itself. c) Appropriate and detailed mitigation
measures can be implemented to remove/minimise flood effects.

¢ FMP 3: Development proposals on land identified as being at risk of flooding shall be accompanied by
a site-specific Flood Risk Assessment (FRA) carried out in accordance with the methodology set out in
The Planning System and Flood Risk Management — Guidelines for Planning Authorities, 2009.

e FMP 4: All applications in areas prone to flooding shall be subject to the justification test set out in the
Flood Risk Management Guidelines. Compensatory flood storage provision or the provision of flood
defences will not override the need for completion of the justification test.

e FMP 5: To protect the capacity of rivers, streams, riparian corridors, flood plains and wetlands from
inappropriate development which will contribute to increased flood risk. Development on or within a
floodplain will not be permitted.

e SDP 1: To require best practice in the design, construction and operation of expanding and new
developments to ensure minimum effects on the aquatic environment. Sustainable Urban Drainage
Systems designed to ensure both water quality protection and flood minimisation should be included in
developments for commercial, industrial, residential, intensive agricultural, public and institutional
premises with significant roof or hard surface areas and multiple residential developments.

e SDP 2: To ensure that new development is adequately serviced with surface water drainage
infrastructure and promote the use of Sustainable Drainage Systems as appropriate to minimise the
effect of a development on flooding and pollution of existing waterways.

¢ SDP 3: To require that planning applications are accompanied by a comprehensive SUDs assessment
that addresses run-off quantity, run-off quality and its impact on the existing habitat and water quality.

* SDP 4: To ensure that all storm water discharges shall be restricted onsite attenuation and or other
measures to the pre-development levels (green field) in all new developments. All attenuated storage
volumes must take into consideration climate change.

SFRA Flood Zone Mapping

Flood Zone mapping was produced for County Monaghan as part of the Monaghan County Council SFRA.
As shown in Figure 3.1, the proposed Regeneration Plan area is located in Flood Zone C with no risk of
flooding. The full map is included in Appendix A.
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Figure 3.1: Monaghan Town SFRA Flood Zone Mapping

Office of Public Works (OPW)

According to OPW ‘Past Flood Events’ Flood Info.ie mapping, there is no past flood event in the area of
project Dublin Street North, some records of the near historic flood events below:

¢ Flooding at Monaghan on 05/12/2015 ID- 13380.
e Shambles River Monaghan Town 24th October 2011 ID-11694.

e Recurring flooding at Monaghan ID-3207. River overflows its banks after heavy rain every year. Road
is liable to flood, and properties are affected.

The nearest past flood event from the project site is event ID- 13380 and is located 380m away from the
proposed development.

Figure 3.2 below shows the location of the past flood events in the vicinity of the proposed
development.
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Figure 3.2: OPW Past Flood Events Map
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4 Flood Risk Identification

4.1

Initial Assessment

In accordance with the planning guidelines, a Stage 1 Flood risk identification is required to be
undertaken to identify any flooding or surface water management issued related to the proposed
development site that may warrant further investigation. Initially, the following possible flood
mechanisms for the proposed site have been identified:

Table 4.1: Initial Assessment of Potential Flooding Mechanisms

Source / Pathway Relevant Comments / Reasoning
Tidal / Coastal No N/A. Site is c. 50km from the coast.
OPW and Monaghan County Council SFRA
Fluvial No indicate that there is no fluvial flooding within
the site.
Pluvial/Surface water . There is no evidence of surface water flooding
. Possible .
flooding at the site.

There is no evidence of surcharging/flooding

from urban drainage systems on roads or lands

within the sire boundary or directly adjacent to

the site.

Any development has the potential to increase

the impermeable area at a site causing an

increase in the rate and volume of surface

water runoff from the site.

OPW website has no risk of groundwater

flooding in this area.

Groundwater flooding No Monaghan County SFRA mapping also verify
that the site has no risk of groundwater
flooding.

Pluvial (urban drainage) Possible

Surface water discharge Possible

Blockage No No known river culverts in the area.
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Fluvial Flooding

CFRAM mapping for the present day extracted by floodinfo.ie website, and can be seen in Figure
4.1, shows that the site itself is in an area with no risk of present-day fluvial flooding

It is noted that the southern part of the site, close to the Old Cross Square roundabout, is in very
close proximity to the river flood extent. However, the site remains unaffected, as the existing
levels are above the maximum flood levels, as identified below.

MULLAGHADUN

*J

MULLAGHCROGHEZJ{V’/_\V :
L

TIRKEENAN

),V ’
TULLY A /
& :

Figure 4.1: CFRAM River Flood Extents — Present Day

The CFRAM River Flood Extents for Mid and High-End Future Scenarios, with an allowance for climate
change, confirm that the proposed development is not at risk of fluvial flooding. The relevant map is
presented in Figure 4.2.

The same map also indicates that flooding, influenced by the Ulster Canal, extends to adjacent sites with
a probability of river flooding between a 1 in 100-year event and a 1 in 1000-year event.

The closest river nodes to the proposed development, located southwest and southeast, are:
0639M00184: Maximum water levels are 53.18m for the 1% AEP and 54.14m for the 0.1% AEP.
0639M00223: Maximum water levels are 53.35m for the 1% AEP and 54.67m for the 0.1% AEP.

However, as discussed in Section 2.3, the existing ground levels are above the maximum flood levels
indicated for the closest river nodes, ensuring that the proposed development will remain safe from
river flooding.
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Node Label Water Level (OD) | Flow (m*/s) Water Level (OD) | Flow (m*¥/s) | Water Level (OD) | Flow (m®/s)
10% AEP 109% AEP 19 AEP 1% AEP 0.1% AEP 0.1% AEP
0639M00319 56.24 0.53 56.38 0.91 56.53 141
54.57 2.27 54.87 3.70 55.23 5.07
54.56 2.09 54.1 3.01 467
52.96 1.90 53.4 3.07 54 ¢ 9.52
: s : cx

52.58 N/A 53. N/A 54, N/A
56.01 0.36 56.19 0.63 57.03 1.01
52.84 0.67 5345 1.02 54.67 1.09
55.76 2.36 55.84 2.99 56.01 447
06MULLO01 59.31 0.01 59.5( 0.02 59.88 0.03
0641M00046b1 58.16 N/A N/A 59.32 N/A
| 0641M00046e! 56.53 0.69 57.72 0.83

I 10% Fluvial AEP Event
! W 1% Fluvial AEP Event
2 0.1% Fluvial AEP Event *~a_
 P— Modelled River Centreline
1 AFAExtents

lyommoow. i SVEY, ":’-%». 3
2 % P o : NS g Vi ©  Node Point
Eﬁ‘ u gl}iﬁ L N ¥ i3 ET%;‘ f {1 [Node ID] Node Label

Figure 4.2: CFRAM Fluvial Flood Extents Map

—

Surface Water Flood Risk

Based on the SFRA of the Monaghan Local Area Plan, no risk of surface water flooding has been recorded
at the site.

As indicated in Figure 4.3 below, the impermeable area of the proposed site will not increase as a result
of the development proposals. Therefore, the volume of runoff will not increase compared to the
existing site.

Ex Permeable Area - $402m2

Ex Impermezble Area < 14573m2

NS S ‘ \_A
Figure 4.3- Existing and Proposed Permeable and Impermeable areas

Any potential residual impact of surface water on the development will be mitigated by implementing
a resilient surface water drainage network, including SuDS, as detailed in Section 5.
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Groundwater Flooding

Groundwater flooding is characterised by below ground flooding where elevated groundwater within
permeable deposits may cause flooding of below ground structures. However, there are no basement
structures proposed in the scheme.

Above groundwater flooding is characterised when groundwater elevations exceed ground levels, and
under this case, the flooding will be treated as surface water.

There is no evidence of groundwater flooding within Monaghan’s Local Area Plan or OPW interactive
map viewer.

Ground Investigation Specification issued by GDG and Geological Survey Ireland (GSl) data indicate that
the site is underlain by Ballysteen Formation (Limestone), described as dark muddy limestone , shale.

GSI mapping also indicates a low permeability of underlain soils (Refer to Figure 4.4). However this will
be confirmed once site investigation is completed.

As shown in figure 4.5 below the groundwater vulnerability at the proposed site is moderate to high.
This specific map indicates the groundwater vulnerability to an area when the groundwater table may
be high and does not reflect the risk of groundwater flooding of the area.

/ N12 DRUMRU

~ Legend
High

E\i Moderate
AGHANANIMY | B o

Warer

m' Not mapped

Figure 4.4: GSI Groundwater Subsoil Permeability Map
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Figure 4.5: GSI Groundwater Vulnerability Map

S=""GALLANAGH
— CROVER..

MULLAGHADU
' \ p
[RNECASSA s
DEMESNE ‘

Figure 4.6: GSI Bedrock Geology Map
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5 Mitigation Measures

The following mitigation measures have been considered in accordance with the policies of the
Monaghan County Development Plan, as outlined in Section 3 of this document.

5.1 Residual Risk

The site has low risk of flooding from surface water and very low to negligible risk from all other
sources.

5.2 Flood Protection Measures
5.2.1 Effect of Development and Design Levels

An assessment of the proposed and existing levels has been undertaken and the proposed levels have
been designed as such so the water is directed away from the existing buildings, towards the roads and
soft areas. The changes to existing ground levels are minimal and hence there will be no impact on
flood risk elsewhere in line with SFRA and OPW Guidelines.

The development is also characterised as water compactible in terms of vulnerability classification and
therefore there are no minimum FFLS/FGLs to be applied.

5.2.2 Surface Water

Surface water runoff from the proposed development has been assessed with consideration for the
existing site characteristics, using flow route analysis to determine the natural behaviour of the site
prior to development. The existing flow path analysis, illustrated in Figure 5.1 below, indicates that
during exceedance events or in the event of system blockages, flow will be directed toward Dublin
Street Road in the northern portion of the site, while parts of the southern portion will direct flow
toward the soft areas to the east.

| e

— Site Boundary 7]

= Existing Exceadance Flow Reute Arrow *

Figure 5.1: Existing Flow Route Analysis for proposed development site.
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In line with Monaghan County Council requirements, the surface water drainage strategy has been
developed to collect runoff from impermeable public realm areas via gullies, which will channel water to
the proposed below-ground drainage network before connecting to the existing stormwater sewer that
discharges into the watercourse south of the site. Therefore, the existing connection will be utilised, and
the proposed development will not impact the current situation, as the impermeable area will not
increase. Additionally, the inclusion of SuDS features will further enhance the management of surface
water runoff.

SuDS features, including rain gardens, tree pits with overflow pipes directed to onsite drainage, and
permeable paving cells in parking spaces, have been included to manage runoff from the proposed
impermeable surfaces. Outfalls from SuDS features will be established at levels that allow them to
function primarily as overflows, accommodating excess runoff not managed through infiltration.

A petrol interceptor is also proposed to treat surface water runoff before it discharges into the existing
watercourse.

Detailed drawings of the proposed surface water drainage strategy can be found in Appendix C (Drawing
Ref Nos. DSN-MCA-ZZ-XX-DR-CE-2001-2004).

Ad

am

COMMUNITIES
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Conclusion

This flood risk assessment demonstrates that the proposed development will not be at risk of flooding,
based on data from all available sources.

The regeneration plan for the Dublin Street North development will improve the existing runoff volume
by incorporating soft landscaping areas and implementing SuDS features such as rain gardens, tree pits,
and permeable paving cells within parking spaces to enhance the management of surface water runoff
from the proposed hard surfaces.

Finally, by adopting the recommended mitigation measures, the post-development site will be safe and
will reduce any residual risk both on and off-site.




I/I McAdam

ENHANCING LOCAL COMMUNITIES

Appendices




/[l McAdam

ENHANCING LOCAL COMMUNITIES

Appendix A — Flood Zone Mapping




Map 15: Monaghan Town

Zoning within Flood Zone A and/or B? Yes
Area for Further Assessment under CFRAM programme? North Western Neagh Bann
UoM6
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©Ordnance Survey Ireland, Licence No. 2010/03 CCMA/Monaghan County Council.
The Flood Zone mapping has been produced in accordance with the Planning Guidelines and therefore
ignores the impact of flood protection structures. Areas protected by flood defences still carry a residual risk
of flooding due to overtopping or breach, there may also be no guarantee of maintenance in perpetuity.
Note that Flood Zone mapping is only reproduced within the settlement development boundary.

Flood Zone A -1 in 100 year or 1% AEP.
Flood Zone B — 1 in 1000 year or 0.1% AEP.

Flood Zone mapping data source CFRAM Flood Risk Review (PRFA)

Historical Flooding Recurring flood events due to fluvial flooding. Flooding
events were recorded to have occurred in Oct. 2011, July
2011, Nov. 2009, Dec 2009, Aug. 2008, Feb, 1990

Comment Monaghan Town is one of four AFAs in County Monaghan.
To consider and apply the recommendations as set out in
the FRMP for Monaghan.

Conclusion Implement Flood Risk Management policies of CDP.

53
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Appendix B — Proposed Site Layout
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Appendix C — Drainage Drawings
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Notes:

1. This drawing should be read in relation to the subject of the title.
All other details illustrated on the drawing (e.g. The proposed
layout) are indicative only and are subject to change. For
updated details of the proposed layout and finished levels see
Proposed Layout & Levels drawings.

2. The mapping illustrated on this drawing is taken from the
existing topographical survey received from the client with

made to illustrate the prop: site layout for the
scheme.
3. All storm & foul drainag i in with IS EN
752: 2008

4. Drainage works to carried out in accordance with Civil
Engineering Specification for the Water Industry 6th Edition;
published by WRC plc 2004.

5. Manholes to be constructed from precast concrete rings (unless
otherwise stated / approved) to IS EN 1917 & BS 5911-3 with a
D400 heavy duty cover for driveway/carpark and B125 for

surface (in with IS EN 124:1994).

6.  Pipes to be uPVC to IS EN 1401-1 for sizes @100 & @150mm.
Pipes to be uPVC to WIS 4-35-01, for sizes @225 & @300mm.

7. Pipes for storm drainage to be proprietary plastic twin wall
design

8. All measurements shown are in meters, and all levels are to
ordnance datum unless otherwise indicated.

9. All Coordinates are to Irish Grid, unless otherwise noted.

10. For indicative location for all sewers and services please see
Existing Site Services drawings. It shall be the contractor's
responsibility to verify position and level prior to commencing
construction. The contractor shall also be responsible for the
arrangement of all necessary permits as required prior to
commencement.

11. Min cover to Clay / Concrete drainage Pipes to be 1200mm
under roads/footpaths and 600mm under landscaping. Min
cover to Thermoplastic drainage Pipes to be 900mm under
roads/footpaths and 600mm under landscaping. Where
adequate cover cannot be provided pipes are to be protected
with a lean mix concrete surround.

12. Changes in invert levels at a manhole (not requiring a drop
manhole) shall be graded evenly through the manhole in order to
avoid an abrupt change in invert level.

13. Where concrete surround is specified for pipes the pipes shall be
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Introduction

Report Brief and Scope

This report is in relation to the proposed regeneration of land at Dublin Street Backlands, including
Dublin St, Backlands to the north of Dublin Street, The Diamond Centre car park and Old Cross Square,
Monaghan.

This Drainage Strategy has been completed in relation to the current proposed works as illustrated
within the planning application.

The development will further consist of:

e Creation of new shared surface, ‘Russell Row’ to the rear of properties fronting Dublin Street

e New Car park / event space at Russell Row

e Public realm improvements along Dublin Street to include resurfacing, new pedestrian
pavements (including widening),.

e Public realm improvements to include the creation of urban civic spaces, pedestrian
pavements, steps, cycle routes, street furniture

e Creation of new public ‘Community Garden’ area.

e  Creation of future development plots

e Reinforcement of existing vegetation and new soft landscaping throughout.

The drainage strategy and drainage design proposals have been developed to facilitate the full extent
of the proposed scheme design.

This drainage strategy report will review the proposed development with regards to drainage
infrastructure requirements with the following considerations.

. Site Topography

° Storm Drainage design

. Foul Drainage Design

. Potential Future development
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2 Site Location, Description and Proposed Development

2.1 Site Location and Context

Monaghan Town is strategically located at the intersection of the N2 Dublin- Derry/ Letterkenny
and N54 Belfast- Galway National Routes, linking Dublin to the North-West and Belfast to the
Midlands. The town also acts as a key east-west corridor which links Dundalk and Newry to Sligo.
Monaghan resides in the Northwestern Regional Assembly Sub Region and has been identified as
a Key Town in the Regional and Economic Strategy for this area. Monaghan Town plays a primary
role in supporting the economic needs of its large rural hinterland in regard to performing
employment, retailing and administrative functions.

The proposed development will assist the regeneration of Dublin Street and back lands to the
north, the Diamond Centre Car Park and Old Cross Square

A Site Location and Boundary Map is presented in Figure 1 below.

- : P AN |

Figure 1 — Site Location and Boundary
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Existing Site Description

The site is bounded by Dublin Street to the West and N54 Broad Road to the south. The greenfield area
to the east of the site is proposed to be developed by Monaghan County Council as their proposed Civic
Offices development. The site generally falls from East to West from approximately 66.0m AOD on the
edge of the agricultural fields to approximately 58m AOD on Dublin Street.

The Existing Topographical Survey has been presented as Appendix A.

Proposed Site Development Plans
The development proposals assessed in this Drainage Assessment include the following:

. Construction of a new street at the rear of the existing buildings on Dublin Street.
. Construction of a new car park.
° Access improvements to existing car park.

Public Realm improvements along Dublin St show realignment of kerblines and associated relocation of
road gullies. There are no other changes to the drainage network on Dublin St.

A Proposed Site Layout Plan has been presented as Appendix B.

Potential Future development Plans

In addition to this proposed development Monaghan County Council intent to use this project to
rejuvenate developments in the area. These developments may include residential and light industrial
units. It if further noted all proposals for these potential developments will be subject to their own
separate planning applications.
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3 Proposed Storm Water Drainage Strategy

3.1

3.2

3.3

Introduction

In order to assess the drainage requirements a review of pre-development and post development runoff
is required.

Pre-Development Runoff

The existing site is a mixture between brownfield and greenfield nature, comprising the rear gardens,
and derelict spaces to the rear of the properties along Dublin St. It is the intention to maintain brownfield
runoff rates / infrastructure where possible. Where within Greenfield areas, the discharge figure for the
development has been limited to the ‘greenfield’ run-off rate of 2I/s/ha (litres/second/hectare) as the
Greater Dublin Regional Code of Practice for Drainage Works Version 6.0.

Adjoining the site, there are two development plot area for potential future development. Provision has
been allowed for in this scheme for the storm water from these plots to connect to the proposed
drainage network. They have been designed at the equivalent greenfield runoff rate for the specific
area. It will be the future developers’ design criteria to maintain these flows withing specific drainage
designs & associated planning applications.

The current area, which is part of this development, to the North of Old Cross is currently draining
unattenuated into the existing discharge manhole. Based on a 50mm rainfall event, on an area of 346m?,
the discharge flow is 4.57I/s. As this is not a change from existing, this discharge flow has been included
in the overall flow control for the proposed area.

Post-Development Runoff

The proposed site development consists of a combination of hardstanding (vehicular pavements, car
park, footpaths, access and soft landscaping areas and subsequently will result in an increase of
impermeable surfacing.

Table 6-3 of the Urban Storm Drainage Critical Manual (Volume 1 January 2016) presents the percentage
imperviousness from different land uses or surface characteristics for the purpose of calculating runoff
rates. For the Hardstanding areas the runoff coefficient is 100% for paved areas. For the Landscape areas
the closest category within the table would be Parks / Cemeteries which illustrate the runoff coefficient
as 10%.

In order to provide a robust design solution, the drainage calculations detailed within this report have
been based on all landscaped areas as 20% runoff coefficient.

The storm sewer network has been modelled and the unrestricted discharge figures for the 1in 1, 1 in
30 and 1in 100 year Return Periods including 10% allowance for climate change are summarised in Table
1 below. A copy of the unrestricted discharge drainage calculations is provided in Appendix C for the site.
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Return Redevelopment
Period Discharge Q
(I/s)
(Unrestricted)
linl 79.3
+10%
1in 30 195.3
+10%
lin 250.6
100
+10%

Table 1: Post development discharge - Unrestricted

Comparison of Pre and Post Development Storm Water Discharges

With the addition of impermeable surfaces the post development discharge exceeds the pre
development discharge for all returns, a restricted discharge to the equivalent ‘Greenfield’ runoff rate
with storm water attenuation will be required.

Along Dublin Street and the nearby side streets, the gullies are to be rationalised and replaced in this
area, to discharge as existing, so there will be no change in flow in this area, hence it is not considered
in the calculations.

Proposed Site Storm Drainage and discharge

It is proposed to maintain the existing pre-development ‘Greenfield’ run-off rate of 2I/s/ha as outlined
in Greater Dublin Regional Code of Practice for Drainage Works Version 6.0 and ensure the overall
volumes are not exceeded over the lifespan of the development. As noted previously, when the
proposed area greenfield runoff is added to the 2 proposed future development areas and the existing
unrestricted flow, the total proposed discharge flow is 6.51/s

In order to achieve the restricted ‘Greenfield’ run-off rate: permeable pavements, rain gardens,
attenuation tanks and discharge flow controls limiting the storm water discharge from the development
are included within the drainage design. The attenuation tanks are situated at each car park with flow
controls , with the final discharge location at the Dublin Street roundabout.

A proposed storm network has been developed with consideration of the site proposals noted above.
The proposed storm sewers will collect the storm water via the SuDS proposals as listed above, as well
as road gullies and land drains and convey the flows through a dedicated gravity storm sewer following
the falls of the proposed road network (where achievable) discharging the collected flows to the
watercourse to the Southeast of the site. The proposed drainage layout is provided in Appendix D.

The storm sewer network has been modelled and the restricted discharge figures for the 1in 1, 1 in 30
and 1 in 100 year Return Periods including 10% allowance for climate change are summarised in Table
3 below.

The modelling has resulted in several cascading SuDS proposals, with associated flow control restricting
the discharge to 6.5l/s. A copy of the post development calculation inclusive of restricted flow /
attenuation is provided in Appendix E.
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Return Redevelopment
Period Discharge Q
(I/s)
(Restricted)
linl 5.5
+10%
1in30 5.7
+10%
lin 6.5
100
+10%

Table 3: Post development discharge — Restricted

Surface Water (Pluvial) Flood Risk

The proposed scheme design layout & levels along with the storm drainage design inclusive of
new storm sewer networks, restricted runoff rates and attenuation have been designed within

the below criteria.

e The drainage can be surcharged with no flooding with a freeboard of 300mm and a 10%
Climate Change for 1in 1 year; 1in 30 year, and a 1 in 100 year storm event.

Based on the design strategy & proposed drainage infrastructure proposed flood risk will not be
increased within or beyond the site boundary as a result of the proposed development.
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Proposed Foul Water Drainage Strategy

There is no foul run-off generated directly by the works envisaged by the scheme design as set out in the
Application for Development.

The scheme design does create two Development Plots which will be developed in the future as a mix of
commercial / residential properties. In order to cater for the future foul flow generated by the
Development Plots, a foul drainage sewer has been provided along Russell Row, with spur connections
to the Development Plots.

The proposed foul drainage includes connections at each potential future development site which will
convey flows through the proposed gravity pipework system. All foul drainage proposals will be designed
strictly in accordance with Uisce Eireann standards, and all required UE approvals will be in place prior
to construction.

A copy of the proposed drainage layout can be found in Appendix D.
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5 Conclusion

This Drainage Assessment (DA) has been completed with a review of the existing & proposed
development site to illustrate the infrastructure proposed.

The site is located adjacent to the National Primary Road (N14) and is within the defined settlement
framework boundary of Lifford.

The site is of ‘Brownfield’ nature, irregular in shape and consists of backlands areas to residential and
commercial properties on Dublin St. The development area is located to the northeast of the town
centre, extending from The Diamond to the northwest, south-eastwards along Dublin Street, and is
defined to the southeast by Old Cross Square. Access from Dublin is facilitated via the M1 and N2,
approximately 130km northbound and access from Belfast is via M1 and N2, approximately 91km to the
southwest. The levels on the site vary between 68m Above Ordnance Datum (AOD) (in the east) and
59mAOQD (in the south). The base level of the region and the site are the Ulster Canal and the River
Shambles, which on the site are at levels of around 59mAQOD. A desktop FRA has been completed by
McAdam Design & issued along with this planning application.

Calculations are presented that show the proposed storm drainage network for the development will
not exceed current ‘Brownfield’ run-off rates to the discharging sewer with the inclusion of appropriately
sized storm water attenuation and associated flow control.

With consideration of the drainage strategy and the surface water mitigation measures for the scheme
illustrated above, flood risk from pluvial flooding will be managed at the development and will not
increase the runoff elsewhere. Proposed levels have been developed to ensure that no properties will
be subject to flooding in the event that a local drainage system failure should occur.

In addition, foul sewerage is proposed to discharge to Irish Water infrastructure if potential future
developments occupy the site. These will be further illustrated in separate dedicated planning
applications as necessary.

A copy of the Proposed Drainage Layout is provided in Appendix D.
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Appendices
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Appendix A — Existing Site Topographical Survey
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GENERAL
I:Isme Boundary
Embankments

Proposed Development Area

HARD LANDSCAPE

P1: Silver Grey Natural Stone paving
Natural stone paving in silver grey tones to footpaths and
alleyways.

P2: Mid Grey Natural Stone paving
Natural stone paving in mid grey tones to carriageways.

P3: Precast Paving Units
Granite Aggregate precast paving units to footways.

P4: Block Paving
*Aquaflow' Block paving to car parking spaces.

P5: Precast Paving Units
Granite Aggregate precast paving units to central

gardens
P6: Cycle path

- P7 Asphalt

: Feature bands
‘eature bands in natural stone with a flamed finish

@ P9 Tactile paving to uncontrolled ped. crossings

E P10: Corduroy tactile paving to cycle lanes

@ P11: Corduroy tactile paving to steps

NOTES

1. This drawing is to be read in conjunction with all other
drawings and specifications.

2. Do not scale off this drawing. Written dimensions to be
taken only.

3. Any discrepancies found between this drawing and other
drawings and specifications in the construction
documents must be referred to the Landscape Architect
prior to work commencing.

4. This drawing must not be copied in whole or in part
without prior written consent of Optimised Environments

DRAWING INFORMATION BASED UPON

Emapsite: © Crown copyright and database rights 2019
Ordnance Survey 0100031673.

0S OpenData: Contains OS data © Crown copyright and
database right (2019).

Google Earth: Please show the attribution statement shown
on the Google map or image that you are using.

Topographical Survey: Please reference surveyor's survey.

CDM INFORMATION

1.

KEY PLAN

@ P12: Tactile guidance paving to ian areas

S P13: Tactile guidance paving to controlled crossings

: Feature paving inlay
: Mid Grey Self Binding Gravel to Park Footpaths

: Play Bark Surface

- Fe1: Fencing to future development plots
- Fe2: Proposed 1.2m high railings to reform boundary

E Fe3: Proposed sections of timber post and rail fencing

Fed: Proposed sections of 1.8m vertical timber board
fencing

EWhRelaining wall

STEPS

N S1:Natural stone steps to Old Cross Square
& with associated stainless steel handrails

:Natural stone steps
with associated stainless steel handrails

SOFT LANDSCAPE

$1: Shrub Mix 1

A mix of grasses,
and shrubs.

$2: Shrub Mix 2

A mix of grasses,
and shrubs.

$3: Rain Garden Mix

A mix of g grasses,
and shrubs.

$4: Perenial Wild flower Meadow
Seed mix

$5: Amenity Grass
Seed mix

1 T1 Proposed Semi-Mature tree in hard
Semi-Mature tree planting in hard landscape. To include
tree grille and proprietary tree pit.

T2: Proposed Semi-Mature tree in soft

Semi-Mature tree planting in soft landscape.

Retained Existing trees
Semi-Mature tree planting in soft landscape.

STREET FURNITURE

aised Planter
Raised planter with integrated seating. To include
groundcover, perennial and shrub planting species.

F2: Linear Raised Planter

e [ rectangular raised planter with integrated
seating. To include groundcover, perennial and shrub
planting species.

F3: Bench
Linear bench with timber top, backrest and armrests.

F4: Individual Seats
Clusters of individual seats.

F5: Cycle Stands

Stainless Steel 'Sheffield type cycle stands

Fé: Litter Bin
Locations for litter bins.

E F7: Catenary lighting

F8: Proposed lighting columns

F9: Proposed power points

F10: Proposed location for EV charging point

l:l F11: Proposed bollard to foot path edge

F12: Solar Bench
El F13: Bike repair station
El F14: Information Plaque

m F15: Water feature to Central Garden

F16: Existing Monument to Old Cross Square

@ F17: Play equiptment to park

06 Planning boundary updated. nt 10.02.25
Issued for Planning
05| Pianning lssue oo | 200128
04| Pianning lssue oo | e
03| Pianning Issue | 160924
02| Oratt Pianning. Issued for information ot | osos24
o1 Issued for information nt 23.04.24
Issue | Revision Initial Date
——

optimised environments Itd
EDINBURGH 206 Floor | Quartermile Two | 2 Lister Square | Edinburgh | EH3 SGL
101312215620 w optimisedenvironmens.com

LonboN Unit® | 3642 New Inn Yard | Shoredich | London | EC2A 3EY
102039844022 w optimisadonvironments.com

MANCHESTER 86 Princoss Stroot | Manchastor | M1 6NG
101616967550 optimisedenvironmens com

Client

Monaghan County Council

Project

Dublin Street North

Monaghan

Drawing Title

SITE LAYOUT

SHEET 01

Scale Bar North
2m 4m ém 8m 10m

Scale: 1:200@A1 Date: MARCH 2024

By: NT Status:  PLANNING
Checked: BP Approved: BP

Drawing Number Rev
DBL-OPE-00-XX-DR-L-901301 06

Computer File: )_Dublin St



T
=
—1_f NOTES

g LEGEND
° - = F GENERAL 1. This drawing is to be read in conjunction with all other

| = I:I Site Boundary drawings and specifications.
o 2. Do not scale off this drawing. Written dimensions to be

. taken only.

N (5\0 3. Any discrepancies found between this drawing and other

drawings and specifications in the construction
documents must be referred to the Landscape Architect
prior to work commencing.

4. This drawing must not be copied in whole or in part
without prior written consent of Optimised Environments
Ltd.

Ij Proposed Development Area

o

‘ HARD LANDSCAPE

P1: Silver Grey Natural Stone paving
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P2: Mid Grey Natural Stone paving
Natural stone paving in mid grey tones to carriageways.
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‘ P3: Precast Paving Units 0S OpenData: Contains OS data © Crown copyright and
Granite Aggregate precast paving units to footways. database right (2019).
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Granite Aggregate precast paving units {o ceniral Topographical Survey: Please reference surveyor's survey.
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l:l P6: Cycle path CDM INFORMATION

- P7 Asphalt 1.

P8: Feature bands
Feature bands in natural stone with a flamed finish

@ P9 Tactile paving to uncontrolled ped. crossings

E P10: Corduroy tactile paving to cycle lanes

@ P11: Corduroy tactile paving to steps
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P12: Tactile guidance paving to pedestrian areas

- ‘ S P13: Tactile guidance paving to controlled crossings

P14: Feature paving inlay
] \ N\

P15: Mid Grey Self Binding Gravel to Park Footpaths

D P16: Play Bark Surface

. Fef: Fencing to future development plots

E' Fe2: Proposed 1.2m high railings to reform boundary

E' Fe3: Proposed sections of timber post and rail fencing

Fe4: Proposed sections of 1.8m vertical timber board
fencing

Nwtﬁewining wall

STEPS

S1:Natural stone steps to Old Cross Square
NN\ i associored stamieee ool amarans
$2:Natural stone steps
with associated stainless steel handrails

SOFT LANDSCAPE

S1: Shrub Mix 1

A mix of , grasses, ial
and shrubs.

S2: Shrub Mix 2

A mix of , grasses, ial
and shrubs.

$3: Rain Garden Mix 2

A mix of groundcover, omamental grasses, perennials
and shrubs.
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$4: Perenial Wild flower Meadow
Seed mix

$5: Amenity Grass
Seed mix

T1 Proposed Semi-Mature tree in hard
J Semi-Mature tree planting in hard landscape. To include
tree grille and proprietary tree pit

T2: Proposed Semi-Mature tree in soft
Semi-Mature tree planting in soft landscape.

A Retained Existing trees 06| Planning boundary updated. | 00225
‘ Semi-Mature tree planting in soft landscape. Issued for Planning
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F2: Linear Raised Planter " Issue | Revision Initial Date
Linear / rectangular raised planter with integrated
seating. To include groundcover, perennial and shrub
planting species.

F3: Bench
Linear bench with timber top, backrest and armrests.

——
F4: Individual Seats optimised environments

,_S;’ [ Clusters of individual seats
imised environments Itd
T ¢ / 5 £5: Cycle Stands amoon o | i 2 s o 105
4 ! |stainless Steel Sheffield"type cycle stands e ot s o
L . N e e B or bi Lonoon U6 | 3642 New on Yard | Snorsdtcn | London | ECZA SEY.
7 T . & ocations forter bins. iz s oo

pL

L] EF“C“‘MW"S““"Q WANCHESTER 86 Pncess et | Manchestr | M1 GNG

F8: Proposed lighting columns

|
¢ / F9: Proposed power points Client

F10: Proposed location for EV charging point Monaghan County Council

<
& N l:l F11: Proposed bollard to foot path edge

/ : Projct
« F12: Solar Bench
r v, A\ & / .
N @ A / ' i Dublin Street North
(. Z Vi El F13: Bike repair station
7 o
5 : : i Monaghan
6,( // § . / El F14: Information Plaque ]
% m F15: Water feature to Central Garden Drawing Title
Jig’ F16: Existing Monument to Old Cross Square SITE LAYOUT
& \ ! A
/ X E F17: Play equiptment to park SHEET 02
\ Sy
s &
\ “'cg’ Scale Bar North
& ({

e e e—
2m 4m ém 8m 10m

Scale: 1:200@A1 Date: MARCH 2024

& > By: NT Status:  PLANNING
? ba vl s iy o e d —/ Checked: BP Approved: BP

S MATCH LINE

N Drawing Number Rev

Piva

‘ Computer i  Dustinst

DBL-OPE-00-XX-DR-L-901302 06




LEGEND NOTE®

= GENERAL 1. This drawing is to be read in conjunction with all other
I:Isno Boundary drawings and specifications.
° 2. Do not scale off this drawing. Written dimensions to be
taken only.
N - Embankments 3. Any qiscrepancies foung betyveen this drawing and other
P drawings and specifications in the construction

documents must be referred to the Landscape Architect
prior to work commencing.

4. This drawing must not be copied in whole or in part
without prior written consent of Optimised Environments

77| Proposed Development Area
s

HARD LANDSCAPE Ltd.
P1: Silver Grey Natural Stone paving
Natural stone paving in silver grey tones to footpaths and DRAWING INFORMATION BASED UPON
alleyways.

SE3-1

P2: Mid Grey Natural Stone paving Emapsite: © Crown copyright and database rights 2019

Natural stone paving in mid grey tones to carriageways. Ordnance Survey 0100031673.

P3: Precast Paving Units 0S OpenData: Contains OS data © Crown copyright and
Granite Aggregate precast paving units to footways. database right (2019).

P4: Block Paving Google Earth: Please show the attribution statement shown

*Aquaflow’ Block paving to car parking spaces. on the Google map or image that you are using.

P5: Precast Paving Units
Granite Aggregate precast paving units to central Topographical Survey: Please reference surveyor's survey.

gardens
- P6: Cycle path CDM INFORMATION

- P7 Asphalt 1.

P8: Feature bands
Feature bands in natural stone with a flamed finish

@ P9 Tactile paving to uncontrolled ped. crossings

MATCH LINE

E P10: Corduroy tactile paving to cycle lanes

@ P11: Corduroy tactile paving to steps

KEY PLAN

@ P12: Tactile guidance paving to pedestrian areas

S P13: Tactile guidance paving to controlled crossings

k P14: Feature paving inlay

P15: Mid Grey Self Binding Gravel to Park Footpaths

P16: Play Bark Surface
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| ¥ | Embankments

l:l Proposed Development Area

HARD LANDSCAPE

P1: Silver Grey Natural Stone paving
Natural stone paving in silver grey tones to footpaths and
alleyways.

P2: Mid Grey Natural Stone paving
Natural stone paving in mid grey tones to carriageways.

P3: Precast Paving Units
Granite Aggregate precast paving units to footways.

P4: Block Paving
[ |'Aquaflow’ Block paving to car parking spaces.

P5: Precast Paving Units
Granite Aggregate precast paving units to central

gardens
P6: Cycle path

- P7 Asphalt

: Feature bands
ature bands in natural stone with a flamed finish

@ P9 Tactile paving to uncontrolled ped. crossings

E P10: Corduroy tactile paving to cycle lanes

@ P11: Corduroy tactile paving to steps

NOTES

1. This drawing is to be read in conjunction with all other
drawings and specifications.

2. Do not scale off this drawing. Written dimensions to be
taken only.

3. Any discrepancies found between this drawing and other
drawings and specifications in the construction
documents must be referred to the Landscape Architect
prior to work commencing.

4. This drawing must not be copied in whole or in part
without prior written consent of Optimised Environments

DRAWING INFORMATION BASED UPON

Emapsite: © Crown copyright and database rights 2019
Ordnance Survey 0100031673.

0S OpenData: Contains OS data © Crown copyright and
database right (2019).

Google Earth: Please show the attribution statement shown
on the Google map or image that you are using.

Topographical Survey: Please reference surveyor's survey.

CDM INFORMATION

1.

KEY PLAN

@ P12: Tactile guidance paving to areas

S P13: Tactile guidance paving to controlled crossings

k P14: Feature paving inlay

P15: Mid Grey Self Binding Gravel to Park Footpaths
D P16: Play Bark Surface

Fe1: Fencing to future development plots

E' Fe2: Proposed 1.2m high railings to reform boundary
E Fe3: Proposed sections of timber post and rail fencing

Fe4: Proposed sections of 1.8m vertical timber board
fencing

E W1:Retaining wall
STEPS
NN\ it assoreted Sarites sl hancrals
i Sssoded amass stol handrails
SOFT LANDSCAPE

$1: Shrub Mix 1

A mix of 3 grasses,
and shrubs.

$2: Shrub Mix 2

A mix of 3 grasses,
and shrubs.

$3: Rain Garden Mix 2
A mix of groundcover, omamental grasses, perennials
and shrubs.

$4: Perenial Wild flower Meadow
Seed mix

$5: Amenity Grass
Seed mix

T1 Proposed Semi-Mature tree in hard
L% | semi-Mature tree planting in hard landscape. To include

= tree grille and proprietary tree pit
T2: Proposed Semi-Mature tree in soft
@ Semi-Mature tree planting in soft landscape.
Retained Existing trees
' Semi-Mature tree planting in soft landscape.

STREET FURNITURE

F1: Raised Planter
Raised planter with integrated seating. To include
groundcover, perennial and shrub planting species.

F2: Linear Raised Planter

_I Linear / rectangular raised planter with integrated
seating. To include groundcover, perennial and shrub
planting species.
F3: Bench
Linear bench with timber top, backrest and armrests.

F4: Individual Seats
Clusters of individual seats.

F5: Cycle Stands
Stainless Steel 'Sheffield' type cycle stands

“JF6: Litter Bin
Locations for ltter bins.

E F7: Catenary lighting
F8: Proposed lighting columns

F9: Proposed power points

F10: Proposed location for EV charging point
l:l F11: Proposed bollard to foot path edge

F12: Solar Bench

El F13: Bike repair station

El F14: Information Plaque

m F15: Water feature to Central Garden

V§ F16: Existing Monument to Old Cross Square

E F17: Play equiptment to park
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McAdam Design

1C Montgomery House

Castlereagh Business Park

478 Castlereagh Rd, Belfast,...

Unrestricted

Dublin Street North
Storm Water Flow

Date 03/02/2025

File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze Network 2020.1.3
STORM SEWER DESIGN by the Modified Rational Method
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 13.800 0.460 30.0 0.072 5.00 0.0 0.600 o 300 Pipe/Conduit i)
1.001 14.800 0.148 100.0 0.068 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.002 13.800 0.138 100.0 0.080 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.003 6.000 0.060 100.0 0.025 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.004 20.571 0.206 99.9 0.034 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.005 9.417 0.094 100.2 0.015 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.006 16.932 0.169 100.2 0.043 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.007 20.134 0.101 199.3 0.024 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.008 52.378 0.524 100.0 0.035 0.00 0.0 0.600 o 300 Pipe/Conduit &
2.000 11.200 0.112 100.0 0.031 5.00 0.0 0.600 o 300 Pipe/Conduit i)
3.000 13.300 0.443 30.0 0.020 5.00 0.0 0.600 o 300 Pipe/Conduit i)
2.001 21.000 0.210 100.0 0.041 0.00 0.0 0.600 o 300 Pipe/Conduit &
4.000 9.600 0.480 20.0 0.011 5.00 0.0 0.600 o 300 Pipe/Conduit i)
2.002 31.200 0.312 100.0 0.008 0.00 0.0 0.600 o 300 Pipe/Conduit i
2.003 8.700 0.087 100.0 0.040 0.00 0.0 0.600 o 300 Pipe/Conduit &
2.004 9.000 0.090 100.0 0.035 0.00 0.0 0.600 o 300 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.08 60.666 0.072 0.0 0.0 0.0 2.88 203.7 9.7
1.001 50.00 5.24 60.202 0.140 0.0 0.0 0.0 1.57 111.1 19.0
1.002 50.00 5.38 60.054 0.220 0.0 0.0 0.0 1.57 111.1 29.8
1.003 50.00 5.45 59.916 0.245 0.0 0.0 0.0 1.57 111.1 33.2
1.004 50.00 5.66 59.856 0.279 0.0 0.0 0.0 1.57 111.2 37.8
1.005 50.00 5.76 59.650 0.294 0.0 0.0 0.0 1.57 111.0 39.8
1.006 50.00 5.94 59.556 0.337 0.0 0.0 0.0 1.57 111.0 45.6
1.007 50.00 6.25 59.387 0.361 0.0 0.0 0.0 1.11 78.5 48.9
1.008 50.00 6.80 59.286 0.396 0.0 0.0 0.0 1.57 111.2 53.6
2.000 50.00 5.12 59.100 0.031 0.0 0.0 0.0 1.57 111.1 4.2
3.000 50.00 5.08 60.731 0.020 0.0 0.0 0.0 2.88 203.7 2.7
2.001 50.00 5.34 58.988 0.092 0.0 0.0 0.0 1.57 111.1 12.5
4.000 50.00 5.05 60.840 0.011 0.0 0.0 0.0 3.53 249.6 1.5
2.002 50.00 5.67 58.778 0.111 0.0 0.0 0.0 1.57 111.1 15.0
2.003 50.00 5.76 58.466 0.151 0.0 0.0 0.0 1.57 111.1 20.4
2.004 50.00 5.86 58.379 0.186 0.0 0.0 0.0 1.57 111.1 25.2
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McAdam Design

Dublin Street North
Storm Water Flow

1C Montgomery House
Castlereagh Business Park

478 Castlereagh Rd, Belfast,... |Unrestricted
Date 03/02/2025 Designed by PMcM
File 2025-01-31 Dublin Stree... |Checked by PA
Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
1.009 17.900 0.095 188.4 0.128 0.00 0.0 0.600 o 375 Pipe/Conduit
1.010 36.768 1.671 22.0 0.092 0.00 0.0 0.600 o 375 Pipe/Conduit
1.011 23.200 0.913 25.4 0.023 0.00 0.0 0.600 o 375 Pipe/Conduit
1.012 12.619 0.158 79.9 0.035 0.00 0.0 0.600 o 450 Pipe/Conduit
1.013 7.642 0.831 9.2 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
Network Results Table
PN Rain T.C. US/IL £ I.Area % Base Foul Add Flow Vel Cap
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s)
1.009 50.00 7.03 58.214 0.710 0.0 0.0 0.0 1.32 145.4
1.010 50.00 7.19 58.119 0.802 0.0 0.0 0.0 3.88 428.3
1.011 50.00 7.29 56.448 0.825 0.0 0.0 0.0 3.61 398.4
1.012 50.00 7.39 55.460 0.860 0.0 0.0 0.0 2.28 362.1
1.013 50.00 7.40 55.302 0.860 0.0 0.0 0.0 6.73 1070.8

Auto

Design

CNCNCNCNS

Flow
(1/s)

96.
108.
111.
116.
116.

[N G N B
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McAdam Design

1C Montgomery House

Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025

File 2025-01-31 Dublin Stree... |Checked by PA

Designed by PMcM

Innovyze

Network 2020.1.3

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) [ Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diaﬂ;ter Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1-1/01|61.866|1.200|0Open Manhole 1200|1.000 60.666 300
S1-1/02|61.402|1.200|Open Manhole 1200 |1.001 60.202 300|1.000 60.206 300 4
S1-1/03|61.296|1.242|0pen Manhole 1200|1.002 60.054 300|1.001 60.054 300
S1-1/04161.266|1.350|0pen Manhole 1200|1.003 59.916 300|1.002 59.916 300
S1-1/05|61.349|1.493|0Open Manhole 1200|1.004 59.856 300(1.003 59.856 300
S1-1/06|61.083|1.433|0pen Manhole 1200|1.005 59.650 300|1.004 59.650 300
S1-1/07160.999|1.443|0pen Manhole 1200|1.006 59.556 300|1.005 59.556 300
S1-1/08160.870|1.483|0Open Manhole 1200|1.007 59.387 300|1.006 59.387 300
S1-1/09|61.184|1.898|0pen Manhole 1200|1.008 59.286 300(1.007 59.286 300
S1-2/01161.100{2.000|Open Manhole 1200|2.000 59.100 300
S1-3/01161.931|1.200 |Open Manhole 1200|3.000 60.731 300
S1-2/02|61.500|2.512|0Open Manhole 1200|2.001 58.988 300|2.000 58.988 300
3.000 60.288 300 1300
S1-4/01162.040|1.200 |Open Manhole 1200|4.000 60.840 300
S1-2/03161.700(2.922|0Open Manhole 1200|2.002 58.778 300|2.001 58.778 300
4.000 60.360 300 1582
S1-2/04162.072|3.606|Open Manhole 1200|2.003 58.466 300(2.002 58.466 300
S1-2/05|61.826|3.447|0pen Manhole 1200|2.004 58.379 300(2.003 58.379 300
S1-1/10161.489|3.275|0pen Manhole 1350|1.009 58.214 375(1.008 58.762 300 473
2.004 58.289 300
S1-1/11160.593|2.474|0Open Manhole 1350|1.010 58.119 375|1.009 58.119 375
S1-1/12|58.739|2.291|0Open Manhole 1350 |1.011 56.448 37511.010 56.448 375
S1-1/13|57.816|2.356|0pen Manhole 1350|1.012 55.460 450|1.011 55.535 375
S1-1/14|57.931|2.629|0Open Manhole 1350|1.013 55.302 450(1.012 55.302 450
57.931|3.460 |Open Manhole 300 OUTFALL 1.013 54.471 450
No coordinates have been specified, layout information cannot be produced.
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McAdam Design
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Castlereagh Business Park

478 Castlereagh Rd, Belfast,...

Unrestricted
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Storm Water Flow

Date 03/02/20

File 2025-01-31 Dublin Stree...
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Designed by PMcM
Checked by PA

Innovyze

Network 2020.1.3

PN Hyd Diam

Sect
1.000 o
1.001 o
1.002 o
1.003 o
1.004 o
1.005 o
1.006 o
1.007 o
1.008 o
2.000 o
3.000 o
2.001 o
4.000 o
2.002 o
2.003 o
2.004 o

(rom)

300
300
300
300
300
300
300
300
300

300
300
300
300
300

300
300

PIPELINE

SCHEDULES for Storm

Upstream Manhole

MH C.Level I.Level D.Depth
(m)

Name

S1-1/01
S$1-1/02
S1-1/03
S1-1/04
S1-1/05
S1-1/06
S1-1/07
S1-1/08
S1-1/09

$1-2/01
S51-3/01
51-2/02
S1-4/01
51-2/03

S1-2/04
S1-2/05

PN Length Slope MH

(m)

.000 13.
.001 14.
.002 13.
.003 6.
.004 20.
.005 9.
.006 16.
.007 20.
.008 52.

el el e e

2.000 11.

3.000 13.

2.001 21.

4.000 9.

2.002 31.

.003 8.
2.004 9.

N

800
800
800
000
571
417
932
134
378

200

300

000

600

200

700
000

(1:X) Name

30.
100.
100.
100.

99.
100.
100.
199.
100.

100.
30.
100.
20.
100.

100.
.0 s1-1/10

100

S1-1/02
$1-1/03
S1-1/04
$1-1/05
S1-1/06
$1-1/07
S51-1/08
$1-1/09
S1-1/10

O W NN WOOOoOOo

0 S1-2/02

0 S1-2/02

0 S1-2/03

0 S1-2/03

0 S1-2/04
0 S1-2/05

61.
61.
.296
.266
61.
61.
60.
60.
61.

61
61

61.

61.

61.

62.

61.

62.
61.

866
402

349
083
999
870
184

040

700
072
826

(m)

60.
60.
60.
59.
59.
59.
59.
59.
59.

59.

60.

58.

60.

58.

58.
58.

666
202
054
916
856
650
556
387
286

100

731

988

840

778

466
379

(m)

PR R PR PR OOO

w

.900
.900
.942
.050
.193
.133
.143
.183
.598

.700

.900

.212

.900

.622

.306
.147

Downstream Manhole

MH MH DIAM., L*W
Connection (mm)
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200

MH MH DIAM., L*W

C.Level I.Level D.Depth

(m)

61.402
61.296
61.266
61.349
61.083
60.999
60.870
61.184
61.489

61.500

61.500

61.700

61.700

62.072
61.826
61.489

(m)

60.206
60.054
59.916
59.856
59.650
59.556
59.387
59.286
58.762

58.988

60.288

58.778

60.360

58.466
58.379
58.289

(m)

[ S e = =)

2.212

0.912

2.622

1.040

3.306

.147
2.900

w

.896
.942
.050
.193
.133
.143
.183
.598
.427

Connection

Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole

Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole

Open Manhole
Open Manhole

(mm)

1200
1200
1200
1200
1200
1200
1200
1200
1350

1200
1200
1200
1200
1200

1200
1350

©1982-2020 Innovyze




McAdam Design

1C Montgomery House

Castlereagh Business Park

478 Castlereagh Rd, Belfast,...

Unrestricted

Dublin Street North
Storm Water Flow

Date 03/02/2025

File 2025-01-31 Dublin Stree...
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Innovyze Network 2020.1.3
PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.009 o 375 S1-1/10 61.489 58.214 2.900 Open Manhole 1350
1.010 o 375 S1-1/11 60.593 58.119 2.099 Open Manhole 1350
1.011 o 375 S1-1/12 58.739 56.448 1.916 Open Manhole 1350
1.012 o 450 S1-1/13 57.8l16 55.460 1.906 Open Manhole 1350
1.013 o 450 S1-1/14 57.931 55.302 2.179 Open Manhole 1350

PN Length Slope
(1:X)

el e

.013

(m)

.009 17.900
.010 36.768
.011 23.200
.012 12.619
7.642

188.
22.
25.
79.

N O B O D

MH
Name

S1-1/11
S1-1/12
S1-1/13
S1-1/14

Downstream Manhole

C.Level I.Level D.Depth

(m)

60.593
58.739
57.816
57.931
57.931

(m)

58.119
56.448
55.535
55.302
54.471

(m)

.099
.916
.906
.179
.010

W N =N

MH
Connection

Open Manhole
Open Manhole
Open Manhole
Open Manhole
Open Manhole

MH DIAM., L*W
(mm)

1350
1350
1350
1350

300
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1C Montgomery House
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Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025

File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze

Network 2020.1.3

Storage Structures for Storm

Porous Car Park Manhole: S1-1/01, DS/PN: 1.000
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 30.6 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 61.800 Membrane Depth (mm)

Porous Car Park Manhole: S1-1/02, DS/PN: 1.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 55.6 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 60.528 Membrane Depth (mm)

Porous Car Park Manhole: S1-1/03, DS/PN: 1.002
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 56.7 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 60.380 Membrane Depth (mm)

Cellular Storage Manhole: S1-1/06, DS/PN: 1.005
Invert Level (m) 59.650 Safety Factor 2.0

Infiltration Coefficient Base
Infiltration Coefficient Side

Depth (m) Area (m?)

0.00000
0.00000

(m/hr)
(m/hr)

Porosity 0.95

0.000 30.0 0.0 0.801 0.0
0.800 30.0 0.0
Porous Car Park Manhole: S1-2/02, DS/PN: 2.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 47.2 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 60.500 Membrane Depth (mm)

0.

22.

80.

20.
10.
80.

20.
10.
80.

Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?)

10.
17.
80.

[eNOVING e NolNe)

0

O W U O O O

O W U o N O

[eNOVING e N elNe)
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McAdam Design Page 7
1C Montgomery House Dublin Street North

Castlereagh Business Park Storm Water Flow

478 Castlereagh Rd, Belfast,... |Unrestricted

Date 03/02/2025 Designed by PMcM

File 2025-01-31 Dublin Stree... |Checked by PA

Innovyze Network 2020.1.3

Porous Car Park Manhole: S1-2/03, DS/PN: 2.002

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 22.0

Max Percolation (1/s) 30.6 Slope (1:X) 80.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 60.700 Membrane Depth (mm) 0

Porous Car Park Manhole: S1-1/10, DS/PN: 1.009

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 27.0

Max Percolation (1/s) 150.0 Slope (1:X) 80.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 59.500 Membrane Depth (mm) 0

Cellular Storage Manhole: S1-1/11, DS/PN: 1.010

Invert Level (m) 58.119 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?) Inf. Area (m?)

0.000 110.0

0.0 1.201 0.0 0.0
1.200 110.0 0.0
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1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 8
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.331
Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 10, 10, 10
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S1-1/01 15 Winter 1 +10% 60.715
1.001 S1-1/02 15 Winter 1 +10% 100/15 Summer 60.294
1.002 S1-1/03 15 Winter 1 +10% 30/15 Winter 60.169
1.003 S1-1/04 15 Winter 1 +10% 30/15 Summer 60.069
1.004 S1-1/05 15 Winter 1 +10% 100/15 Summer 59.982
1.005 S1-1/06 15 Winter 1 +10% 30/15 Winter 59.789
1.006 S1-1/07 15 Winter 1 +10% 30/15 Winter 59.688
1.007 S1-1/08 15 Winter 1 +10% 30/15 Summer 59.553
1.008 S1-1/09 15 Winter 1 +10% 59.420
2.000 S1-2/01 15 Winter 1 +10% 59.145
3.000 S1-3/01 15 Winter 1 +10% 60.756
2.001 S1-2/02 15 Winter 1 +10% 59.060
4.000 S1-4/01 15 Winter 1 +10% 60.853
2.002 S1-2/03 15 Winter 1 +10% 100/15 Summer 58.852
2.003 S1-2/04 15 Winter 1 +10% 30/15 Summer 58.569
2.004 S1-2/05 15 Winter 1 +10% 30/15 Summer 58.493
1.009 S1-1/10 15 Winter 1 +10% 30/15 Summer 58.424
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McAdam Design

1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze

Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

Surcharged Flooded

US/MH Depth Volume
PN Name (m) (m3)

1.000 s1-1/01 -0.251 0.000
1.001 S1-1/02 -0.208 0.000
1.002 S1-1/03 -0.185 0.000
1.003 S1-1/04 -0.147 0.000
1.004 S1-1/05 -0.174 0.000
1.005 S1-1/06 -0.161 0.000
1.006 S1-1/07 -0.168 0.000
1.007 S1-1/08 -0.134 0.000
1.008 S1-1/09 -0.166 0.000
2.000 s1-2/01 -0.255 0.000
3.000 S1-3/01 -0.275 0.000
2.001 s1-2/02 -0.228 0.000
4.000 S1-4/01 -0.287 0.000
2.002 sS1-2/03 -0.226 0.000
2.003 s1-2/04 -0.197 0.000
2.004 sS1-2/05 -0.186 0.000
1.009 S1-1/10 -0.165 0.000

for Storm

Half Drain Pipe
Flow
(1/s)

Flow / Overflow Time
Cap. (1/s) (mins)

.06
.20 7
.31 7
.52
.37
.44 8
.40
.58
.41
.05
.02
.13 8
.01
.14 7
.26
.31
.59 6

O O O O OO O OO OO O oo oo o

10.
18.
28.
31.
35.
33.
37.
39.
42.

4.

2.
12.

1.
14.
18.
23.
71.

N O W O o O U W Oo W o 0 W J J b

Level
Status Exceeded

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze

Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

1.010 S1-1/11 30 Winter 1 +10% 58.231

1.011 S1-1/12 30 Winter 1 +10% 56.568

1.012 S1-1/13 30 Winter 1 +10% 100/15 Summer 55.645

1.013 S1-1/14 30 Winter 1 +10% 55.419

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

1.010 Si1-1/11 -0.263 0.000 0.19 13 74.9 OK
1.011 S1-1/12 -0.255 0.000 0.22 76.5 OK
1.012 S1-1/13 -0.265 0.000 0.35 79.1 OK
1.013 S1-1/14 -0.332 0.000 0.15 79.3 OK

for Storm
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McAdam Design

1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 8
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.331
Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 10, 10, 10
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S1-1/01 15 Winter 30 +10% 60.740
1.001 S1-1/02 15 Winter 30 +10% 100/15 Summer 60.405
1.002 S1-1/03 15 Winter 30 +10% 30/15 Winter 60.364
1.003 S1-1/04 15 Winter 30 +10% 30/15 Summer 60.238
1.004 S1-1/05 15 Winter 30 +10% 100/15 Summer 60.090
1.005 S1-1/06 15 Winter 30 +10% 30/15 Winter 59.959
1.006 S1-1/07 15 Winter 30 +10% 30/15 Winter 59.865
1.007 S1-1/08 15 Winter 30 +10% 30/15 Summer 59.736
1.008 S1-1/09 15 Winter 30 +10% 59.508
2.000 S1-2/01 15 Winter 30 +10% 59.169
3.000 S1-3/01 15 Winter 30 +10% 60.769
2.001 S1-2/02 15 Winter 30 +10% 59.104
4.000 S1-4/01 15 Winter 30 +10% 60.870
2.002 S1-2/03 15 Winter 30 +10% 100/15 Summer 58.929
2.003 S1-2/04 15 Winter 30 +10% 30/15 Summer 58.890
2.004 S1-2/05 15 Winter 30 +10% 30/15 Summer 58.797
1.009 S1-1/10 15 Winter 30 +10% 30/15 Summer 58.691
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1C Montgomery House Dublin Street North

Castlereagh Business Park Storm Water Flow

478 Castlereagh Rd, Belfast,... |Unrestricted

Date 03/02/2025 Designed by PMcM

File 2025-01-31 Dublin Stree... |Checked by PA

Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 s1-1/01 -0.226 0.000 0.14 6 23.3 OK
1.001 sS1-1/02 -0.097 0.000 0.47 4 44,1 OK
1.002 S1-1/03 0.010 0.000 0.74 4 68.4 SURCHARGED
1.003 S1-1/04 0.022 0.000 1.25 76.7 SURCHARGED
1.004 S1-1/05 -0.066 0.000 0.89 86.7 OK
1.005 S1-1/06 0.009 0.000 0.94 6 72.4 SURCHARGED
1.006 S1-1/07 0.009 0.000 0.86 81.2 SURCHARGED
1.007 S1-1/08 0.049 0.000 1.25 85.6 SURCHARGED
1.008 S1-1/09 -0.078 0.000 0.89 93.3 OK
2.000 s1-2/01 -0.231 0.000 0.12 10.0 OK
3.000 S1-3/01 -0.262 0.000 0.04 6.5 OK
2.001 s1-2/02 -0.184 0.000 0.31 5 30.5 OK
4.000 S1-4/01 -0.270 0.000 0.02 3.5 OK
2.002 sS1-2/03 -0.149 0.000 0.35 3 35.4 OK
2.003 s1-2/04 0.124 0.000 0.57 42.1 SURCHARGED
2.004 sS1-2/05 0.118 0.000 0.68 50.8 SURCHARGED
1.009 S1-1/10 0.102 0.000 1.45 7 173.8 SURCHARGED
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1C Montgomery House Dublin Street North

Castlereagh Business Park Storm Water Flow

478 Castlereagh Rd, Belfast,... |Unrestricted

Date 03/02/2025 Designed by PMcM

File 2025-01-31 Dublin Stree... |Checked by PA

Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

1.010 S1-1/11 15 Winter 30 +10% 58.303

1.011 S1-1/12 15 Winter 30 +10% 56.649

1.012 S1-1/13 15 Winter 30 +10% 100/15 Summer 55.788

1.013 S1-1/14 15 Winter 30 +10% 55.494

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

1.010 Si1-1/11 -0.191 0.000 0.48 9 185.8 OK
1.011 S1-1/12 -0.174 0.000 0.56 189.8 OK
1.012 S1-1/13 -0.121 0.000 0.87 195.5 OK
1.013 S1-1/14 -0.258 0.000 0.38 195.3 OK
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McAdam Design

1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 8
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.331
Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 10, 10, 10
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S1-1/01 15 Winter 100 +10% 60.752
1.001 S1-1/02 15 Winter 100 +10% 100/15 Summer 60.560
1.002 S1-1/03 15 Winter 100 +10% 30/15 Winter 60.450
1.003 S1-1/04 15 Winter 100 +10% 30/15 Summer 60.350
1.004 S1-1/05 15 Winter 100 +10% 100/15 Summer 60.241
1.005 S1-1/06 15 Winter 100 +10% 30/15 Winter 60.069
1.006 S1-1/07 15 Winter 100 +10% 30/15 Winter 59.959
1.007 S1-1/08 15 Winter 100 +10% 30/15 Summer 59.788
1.008 S1-1/09 15 Winter 100 +10% 59.568
2.000 S1-2/01 15 Winter 100 +10% 59.192
3.000 S1-3/01 15 Winter 100 +10% 60.774
2.001 S1-2/02 15 Winter 100 +10% 59.174
4.000 S1-4/01 15 Winter 100 +10% 60.873
2.002 S1-2/03 15 Winter 100 +10% 100/15 Summer 59.129
2.003 S1-2/04 15 Winter 100 +10% 30/15 Summer 58.998
2.004 S1-2/05 15 Winter 100 +10% 30/15 Summer 58.898
1.009 S1-1/10 15 Winter 100 +10% 30/15 Summer 58.792
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1C Montgomery House Dublin Street North

Castlereagh Business Park Storm Water Flow

478 Castlereagh Rd, Belfast,... |Unrestricted

Date 03/02/2025 Designed by PMcM
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Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 s1-1/01 -0.214 0.000 0.18 6 30.3 OK
1.001 sS1-1/02 0.058 0.000 0.60 3 55.5 SURCHARGED
1.002 S1-1/03 0.096 0.000 0.87 5 80.3 SURCHARGED
1.003 S1-1/04 0.134 0.000 1.45 89.2 SURCHARGED
1.004 S1-1/05 0.085 0.000 1.04 101.0 SURCHARGED
1.005 S1-1/06 0.119 0.000 1.11 8 85.2 SURCHARGED
1.006 S1-1/07 0.103 0.000 0.99 93.8 SURCHARGED
1.007 S1-1/08 0.101 0.000 1.44 98.6 SURCHARGED
1.008 S1-1/09 -0.018 0.000 1.00 105.0 OK
2.000 s1-2/01 -0.208 0.000 0.16 13.0 OK
3.000 S1-3/01 -0.257 0.000 0.05 8.4 OK
2.001 sS1-2/02 -0.114 0.000 0.41 3 39.7 OK
4.000 S1-4/01 -0.267 0.000 0.03 4.6 OK
2.002 sS1-2/03 0.051 0.000 0.39 4 39.8 SURCHARGED
2.003 sS1-2/04 0.232 0.000 0.71 52.5 SURCHARGED
2.004 sS1-2/05 0.219 0.000 0.86 64.4 SURCHARGED
1.009 S1-1/10 0.203 0.000 1.80 9 215.4 SURCHARGED
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1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Unrestricted

Date 03/02/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
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Innovyze

Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.010 S1-1/11 15 Winter 100 +10% 58.331
1.011 S1-1/12 15 Winter 100 +10% 56.682
1.012 S1-1/13 15 Winter 100 +10% 100/15 Summer 55.932
1.013 S1-1/14 15 Winter 100 +10% 55.525
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.010 S1-1/11 -0.163 0.000 0.61 11 235.5 OK
1.011 s1-1/12 -0.140 0.000 0.71 240.8 OK
1.012 S1-1/13 0.022 0.000 1.11 248 .2 SURCHARGED
1.013 S1-1/14 -0.226 0.000 0.49 250.6 OK
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ENHANCING LOCAL COMMUNITIES

Appendix D — Proposed Drainage Layout




/ Existing road drainage to be

collected thorough
proposed gullies and
connected to existing sewer

Hydrobrake Chamber - Unit reference|
MD-SHE-0082-3000-1000-3000 (Hydro

B

or similar app.

To restrict design flows to 3l/s (Greenfield Runoff

Rate for Proposed Site)

S$1-1/03

s’-1

07 —

Existing Building Foul and Storm Drainage to be retained.
Locations of discharge pipeline to be investigated to avoid
clashes with proposed infrastructure

Attenuation Tank

Polystorm Deep (or similar approved)
Tank Depth 0.8m (2 layers of 0.4m creates)

Tank to have minimum clear storage Volume of 24m*
Tank size for illustration purposes. Tank will be drawn to scale upon
design de and jon of

Isng.

| 3sn SH -’ls‘nj e A |

Connection Manhole for
Future Development
Storm water discharge rate
to be agreed through the
Planning Process

Existing Gullies on
existing road to be
retained in this area.
(Not shown on this
drawing.)

KEY PLAN

SCALE 1:4000

Notes:

1. This drawing should be read in relation to the subject of the title.
All other details illustrated on the drawing (e.g. The proposed
layout) are indicative only and are subject to change. For
updated details of the proposed layout and finished levels see
Proposed Layout & Levels drawings.

2. The mapping illustrated on this drawing is taken from the
existing topographical survey received from the client with

made to illustrate the prop: site layout for the

scheme.

3. All storm & foul drainag i in with IS EN
752: 2008

4. Drainage works to carried out in accordance with Civil
Engineering Specification for the Water Industry 6th Edition;
published by WRC plc 2004.

5. Manholes to be constructed from precast concrete rings (unless
otherwise stated / approved) to IS EN 1917 & BS 5911-3 with a
D400 heavy duty cover for driveway/carpark and B125 for

surface (in with IS EN 124:1994).

6.  Pipes to be uPVC to IS EN 1401-1 for sizes @100 & @150mm.
Pipes to be uPVC to WIS 4-35-01, for sizes @225 & @300mm.

7. Pipes for storm drainage to be proprietary plastic twin wall
design

8. All measurements shown are in meters, and all levels are to
ordnance datum unless otherwise indicated.

9. All Coordinates are to Irish Grid, unless otherwise noted.

10. For indicative location for all sewers and services please see
Existing Site Services drawings. It shall be the contractor's
responsibility to verify position and level prior to commencing
construction. The contractor shall also be responsible for the
arrangement of all necessary permits as required prior to
commencement.

11. Min cover to Clay / Concrete drainage Pipes to be 1200mm
under roads/footpaths and 600mm under landscaping. Min
cover to Thermoplastic drainage Pipes to be 900mm under
roads/footpaths and 600mm under landscaping. Where
adequate cover cannot be provided pipes are to be protected
with a lean mix concrete surround.

12. Changes in invert levels at a manhole (not requiring a drop
manhole) shall be graded evenly through the manhole in order to
avoid an abrupt change in invert level.

13. Where concrete surround is specified for pipes the pipes shall be
first with an appi d plastic Flexibility at
Jjoints shall be maintained by insertion of 25mm compressible
Joint board at each joint to break the continuity of the concrete
surround. However the plastic membrane shall be continuous at
these locations to protect rubber jointing rings from ingress of
grout. The minir i of the should
be 150mm or the diameter of the pipe whichever is the greater.

14. Compressible boards to be laid between crossing pipes where
cover between pipes limited.

15.  Existing sewers to be maintained and kept in service at all times.
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Proect STAGE 3 - PLANNING

Status

o= DUBLIN ROAD NORTH

prawing. PROPOSED DRAINAGE PLANS

16. This drawing should be read in conjunction with proposed SHEET 1
inag hedule ings, ion details ings and
all other relevant drawings. Scale 1:200 @ A1
17.  All drainage channels and outfalls to be constructed in
accordance with manufactures specifications. Drawn PMcM Checked  PA Approved KOS
18. Al details/ di jons to be checked by the . Any Date 07.02.25 Date 07.02.25 Date 07.02.25
iscrepancies to be reported to the i i diatel
19. Invert levels of catchpit shown denote app Project - Organisation - Zone - Level - Type - Role - Number - Revision
invert levels of the lowest pipe and do not include for catchpit DSN -MCA -ZZ - XX -DR-CE -2001 - PO1
sump depth.

20. Existing services are not fully indicated within this drawing.
Refer to drawings DSN-MCA-ZZ-XX-DR-C-1021-1024 Existing
Services Plan. All works to be coordinated at detailed design to
avoid clashing with existing services where possible
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All dimensions are in metres. Figured dimensions to be taken in preference to scaled
dimensions. Dimensions to be checked on site. © 2023 McAdam Design Ltd.




. ‘\\ ' Ny
H \ by 2
‘ )
e ‘.! o —}
“' 12001
B v 3 v
02 2003
) [ 7
|' )
r =
2004 s X/
)
o —
il \ 7 |
i f ¢ &
! KEY PLAN
3( SCALE 1:4000
LEGEND

— St smmstimmsiimmsiim=  PROPOSED STORM SEWER
e e e PROPOSED FOUL SEWER

— PROPOSED TRAPPED GULLY
LOCATIONS ARE INDICATIVE
ONLY AND WILL BE SUBJECT
TO FURTHER DEVELOPMENT
AT DETAILED DESIGN STAGE

PROPOSED CHANNEL DRAINAGE

P
/ % 3 Q Fxxx PROPOSED FOUL MANHOLE
K
LT~ % O Sxxx PROPOSED STORM MANHOLE
— \"\ ATTENUATION TANK / PETROL
/,( INTERCEPTOR (REFER TO NOTES)
_,BJ—/ PERMEABLE PAVEMENT
\F/I\/’/ RAIN GARDEN
EXISTING FOUL DRAINAGE

H” H” EXISTING STORM DRAINAGE

M e
S 1 e,

PROPOSED GULLIES TO REPLACE

i '_.,‘ EXISTING DRAINS AND CONNECT
fm Notes: e TO EXISTING SEWER. LOCATIONS
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j ;AII other de{a:l_s lllqstrated on the draW(ng (e.g. The proposed DEVELOPMENT AT DETAILED
2 layout) are indicative only and are subject to change. For DESIGN STAGE
updated details of the proposed layout and finished levels see
Proposed Layout & Levels drawings. EXISTING FOUL SEWER
2. The mapping illustrated on this drawing is taken from the ingininininginpinginings  TO BE REMOVED
existing topographical survey received from the client with
made to illustrate the prop site layout for the
scheme. ooy, EXISTING STORM SEWER
3. All storm & foul drainage designed in with IS EN TO BE REMOVED
752: 2008
4. Drainage works to carried out in accordance with Civil Includes Ordnance Survey Ireland data reproduced under OSi Licence No.
Engineering Specification for the Water Industry 6th Edition; 2020/08i_NMA_158 Monaghan County Council. Unauthorised reproduction infringes
published by WRC plc 2004. Ordnance Survey Ireland, Government of Ireland copyright. © Ordnance Survey Ireland, 2023
5. Manholes to be constructed from precast concrete rings (unless
otherwise stated / approved) to IS EN 1917 & BS 5911-3 with a
D400 heavy duty cover for driveway/carpark and B125 for
ining surface (in with IS EN 124:1994).
= 6.  Pipes to be uPVC to IS EN 1401-1 for sizes @100 & @150mm.
Alfonuation Tank Pipes to be uPVC to WIS 4-35-01, for sizes @225 & 300mm. | poz | 100225 | Upsated for planning issue osA
Polystorm Deep (or similar approved) 7. Pipes for storm drainage to be proprietary plastic twin wall ! ‘
T I A Tank Depth 1.2m (3 layers of 0.4m creates) dasign PO1 07.02.25 | First Issue for planning PMcM
MD}-,Sr:E-r(a)OEZ-ag(,)'(')-%OO-g,s(;E (;e ':frz Tank m. have minimum clear storage VOIU'."S of 132m? 8. All measurements shown are in meters, and all levels are to Rev Date Description App
or similar 4 Tank size for illustration purposes. Tank will be drawn to scale upon| ordnance datum unless otherwise indicated. Project Manager, Civil & Structural Engineers
To restrict design flows to 3.5l/s (Grrerenﬁeld design dev and of 9. All Coordinates are to Irish Grid, unless otherwise noted.
Runoff Rate for Proposed Site) A ~—" 10. For indicative location for all sewers and services please see I I M
Existing Site Services drawings. It shall be the contractor's c
responsibility to verify position and level prior to commencing ENHANCING LOCAL COMMUNITIES
construction. The contractor shall also be responsible for the = AR Tl =
arrangement of all necessary permits as required prior to lgyf_"tg”me'y H;::z L 02890402000 ok
commencement. Belfast, BT5 6BQ www.mcadamdesign.co.uk
11.  Min cover to Clay / Concrete drainage Pipes to be 1200mm
under roads/footpaths and 600mm under landscaping. Min Landscape Architects

cover to Thermoplastic drainage Pipes to be 900mm under o en gs‘;{;‘iﬁ:ﬁe‘iz‘v‘:";"[’i‘;’:’%‘ﬂare
roads/footpaths and 600mm under landscaping. Where Edinburgh, EH3 9GL q

adequate cover cannot be provided pipes are to be p
with a lean mix concrete surround. cpdn‘ised environments M?;‘fﬁg?ﬁﬂl info@op-en.co.uk

12. Changes in invert levels at a manhole (not requiring a drop

Connection Manhole for manhole) shall be graded evenly through the manhole in order to | ciicnt
Future Development avoid an abrupt change m'mvert I_e_vel. ' . r c hisite Contas Skl chi
Storm water discharge rate 13. Where concrete surround is specified for pipes the pipes shall be |7 omhairie uinea in
to be agreed thmugri‘,] the first wrapped with an app. d plastic . Flexibility at 'b_ et ’i: Managhan County Council
Planningg Process Jjoints shall be maintained by insertion of 25mm Jol i -
Joint board at each joint to break the continuity of the concrete Poject  STAGE 3 - PLANNING
Status

surround. However the plastic membrane shall be continuous at

these locations to protect rubber jointing rings from ingress of Project
grout. The minimum thickness of the concrete surround should DUBLIN ROAD NORTH
be 150mm or the diameter of the pipe whichever is the greater.

14. Compressible boards to be laid between crossing pipes where
cover between pipes limited.

15. Existing sewers to be maintained and kept in service at all times.
16. This drawing should be read in conjunction with proposed

prawing. PROPOSED DRAINAGE PLANS

gs, ion details ings and SHEET 2
all other relevant drawings.
17. Al drainage channels and outfalls to be constructed in seale  1:500 @ A1
with i i
, 18. Al details/ di jons to be checked by the - Any Drawn  PMcM Checked PA Approved KOS
, discrepancies to be reported to the engineer immediately. Date 07.02.25 Date 07.02.25 Date 07.02.25
, 19. Invert levels of catchpit chambers shown denote approxir
invert levels of the lowest pipe and do not include for catchpit Project - Organisation - Zone - Level - Type - Role - Number - Revision
/ sump depth. DSN -MCA -ZZ -XX -DR-CE -2002 - PO1
’ 20. Existing services are not fully indicated within this drawing.
NI W ——— — Refer to drawings DSN-MCA-ZZ-XX-DR-C-1021-1024 Existing Project Number Status code & Description
MATCH LINE Services Plan. All works to be coordinated at detailed designto | E2442 S2  For Information

avoid clashing with existing services where possible

All dimensions are in metres. Figured dimensions to be taken in preference to scaled
dimensions. Dimensions to be checked on site. © 2023 McAdam Design Ltd.
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2. The mapping illustrated on this drawing is taken from the

existing topographical survey received from the client with

amendments made to illustrate the proposed site layout for the EXISTING STORM SEWER
scheme. ittt TO BE REMOVED

3. All storm & foul drainage designed in accordance with IS EN
752: 2008

4. Drainage works to carried out in accordance with Civil Includes Ordnance Survey Ireland data reproduced under OSi Licence No.
Engineering Specification for the Water Industry 6th Edition; 2020/0Si_ NMA_158 Monaghan County Council. Unauthorised reproduction infringes

Ordnance Survey Ireland, Government of Ireland copyright. © Ordnance Survey Ireland, 2023

published by WRC plc 2004.

5. Manholes to be constructed from precast concrete rings (unless
otherwise stated / approved) to IS EN 1917 & BS 5911-3 with a
D400 heavy duty cover for driveway/carpark and B125 for
remaining surface (in accordance with IS EN 124:1994).

6.  Pipes to be uPVC to IS EN 1401-1 for sizes @100 & @150mm.
Pipes to be uPVC to WIS 4-35-01, for sizes @225 & @300mm.

7. Pipes for storm drainage to be proprietary plastic twin wall
design Rev Date Desoription APD

8. All measurements shown are in meters, and all levels are to
ordnance datum unless otherwise indicated.

9.  All Coordinates are to Irish Grid, unless otherwise noted.
10. For indicative location for all sewers and services please see I I M C Ad q m
Existing Site Services drawings. It shall be the contractor's " et

responsibility to verify position and level prior to commencing NG LOCA

P02 10.02.25 Updated for planning issue DSA
PO1 07.02.25 First Issue for planning PMcM

Project Manager, Civil & Structural Engineers

construction. The contractor shall also be responsible for the 1c Montgomery House T: 028 9040 2000
arrangement of all necessary permits as required prior to 478 C: Road E: admi ign.co.uk
commencement. Belfast, BT5 6BQ www.mcadamdesign.co.uk

11. Min cover to Clay / Concrete drainage Pipes to be 1200mm Landscape Architects
under roads/footpaths and 600mm under landscaping. Min Optomised Environments Ltd
cover to Thermoplastic drainage Pipes to be 900mm under pen Quartermile two, 2 Lister Square
roads/footpaths and 600mm under landscaping. Where Edinburgh, EH3 9GL

adequate cover cannot be provided pipes are to be protected T TP e I — T 01312215920
with a lean mix concrete surround. CDUI’WSEO environments www.op-en.co.uk | info@op-en.co.uk
12. Changes in invert levels at a manhole (not requiring a drop

manhole) shall be graded evenly through the manhole in order to Client a
i) .

avoid an abrupt change in invert level.

13. Where concrete surround is specified for pipes the pipes shall be
first wrapped with an approved plastic membrane. Flexibility at
Joints shall be maintained by insertion of 25mm compressible
Joint board at each joint to break the continuity of the concrete g{g{ig STAGE 3 - PLANNING
surround. However the plastic membrane shall be continuous at
these locations to protect rubber jointing rings from ingress of Project DUBLIN ROAD NORTH
grout. The minimum thickness of the concrete surround should
be 150mm or the diameter of the pipe whichever is the greater.

14. Compressible boards to be laid between crossing pipes where
cover between pipes limited.

15. Existing sewers to be maintained and kept in service at all times. | P@vna. PROPOSED DRAINAGE PLANS

Combairle Contae Mhuineachain

Managhan County Council

16. This drawing should be read in conjunction with proposed SHEET 3
inag hedule ings, ion details ings and

all other relevant drawings. Scale 1:500 @ A1

17. All drainage channels and outfalls to be constructed in
accordance with manufactures specifications. Drawn  PMcM Checked PA Approved KOS

18. Al details/ dimensions to be checked by the contractor. Any Date 07.02.25 Date 07.02.25 Date 07.02.25
discrepancies to be reported to the engir i jately.

19. Invert levels of catchpit chambers shown denote approximate Project - Organisation - Zone - Level - Type - Role - Number - Revision
invert levels of the lowest pipe and do not include for catchpit DSN - MCA -ZZ - XX -DR -CE -2003 - PO1

_— sump depth.
. " ” 5 — Y 20. Existing services are not fully indicated within this drawing. -
e e e e mﬁ HE‘N-Er \ooF— Refer to drawings DSN-MCA-ZZ-XX-DR-C-1021-1024 Existing EZ?:;WW 232‘"5 °°d;::’e|;°f'§:?;aﬁon

Services Plan. All works to be coordinated at detailed design to
avoid clashing with existing services where possible

- \ \ All dimensions are in metres. Figured dimensions to be taken in preference to scaled
dimensions. Dimensions to be checked on site. © 2023 McAdam Design Ltd
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Notes:

1.

This drawing should be read in relation to the subject of the title.
All other details illustrated on the drawing (e.g. The proposed
layout) are indicative only and are subject to change. For
updated details of the proposed layout and finished levels see
Proposed Layout & Levels drawings.
The mapping illustrated on this drawing is taken from the
existing topographical survey received from the client with
amendments made to illustrate the proposed site layout for the
scheme.
All storm & foul drainag i in with IS EN
752: 2008
Drainage works to carried out in accordance with Civil
Engineering Specification for the Water Industry 6th Edition;
published by WRC plc 2004.
Manholes to be constructed from precast concrete rings (unless
otherwise stated / approved) to IS EN 1917 & BS 5911-3 with a
D400 heavy duty cover for driveway/carpark and B125 for

ining surface (in with IS EN 124:1994).
Pipes to be uPVC to IS EN 1401-1 for sizes @100 & @150mm.
Pipes to be uPVC to WIS 4-35-01, for sizes @225 & @300mm.
Pipes for storm drainage to be proprietary plastic twin wall
design
All measurements shown are in meters, and all levels are to
ordnance datum unless otherwise indicated.
All Coordinates are to Irish Grid, unless otherwise noted.

. For indicative location for all sewers and services please see

Existing Site Services drawings. It shall be the contractor's
responsibility to verify position and level prior to commencing
construction. The contractor shall also be responsible for the
arrangement of all necessary permits as required prior to
commencement.

. Min cover to Clay / Concrete drainage Pipes to be 1200mm

under roads/footpaths and 600mm under landscaping. Min
cover to Thermoplastic drainage Pipes to be 900mm under
roads/footpaths and 600mm under landscaping. Where
adequate cover cannot be provided pipes are to be protected
with a lean mix concrete surround.

. Changes in invert levels at a manhole (not requiring a drop

manhole) shall be graded evenly through the manhole in order to
avoid an abrupt change in invert level.

. Where concrete surround is specified for pipes the pipes shall be

first wrapped with an app d plastic . Flexibility at
Jjoints shall be maintained by it ion of 25mm comp i

LEGEND
— S st stmmstimmsiimmsiim=  PROPOSED STORM SEWER

i Pl el e PROPOSED FOUL SEWER

T PROPOSED TRAPPED GULLY

il TO BE REMOVED

Sttt 1O BE REMOVED

LOCATIONS ARE INDICATIVE
ONLY AND WILL BE SUBJECT
TO FURTHER DEVELOPMENT
AT DETAILED DESIGN STAGE

PROPOSED CHANNEL DRAINAGE

Q Fxxx PROPOSED FOUL MANHOLE

O Sxxx PROPOSED STORM MANHOLE

ATTENUATION TANK / PETROL
INTERCEPTOR (REFER TO NOTES)

PERMEABLE PAVEMENT

RAIN GARDEN

EXISTING FOUL DRAINAGE

EXISTING STORM DRAINAGE

PROPOSED GULLIES TO REPLACE
» EXISTING DRAINS AND CONNECT
~ TO EXISTING SEWER. LOCATIONS
ARE INDICATIVE ONLY AND WILL BE
SUBJECT TO FURTHER
DEVELOPMENT AT DETAILED
DESIGN STAGE

EXISTING FOUL SEWER

EXISTING STORM SEWER

Includes Ordnance Survey Ireland data reproduced under OSi Licence No.
2020/0Si_NMA_158 Monaghan County Council. Unauthorised reproduction infringes
Ordnance Survey Ireland, Government of Ireland copyright. ® Ordnance Survey lreland, 2023

P02 10.02.25 | Updated for planning issue DSA
P01 07.02.25 First Issue for planning PMcM
Rev Date Description App.

Project Manager, Civil & Structural Engineers

// McAdam

ENHANCING LOCAL COMMUNITIES
1c Montgomery House T: 028 9040 2000

478 C: Road E: ign.co.uk
Belfast, BT5 6BQ www.mcadamdesign.co.uk
Landscape Architects

e e —
optimised environments  Luorancou
www.op-en.co.uk | info@op-en.co.uk

Optomised Environments Ltd
Quartermile two, 2 Lister Square
Edinburgh, EH3 9GL

Client

Comhairle Contae Mhuineachain

Maonaghan County Council

Joint board at each joint to break the continuity of the concrete
surround. However the plastic shall be i at

Project
Status

STAGE 3 - PLANNING

these locations to protect rubber jointing rings from ingress of
grout. The minir i of the d should
be 150mm or the diameter of the pipe whichever is the greater.

. Compressible boards to be laid between crossing pipes where

cover between pipes limited.
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McAdam Design Page 1
1C Montgomery House Dublin Street North

Castlereagh Business Park Storm Water Flow

478 Castlereagh Rd, Belfast,... |Attenuated

Date 31/01/2025 Designed by PMcM

File 2025-01-31 Dublin Stree... |Checked by PA

Innovyze Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland

Return Period (years) 2 PIMP (%) 100
M5-60 (mm) 18.200 Add Flow / Climate Change (%) 0
Ratio R 0.331 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagram for Storm
Time Area Time Area
(mins) (ha) | (mins) (ha)
0-4 0.566 4-8 0.294
Total Area Contributing (ha) = 0.860
Total Pipe Volume (m?®) = 31.037
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 13.800 0.460 30.0 0.072 5.00 0.0 0.600 o 300 Pipe/Conduit &
1.001 14.800 0.148 100.0 0.068 0.00 0.0 0.600 o 300 Pipe/Conduit )
1.002 13.800 0.138 100.0 0.080 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.003 6.000 0.060 100.0 0.025 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.004 20.571 0.206 99.9 0.034 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.005 9.417 0.094 100.2 0.015 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.006 16.932 0.169 100.2 0.043 0.00 0.0 0.600 o 300 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.08 60.666 0.072 0.0 0.0 0.0 2.88 203.7 9.7
1.001 50.00 5.24 60.202 0.140 0.0 0.0 0.0 1.57 111.1 19.0
1.002 50.00 5.38 60.054 0.220 0.0 0.0 0.0 1.57 111.1 29.8
1.003 50.00 5.45 59.916 0.245 0.0 0.0 0.0 1.57 111.1 33.2
1.004 50.00 5.66 59.856 0.279 0.0 0.0 0.0 1.57 111.2 37.8
1.005 50.00 5.76 59.650 0.294 0.0 0.0 0.0 1.57 111.0 39.8
1.006 50.00 5.94 59.556 0.337 0.0 0.0 0.0 1.57 111.0 45.6

©1982-2018 Innovyze




McAdam Design

1C Montgomery House

Castlereagh Business Park

478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Attenuated

Date 31/01/2025

File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze Network 2018.1.1
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.007 20.134 0.101 199.3 0.024 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.008 52.378 0.524 100.0 0.035 0.00 0.0 0.600 o 300 Pipe/Conduit e
2.000 11.200 0.112 100.0 0.031 5.00 0.0 0.600 o 300 Pipe/Conduit &
3.000 13.300 0.443 30.0 0.020 5.00 0.0 0.600 o 300 Pipe/Conduit &
2.001 21.000 0.210 100.0 0.041 0.00 0.0 0.600 o 300 Pipe/Conduit e
4.000 9.600 0.480 20.0 0.011 5.00 0.0 0.600 o 300 Pipe/Conduit &
2.002 31.200 0.312 100.0 0.008 0.00 0.0 0.600 o 300 Pipe/Conduit e
2.003 8.700 0.087 100.0 0.040 0.00 0.0 0.600 o 300 Pipe/Conduit &
2.004 9.000 0.090 100.0 0.035 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.009 17.900 0.095 188.4 0.128 0.00 0.0 0.600 o 375 Pipe/Conduit e
1.010 36.768 1.671 22.0 0.092 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.011 23.200 0.913 25.4 0.023 0.00 0.0 0.600 o 375 Pipe/Conduit e
1.012 12.619 0.158 79.9 0.035 0.00 0.0 0.600 o 450 Pipe/Conduit &
1.013 7.642 0.831 9.2 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit e
Network Results Table

PN Rain T.C. US/IL £ I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.007 50.00 6.25 59.387 0.361 0.0 0.0 0.0 1.11 78.5 48.9
1.008 50.00 6.80 59.286 0.396 0.0 0.0 0.0 1.57 111.2 53.6
2.000 50.00 5.12 59.100 0.031 0.0 0.0 0.0 1.57 111.1 4.2
3.000 50.00 5.08 60.731 0.020 0.0 0.0 0.0 2.88 203.7 2.7
2.001 50.00 5.34 58.988 0.092 0.0 0.0 0.0 1.57 111.1 12.5
4.000 50.00 5.05 60.840 0.011 0.0 0.0 0.0 3.53 249.6 1.5
2.002 50.00 5.67 58.778 0.111 0.0 0.0 0.0 1.57 111.1 15.0
2.003 50.00 5.76 58.466 0.151 0.0 0.0 0.0 1.57 111.1 20.4
2.004 50.00 5.86 58.379 0.186 0.0 0.0 0.0 1.57 111.1 25.2
1.009 50.00 7.03 58.214 0.710 0.0 0.0 0.0 1.32 145.4 96.1
1.010 50.00 7.19 58.119 0.802 0.0 0.0 0.0 3.88 428.3 108.6
1.011 50.00 7.29 56.448 0.825 0.0 0.0 0.0 3.61 398.4 111.7
1.012 50.00 7.39 55.460 0.860 0.0 0.0 0.0 2.28 362.1 116.5
1.013 50.00 7.40 55.302 0.860 0.0 0.0 0.0 6.73 1070.8 116.5
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1C Montgomery House

Castlereagh Business Park

Dublin Street North
Storm Water Flow

478 Castlereagh Rd, Belfast,... |Attenuated

Date 31/01/2025 Designed by PMcM
File 2025-01-31 Dublin Stree... |Checked by PA
Innovyze Network 2018.1.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) [ Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diaﬂ;ter Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1-1/01|61.866|1.200|0Open Manhole 1200|1.000 60.666 300
S1-1/02161.402|1.200 |Open Manhole 1200(1.001 60.202 30011.000 60.206 300 4
S1-1/03|61.296|1.242|0pen Manhole 1200|1.002 60.054 300(1.001 60.054 300
S1-1/04|61.266|1.350|0pen Manhole 1200|1.003 59.916 300|1.002 59.916 300
S1-1/05|61.349|1.493|0Open Manhole 1200|1.004 59.856 300(1.003 59.856 300
S1-1/06|61.083|1.433|0pen Manhole 1200|1.005 59.650 300|1.004 59.650 300
S1-1/07160.999|1.443|0pen Manhole 1200|1.006 59.556 300|1.005 59.556 300
S1-1/08|60.870|1.483|0Open Manhole 1200|1.007 59.387 300|1.006 59.387 300
S1-1/09|61.184|1.898|0pen Manhole 1200|1.008 59.286 300(1.007 59.286 300
S1-2/01|61.100{2.000|0Open Manhole 1200|2.000 59.100 300
S1-3/01161.931|1.200 |Open Manhole 1200(3.000 60.731 300
S1-2/02|61.500|2.512|0Open Manhole 1200|2.001 58.988 300(2.000 58.988 300
3.000 60.288 300 1300
S1-4/01162.040|1.200 |Open Manhole 1200(4.000 60.840 300
S1-2/03|61.700(2.922|0pen Manhole 1200|2.002 58.778 300|2.001 58.778 300
4.000 60.360 300 1582
S1-2/04162.072|3.606|0Open Manhole 1200|2.003 58.466 300(2.002 58.466 300
S1-2/05|61.826(3.447|0pen Manhole 1200|2.004 58.379 300(2.003 58.379 300
S1-1/10|61.489|3.275|0pen Manhole 1350|1.009 58.214 375(1.008 58.762 300 473
2.004 58.289 300
S1-1/11160.593|2.474|0Open Manhole 1350|1.010 58.119 375|1.009 58.119 375
S1-1/12158.739|2.291 | Open Manhole 1350|1.011 56.448 375|1.010 56.448 375
S1-1/13|57.816|2.356|0pen Manhole 1350|1.012 55.460 45011.011 55.535 375
S1-1/14|57.931|2.629|0Open Manhole 1350|1.013 55.302 45011.012 55.302 450
57.931|3.460 |Open Manhole 300 OUTFALL 1.013 54.471 450
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1C Montgomery House Dublin Street North

Castlereagh Business Park Storm Water Flow

478 Castlereagh Rd, Belfast,... |Attenuated

Date 31/01/2025 Designed by PMcM

File 2025-01-31 Dublin Stree... |Checked by PA

Innovyze Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.000 o 300 S1-1/01 61.866 60.666 0.900 Open Manhole 1200
1.001 o 300 S1-1/02 61.402 60.202 0.900 Open Manhole 1200
1.002 o 300 S1-1/03 61.296 60.054 0.942 Open Manhole 1200
1.003 o 300 S1-1/04 61.266 59.916 1.050 Open Manhole 1200
1.004 o 300 sS1-1/05 61.349 59.856 1.193 Open Manhole 1200
1.005 o 300 S1-1/06 61.083 59.650 1.133 Open Manhole 1200
1.006 o 300 S1-1/07 60.999 59.556 1.143 Open Manhole 1200
1.007 o 300 S1-1/08 60.870 59.387 1.183 Open Manhole 1200
1.008 o 300 sS1-1/09 61.184 59.286 1.598 Open Manhole 1200
2.000 o 300 S1-2/01 61.100 59.100 1.700 Open Manhole 1200
3.000 o 300 sS1-3/01 61.931 60.731 0.900 Open Manhole 1200
2.001 o 300 s1-2/02 61.500 58.988 2.212 Open Manhole 1200
4.000 o 300 S1-4/01 62.040 60.840 0.900 Open Manhole 1200
2.002 o 300 S1-2/03 61.700 58.778 2.622 Open Manhole 1200
2.003 o 300 S1-2/04 62.072 58.466 3.306 Open Manhole 1200
2.004 o 300 S1-2/05 61.826 58.379 3.147 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
1.000 13.800 30.0 S1-1/02 61.402 60.206 0.896 Open Manhole 1200
1.001 14.800 100.0 S1-1/03 61.296 60.054 0.942 Open Manhole 1200
1.002 13.800 100.0 S1-1/04 61.266 59.916 1.050 Open Manhole 1200
1.003 6.000 100.0 S1-1/05 61.349 59.856 1.193 Open Manhole 1200
1.004 20.571 99.9 sS1-1/06 61.083 59.650 1.133 Open Manhole 1200
1.005 9.417 100.2 S1-1/07 60.999 59.556 1.143 Open Manhole 1200
1.006 16.932 100.2 S1-1/08 60.870 59.387 1.183 Open Manhole 1200
1.007 20.134 199.3 S1-1/09 61.184 59.286 1.598 Open Manhole 1200
1.008 52.378 100.0 S1-1/10 61.489 58.762 2.427 Open Manhole 1350
2.000 11.200 100.0 S1-2/02 61.500 58.988 2.212 Open Manhole 1200
3.000 13.300 30.0 S1-2/02 61.500 60.288 0.912 Open Manhole 1200
2.001 21.000 100.0 S1-2/03 61.700 58.778 2.622 Open Manhole 1200
4.000 9.600 20.0 S1-2/03 61.700 60.360 1.040 Open Manhole 1200
2.002 31.200 100.0 S1-2/04 62.072 58.466 3.306 Open Manhole 1200
2.003 8.700 100.0 S1-2/05 61.826 58.379 3.147 Open Manhole 1200
2.004 9.000 100.0 S1-1/10 61.489 58.289 2.900 Open Manhole 1350
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1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Attenuated

Date 31/01/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze

Network 2018.1.1

PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM.,
Sect (mm) Name (m) (m) (m) Connection (mm)
1.009 o 375 S1-1/10 61.489 58.214 2.900 Open Manhole
1.010 o 375 81-1/11 60.593 58.119 2.099 Open Manhole
1.011 o 375 S1-1/12 58.739 56.448 1.916 Open Manhole
1.012 o 450 S1-1/13 57.816 55.460 1.906 Open Manhole
1.013 o 450 S1-1/14 57.931 55.302 2.179 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM.
(m) (1:X) Name (m) (m) (m) Connection (mm
1.009 17.900 188.4 S1-1/11 60.593 58.119 2.099 Open Manhole
1.010 36.768 22.0 S1-1/12 58.739 56.448 1.916 Open Manhole
1.011 23.200 25.4 S1-1/13 57.816 55.535 1.906 Open Manhole
1.012 12.619 79.9 S1-1/14 57.931 55.302 2.179 Open Manhole
1.013 7.642 9.2 57.931 54.471 3.010 Open Manhole
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.013 57.931 54.471 0.000 300 0

Simulation Criteria for Storm

Volumetric Runoff Coeff

Areal Reduction Factor

Hot Start (mins)

Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

0.750 Additional Flow - % of Total Flow
1.000 MADD Factor * 10m3/ha Storage
0 Inlet Coeffiecient
0 Flow per Person per Day (1/per/day)
0.500 Run Time (mins)
0.000 Output Interval (mins)

L*W

1350
1350
1350
1350
1350

, L*W

)

1350
1350
1350
1350

300

Number of Input Hydrographs 0 Number
Number of Online Controls 3 Number
Number of Offline Controls 0 Number

of Storage Structures 8
of Time/Area Diagrams 0
of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.331
Return Period (years) 2 Profile Type Summer
Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840

.000
.000
.800
.000

60
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1C Montgomery House

Dublin Street North

Castlereagh Business Park Storm Water Flow
478 Castlereagh Rd, Belfast,... |Attenuated

Date 31/01/2025 Designed by PMcM
File 2025-01-31 Dublin Stree... |Checked by PA
Innovyze Network 2018.1.1

Synthetic Rainfall Details

Storm Duration (mins) 30
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1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Attenuated

Date 31/01/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze

Network 2018.1.1

Online

Controls for Storm

Hydro-Brake® Optimum Manhole:

S1-1/06, DS/PN: 1.005, Volume

(m3) :

Unit Reference MD-SHE-0082-3000-1000-3000
Design Head (m) 1.000
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 82
Invert Level (m) 59.650
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 3.0
Flush-Flo™ 0.297 3.0
Kick-Flo® 0.623 2.4
Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.

Should another type of control device

other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 1.200 3.3 3.000 5.0 7.000 7.4
0.200 2.9 1.400 3.5 3.500 5.4 7.500 7.7
0.300 3.0 1.600 3.7 4.000 5.7 8.000 7.9
0.400 2.9 1.800 3.9 4.500 6.0 8.500 8.2
0.500 2.8 2.000 4.1 5.000 6.3 9.000 8.4
0.600 2.5 2.200 4.3 5.500 6.6 9.500 8.6
0.800 2.7 2.400 4.5 6.000 6.9
1.000 3.0 2.600 4.7 6.500 7.2

Hydro-Brake® Optimum Manhole: S1-1/11, DS/PN: 1.010, Volume (m3): 5.4

Unit Reference MD-SHE-0082-3500-1500-3500

Design Head (m) 1.500

Design Flow (1/s) 3.5

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 82

Invert Level (m) 58.119

Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
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Dublin Street North
Storm Water Flow
Attenuated

1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Date 31/01/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze Network 2018.1.1

Hydro-Brake® Optimum Manhole: S1-1/11, DS/PN: 1.010, Volume (m?3):

Control Points Head (m) Flow (1/s)

Design Point (Calculated) 1.500 3.5
Flush-Flo™ 0.359 3.1
Kick-Flo® 0.730 2.5
Mean Flow over Head Range - 2.9

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 1.200 3.2 3.000 4.8 7.000 7.2
0.200 2.9 1.400 3.4 3.500 5.2 7.500 7.4
0.300 3.1 1.600 3.6 4.000 5.5 8.000 7.7
0.400 3.1 1.800 3.8 4.500 5.8 8.500 7.9
0.500 3.1 2.000 4.0 5.000 6.1 9.000 8.1
0.600 2.9 2.200 4.2 5.500 6.4 9.500 8.3
0.800 2.6 2.400 4.3 6.000 6.7
1.000 2.9 2.600 4.5 6.500 6.9

Hydro-Brake® Optimum Manhole: S1-1/13, DS/PN: 1.012, Volume (m3®*): 5.8

Unit Reference MD-SHE-0103-6000-1800-6000

Design Head (m) 1.800

Design Flow (1/s) 6.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 103

Invert Level (m) 55.460

Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

Control Points

(Calculated)
Flush-Flo™
Kick-Flo®
Mean Flow over Head Range

Design Point

Head (m) Flow (1/s)

1.800 6.0
0.453 5.5
0.920 4.4

- 5.0

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.

Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)

0.100
0.200

0.300

3.5 5.3
4.9 0.400 5.5

0.500
0.600

0.800

5
4 1.000

5. 5.0
5. 4.6
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1C Montgomery House
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File 2025-01-31 Dublin Stree...

Designed by PMcM

Checked by
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Innovyze

Network 2018.1.1
Hydro-Brake® Optimum Manhole: S1-1/13, DS/PN: 1.012, Volume (m3): 5.8

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
1.200 5.0 2.400 6.9 5.000 9.7 8.000 12.1
1.400 5.3 2.600 7.1 5.500 10.2 8.500 12.5
1.600 5.7 3.000 7.6 6.000 10.6 9.000 12.8
1.800 6.0 3.500 8.2 6.500 11.0 9.500 13.2
2.000 6.3 4.000 8.7 7.000 11.4
2.200 6.6 4.500 9.2 7.500 11.8
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Designed by PMcM
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Innovyze

Network 2018.1.1

Storage Structures for Storm

Porous Car Park Manhole: S1-1/01, DS/PN: 1.000
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 30.6 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 61.800 Membrane Depth (mm)
Porous Car Park Manhole: S1-1/02, DS/PN: 1.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 55.6 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 60.528 Membrane Depth (mm)
Porous Car Park Manhole: S1-1/03, DS/PN: 1.002
Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 56.7 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 60.380 Membrane Depth (mm)
Cellular Storage Manhole: S1-1/06, DS/PN: 1.005
Invert Level (m) 59.650 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?)

0.000 30.0 0.0 0.801 0.0
0.800 30.0 0.0
Porous Car Park Manhole: S1-2/02, DS/PN: 2.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 47.2 Slope (1:X)
Safety Factor 2.0 Depression Storage (mm)
Porosity 0.30 Evaporation (mm/day)
Invert Level (m) 60.500 Membrane Depth (mm)

0.

22.

80.

20.
10.
80.

20.
10.
80.

Inf. Area (m?) |[Depth (m) Area (m?) Inf. Area (m?)

10.
17.
80.

[eNOVING e NolNe)

0

O W U O O O
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Innovyze Network 2018.1.1

Porous Car Park Manhole: S1-2/03, DS/PN: 2.002

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 22.0

Max Percolation (1/s) 30.6 Slope (1:X) 80.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 60.700 Membrane Depth (mm) 0

Porous Car Park Manhole: S1-1/10, DS/PN: 1.009

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 27.0

Max Percolation (1/s) 150.0 Slope (1:X) 80.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 59.500 Membrane Depth (mm) 0

Cellular Storage Manhole: S1-1/11, DS/PN: 1.010

Invert Level (m) 58.119 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?) Inf. Area (m?)

0.000 110.0

0.0 1.201 0.0 0.0
1.200 110.0 0.0
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Innovyze Network 2018.1.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 8
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR

Ratio R 0.331

Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile (s)

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (%) 10, 10, 10

US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S1-1/01 15 Winter 1 +10% 100/120 Winter
1.001 S1-1/02 180 Winter 1 +10% 30/15 Summer
1.002 S1-1/03 180 Winter 1 +10% 1/120 Winter
1.003 S1-1/04 180 Winter 1 +10% 1/60 Summer
1.004 S1-1/05 180 Winter 1 +10% 1/30 Winter
1.005 S1-1/06 180 Winter 1 +10% 1/15 Summer
1.006 S1-1/07 15 Winter 1 +10% 30/240 Winter
1.007 S1-1/08 15 Winter 1 +10% 30/180 Winter
1.008 S1-1/09 15 Winter 1 +10% 30/120 Winter
2.000 S1-2/01 15 Winter 1 +10% 30/120 Winter
3.000 S1-3/01 15 Winter 1 +10%
2.001 S1-2/02 600 Winter 1 +10% 30/120 Winter
4.000 S1-4/01 15 Winter 1 +10%

2.002 S1-2/03 600 Winter 1 +10% 1/600 Winter
2.003 S1-2/04 600 Winter 1 +10% 1/180 Winter
2.004 S1-2/05 600 Winter 1 +10% 1/120 Winter
1.009 S1-1/10 600 Winter 1 +10% 1/60 Winter
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Innovyze

Network 2018.1.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

US/MH
PN Name

.000 si1-1/01
.001 s1-1/02
.002 s1-1/03
.003 s1-1/04
.004 sS1-1/05
.005 sS1-1/06
.006 S1-1/07
.007 s1-1/08
.008 S1-1/09
.000 s1-2/01
.000 s1-3/01
.001 s1-2/02
.000 s1-4/01
.002 s51-2/03
.003 s1-2/04
.004 s51-2/05
.009 s1-1/10

PN RN WN R R R R R R e e

for Storm

Water Surcharged Flooded
Volume Flow / Overflow Flow

Level

(m)

60.
60.
60.
60.
60.
60.
59.
59.
59.
59.
60.
59.
60.
59.
59.
59.
59.

715
368
367
366
365
362
615
467
361
145
756
096
853
096
096
095
095

Depth

(m)

.251
.134
.013
.150
.209
.412
.241
.220
.225
.255
.275
.192
.287
.018
.330
.416
.506

(m3) Cap. (1/s)
0.000 0.06
0.000 0.06
0.000 0.09
0.000 0.14
0.000 0.10
0.000 0.04
0.000 0.08
0.000 0.16
0.000 0.14
0.000 0.05
0.000 0.02
0.000 0.02
0.000 0.01
0.000 0.02
0.000 0.04
0.000 0.04
0.000 0.09

Pipe

(1/s)

[y

[ER

[y

O WNNE RPN DDO JWWOWOoWwu O
W W J O ooy W Ul o WO Ulw Jd U Wb

Status

OK
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
OK
OK
OK
OK
OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

Level
Exceeded
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1C Montgomery House
Castlereagh Business Park
478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Attenuated

Date 31/01/2025
File 2025-01-31 Dublin Stree...

Designed by PMcM
Checked by PA

Innovyze

Network 2018.1.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.010 S1-1/11 600 Winter 1 +10% 1/60 Summer 59.093
1.011 s1-1/12 30 Winter 1 +10% 30/15 Winter 56.475
1.012 S1-1/13 30 Winter 1 +10% 1/15 Winter 56.014
1.013 S1-1/14 60 Summer 1 +10% 55.324
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded

1.010 s1-1/11 0.599 0.000 0.01 3.1 SURCHARGED

1.011 s1-1/12 -0.348 0.000 0.02 5.2 OK

1.012 s1-1/13 0.105 0.000 0.02 5.5 SURCHARGED

1.013 s1-1/14 -0.427 0.000 0.01 5.5 OK
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McAdam Design

1C Montgomery House
Castlereagh Business Park

478 Castlereagh Rd, Belfast,...

Dublin Street North
Storm Water Flow
Attenuated

Date 31/01/2025

Designed by PMcM

File 2025-01-31 Dublin Stree... |Checked by PA

Innovyze Network 2018.1.1
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 8
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR

Ratio R 0.331

Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile (s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (%) 10, 10, 10

US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S1-1/01 240 Winter 30 +10% 100/120 Winter
1.001 S1-1/02 240 Winter 30 +10% 30/15 Summer
1.002 S1-1/03 240 Winter 30 +10% 1/120 Winter
1.003 S1-1/04 240 Winter 30 +10% 1/60 Summer
1.004 S1-1/05 240 Winter 30 +10% 1/30 Winter
1.005 S1-1/06 240 Winter 30 +10% 1/15 Summer
1.006 S1-1/07 960 Winter 30 +10% 30/240 Winter
1.007 S1-1/08 960 Winter 30 +10% 30/180 Winter
1.008 S1-1/09 960 Winter 30 +10% 30/120 Winter
2.000 S1-2/01 960 Winter 30 +10% 30/120 Winter
3.000 S1-3/01 15 Winter 30 +10%
2.001 S1-2/02 960 Winter 30 +10% 30/120 Winter
4.000 S1-4/01 15 Winter 30 +10%

2.002 S1-2/03 960 Winter 30 +10% 1/600 Winter
2.003 S1-2/04 960 Winter 30 +10% 1/180 Winter
2.004 S1-2/05 960 Winter 30 +10% 1/120 Winter
1.009 S1-1/10 960 Winter 30 +10% 1/60 Winter
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Date 31/01/2025
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Innovyze

Network 2018.1.1

30 year Return

Period Summary of Critical Results by Maximum Level

PN

.000
.001
.002
.003
.004
.005
.006
.007
.008
.000
.000
.001
.000
.002
.003
.004
.009

PN E N WN R R R R R R e e e

US/MH
Name

S1-1/01
51-1/02
S1-1/03
51-1/04
S1-1/05
51-1/06
S1-1/07
51-1/08
S1-1/09
51-2/01
S1-3/01
51-2/02
S1-4/01
51-2/03
S1-2/04
51-2/05
S1-1/10

for Storm

Water Surcharged Flooded

Level Depth Volume Flow / Overflow Flow

(m) (m) (m?) Cap. (1/s) (1/s)
60.831 -0.135 0.000 0.03 .8
60.831 0.329 0.000 0.09 .6
60.830 0.476 0.000 0.12 .6
60.836 0.620 0.000 0.19 .5
60.839 0.683 0.000 0.13 .7
60.839 0.889 0.000 0.04 3.2
60.177 0.321 0.000 0.04 3.8
60.174 0.487 0.000 0.06 4.4
60.171 0.585 0.000 0.05 5.2
60.168 0.768 0.000 0.01 0.7
60.769 -0.262 0.000 0.04 6.5
60.167 0.879 0.000 0.02 2.1
60.870 -0.270 0.000 0.02 3.5
60.167 1.089 0.000 0.02 2.2
60.167 1.401 0.000 0.04 2.9
60.167 1.488 0.000 0.05 3.6
60.167 1.578 0.000 0.09 10.9

Status

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
FLOOD RISK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK
SURCHARGED

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
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Innovyze

Network 2018.1.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

US/MH

PN Name
1.010 s1-1/11
1.011 s1-1/12
1.012 sS1-1/13
1.013 s1-1/14

PN

1.010

1.011

1.012

1.013

for Storm

Return Climate

Period Change

+10%
+10%
+10%
+10%

Surcharged Flooded

Storm

960 Winter 30

60 Winter 30

60 Winter 30

60 Winter 30
US/MH Depth
Name (m)
S1-1/11 1.718
S1-1/12 0.272
S1-1/13 1.182
S1-1/14 -0.426

Volume
(m?)

.000
.000
.000
.000

o O O O

Water
First (X) First (Y) First (2) Overflow Level
Surcharge Flood Overflow Act. (m)
1/60 Summer 60.212
30/15 Winter 57.094
1/15 Winter 57.092
55.325
Pipe
Flow / Overflow Flow Level
Cap. (1/s) (1/s) Status Exceeded
0.01 4.0 SURCHARGED
0.02 7.0 SURCHARGED
0.03 5.7 SURCHARGED
0.01 5.7 OK
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Innovyze Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 8
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR

Ratio R 0.331

Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile (s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Period(s) (years) 1, 30, 100

Climate Change (%) 10, 10, 10

US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S1-1/01 240 Winter 100 +10% 100/120 Winter
1.001 S1-1/02 240 Winter 100 +10% 30/15 Summer
1.002 S1-1/03 240 Winter 100 +10% 1/120 Winter
1.003 S1-1/04 240 Winter 100 +10% 1/60 Summer
1.004 S1-1/05 240 Winter 100 +10% 1/30 Winter
1.005 S1-1/06 240 Winter 100 +10% 1/15 Summer
1.006 S1-1/07 1440 Winter 100 +10% 30/240 Winter
1.007 S1-1/08 1440 Winter 100 +10% 30/180 Winter
1.008 S1-1/09 1440 Winter 100 +10% 30/120 Winter
2.000 S1-2/01 1440 Winter 100 +10% 30/120 Winter
3.000 sS1-3/01 15 Winter 100 +10%
2.001 S1-2/02 1440 Winter 100 +10% 30/120 Winter
4.000 S1-4/01 15 Winter 100 +10%

2.002 S1-2/03 1440 Winter 100 +10% 1/600 Winter
2.003 S1-2/04 1440 Winter 100 +10% 1/180 Winter
2.004 S1-2/05 1440 Winter 100 +10% 1/120 Winter
1.009 S1-1/10 1440 Winter 100 +10% 1/60 Winter
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Innovyze Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S1-1/01 61.048 0.082 0.000 0.04 6.1 SURCHARGED
1.001 S1-1/02 61.048 0.546 0.000 0.10 9.6 SURCHARGED
1.002 S1-1/03 61.047 0.693 0.000 0.12 11.2 FLOOD RISK
1.003 S1-1/04 61.053 0.837 0.000 0.20 12.3 FLOOD RISK
1.004 S1-1/05 61.055 0.899 0.000 0.14 13.9 FLOOD RISK
1.005 S1-1/06 61.055 1.105 0.000 0.04 3.2 FLOOD RISK
1.006 S1-1/07 60.531 0.675 0.000 0.04 3.7 SURCHARGED
1.007 S1-1/08 60.529 0.842 0.000 0.06 4.2 SURCHARGED
1.008 S1-1/09 60.526 0.940 0.000 0.05 4.9 SURCHARGED
2.000 S1-2/01 60.526 1.126 0.000 0.01 0.6 SURCHARGED
3.000 S1-3/01 60.774 -0.257 0.000 0.05 8.4 OK
2.001 sS1-2/02 60.526 1.238 0.000 0.02 1.8 SURCHARGED
4.000 S1-4/01 60.873 -0.267 0.000 0.03 4.6 OK
2.002 S1-2/03 60.524 1.446 0.000 0.02 2.2 SURCHARGED
2.003 S1-2/04 60.523 1.757 0.000 0.04 3.0 SURCHARGED
2.004 sS1-2/05 60.523 1.844 0.000 0.05 3.7 SURCHARGED
1.009 S1-1/10 60.523 1.934 0.000 0.08 10.2 SURCHARGED
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Innovyze Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.010 S1-1/11 1440 Winter 100 +10% 1/60 Summer 60.559
1.011 sSi1-1/12 60 Winter 100 +10% 30/15 Winter 57.614
1.012 S1-1/13 60 Winter 100 +10% 1/15 Winter 57.611
1.013 S1-1/14 60 Winter 100 +10% 55.329

Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.010 s1-1/11 2.065 0.000 0.01 4.3 FLOOD RISK
1.011 s1-1/12 0.791 0.000 0.02 7.5 SURCHARGED
1.012 s1-1/13 1.701 0.000 0.03 6.5 FLOOD RISK
1.013 s1-1/14 -0.423 0.000 0.01 6.5 OK
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lascach Intire Eireann
Inland Fisheries Ireland

An Bord Pleanala,
64 Marlborough Street,
Dublin 1.

Email: bord@pleanala.ie
26th July, 2024

Re: Dubliin Street and lands to the northeast of Dublin Street, Old Cross Square, Monaghan Town, townlands of
Roosky and Tirkeenan, Co. Monaghan,
The proposed development will assist the regeneration of Dublin Street and back lands to the north, the
Diamond Centre Car Park and Old Cross Square.
Case No: ABP-319743-24

Dear Sir/Madam,

We refer to your recent cormrespondence regarding request for written opinion from Board Pleanala on the
information t¢ be contained in an environmental Impact assessment (EIA) te be prepared in respect of the
above-mentioned development.

Inland Fisheries Ireland (IF1) is a statutory agency responsible for intland fisheries in Ireland. Under section 7{1) of
the Inland Fisheries Act 2010 (No. 10 of 2010) the principal function of IFl is the protection, management and
conservdtion of the inland fisheries resource.

The Shambies River, which is a tributary of the Monaghan Blackwater River, flows under Old Cross Square in the
Regeneraiion Area. The Shambles River contains fisheries habitat and supports sfock of coarse fish and pike.
The WFD Ecological status of the waterbody at this location, Shambles_010, is Poor and At Risk of not achieving
Good status.

The Monaghan Blackwater River is valuable from a fisheries perspective gs it supports stocks of tfrout and lamprey
among other species.

The Ecological status of the waterbody at this location, Blackwater (Monaghan)_040, is Poor and At Risk of not
achieving Good status,

Issues fo be addressed in the ElA with regard fo the fisheries environment relate largely to surface water
management in the project area both during and following construction works.

« Surface water management during consiruction phase

All construction work should be in accordance with a Construction Environmental Management Plan which
ensures that good construction practices are adopted throughout the construction period and contains
mitigation measures to deal with potential adverse impacts on the environment identified in advance of the
scheme.

Potential issues that may arise on site and associated mitigation measures are addressed in IFI's document
Guidelines on protection of fisheries during construction works in and adjacent to waters, which are available
on IFI’s website.

Ground preparation and associated construction works, including large-scale topographic alteration and the
creation of roads and buildings have significant potential to cause the release of sediments and pollutants into
surrounding watercourses. Pollution of the adjacent freshwaters from poor on-site consfruction practices could
have a significantly negative impact on water quality and the aquatic fauna and flora.

IIE Baile Atha Cliath, 3044 Céide an Locha, Campas Gnd Larthar Na Cathrach, Baile Atha Cliath 24, D24 Y265
IFI Dublin, 3044 Lake Drive, Citywest Business Campus, Dublin 24, D24 Y245
{0)1 8842 400 - @fisheriesireland.ie - www . fisheresireland.ie



lascach Intire Eireann
Inland Fisheries Ireland

Construction works should be planned in a manner which prevents extensive tracts of soils being exposed at
any fime and which ensures a more progressive clearance of greenfield lands, We recommend an undisturbed
filter strip {minimum 10m) is left along the watercourse. Protective silt fencing should be erected to safeguard
the stream in advance of any construction work, no ground clearance, earth moving, stock —piling or machinery
movement should occur within this protected area.

In the preparation of a CEMP, particular account must be taken in relation to bio security. To prevent the spread
of hazardous invasive species and pathogens, high pressure steam cleaning of all iterns of plant and equipment to be
used at and adjacent to waters must be undertaken prior to use. All PPE must be disinfecied prior fo use.

o Storm water management
We recommend that storm water managemenit should be designed in accordance with the recently published
Department of Housing, Local Government ond Heritage guidance document Nafure-based soluiions for the
management of rainwater and surface water run-off in urban areas. The document identifies the need for a
significant change in the way to plan, design, build and maintain urban areas through the replacement of
impermeable surfacing with nature-based planted areas designed to absorb, retain, store and treat urban
runoff prior to discharge back fo the environment.

Thank you for consulting with us regarding this matter.

Yours faithfully,

Hloneelp Aldwore

Michaela Kirrane
Senior Fisheries Environmental Officer - [Fl, Dublin

IE Baile Atha Cliath, 3044 Céide an Locha. Campas Gné Larthar Na Cathrach, Baile Atha Cliath 24, D24 Y265
IFl Dublin, 3044 Lake Drive, Citywest Business Campus, Dublin 24, D24 Y245
{C}1 8842 400 - @fisheriesireland.ie - www fisheriesireland.ie
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Environmental Protection Agency

EPA RIVER QUALITY SURVEYS: BIOLOGICAL

Biotic indices ("Q Values") reflect average water quality at any location as follows:

Q Vvalue* WFD Pollution Condition **
Status Status
Q5, Q4-5 High Unpolluted Satisfactory

Q3-4 Moderate Slightly polluted Unsatisfactory
Q3, Q2-3 Poor Moderately polluted  Unsatisfactory

R BT ETTTE T

* These Values are based primarily on the relative proportions of pollution sensitive to tolerant macroinvertebrates (the young stages of insects primarily but also snails,
worms, shrimps etc.) resident at a river site. The intermediate values (Q1-2, 2-3, 3-4 etc.) denote transitional conditions. The scheme mainly reflects the effects of
organic pollution (i.e. de-oxygenation and eutrophication) but where a toxic effect is apparent or suspected the suffix '0' is added to the biotic index (e.g. Q1/0, 2/0 or
3/0). An asterisk after the Q value (e.g. Q3*) indicates something worthy of special attention, typically heavy siltation of the substratum.

** "Condition" refers to the likelihood of interference with beneficial or potential beneficial uses.

Also presented is a description of the exact location surveyed with relevant OS Grid Reference, WFD river water body code and relevant Local Authority.



Date Report Generated: 31/10/2024

Hydrometric Area 03

Name Code
BLACKWATER (MONAGHAN) 03B01
CLONTIBRET STREAM 03Co1
CONAWARY (LOWER) 03C02
MOUNTAIN WATER 03M01
SCOTSTOWN 03s02
SHAMBLES 03s01
SIX MILE LAKE STREAM 03S03
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Date Report Generated: 31/10/2024

BLACKWATER (MONAGHAN) 03B01
Date Surveyed (last survey year only): 07/06/22, 08/06/22

Biological Quality Rating (Q Values)

StatonCode £ K @ % 8 2 2 § % 2 3 5 S 9 5 % §
S 2 2 2 3 3 32 2 2 R R & &8 & & & %

RS03B010050 3

RS03B010090 3-4

RS03B010100 45 45 45 34 34

RS03B010130 3-4 4 4 4 3 3 4 4 4 4 4 4

RS03B010200 @ 3-4 34 4 3-4 34

RS03B010300 4 3-4 4 4 3-4 3-4 4 4 4 4 4 3-4 34 4 4 4 4

RS03B010400 4 3-4 4 3-4 34 34

RS03B010500 4 3-4 4 3-4 34

RS03B010510 3 3 3-4 3 3 3-4 34 34 4 4 4 4

RS03B010580 3

RS03B010600 3 2 3 2-3 3 2-3 3

RS03B010650 2-3 2-3 3 3/0 3 3 3 3-4 34 4 3-4

RS03B010700 3 3 2-3 23 23 23 3
RS03B010800 @ 3-4 34 3 3 3 3 3 2-3 3 3 3 3 3 3-4 34 34 34

Most Recent Assessment:
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Date Report Generated: 31/10/2024

The Blackwater (Monaghan) has remained in good condition in its upper and middle reaches (0130, 0300 and 0510); however the invasive plant, Giant Hogweed was
recorded at all 3 sites.

Site 0650 (Faulkland Br (Upr)) declined to from good to moderate condition; there was a lot of algae in the channel at the time of survey and the river banks at the site
are severely damaged by livestock. Site 0800 remains in moderate condition.

Station Details

Station Code Station Location WFD Waterbody Code Easting Northing Local Authority

RS03B010050 BLACKWATER (MONAGHAN) - Br E of IE_NB_03B010130 257528 338745 Monaghan County Council
Knockatallen*

RS03B010090 BLACKWATER (MONAGHAN) - Br N of Gola* IE_NB_03B010130 258735 337345 Monaghan County Council

RS03B010100 BLACKWATER (MONAGHAN) - Br 1 km u/s IE_NB_03B010130 260205 337086 Monaghan County Council
Scotstown*

RS03B010130 1.5km d/s Scotstown Br. IE_NB_03B010130 261394 335942 Monaghan County Council

RS03B010200 BLACKWATER (MONAGHAN) - Br in Ballinode IE_NB_03B010300 262919 335810 Monaghan County Council

RS03B010300 1st Br d/s Ballinode IE_NB_03B010300 263807 335774 Monaghan County Council

RS03B010400 BLACKWATER (MONAGHAN) - Br at Crosses IE_NB_03B010510 265562 335745 Monaghan County Council

RS03B010500 BLACKWATER (MONAGHAN) - Br nr Milltown IE_NB_03B010510 266383 334653 Monaghan County Council

RS03B010510 250m d/s Br nr Milltown IE_NB_03B010510 266597 334547 Monaghan County Council

RS03B010580 \E;LIACKWATER (MONAGHAN) - Br NE of Blackwater |E_NB_03B010800 267505 335228 Monaghan County Council

ale

RS03B010600 BLACKWATER (MONAGHAN) - Br on Monaghan- IE_NB_03B010800 267515 335243 Monaghan County Council
Aughnacloy Rd

RS03B010650 Faulkland Br (Upr) IE_NB_03B010800 269181 337024 Monaghan County Council

RS03B010700 BLACKWATER (MONAGHAN) - Faulkland Br IE_NB_03B010800 270280 337836 Monaghan County Council

RS03B010800 Newmills Br IE_NB_03B010800 271895 338765 Monaghan County Council
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Date Report Generated: 31/10/2024

CLONTIBRET STREAM
Date Surveyed (last survey year only): 07/06/22

Biological Quality Rating (Q Values)

Station Code I~ o N

o)) o ™ © o) — <t ™~ o ™
o ) o) o) o o o o - — — I
o)) o)) o)) ) ) o o o o o o o o
— — — — — S « Y Y Y N (Y N
RS03C010600 3 3 3 3 3 3 3 2-3 3 3 3-4 34
RS03C010900 1 2-3 3 3 3
RS03C011100 2-3 3 3 3 3 3 2-3 3 3-4
RS03C011200 3 3 3
RS03C011400 3 3-4 4 3 3 3 3 3 3 3 3 34

Most Recent Assessment:

03C01

The Clontibret Stream was sampled at 3 sites in 2022; 0600, 1100 and 1400. Site 0600 remained in moderate ecological condition. Both 1100 and 1400 whilst still in
unsatisfactory condition improved from poor to moderate. Siltation is an issue at site 1400 (Br E of Killyneill X-Roads).

Station Details

Station Code Station Location WFD Waterbody Code Easting
RS03C010600 Br in Clontibret ;JKGBNIlN803030820 275743
RS03C010900 CLONTIBRET STREAM - 3rd Br d/s Clontibret lzJKGBNllNBO3030820 275528
RS03C011100 CLONTIBRET STREAM - Br SW of Clerran ;JKGBNIlNBO3030820 274430

Northing
328905
329912

331645

Local Authority
Monaghan County Council
Monaghan County Council

Monaghan County Council
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Date Report Generated: 31/10/2024

Station Code Station Location WFD Waterbody Code Easting Northing Local Authority

RS03C011200 CLONTIBRET STREAM - Br NE of Castleshane Ho  IE_NB_03C011200 274019 332227 Monaghan County Council
RS03C011400 Br E of Killyneill X-Roads IE_NB_03C011400 273822 335680 Monaghan County Council
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Date Report Generated: 31/10/2024

CONAWARY (LOWER) 03C02
Date Surveyed (last survey year only): 08/06/22

Biological Quality Rating (Q Values)

Station Code S 8 8 &8 ¥ 8 & 5 g9 989 % g9 §
(@) (o)) (o)) ()] ()] o o o o o o o o
— — — — — N N N N N AN AN N
RS03C021100 3 3 3 3 3 3 3 3 3 2-3 3
RS03C021200 2 3 3

RS03C021300  2-3

w
w
w
w
w
w
w
w
w
w

Most Recent Assessment:

The Conawary Lower was sampled at two sites in 2022; 1100 (White Br.) and 1300 (Br. u/s Blackwater R. confluence). A modest improvement was noted in site 1100,
however it remains in poor ecological condition. There was no change in site 1400 which also remains in poor ecological condition.

Station Details

Station Code  Station Location WFD Waterbody Code Easting Northing Local Authority

RS03C021100 CONAWARY (LOWER) - White Br IE_NB_03C021100 263980 332564 Monaghan County Council
RS03C021200 CONAWARY (LOWER) - 2nd Br u/s Blackwater R IE_NB_03C021300 265068 334277 Monaghan County Council
RS03C021300 Br u/s Blackwater R confl IE_NB_03C021300 265441 334582 Monaghan County Council
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Date Report Generated: 31/10/2024

MOUNTAIN WATER 03MO01
Date Surveyed (last survey year only): 09/06/22, 13/06/22

Biological Quality Rating (Q Values)

StationCode R K & & &8 &8 & & & & 3 & &5 & 8 § 2 & & §
2 2 2 3 2 3 2 3 2 T R & & & & & & & & <&

RSO3M010100 5 5 5 5 5 5 45 5 45 45 45 45 4 4 45 45 5 45 45 45

RS03M010150 3-4

RSO3M010200 5 45 45 5 5 5 10 34 45 45 45 4 4 4 45 4 45 4-5

RS03M010260 5 200 34

RS03M010300 5 5 5

RSO3M010400 45 4 45 45 45 45 20 34 4 45 4 34 34 34 4 45 5 45 45 45

RSO3M010500 4 2 34 3 3 3 30 3 34 3 3 3 3 3 3 3 4 4

RS03M010550 3

RSO3M010600 4 3 23 3 3 3

RS03M010650 4 45 3 3 30 3 3 3 3 3 34 3 34 4 3-4

Most Recent Assessment:

The Mountain Water river was surveyed at six sites in June 2022. The three sites in the upper reaches; 0100, 0200 and 0400 all remained as sites in high ecological
condition (Q 4-5). Site 0500 remains in good condition but there was a lot of algae present at the time of survey. Site 0650 (Br. N of Glaslough) had deteriorated from
good to moderate condition as there was a notable drop in the numbers of sensitive macroinvertebrate species.

Station Details
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Date Report Generated: 31/10/2024

Station Code Station Location WFD Waterbody Code Easting Northing Local Authority

RS03M010100 Coyle's Br. 2KGBNI1NBOSO30825 259739 346174 Monaghan County Council
RS03M010150 MOUNTAIN WATER - 1km d/s St 0100 IE_NB_03M010200 260962 344924 Monaghan County Council
RS03M010200 Br NE of Golan IE_NB_03M010200 262658 343972 Monaghan County Council
RS03M010260 MOUNTAIN WATER - Br NNE of Derrylin IE_NB_03M010400 264363 343152 Monaghan County Council
RS03M010300 MOUNTAIN WATER - Br N of Rarutagh IE_NB_03M010400 265476 342987 Monaghan County Council
RS03M010400 1st Br. u/s Emyvale IE_NB_03M010400 267070 343349 Monaghan County Council
RS03M010500 Br. 1.1km d/s Emyvale IE_NB_03M010500 268458 343141 Monaghan County Council
RS03M010550 MOUNTAIN WATER - Br NNE of Dundonagh IE_NB_03M010650 269301 342054 Monaghan County Council
RS03M010600 MOUNTAIN WATER - Br at Glannan IE_NB_03M010650 270539 342363 Monaghan County Council
RS03M010650 MOUNTAIN WATER - Br N of Glaslough IE_NB_03M010650 272001 342191 Monaghan County Council
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Date Report Generated: 31/10/2024

SCOTSTOWN
Date Surveyed (last survey year only): 13/06/22

Station Code

RS035020200
RS03S020400
RS035020500

o))
o
o))
—
5
5

o1 1993
o1 1996

4-5 45

45 45 45

Most Recent Assessment:

1998

4-5

2001

Biological Quality Rating (Q Values)

< N~ o
o o —
o o o
N N N
45 45 45
4 4
4 4 4

P~ (e0) ()] N

g — — — (o]
o o o o o
N N N N N
45 4 45 45 45
45 45 4-5 45
45 45 45 45

All 3 sites (0200, 0400 and 0500) on the Scotstown River remained in high ecological condition (Q4-5) in 2022.

Station Code

RS035020200

RS035020400

RS03S020500

Station Location

Br u/s Scotstown Br

Br S of Knockballyroney

SCOTSTOWN - Br at Mill S of Dromscor

Station Details

WFD Waterbody Code Easting Northing
gKGBNI1N803030825 258846 341373
gKGBNIlNBOBOSOSZS 260056 339707
IE_NB_03S020500 261108 337606

Local Authority
Monaghan County Council
Monaghan County Council

Monaghan County Council

03S02
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Date Report Generated: 31/10/2024

SHAMBLES 03501
Date Surveyed (last survey year only): 08/06/22

Biological Quality Rating (Q Values)

Station Code 5
o
N

2010
2013
2017
2019
2022

RS03S010500 2-3 2-3 2-3

e
w
o
w
o
w

*

Most Recent Assessment:

Poor ecological conditions were still evident in the urban site (0500) of the Shambles River in 2022.

Station Details
Station Code  Station Location WFD Waterbody Code Easting Northing Local Authority

RS03S010500 Culvert u/s of N2 Roundabout, Armagh Road. IE_NB_03S010500 268023 334968 Monaghan County Council
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Date Report Generated: 31/10/2024

SIX MILE LAKE STREAM 03S03
Date Surveyed (last survey year only): 31/12/89

Biological Quality Rating (Q Values)

Station Code Sk
(o))
—

RS03S030400  3-4
RS03S030700  3-4

Most Recent Assessment:

Station Details
Station Code Station Location WFD Waterbody Code Easting Northing Local Authority

RS03S030400 SIX MILE LAKE STREAM - Br E of Dromore IE_NB_03C011200 273420 327670 Monaghan County Council
RS03S030700 SIX MILE LAKE STREAM - Br u/s Clontibret Stream |IE_NB_03C011200 274759 329468 Monaghan County Council
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Environmental Protection Agency

Table of Classification of Identified Bathing Waters for 2020 to 2023

The table below lists the classifications for all 148 Identified Bathing Waters in 2023. The classifications
are for the period 2020 to 2023.

Local authority |dentified Bathing Water 2020 2021 2022 2023
Clare County Council | Ballyallia Lake, Ennis

Ballycuggeran

Bishopsquarter

Cappagh Pier, Kilrush

Carrigaholt

Fanore

Kilkee

Lahinch

Mountshannon, Lough Derg
Quilty

Seafield, Quilty

Spanish Point

White Strand, Doonbeg
White Strand, Miltown Malbay
Cork County Council | Barley Cove

Coolmaine

Fountainstown

Garretstown

Garrylucas, White Strand

Garryvoe

Inchydoney East Beach

Inchydoney West Beach

Owenahincha, Little Island
Strand

Redbarn
Tragumna

Warren, Cregane Strand

Youghal Claycastle

Youghal, Front Strand Beach

Donegal County Ballyhiernan, Fanad
Council Bundoran
Carrickfinn

Culdaff

Dooey

Downings

Drumnatinny

Fintra

Killahoey




Environmental Protection Agency

Local Authority

|dentified Bathing Water 2020 2021 2022 2023

Donegal County
Council continued

Lady's Bay, Buncrana Sufficient Poor Poor Poor

Lisfannon

Magheraroarty

Marble Hill

Murvagh

Naran

Portarthur, Derrybeg

Portnablagh

Portsalon

Rathmullan

Rossnowlagh

Stroove

Dublin City Council

Dollymount Strand

Council

Sandymount Strand Sufficient Sufficient Sufficient Poor
Dun Laoghaire- Forty Foot Bathing Place
Rathdown County Killiney

Sandycove Beach

Seapoint
White Rock Beach

Fingal County Council | Balbriggan, Front Strand Beach Poor Poor Poor Poor
Claremont Beach Sufficient Sufficient Sufficient Sufficient

Donabate, Balcarrick Beach

Loughshinny Beach

Portmarnock, Velvet Strand Beach

Portrane, the Brook Beach

Rush North Beach

Rush, South Beach

Skerries, South Beach

Sutton, Burrow Beach

Galway City Council

Ballyloughane Beach Sufficient

Grattan Road Beach Sufficient

Salthill Beach

Silverstrand Beach

Galway County
Council

Aillebrack/Silverhill Beach

An Tra Mér, Coill Rua, Indreabhan

Bathing Place at Portumna

Céibh an Spidéil

Cill Mhuirbhigh, Inis Moér

Goirtin, Cloch na Rén

Loughrea Lake

Tra an Doilin, An Ceathrd Rua

Tra Chaladh Finis, Carna

Tréa Inis Oirr (Main Beach)




Environmental Protection Agency

Local Authority |dentified Bathing Water 2020 2021 2022 2023

Galway County Tra na bhForbacha, Na Forbacha

Council continued | Tré na mBan, An Spideal

Traught, Kinvara

Kerry County Council | Baile an Sceilg (Ballinskelligs)

Ballybunnion North

Ballybunnion South

Ballyheigue

Banna Strand

Castlegregory

Cuas Crom

Doire Fhionain (Derrynane)

Fenit

Fionntra (Ventry)

Inch

Kells

Maharabeg

Rossbeigh, White Strand

Tra na hUine (Inny Strand,
Waterville)
White Strand, Caherciveen

Leitrim County Council| Keeldra Lough

Louth County Council | Clogherhead

Port, Lurganboy

Seapoint

Shelling Hill/Templetown

Mayo County Council | Bertra Beach, Murrisk

Carrowmore Beach, Louisburgh

Carrowniskey, Louisburgh

Clare Island, Louisburgh

Dooega Beach, Achill Island
Dugort Beach, Achill Island
Elly Bay, Belmullet

Golden Strand, Achill Island
Keel Beach, Achill Island
Keem Beach, Achill Island

Mullaghroe Beach, Belmullet

Mulranny Beach
Old Head Beach, Louisburgh
Rinroe Beach, Carrowtigue

Ross Beach, Killala

Meath County Council | Laytown/Bettystown

Sligo County Council | Dunmoran Beach

Enniscrone Beach
Mullaghmore Beach

Rosses Point Beach




Environmental Protection Agency

Local Authority |dentified Bathing Water 2020 2021 2022 2023
Sligo County Council | Streedagh Beach
continued
Waterford City Ardmore Beach
and County Bunmahon Beach
Council Clonea Beach
Counsellors' Strand, Dunmore East
Dunmore Strand, Dunmore East
Tramore Beach
Westmeath Lilliput, Lough Ennell
County Council Portnashangan, Lough Owel
The Cut, Lough Lene
Wexford County Ballinesker
Council Ballymoney, North Beach
Carne
Courtown, North Beach
Curracloe
Duncannon
Morriscastle
Rosslare Strand
Wicklow County Bray South Promenade
Council Brittas Bay North
Brittas Bay South
Clogga
Greystones South
Silver Strand
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EXECUTIVE SUMMARY

Layde Consulting was appointed by Carlin Planning Ltd to undertake a Preliminary Ecological
Appraisal (PEA) for a proposed Regeneration Scheme within Monaghan town, extending to lands
at the rear of Dublin Street North. This report summarises the key findings in relation to local
ecology, and protected national and international designations within close proximity to the site,
along with further recommendations should these be required.

A desk study search of the National Parks and Wildlife Serve (NPWS) GIS database was undertaken
in order to identify Natura 2000 designations, proposed or designated Natural Heritage Areas
(PNHA’s & NHA's). The search criteria incorporated an area of 15km radius of the site, and the
search results indicated that the site is not located within any Natura 2000 designation. The closest
Natura 2000 designation was identified to be more than 10km away from the site (Slieve Beagh
SPA), although the site development proposals do not have any source-pathway-receptor linkages
to any of the identified SPA or SAC designations, and are unlikely to support any qualifying interests
in terms of breeding bird species. In addition to the Natura 2000 sites, a review was undertaken
of the NPWS databases for other protected designations within close proximity to the site, in
particular Proposed Natural Heritage Areas. The closest protected designation to the site is Wright's
Wood pNHA which is located approximately 1.75km to the west, however no feasible source-
pathway-receptor linkages were identified between the site proposals and any of the pNHA
designations.

It is noted that the Lough Neagh & Lough Beg RAMSAR and SPA sites are located approximately
33km and 38km northeast of the site respectively. Although highly unlikely to affect these
designations, there remains a hydraulic link between the site development area and the
designations via the River Shambles to the Cor River, and then subsequently to the Annaghroe
Blackwater and into Lough Neagh. Therefore, as a precautionary approach, it is recommended that
an Appropriate Assessment (AA) screening exercise is carried out. Should the effects of the
development, either during the construction or operational phase, not be screened out, then a
Natura Impact Statement (NIS) may be required to inform any future Appropriate Assessments.

Augmented by national records, site walkovers and habitat mapping, the results indicate that other
than bat species there were no protected species identified within the site or surrounding area. As
the site development proposals include the demolition of buildings, the removal of vegetation and
felling of old trees, then this report recommends that further bat activity surveys are required in
terms of identifying potential for bat roosts, and to assess the presence of bat species within the
site.

No other mammal activity was noted other than rabbit and fox activity.

No freshwater fish were observed along the River Shambles corridor at either Old Cross Square,
upstream at the junction where the Ulster Canal Greenway commences, or at Castle Road bridge
section. In terms of national records, no records were noted for protected fish species, and the
current water quality status is considered to be poor. Therefore, no further surveys have been
recommended for freshwater fish.

A number of Invasive Species were identified within the site development area, therefore it is
recommended to carry out an Invasive Species Survey, and to develop an Invasive Species
Management Plan as part of the supporting works for the Ecological Impact Assessment process.
Ideally invasive species surveys should be carried out during the plant growing season (April to
September) when species and extent of growth is more readily identifiable.

Preliminary Ecological Appraisal Layde Consulting
Proposed Regernation Scheme Report P676-1
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It is recommended that all clearance of vegetation or tree felling work is undertaken outside of the
breeding bird season (generally considered to extend between March and August inclusive). As an
informative, if works are to be undertaken during the bird breeding season, then breeding bird
checks may be necessary prior to commencement of works where clearing or removal of trees and
vegetation cover is required. If nests are identified and deemed to be active, a temporary pause of
works, or a watching brief to identify species and monitor for any signs of disturbance during works,
may be required. This may also require a buffer area to be implemented during the breeding
season. Some bird species are afforded extra protection under the Irish Wildlife Act, and dependent
on their sensitivity to construction activities, may require an increased buffer area to minimise
disturbance during this period. All works involving breeding bird and nesting checks should be
carried out under the supervision of a qualified ecologist or ornithologist.

In summary, on the basis of the desk study and site walkover investigations carried out to date, it
is recommended to undertake the following assessments in order to further inform an Ecological
Impact Assessment, and to develop suitable mitigation measures as required:

e Invasive Species Survey

e Invasive Species Management Plan

e Bat Roost & Activity Surveys (where trees, buildings or linear structures are to be removed)
o Appropriate Assessment Screening & Natura Impact Statement (NIS), as required

Preliminary Ecological Appraisal Layde Consulting
Proposed Regernation Scheme Report P676-1
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1.0 INTRODUCTION
1.1 Report Brief & Scope

Layde Consulting was appointed by Carlin Planning Ltd to undertake a Preliminary Ecological
Appraisal (PEA) for a proposed Regeneration Scheme within Monaghan town, extending to lands
at the rear of Dublin Street North. This report summarises the key findings in relation to local
ecology, and protected national and international designations within close proximity to the site.

This report was carried out in accordance with the CIEEM Guidelines for Preliminary Ecological
Appraisall, whereby a Preliminary Ecological Appraisal (PEA) is the rapid assessment of any
ecological features present, or potentially present, within a site and its surrounding area, and
involves desk study assessments in conjunction with site walkovers and habitat mappings. The key
objectives of the Preliminary Ecological Appraisal (herein termed ‘PEA’) were to identify:
= the presence of any legally protected habitats listed within European legislation;
= the presence of habitats which might offer suitable niche requirements for legally
protected fauna; and,
= any requirement of further ecological survey work to inform the development process or
subsequent options appraisal process of the upgrade scheme.

This appraisal is based on a review of the development proposals provided by the client, desk study
data (third party information) and a survey of the development area including adjoining lands where
applicable.

1.2 Limitations

Weather conditions throughout the survey walkover periods were generally dry and mild, which is
generally considered to be suitable for carrying out field work and site walkovers. It should be noted
that some of the proposed development area had restricted access due to private land/residential
ownership. However, these restrictions were not deemed to have a significant impact on the survey
results. It was not the purpose of the survey to carry out a targeted search for the presence of
protected species or their resting places, and it should be noted that species identification and
activity is subject to change both in terms of spatial and temporal extents.

The results of the survey were designed to inform the requirement for further species specific
surveys and should be treated as such. It should be noted that this PEA does not include specific
details relating to the positions of Invasive Species, as an Invasive Species Survey and
Management Plan has been undertaken separately to this report.

This report pertains to the desk-based assessments, site walkovers and review of published
information in relation to the site only. Recommendations included within this report are the
professional opinion of an experienced ecologist, based on their personal interpretation of
legislation and planning policy, and are therefore the view of Layde Consulting and have been
prepared in accordance with the British Standard for Biodiversity Code of Practice for Planning and
Development (BS42020:2013) and the relevant CIEEM Guidelines.

1 CIEEM “Guidelines for Ecological Appraisal, Second Edition”, (2017)
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1.3 Site Overview & Development Proposals

The proposed development area (herein termed the ‘site’) incorporates lands to the rear of Dublin
Street North, Monaghan (see Figure 1), and comprises of a mix of urbanised areas, external
residential amenity areas, commercial land, and derelict lands comprising of scrub and treelines
along St. Davnet’s Row and the Old Infirmary. Under the development proposals it is intended to
regenerate the site by demolishing the existing buildings within the site, and constructing a new
public access road, car parking and event space, and also enabling the provision of future
development plots for commercial and residential uses. As a result, the development proposals
also include the removal of vegetation and ground cover, as required, and grading cut/fill works.
The proposals also include all necessary infrastructure provisions such as drainage and utilities,
paving, surfacing and landscaping.

1.4 Statement of Authority

This report has been prepared by John Laverty, Principal Environmental Scientist at Layde
Consulting who holds a BSc (Hons) degree in Environmental Science and is a Full member of the
Institute of Environmental Sciences. John has over 20 years of experience in the preparation of
ecological impact assessments, and has worked with a range of private and PLC companies and
on an extensive number of development and infrastructure projects.

2.0 LEGISLATION AND POLICY CONTEXT
2.1 Habitats Directive

The Habitats Directive (Council Directive 92/43/EEC on the Conservation of Natural Habitats and
of Wild Flora and Fauna) forms the main legislative body for the protection and conservation of
biodiversity within the European Union (EU), and lists habitats and species that must be protected
within Special Areas of Conservation (SAC) on Annexes | and Il respectively. The Habitats Directive
additionally identifies plant and animal species on Annex IV which are subject to strict protection
anywhere they occur. The habitats directive has subsequently been transposed and disaggregated
to national regulations, including the following regulations and Statutory Instruments for Ireland:
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2.2 Wildlife Acts

The Wildlife Acts 1976 to 2021 is a collective citation for the following;:
= Wildlife Act 1976 (no. 39 of 1976)
= Wildlife (Amendment) Act 2000 (no. 38 of 2000)
= Wildlife (Amendment) Act 2010 (no. 19 of 2010)
= Wildlife (Amendment) Act 2012 (no. 29 of 2012)
=  Heritage Act 2018 (no. 15 of 2018), Part 3
= Planning, Heritage and Broadcasting (Amendment) Act 2021 (no.11 of 2021), Chapter 3

2.3 Birds and Natural Habitats Regulations

The European Communities Council Directive on the Conservation of Wild Birds 79/409/EEC was
transposed to the Birds and Natural Habitats Regulations 2011 (S. I. No. 477 of 2011), and
amended under the 2011 Regulations to:

= S.I. No. 290 of 2013

= S.I. No. 499 of 2013

= S.I.No. 355 of 2015

=  Planning, Heritage and Broadcasting (Amendment) Act 2021 (no.11 of 2021), Chapter 4

= S.I. No. 293 of 2021

2.4 Designation of European Sites

A key measure to protect nature and biodiversity in the EU is the establishment of a network of
nature protection areas under the Habitats Directive and the Birds Directive. The areas designated
under these two pieces of legislation are known collectively as Natura 2000 sites, also referred to
as European Sites under national legislation.

The 2011 Regulations seek to conserve species of wild birds and require the designation of a
network of habitats for birds, based on scientific criteria, and are known as Special Protected Areas
(SPAs). The 2011 Regulations, also require the designation of Special Areas of Conservation (SACs)
for the protection of certain habitats and species of plants and animals (other than birds).

2.5 Other Protections & Designations

EU countries must also establish systems of strict protection for animal and plant species which
are particularly threatened, and which are listed in Annex IV of the Habitats Directive. Article 12
and 13 of the Habitats Directive relates to the establishment of a system of strict protection for
certain animal and plant species, while Article 16 provides for derogations from these provisions
under limited circumstances. Article 12, 13 and 16 of the Habitats Directive are transposed into
Irish law by Regulation 51, 52 and 54 of the Birds and Habitats Regulations of 2011, respectively.
The animal species listed in Annex IV, which occur in Ireland, are:

= otters

= all bat species

= all cetaceans (whales and dolphins)
= the natterjack toad

= the leatherback Turtle

= kemp’s ridley turtle

= |oggerhead turtle

= hawksbill turtle

= the Kerry slug
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The plant species listed in Annex IV, which occur in Ireland, are:
= Slender Naiad
=  Yellow Marsh Saxifrage
= Killarney Fern

Each of these species is strictly protected in Ireland and a person who deliberately captures, kills
or disturbs a specimen in the wild, or who damages or destroys a breeding site or resting place of
such an animal, is guilty of an offence. As an Annex IV species may be found throughout the country,
the protection of these species is not restricted in geographical terms and is not necessarily
associated with areas subject to a specific nature designation. Under the Wildlife Act (1976) and
Wildlife (Amendment) Acts (2000 & 2010), the following species are also afforded local protection:

e Red squirrel

e Badger

e Natterjack Toad

e Deer species

e Hedgehog

e Pine marten

e Hare species

2.6 Species Specific Legislation

26.1

Bats (all species)

All bats and their roosting sites are legally protected under the EU Habitats Directive as transposed
by the Habitats Regulations. With the exception of Lesser Horseshoe bat (Rhinolophus
hipposideros), which is an Annex Il species, the remainder are classified as Annex |V species. They
are also protected under the Wildlife Act (as amended). Across Europe, bats are further protected
under the Convention on the Conservation of European Wildlife and Natural Habitats (Bern
Convention 1982), which, in relation to bats, exists to conserve all species and their habitats.
Article 12 and 13 of the Habitats Directive relates to the establishment of a system of strict
protection for certain animal and plant species, while Article 16 provides for derogations from these
provisions under limited circumstances.

Article 12, 13 and 16 of the Habitats Directive are transposed into Irish law by Regulation 51, 52
and 54 of the Birds and Habitats Regulations of 2011, respectively. All bats are strictly protected
in Ireland and a person who deliberately captures, kills or disturbs a specimen in the wild, or who
damages or destroys a breeding site or resting place of such an animal, is guilty of an offence.

As an Annex IV species may be found throughout the country, the protection of these species is not
restricted in geographical terms and is not necessarily associated with areas subject to a specific
nature designation. Under the Regulations it is an offence:

= Deliberately to capture, injure or kill a wild animal of a European protected species;
= Deliberately to disturb such an animal while it is occupying a structure or place which
it uses for shelter or protection;

= Deliberately disturb such an animal in such a way as to be likely to;

e affect the local distribution or abundance of the species to which it belongs;

e impair its ability to survive, breed or reproduce, or rear or care for its young; or

e impair its ability to hibernate or migrate;
Deliberately obstruct access to a breeding site or resting place of such an animal; or
To damage or destroy a breeding site or resting place of such an animal.

It is notable that there is no provision within the legislation to issue licences to kill bats for the
purpose of development.
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2.6.2

2.6.3

264

Breeding Nesting Birds

All wild birds are protected, particularly during the bird breeding season while nesting under the
Irish Wildlife Act 1976 (as amended), the EU Habitats Directive of the Bern convention via the
European Communities (Birds and Natural Habitats Regulations 2011 (S. I. No. 477 of 2011). It is
an offence to intentionally or recklessly:

= Kill, injure or take any wild bird; or

= take, damage or destroy the nest of any wild bird while that nest is in use or being
built; or

= at any other time take, damage or destroy the nest of any wild bird included in
Schedule AZ1; or

= take or destroy an egg of any wild bird; or

= disturb any wild bird while it is building a nest or is in, on or near a nest containing
eggs or young; or

= disturb dependent young of such a bird.

Additionally, any person who knowingly causes or permits to be done an act which is made unlawful
by any of these provisions shall also be guilty of an offence.

Wild Birds

Most bird species return to the same general nesting location each year and build a new nest.
However, some species return to the same nest sites year after year, re-using old nests. For these
species it is an offence to damage or destroy their nests at any time of the year, even when they
are not in use. All wild birds are also subject to conservation measures under the Birds Directive
(2009/147/EC). This requires European Member States to take conservation measures to
maintain populations of all naturally occurring wild birds.

Additionally, some bird species, which are particularly rare or vulnerable, are listed on Annex | of
the Directive. These species are subject to special conservation measures and have additional
legal protection as features of designated sites, such as Special Protection Areas (SPAs). Local and
national biodiversity action plans consider priority species within the local area of conservation
concern.

Red Squirrel (Sciurus vulgaris)

Red squirrels (Sciurus vulgaris) and their dreys are protected under the Irish Wildlife Act 1976 (as
amended) and are listed under Annex lll of the Bern Convention for Conservation of European
Wildlife and Natural Habitats. Under this It is an offence to:

= intentionally or recklessly Kill, injure or take

= intentionally or recklessly: damage or destroy, or obstruct access to, any structure or place
which red squirrels use for shelter or protection;

= damage or destroy anything which conceals or protects any such structure; disturb a red
squirrel while it is occupying a structure or place which it uses for shelter or protection.

There is no provision within the legislation to issue licences to kill red squirrels for the purpose of
development.
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2.6.5 Badgers (Meles meles)

Badgers (Meles meles) are legally protected under the Irish Wildlife Act 1976 (as amended) and
Annex IV of the EU Habitats Directive Appendix Ill of the Bern convention as a species in need of
protection. Under the Order it is an offence to:

= intentionally or recklessly Kill, injure or take a badger; or

= intentionally or recklessly damage or destroy, or obstruct access to, any structure or place
(normally a sett) that badgers use for shelter or protection; or

= intentionally or recklessly damage or destroy anything which conceals or protects any such
structure; or

= intentionally or recklessly disturb a badger while it is occupying a structure or place which
it uses for shelter or protection.

In addition, any person who knowingly causes or permits to be done an act which is made unlawful
by any of these provisions shall also be guilty of an offence. Again, there is no provision within the
legislation to issue licences to kill badgers for the purpose of development.

2.6.6 Otter (Lutra lutra)

Otters (Lutra lutra) are protected under the Irish Wildlife Act 1976 (as amended) and are
listed on Annex Il and Annex IV of the EU Habitats Directive. Under the Habitats Regulations
it is an offence:
= Deliberately capture, injure or kill a wild animal of a European protected species;
= Deliberately to disturb such an animal while it is occupying a structure or place which it
uses for shelter or protection;
Deliberately to disturb such an animal in such a way as to be likely to;
e affect the local distribution or abundance of the species to which it belongs;
e impair its ability to survive, breed or reproduce, or rear or care for its young; or
e impair its ability to hibernate or migrate;
Deliberately to obstruct access to a breeding site or resting place of such an animal; or
To damage or destroy a breeding site or resting place of such an animal.

There is no provision within the legislation to issue licences to kill otters for the purpose of
development.

2.6.7 Natterjack Toad

Natterjack Toad are protected in Ireland under Ounder Appendix Il of the Convention on the
Conservation of European Wildlife and Natural Habitats (The Bern Convention). Among the list of
offences in relation to the Order, it is an offence regarding:

e The deliberate capture and keeping and deliberate killing of protected species;

e the deliberate damage to or destruction of breeding or resting sites;

e thedeliberate disturbance of wild fauna, particularly during the period of breeding, rearing
and hibernation, insofar as disturbance would be significant in relation to the objectives
of the Convention;

e the deliberate destruction or taking of eggs from the wild or keeping these eggs;

In addition, any person who knowingly causes or permits to be done an act which is made unlawful
by any of these provisions shall also be guilty of an offence. There is no provision within the
legislation to issue licences to kill a Natterjack Toad for the purpose of development.
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2.6.8

2.6.9

2.6.10

Common or viviparous lizard (Zootoca vivipara)

Common lizards (Zootoca vivipara) are afforded protection under Appendix Il of the Convention on
the Conservation of European Wildlife and Natural Habitats (The Bern Convention). Under the Order
it is an offence to:
= intentionally or recklessly Kill, injure or take a lizard, or
= intentionally or recklessly damage or destroy, or obstruct access to, any structure or place
that lizards use for shelter or protection.

Lepidoptera

The marsh fritillary butterfly (Euphydryas aurinia) is a protected species listed on Annex Il and
Annex IV of the EU Habitats Directive, whereby it is an offence It is an offence to:
= intentionally or recklessly Kill, injure or take the marsh fritillary butterfly; or
= intentionally or recklessly damage or destroy, or obstruct access to, any structure or place
that the marsh fritillary uses for shelter or protection
Cryptic Wood white Butterfly is also listed on Schedules 5 of the 1982 Wildlife and Countryside Act.

Flora

All wild plants are given some measure of protection in the Republic of Ireland, The current list of
plant species protected by Section 21 of the Wildlife Act, 1976 is set out in the Flora (Protection)
Order, 2015. The order has the effect that, unless you have a licence, you may not:

= intentionally pick, uproot or destroy any wild plants listed in the schedule, or even collect
their flowers and seeds;

= sell these plants or their seeds if taken from the wild;

= uproot any wild plants intentionally, except on your own land or with permission.

3.0 METHODOLOGY

3.1 Desk Based Assessment

A desk-based review of biological records was carried out based on the standard best practice
methodology provided by the Chartered Institute of Ecology and Environmental Management’s
(CIEEM) Guidance for Preliminary Ecological Appraisal (CIEEM, 2017). The study aimed to gather
information on the potential value of the site and the wider study area specifically in terms of
statutory and non-statutory conservation designations, protected habitats and protected species.

Data regarding statutory and non-statutory designated sites, plus any records of protected or
notable species and habitats was requested from the local ecological records centre and online
resources, details of which are provided in Table 1 below. The study area extended up to 1km from
the site in order to account for regional records and spatial trends, and included a review of NPWS
and EPA GIS datasets, and species records from relevant working groups.

Table 1 - Summary of desk study resources and source information

Source Detail or Link

National Parks & Wildlife Service GIS datasets & National Records database
National Biodiversity Data Centre Heritage Council Mapping Centre & Databases
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3.2 Field Surveys & Habitat Mapping

Field survey methodologies and habitat mapping was carried out in accordance with CIEEM
guidelines?, and habitat identification and classification was completed in accordance with the
Fossitt’s Guide3 (2000). The field walkover and surveys were carried out from the 18t July - 12t
September 2023, 25t January 2024, and from the 16t - 28t August 2024. Field mapping and
target notes were recorded using a Trimble sub-metre GPS Catalyst receiver (60cm accuracy). The
survey area was provided by the client in the form of DWG vectors and imported to GIS format.
Searches comprised the following methods, along with review of collated field target notes.

Badger
Areas of suitable badger habitat such as broadleaved woodland areas, copses and scrub, were
identified within the survey area as these tend to be favoured by the species (although they have
also been known to occupy areas of forestry plantation etc). Any incidental field signs of badger
and any indicative evidence were noted, and include:

= setts (including main, subsidiary and outlier setts);

= |atrines (dung pits used as territorial markers);

= prints;

= foraging signs (snuffle holes); and,

= guard hairs snagged on wire fencing.
Any of the above signs (with the exception of foraging signs) can be taken as diagnostic evidence
of the presence of badger.

Otter
All waterbodies, watercourses and minor ditches within the survey area, where access was
permitted and where it was safe to do so, were assessed for their potential to support otters. Any
incidental recordings of otter field signs were noted, which includes:

= resting sites (e.g. holts and couches);

= gpraints;

=  prints and feeding remains.

Pine Marten

Pine marten are recognised as difficult to survey for, as their scats (the most obvious field signs)
are similar to those of a fox when seen in the field. As such the surveys focussed on assessing the
habitat suitability. This typically includes mature woodland, including coniferous plantations,
although pine marten will forage in open habitats as well. In particular, the survey searched for
areas which might hold suitable potential for denning sites including hollow trees, root plates,
boulder piles or rocky outcrops. Pine marten signs are described in Harris and Yalden (2008)4.

Red Squirrel
Any incidental recordings of red squirrel field signs were noted including:
= dreys (tree-top resting sites); and,
= feeding remains (chewed pine cones, particularly at traditional feeding stations such as
on top of tree stumps).

It should be noted that it is not possible to distinguish red squirrel dreys and feeding remains from
those of grey squirrels. The most reliable method of confirming the species presence is the sighting
of an actual animal. Therefore, given the relatively low likelihood of seeing a red squirrel during the
survey, the main aim of the survey was to identify whether squirrels (regardless of species) were
likely to be present.

2 CIEEM “Guidelines for Ecological Appraisal, Second Edition”, (2017)
3 Julie A. Fossitt, “A Guide to habitats in Ireland”, 2000, The Heritage Council
4 Harris, S. and Yalden, D. W. (2008). Mammals of the British Isles: Handbook. The Mammal Society.

Preliminary Ecological Appraisal Layde Consulting
Proposed Regernation Scheme Report P676-1



LAYDE CONSULTING <75

Reptiles and Amphibians

Areas of suitable habitat for reptiles and amphibians were identified within the survey area. The
habitat requirements of common lizard (Zootoca vivipara), are relatively broad but in general they
require areas of dense vegetation such as grassland, heath, scrub and woodland edge for foraging
and shelter. Reptiles also require more open, preferably south facing areas in which to bask (Gent
and Gibson, 2012)5, and suitable refugia habitat such as wood and rock piles in which to shelter
and more importantly to hibernate during the winter.

Bats (all species)

Target notes were maintained throughout the assessment area for habitats and features which
would be suitable to support bat roosting, foraging and commuting places. It should be noted that
this report however does not provide a specific detailed bat assessment or Preliminary Bat Roost
Survey, but rather highlights areas or habitat features which should be investigated further as
required.

Breeding Birds

Target notes were maintained throughout the assessment area as to the presence or suitability of
habitats and features within the site which may support breeding bird species, and a record of
incidental bird sightings was maintained during the site visit.

4.0 RESULTS - DESK BASED ASSESSMENT
4.1 Natura 2000 Sites & Designations

A search of the National Parks and Wildlife Serve (NPWS) GIS database was undertaken in order
to identify any Natura 2000 designations, or proposed or designated Natural Heritage Areas
(PNHA’s & NHA's). The search criteria incorporated an area 15km radius of the site, and a summary
of the findings are presented below in Table 2, with the results illustrated in Figure 2.

Table 2. Identified Natura 2000 & designations within 15km of the site.

Designation Site ID Site Name Setback Distance
pNHA 001612 Wright’s Wood 1.75km west
pNHA 001602 Drumreaske Lough 3km northwest
pNHA 001784 Rosefield Lake And Woodland 3.9km west
pNHA 001611 Ulster Canal (Aghalisk) 3.6km west
pNHA 001783 Corcreeghy Lake And Woodland 5km southwest
pNHA 001785 Mullaghmore Lake (South) 6.4km northwest
pNHA 001837 Mullaglassan Lough 9.9km west
pNHA 001838 Kilcorran Lough 11km west
pNHA 001839 Kilcorran Lough 12.1km west
pNHA 001840 Lislannan Bog 12.8km west
pNHA 001781 Lisarilly Bog 11.2km southwest
pNHA 001606 Rafinny Lough 9km southwest
pNHA 000001 Dromore Lakes 13.4km south
pNHA 001268 Cordoo Lough 10.9km southeast
pNHA 001666 Tassan Lough 13.9km southeast
pNHA 000559 Glaslough Lake 8.2km northeast
pNHA 000562 Monmurray Grassland 11.5km northeast
pNHA 000558 Emy Lough 9.7km north

SPA 004167 Slieve Beagh SPA 10.4km northwest
NHA 001603 Eshbrack Bog NHA 12.6km northwest
SAC UK0016622 Slieve Beagh SAC 15.3km Northwest
SAC UK0016621 Magheraveely Marl Loughs SAC 12.3km West
5 Gent, T. and Gibson, S. (2012) “Herpetofauna Workers' Manual”, Joint Nature Conservation Committee
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Designation Site ID Site Name Setback Distance
SPA UK9020302 Slieve Beagh-Mullaghfad-Lisnaskea SPA 14.8km Northwest

The search results indicated that the site is not located within any Natura 2000 designation. The
closest Natura 2000 designation was identified to be more than 10km away from the site (Slieve
Beagh SPA), although the site development proposals do not have any source-pathway-receptor
linkages to the SPA designation, and are unlikely to support any qualifying interests in terms of
breeding bird species.

In addition to Natura 2000 sites, a review was undertaken of the NPWS databases for other
protected designations within close proximity to the site, in particular Proposed Natural Heritage
Areas. Proposed NHAs (pNHAs) were published on a non-statutory basis in 1995 although have not
since been statutorily proposed or designated. These sites are of significance for wildlife and
habitats. Some of the pNHAs are very small, such as a roosting place for rare bats, while others are
much larger, such as a woodland or lake for example. Although not currently designated under
statutory basis, it should be noted that designations for pNHAs may proceed on a phased basis
over the coming years. As such, each identified pNHAs located within close proximity to the site
has also been taken into consideration within this report.

The closest protected designation to the site is Wright's Wood pNHA which is located approximately
1.75km to the west, however there were no identified feasible source-pathway-receptor linkages
between the site proposals and any of the pNHA designations.

It is noted that the Lough Neagh & Lough Beg RAMSAR site is located approximately 33km
northeast of the site, and Lough Neagh & Lough Beg SPA is located approximately 39km NE.
Although highly unlikely to affect these designations, there remains a hydraulic link between the
site development area and the designations via the River Shambles to the Cor River, and then
subsequently to the Annaghroe Blackwater and into Lough Neagh.

4.2 National Biodiversity Data Centre

A search was undertaken of the Heritage Council Mapping Centre and National Biodiversity Data
Centre, inclusive of the site area and immediate surrounding lands (1km square grid, map tile
H6733 & H6734). The detailed results are presented in Appendix 1, and summarised below:

Two records were identified for Smoot Newt (Lissotriton vulgaris), however these records were last
updated in 2010, with no records being recorded of Smooth Newt since. In terms of mammals, one
record was noted for Eastern Grey Squirrel (Sciurus carolinensis) in 2007, and a single record for
West European Hedgehog (Erinaceus europaeus) in 2023. Red Squirrel (Sciurus vulgaris) was
recorded within lands to the north in 2018, and an otter (road kill survey) was last recorded in
2008. 42No. bird species were recorded through the 1km square grid, along with insect species,
which due to the numerous records are referred to Appendix 1 for more detailed review. 13No.
flowering plant species were noted, which includes Japanese Knotweed (Fallopia japonica)
recorded in 2019. The search results indicated that the site and wider area may be suitable for the
following bat species:

Moderate suitability for: Low to moderate suitability for:
Pipistrellus pygmaeu Pipistrellus nathusi
Plecotus auritus Myotis mystacinus

Pipistrellus pipistrellus
Nyctalus leisleri
Myotis daubentonii
Myotis nattereri
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5.0 HABITAT SURVEYS

A series of site walkovers and habitat surveys were carried out from the 18t July - 12th September
2023, 25t January 2024, and from the 16t - 28t August 2024, in order to identify evidence of
notable species or habitat features, and to provide an overview of the habitat mosaics present
within the site area. Habitat mapping was also augmented by the National Biodiversity Data Centre
records and habitat mapping feature using the Fossitts guide for mosaics. The Habitat
classification map (full overview) is presented in Figure 3, and a detailed description of the habitat
classifications are discussed in the following subsections.

5.1 WS1 Scrub

Lands to the rear of properties along Dublin Street North and throughout the northwest area of the
site comprise of portions of derelict or fallow ground which have subsequently colonised as scrub.
Large areas of scrub were also identified within the eastern part of the site (Figure 4). Identified
species included dense stands of Bramble (Rubus fruticosus agg.), Nettle (Urtica dioica), willow
(Salix spp. to include Salix cinerea & caprea), creeping thistle (Cirsium), Hawthorn (Crataegus
monogyna), Meadow Buttercup (Ranunculus acris), Ash (Fraxinus spp.), Rosebay willowherb
(Epilobium angustifolium), Dog rose (Rosa canina), Red clover (Trifolium pratense), Bush vetch
(Vicia sepium), Elder (Sambucus nigra), Common plantain (Plantago major), Grass-like starwort
(Stellaria graminea), Bittersweet Nightshades (Solanum dulcamara), Sycamore (Acer
pseudoplatanus), Hedge bindweed (Calystegia sepium), Fringed willowherb (Epilobium ciliatum),
Bitter dock (Rumex obtusifolius), White clover (Trifolium repens), Woodland Figwort (Scrophularia
nodosa), creeping buttercup (Ranunculus repens), Cleavers (Galium aparine), Cow parsley
(Anthriscus sylvestris), Ragwort (Jacobaea vulgaris), and large stands of Butterfly-bush (Buddleja
davidii). Stands of Japanese Knowtweed were also recorded within areas identified as scrub (as
disused in later chapters of this report).

k & Oy a
Figure 4. Dense scrub (WS1) within eastern parts of the site.

Partial tree clearing has been undertaken within lands to the rear of property No.56b & No.59d
along the northwestern site boundary, however this area has since recolonised primarily with
Bramble (Rubus fruticosus agg.), Nettle (Urtica dioica), Butterfly-bush (Buddieja davidii), ivy spp.
and small saplings (Figure 5).
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Figure 5. Colonising scrub within partially cleared lands adjacent to No.59d

5.2 ED2 Spoil & Bare Ground

Spoil and bare ground was noted throughout the site, particularly within areas of derelict or recently
cleared ground to the rear of properties along Dublin Street North, and along the extent of St.
Davnet’'s Row bounding the north of the site. Areas of private land have also been infilled with
aggregate (Figure 6) and are regularly used for car parking and access roads. Plant species were
more limited in density (covering less than 50% of ground), and included Bramble (Rubus fruticosus
agg.), Nettle (Urtica dioica), willowherbs (Epilobium spp.), Common plantain (Plantago major),
Ragwort (Jacobaea vulgaris), Dandelion (Taraxacum spp.) and Red clover (Trifolium pratense).

Figure 6. Example of spoil & bare ground to rear of building No.43a / 42d.

5.3 EDS3 Recolonising Bare Ground

Recolonising ground was recorded within isolated areas to the rear of Dublin Street North, for
example lands adjacent to spoil/bare ground illustrated above in Figure 6, and also within areas
worn by human activity such as pathways, areas of refuge within the mixed broadleaved woodland,
and ground to the front of the pumping station compound area within the southeastern portion of

Preliminary Ecological Appraisal

Layde Consulting
Proposed Regernation Scheme

Report P676-1

12



LAYDE CONSULTING <425

the site. Plant species were found to be similar to those found within ED2 classification, and
included Bramble (Rubus fruticosus agg.), Nettle (Urtica dioica), willowherbs (Epilobium spp.),
Common plantain (Plantago major), Butterfly-bush (Buddleja davidii), Ragwort (Jacobaea vulgaris),
Dandelion (Taraxacum spp.) Red clover (Trifolium pratense), Pineappleweed (Matricaria discoidea)
and creeping buttercup (Ranunculs repens).

5.4 WD1 (Mixed) Broadleaved Woodland

Mixed broadleaved woodland (Figure 7) was mapped within the southeastern portion of the site,
with the mature tree canopy being retained as part of the open greenspace amenity area for the
development, and also within lands to the rear of building No.38c which have been allowed to
establish with ash to above 5m in height. Recorded large mature trees within the southeastern
portion of the site include Ash, Beech and sycamore, with an understorey comprising of Beech,
Salix spp., Elderflower (Sambucus nigra), Hawthorn (Crataegus monogyna), Cow parsley
(Anthriscus sylvestris), Butterfly-bush (Buddleja davidii), white clover (Trifolium repens) and grass
spp. Small areas of bare exposed ground (classified as ED2/3) were also mapped at the base of
mature trees, due to regular human activities trampling the ground surface (Figure 8).

Figure 8. Woodland with exposed ground at the base due to human activity
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5.5 WD2 - Mixed conifer and broadleaved woodland

Although not inside the site area, lands comprising of mixed conifer spp. and broadleaved
woodland were recorded along the eastern boundary adjacent to the public footpath (Figure 9).
Species include Sitka Spruce (Picea sitchensis) and Larch (Larix spp.) along the western part of the
classified area, and ash and sycamore to the east. The conifer trees are mature in nature and
heavily overgrown with common ivy (Hedera helix).

Figure 9. Mixed conifer / broadleaved woodland east of the site.

5.6 WDD5 Scattered Trees & Parklands

A small portion of land within the southeast of the site comprises of species poor amenity grassland
with occasional scattered trees, which form a prominent visual feature. In particular, two large ash
trees are present (Figures 10 and 11), although the tree canopies are not linked. The trees are of

poor health, and under the planning proposals it is intended to fell these to accommodate the
development.

Figure 10. One of two prominent tree features within grass amenity area
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Figure 11. Second Ash tree within scattered trees & parkland habitat

5.7 WS3 Ornamental non-native Shrub

Ornamental non-native shrubs were recorded throughout the site, and included large dense stands
of Common snowberry (Symphoricarpos albus) mixed with Bramble (Rubus fruticosus agg.),
Rosebay willowherb (Epilobium angustifolium), Hedge bindweed (Calystegia sepium), and Bush
vetch (Vicia sepium). Stands of Common snowberry (likely a remnant of the Old Infirmary gardens)
have been cut through as a pathway linking the WS3 habitat to the mixed broadleaved woodland
area (see Figure 12).

Species also included Wall Cotoneaster (Cotoneaster horizontalis), Boxleaf Honeysuckle (Lonicera
ligustrina var.), Beech (Fagus spp.), Kenilworth ivy (Cymbalaria muralis), Common osier (Salix
viminalis), Meadow pea (Lathyrus pratensis), Goose grey / Silverweed (Argentina anserina), St.
John’s wort (Hypericum androsaemum), Elder (Sambucus nigra), Cherry Laurel (Prunus
laurocerasus) and Silver Birch (Betula pendula). Species within lands to the rear of building No.34a
comprised of creeping buttercup (Ranunculs repens), Hedge bindweed (Calystegia sepium),
Hawthorn (Crataegus monogyna), Bitter dock (Rumex obtusifolius), Euonymus (Euonymus
japonicus), Leyland cypress (Cupressus leylandii), Herb Robert (Geranium robertianum),
Variegated Holy (/lex Aquifolium), creeping thistle (Cirsium arvense), Boxleaf Honeysuckle (Lonicera
ligustrina var.) and hornbeam (Carpinus Betulaceae).

lf 'wi s

Figure 12. Dense stands of snowberry, bindweed, and Boxleaf Honeysuckle
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5.8 WL2 Treelines

A treeline of semi-mature ash (Fraxinus excelsior) and Willow (Salix spp.) greater than 5m in height
was mapped on the eastern side of an pumping station compound area, and adjacent to the
boundary wall of property No.32c. The treeline is effectively limited to a small belt of trees and
overgrown scrub along the separating boundary wall structure. In addition, treeline comprising
predominantly of Ash & Willow spp. was recorded to the north of the site (adjacent to building
No.46d) on the adjacent side of the rear laneway.

Figure 13. Treeline adjacent to the site comprising of Ash & Willow spp.

5.9 BC1 Stone Walls and Other Stonework

Stone walls were recorded throughout the survey area, typically bounding lands to the rear of
properties along Dublin Street North, and separating these properties from the eastern portion of
the site which was recorded as scrub, woodland and scattered trees / parkland. Many of the stone
wall structures were overgrown with Maidenhair spleenwort (Alsplenium trichomanes), common ivy
(Hedera helix), Dog rose (Rosa canina) and grass spp. (Aira & Catapodium spp.), however in most
cases the stone wall structures were clearly visible (see example in Figure 14). Therefore, many of
the structures have been mapped as BC1 rather than WL1 (hedgerows) or WS1 (scrub).

Figure 14. Example of exposed stone wall structure (rear of No.46d)
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5.10 GA2 - Amenity Grassland (improved)

Areas defined as improved amenity grassland were mapped to the rear of buildings 34a / 33c
(Figure 15), 37g, and along the path border within the eastern portion of the site (Figure 16).
Species composition for this habitat consisted primarily of perennial couch weed grass (Elymus
repens), perennial ryegrass (Lolium perenne), annual Meadow grass (Poa annua), and also
included clover (Trifolium pratense & repens), Dandelion (Taraxacum spp.), Bitter dock (Rumex
obtusifolius), Willowherb spp., etc.

Figure 16. Amenity grassland along public footpath edge.

5.11 GA1 - Improved Agricultural Grassland

Although not within the site boundary, lands to the north of the site comprise of a large agricultural
field which has been used for recent silage production, i.e. improved agricultural grassland (GA1).
Species noted within the field and along the unmanaged boundary (Figure 17) included Rye-
grasses (Lolium spp.), perennial couch weed grass (Elymus repens), annual Meadow grass (Poa
annua), and also included stinging nettle (Urtica dioica), clover (Trifolium pratense & repens),
Dandelion (Taraxacum spp.), Bitter dock (Rumex obtusifolius), Willowherb spp, and dead nettle
(Lamium maculatum).
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Figure 17. Improved agricultural grassland (right) of laneway.

5.12 BL3 Artificial Surfaces

The urbanised nature of a significant portion of the site inherently includes artificial surfaces,
incorporating Dublin Street, Old Cross Square, The Diamond, and car parking areas. Artificial
surfaces within the site also include the pedestrian pathway leading from Old Cross Square,
building surfaces, access roads (a mix of concrete and asphalt etc), and garden patios and yards.

6.0 FAUNA
6.1 Bats (all species)

As indicated by national records and databases, the site has moderate potential for the presence
of bats, in particular woodland areas and around derelict building structures, as well as tree lines
and the rear laneway area to the rear of properties. The laneway and forest areas could potentially
provide suitable foraging areas, and derelict buildings or mature trees may have the potential for
roost features.

During site walkovers carried out in August 2023 and 2024, bats were observed flying along the
laneway at dusk, and were observed originating from the neighbouring conifer / broadleaved
woodland area to the east of the site adjacent to the public footpath.

6.2 Badger

No evidence of badger activity was found within the study area, ether in the form of foraging,
latrines or sett structures. Therefore, no further surveys have been recommended for badger
activity within the site area or wider area.

6.3 Red Squirrel

National records indicate the presence of grey squirrel was recorded in 2007, with no recording
sightings noted since. Red Squirrel was last recorded in 2018 to the north of the site. During the
site walkover, no direct evidence of squirrel activity was recorded, either for red or grey squirrel,
and suitable habitats are limited to the mixed conifer / broadleaved woodland area to the east of
the site. As no evidence was noted during a number of site visits throughout the year, and given
the limited habitat suitability within the site, then no further surveys have been recommended.
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6.4

6.5

6.6

6.7

6.8

6.9

Otters

A visual inspection and site walkover was carried out to identify otter activities within the survey
area, and particularly along the river corridor of the River Shambles to the south of the site adjacent
to Old Cross Square. No evidence of the presence of otter was noted, with national records
indicating the last sighting was in 2008.

Other mammals

Throughout the survey area and during the site walkover, evidence of rabbit activity was noted and
confirmed from visual activity of rabbits. In addition, a fox was recorded by visual observation within
the fire damaged building at No.40b, inside the remains of the building structure. No other
mammal activity was noted.

Amphibians

Piles of stone and stone walls have potential for use by reptiles for basking or as refugia.
Favourable undisturbed habitat for foraging reptiles and amphibians is also present within the
survey area and wider environment. However, national records do not indicate any sightings of
amphibians, and no sightings were confirmed during the numerous site walkovers.

Freshwater Fish

No freshwater fish were observed along the River Shambles corridor at either Old Cross Square,
upstream at the junction where the Ulster Canal Greenway commences, or at Castle Road bridge
section. In terms of national records, no records were noted for fish species, and current water
quality status is considered to be poor.

Nesting Birds

Grassland, treelines, hedgerows and scrub, all provide breeding opportunities for a range of birds.
A number of bird species were observed during the site walkover, and included magpie (Pica pica),
Blackbird (Turdus merula), woodpigeon (Columba palumbus), Common Starling (Sturnus vulgaris),
and Song Thrush (Turdus philomelos). In addition to those recorded during site walkovers, national
records also indicate a range of 42No. bird species within 1km of the site. It is also noted that the
woodland habitats recorded within the survey area may also offer potential for breeding birds.

Invasive Species

A number of invasive species were noted during site walkovers and habitat mapping, including the

following:

= Japanese Knotweed (Fallopia japonica) - considered to be a high impact invasive species,
stands of Japanese Knotweed were noted on lands to the rear of building No.40b, and also
on the northern side of the laneway near building No.54f (target notes #12 & #17);

= Wall Cotoneaster (Cotoneaster horizontalis) - a medium impact invasive species, Wall
Cotoneaster was recorded at several places adjacent to the fenced pumping station
compound area, within the eastern portion of the site (target note #4);

= Himalayan honeysuckle (Leycesteria Formosa) - a medium impact invasive species,
Himalayan honeysuckle was recorded at two positions within the site. The first position was
located adjacent to the public footpath (target note #23) and the second adjacent to the
woodland area (target note #10);

= Cherry laurel (Prunus laurocerasus) - A high impact invasive species, Cherry laurel was
recorded within lands to the rear of building No.42d (target note #15);
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= Buddleia (Buddleja davidii) - a medium impact invasive species, Buddleia was noted
throughout numerous positions within the site, forming small individual stands to larger
grouped stands.

7.0 CONCLUSIONS AND RECOMMENDATIONS

Layde Consulting was appointed by Carlin Planning Ltd to undertake a Preliminary Ecological
Appraisal (PEA) for a proposed Regeneration Scheme within Monaghan town, extending to lands
at the rear of Dublin Street North. This report summarises the key findings in relation to local
ecology, and protected national and international designations within close proximity to the site,
along with further recommendations should these be required.

Designations & Protected Sites

A desk study search of the National Parks and Wildlife Serve (NPWS) GIS database was undertaken
in order to identify any Natura 2000 designations, proposed or designated Natural Heritage Areas
(PNHA’s & NHA's). The search criteria incorporated an area 15km radius of the site, and the search
results indicated that the site is not located within any Natura 2000 designation. The closest
Natura 2000 designation was identified to be more than 10km away from the site (Slieve Beagh
SPA), although the site development proposals do not have any source-pathway-receptor linkages
to the SPA designation, and are unlikely to support any qualifying interests in terms of breeding
bird species.

In addition to Natura 2000 sites, a review was undertaken of the NPWS databases for other
protected designations within close proximity to the site, in particular Proposed Natural Heritage
Areas. The closest protected designation to the site is Wright's Wood pNHA which is located
approximately 1.75km to the west, however again there are no potentially feasible source-pathway-
receptor linkages between the site proposals and any of the pNHA designations.

It is noted that the Lough Neagh & Lough Beg RAMSAR site is located approximately 33km
northeast of the site, and the Lough Neagh & Lough Beg SPA is located approximately 39km NE.
Although highly unlikely to affect these designations, there remains a hydraulic link between the
site development area and the designations via the River Shambles to the Cor River, and then
subsequently to the Annaghroe Blackwater and into Lough Neagh. Therefore, as a precautionary
approach, it is recommended that an Appropriate Assessment (AA) screening exercise is carried
out. Should the effects not be screened out, then a Natura Impact Statement (NIS) may be required
to inform any future Appropriate Assessment reports.

Bats

As indicated by national records and databases, the site has moderate potential for the presence
of bats, in particular woodland areas and around derelict building structures, as well as tree lines
along St. Davnet’s Row to the rear of properties. The laneway and forest areas could potentially
provide suitable foraging areas, and derelict buildings or mature trees may have the potential for
roost features, as indicated during site walkovers.

Therefore, it is recommended to undertake surveys for any potential bat roost features within the
site, and to carry out activity surveys for buildings which are proposed to be demolished, wherever
considered necessary. In addition, surveys should be undertaken for the presence of bat roosts
within any trees which are to be felled as part of the development proposals, prior to felling.

Preliminary Ecological Appraisal Layde Consulting
Proposed Regernation Scheme Report P676-1

20



LAYDE CONSULTING <42

Badger

No evidence of badger activity was found within the study area, ether in the form or foraging,
latrines or sett structures, and no national records exist indicating the presence of badgers within
close proximity to the site. Therefore, no further surveys have been recommended for badger
activity within the site area or wider landscape.

Red Squirrel

No direct or indirect evidence of squirrel activity was recorded during site visits. Given the low
habitat suitability for red squirrel within the site, then no further surveys for red squirrel have been
recommended.

Otter

Avisual inspection and site walkover was carried out to identify the presence of otter activity within
the survey area, and particularly along the Shambles River at bridge sections near the site. No
evidence of otter activity was recorded during site visits, and no national records last indicate the
presence of otter near to the site was in 2008. Therefore, no further surveys for the presence of
otter have been recommended.

Invasive Species

Given the presence of Invasive Species within the site development area, it is therefore
recommended to carry out an Invasive Species Survey, and to develop an Invasive Species
Management Plan as part of the supporting works for the Ecological Impact Assessment process.
Ideally invasive species surveys should be carried out during the plant growing season (April to
September) when species and extent of growth is more readily identifiable.

Birds

It is recommended that all clearance of vegetation or tree felling work is undertaken outside of the
breeding bird season (generally considered to extend between March and August inclusive). As an
informative, if works are to be undertaken during the bird breeding season, then breeding bird
checks may be required prior to where works require clearing or removal of trees and vegetation
cover. If nests are identified and deemed to be active, a temporary pause of works, or a watching
brief to identify species and monitor for any signs of disturbance during works, may be required.
This may also require a buffer area to be implemented during the breeding season. Some bird
species are afforded extra protection under the Irish Wildlife Act, and dependent on their sensitivity
to construction activities, may require an increased buffer area to minimise disturbance during this
period. All works involving breeding bird and nesting checks should be carried out under the
supervision of a qualified ecologist or ornithologist.

Freshwater Fish
No further recommendations have been made with regards to freshwater fish species.

Summary

In summary, on the basis of the desk study and site walkover investigations carried out to date, it
is recommended to undertake the following additional assessments in order to inform an
Ecological Impact Assessment, and to develop suitable mitigation measures as required:
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e Invasive Species Survey

e Invasive Species Management Plan

e Bat Roost & Activity Surveys (where trees, buildings or linear structures are to be removed)
e Appropriate Assessment Screening & Natura Impact Statement (NIS), as required

Report Prepared By:

John Laverty BSc (Hons) MIEnvSc
Principal Environmental Scientist
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Figure 2
Natura 2000 search results
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Figure 3 Habitat Classification Map

Key:

O  Building Numbers

BL1 - Stone walls and other stonework

[ WL2 - Treelines
[] WDS5 - Scattered trees and parkland
[ ws1 - Scrub
I Ws3 - Ornamental - non-native shrub WS3
[ GA2 - Amenity Grassland (improved)
[ ED3 - Recolonising Bare Ground
I WD1 - (Mixed) broadleaved woodland
I ED2 - Spoil Bare Ground
[ BL3 - Artifical surfaces
I D2 - Mixed Conifer and Broadleaved Woodland
[ GA1 - Improved Agricultural Grassland
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Species group ____|Speciesname ____________|Record count Date of last record |Title of dataset

amphibian
bird

bird
bird
bird

bird
bird
bird
bird
bird
bird

bird

bird

Smooth Newt (Lissotriton vulgaris)
Barn Swallow (Hirundo rustica)

Black-billed Magpie (Pica pica)
Blackcap (Sylvia atricapilla)
Black-headed Gull (Larus ridibundus)

Blue Tit (Cyanistes caeruleus)
Chaffinch (Fringilla coelebs)

Coal Tit (Periparus ater)

Common Blackbird (Turdus merula)
Common Bullfinch (Pyrrhula pyrrhula)
Common Chiffchaff (Phylloscopus

collybita)
Common Coot (Fulica atra)

Common Moorhen (Gallinula chloropus)

3

w

NNO DN G

8

29/06/2010
29/05/2023

25/05/2023
25/05/2023
14/04/2012

04/01/2018
25/05/2023
18/05/2012
04/01/2018
11/02/2012
18/05/2012

18/05/2012

04/01/2018

Newt Survey 2010-2014
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland

Birds of Ireland

Protected Species: Wildlife Acts
Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern - Red
lict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
11, Section I Bird Species ||
Protected Species: EU Birds
Directive >> Annex III, Section
II Bird Species || Threatened
Species: Birds of Conservation
Concern || Threatened
Species: Birds of Conservation
Concern >> Birds of
Conservation Concern - Amber



m- t | Date of last record |Title of dataset

bird

bird

bird

bird

bird
bird
bird
bird
bird
bird
bird
bird

bird
bird
bird
bird
bird

Common Starling (Sturnus vulgaris)

Common Swift (Apus apus)

Common Wood Pigeon (Columba
palumbus)

Eurasian Collared Dove (Streptopelia

decaocto)

Eurasian Jackdaw (Corvus monedula)
Eurasian Siskin (Carduelis spinus)
Eurasian Treecreeper (Certhia familiaris)
European Goldfinch (Carduelis carduelis)
European Greenfinch (Carduelis chloris)
European Robin (Erithacus rubecula)

Goldcrest (Regulus regulus)

Great Spotted Woodpecker (Dendrocopos

maior)

Great Tit (Parus major)

Grey Heron (Ardea cinerea)
Grey Wagtail (Motacilla cinerea)

Hedge Accentor (Prunella modularis)

Hooded Crow (Corvus cornix)

= N OO NWRHNO (6, ]

WA=~ O

29/05/2023

25/05/2023

18/05/2012

25/05/2023

25/05/2023
11/02/2012
11/02/2012
14/04/2012
11/02/2012
25/05/2023
25/05/2023
11/06/2022

25/05/2023
11/02/2012
10/10/2018
18/05/2012
18/05/2012

Birds of Ireland

Swifts of Ireland

Birds of Ireland

Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
11, Section I Bird Species ||
Protected Species: EU Birds

Directive >> Annex III, Section
T Rird Cnarinc



Species group ____|Speciesname ____________|Record count Date of last record |Title of dataset

bird

bird
bird
bird

bird
bird

bird
bird
bird

bird
bird
bird
bird

House Sparrow (Passer domesticus)

Lesser Redpoll (Carduelis cabaret)
Long-tailed Tit (Aegithalos caudatus)
Mallard (Anas platyrhynchos)

Mistle Thrush (Turdus viscivorus)
Mute Swan (Cygnus olor)

Pied Wagtail (Motacilla alba subsp.
Redwing (Turdus iliacus)
Rock Pigeon (Columba livia)

Rook (Corvus frugilegus)

Song Thrush (Turdus philomelos)
Willow Warbler (Phylloscopus trochilus)
Winter Wren (Troglodytes troglodytes)

Flatworm (Turbellaria) Arthurdendyus triangulatus

5

O =

—

= A WU N

29/05/2023

10/12/2011
14/04/2012
25/05/2023

25/05/2023
10/12/2011

18/05/2012
10/12/2011
04/01/2018

06/01/2023
25/05/2023
25/05/2023
18/05/2012
29/10/2012

Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

New Zealand Flatworm
(Arthurdendyus triangulatus)

Database

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
11, Section I Bird Species ||
Protected Species: EU Birds

Directive >> Annex III, Section
T Rird Cnarinc

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
TT_Section T Rird Sneries

Invasive Species: Invasive
Species || Invasive Species:
Invasive Species >> High
Imbact Invasive Species



m'- t | Date of last record |Title of dataset

flowering plant Common Nettle (Urtica dioica) 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Daisy (Bellis perennis) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Elder (Sambucus nigra) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Guelder-rose (Viburnum opulus) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Herb-Robert (Geranium robertianum) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Ivy (Hedera helix) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Japanese Knotweed (Fallopia japonica) 2 10/10/2018 Vascular plants: Online Atlas of  Invasive Species: Invasive

Vascular Plants 2012 Onwards Species || Invasive Species:
Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> Regulation S.I. 477

(Traland)
flowering plant Lime (Tilia platyphyllos x cordata = T.x 1 27/05/2023 Vascular plants: Online Atlas of
europaea) Vascular Plants 2012 Onwards
flowering plant Meadow Buttercup (Ranunculus acris) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Red Clover (Trifolium pratense) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Silverweed (Potentilla anserina) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Taraxacum aggregate 2 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Water-plantain (Alisma plantago-aquatica) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
harvestman (Opiliones) Leiobunum rotundum 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Mitopus morio 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Nelima gothica 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Nemastoma bimaculatum 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Oligolophus hanseni 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Paroligolophus agrestis 1 02/10/1995 Harvestmen (Opiliones) of Ireland
insect - beetle 7-spot Ladybird (Coccinella 1 29/05/2023 Ladybirds of Ireland
(Coleoptera) septempunctata)

insect - butterfly Small Tortoiseshell (Aglais urticae) 1 05/09/2023 Butterflies of Ireland post 2021
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insect - butterfly
insect - hymenopteran

insect - moth
insect - moth
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millipede
millipede

millipede
millipede

terrestrial mammal

terrestrial mammal

Speckled Wood (Pararge aegeria)
Common Carder Bee (Bombus
(Thoracombus) pascuorum)

Common Grass-veneer (Agriphila tristella)
Crinan Ear (Amphipoea crinanensis)
Straw Grass-veneer (Agriphila straminella)
Common Flat-backed Millipede
(Polydesmus angustus)

Eyed Flat-backed Millipede (Nanogona
polydesmoides)

Ophyiulus pilosus

White-legged Snake Millipede
(Tachypodoiulus niger)

Eastern Grey Squirrel (Sciurus
carolinensis)

West European Hedgehog (Erinaceus
europaeus)

10/10/2018
20/07/2023

12/08/1984
31/08/1911
10/08/1984
02/10/1995
02/10/1995

02/10/1995
02/10/1995

31/12/2007

23/03/2023

Butterflies of Ireland pre-2022
Bees of Ireland

Moths Ireland
Moths Ireland
Moths Ireland
Millipedes of Ireland

Millipedes of Ireland

Millipedes of Ireland
Millipedes of Ireland

The Irish Squirrel Survey 2007

Hedgehogs of Ireland

Invasive Species: Invasive
Species || Invasive Species:
Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> EU Regulation No.
1143/2014 || Invasive Species:
Invasive Species >>

DAamidatinn C T A77 [Tealand)

Protected Species: Wildlife Acts



Tailte Iéiea#n

S = S ==
L {



Grid H6734

Em- Date last record |Title of dataset

bird

bird
bird
bird

bird
bird

bird
bird
bird
bird

Barn Swallow (Hirundo rustica)

Common Bullfinch (Pyrrhula pyrrhula)
Common Buzzard (Buteo buteo)
Common Coot (Fulica atra)

Common Moorhen (Gallinula chloropus)
Common Swift (Apus apus)

Eurasian Jackdaw (Corvus monedula)
European Greenfinch (Carduelis chloris)
Pied Wagtail (Motacilla alba subsp.
Rock Pigeon (Columba livia)

1

= =

== =W

14/04/2012

14/04/2012
18/05/2012
06/01/2023

06/01/2023
29/05/2023

06/01/2023
14/04/2012
04/08/2017
04/08/2017

Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Swifts of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Protected Species: Wildlife
Acts || Threatened Species:
Birds of Conservation Concern
|| Threatened Species: Birds of
Conservation Concern >>

Birds of Conservation Concern -
Amhar | ict

Protected Species: Wildlife
Acts || Protected Species: EU
Birds Directive || Protected
Species: EU Birds Directive >>
Annex II, Section I Bird
Species || Protected Species:
EU Birds Directive >> Annex
I1I, Section II Bird Species ||
Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >>
Birds of Conservation Concern -

Protected Species: Wildlife
Acts || Threatened Species:
Birds of Conservation Concern
|| Threatened Species: Birds of
Conservation Concern >>

Birds of Conservation Concern -
Amhar | ict

Protected Species: Wildlife
Acts || Protected Species: EU
Birds Directive || Protected
Species: EU Birds Directive >>
Annex TT_Section T Rird



Grid H6734

Species group ____|Speciesname __________________|Record count Date last record [Title of dataset __________|Designation |
bird Rook (Corvus frugilegus) 04/08/2017 Birds of Ireland
bird Willow Warbler (Phylloscopus trochilus) 1 08/04/2023 Birds of Ireland
flowering plant Bluebell (Hyacinthoides non-scripta) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Japanese Knotweed (Fallopia japonica) 1 12/06/2019 Vascular plants: Online Atlas of Invasive Species: Invasive
Vascular Plants 2012 Onwards Species || Invasive Species:
Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> Regulation S.I.
A77 (Traland)
flowering plant Lesser Celandine (Ranunculus ficaria) 1 04/04/2017 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Primrose (Primula vulgaris) 1 26/04/2018 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
insect - butterfly Peacock (Inachis io) 1 24/08/2019 Butterflies of Ireland pre-2022
insect - hymenopteran  Bombus (Bombus) terrestris 1 04/04/2017 Bees of Ireland
insect - moth Angle Shades (Phlogophora meticulosa) 1 16/07/2023 Moths Ireland
insect - moth Buff Footman (Eilema depressa) 1 16/07/2023 Moths Ireland
insect - moth Burnished Brass (Diachrysia chrysitis) 1 16/07/2023 Moths Ireland
insect - moth Common Carpet (Epirrhoe alternata) 1 16/07/2023 Moths Ireland
insect - moth Dark Arches (Apamea monoglypha) 1 16/07/2023 Moths Ireland
insect - moth Death's-head Hawk-moth (Acherontia 1 23/10/2013 Moths Ireland
atropos)
insect - moth Dotted Clay (Xestia baja) 1 16/07/2023 Moths Ireland
insect - moth Double Dart (Graphiphora augur) 1 16/07/2023 Moths Ireland
insect - moth Double-square Spot (Xestia triangulum) 1 16/07/2023 Moths Ireland
insect - moth Dun-bar (Cosmia trapezina) 1 16/07/2023 Moths Ireland
insect - moth Flame Shoulder (Ochropleura plecta) 1 16/07/2023 Moths Ireland
insect - moth Four-spotted Footman (Lithosia quadra) 1 16/07/2023 Moths Ireland
insect - moth Heart & Dart (Agrotis exclamationis) 2 16/07/2023 Moths Ireland
insect - moth Large Yellow Underwing (Noctua pronuba) 1 16/07/2023 Moths Ireland
insect - moth Light Arches (Apamea lithoxylaea) 1 16/07/2023 Moths Ireland
insect - moth Mesapamea secalis agg. 1 16/07/2023 Moths Ireland
insect - moth Old Lady (Mormo maura) 1 16/07/2023 Moths Ireland
insect - moth Rush Wainscot (Archanara algae) 1 16/07/2023 Moths Ireland
insect - moth Rustic (Hoplodrina blanda) 1 16/07/2023 Moths Ireland
insect - moth Silver Y (Autographa gamma) 1 16/07/2023 Moths Ireland



Grid H6734

Species group _____|Speciesname ____________[Record count Date last record |Title of dataset

insect - moth Smoky Wainscot (Mythimna impura) 1 16/07/2023 Moths Ireland

insect - moth Snout (Hypena proboscidalis) 1 16/07/2023 Moths Ireland

insect - moth Spectacle (Abrostola tripartita) 1 16/07/2023 Moths Ireland

insect - true fly Eristalis arbustorum 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Eristalis tenax 1 25/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Helophilus hybridus 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Helophilus pendulus 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Neoascia podagrica 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Platycheirus albimanus 1 25/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Platycheirus granditarsus 1 25/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Syrphus vitripennis 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

terrestrial mammal Common Pipistrelle (Pipistrellus 1 20/06/2012 National Bat Database of Ireland

pipistrellus sensu stricto)
terrestrial mammal Eastern Grey Squirrel (Sciurus 1 31/12/1981 Mammal Recording Scheme 1970- Invasive Species: Invasive
carolinensis) 1985 (An Foras Forbartha) Species || Invasive Species:

Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> EU Regulation No.
1143/2014 || Invasive Species:
Invasive Species >>
DAamiilakriam C T A77 [TealanA)

terrestrial mammal Eurasian Red Squirrel (Sciurus vulgaris) 1 05/10/2018 Mammals of Ireland 2016-2025 Protected Species: Wildlife

terrestrial mammal European Otter (Lutra lutra) 1 10/08/2008 Road Kill Survey Protected Species: EU Habitats

Directive || Protected Species:
EU Habitats Directive >>
Annex II || Protected Species:
EU Habitats Directive >>
Annex IV || Protected Species:
\Wildlifa Artc

terrestrial mammal Lesser Noctule (Nyctalus leisleri) 2 20/06/2012 National Bat Database of Ireland Protected Species: EU Habitats
Directive || Protected Species:
EU Habitats Directive >>
Annex IV || Protected Species:
Wildlife Acts
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Species group _____|Speciesname ________________[Record count |Date last record |Title of dataset
terrestrial mammal Soprano Pipistrelle (Pipistrellus pygmaeus) 1 20/06/2012

National Bat Database of Ireland Protected Species: EU Habitats
Directive || Protected Species:
EU Habitats Directive >>

Annex IV || Protected Species:
Wildlife Acts
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EXECUTIVE SUMMARY

Layde Consulting was appointed by Carlin Planning Ltd to undertake an Invasive Alien Species
Survey for a proposed Regeneration Scheme within Monaghan town, extending to lands at the rear
of Dublin Street North. This report presents the findings of the IAS survey, and outlines a number
of recommendations which are aimed to reduce the spread of impact of IAS, and with respect to
the planning proposals and various phases of the development.

In summary, the following Invasive Alien Species and non-native species were identified within or
next to the site boundary:
o Japanese Knotweed (Fallopia japonica)
Himalayan honeysuckle (Leycesteria Formosa)
Buddleia (Buddleja davidii)
Cherry laurel (Prunus laurocerasus)
Sycamore (Acer pseudoplatanus)

o O O O

Japanese Knotweed is the only species identified within the site that is regulated within either the
third schedule of S.1.477/2011 or the European Union Regulation (No. 1143/2014), however all
of the identified species are considered to be medium or high impact risk non-native species.

Therefore, it is recommended that an Invasive Species Management Plan (ISMP) should be
developed for the site which will need to outline specific details regarding the management of
biosecurity during the demolition and construction phases. The ISMP should also detail mitigation
or removal strategies for each of the IAS’s, along with any pre-demolition / construction
requirements. The ISMP should be treated as a ‘live’ document throughout all phases of the
development, and updated accordingly, as required.

The findings outlined within this report are considered to be applicable for up to one year from the
survey period. Should site works be postponed for more than one year beyond the survey period,
then a re-survey for IAS’s should be undertaken.

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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1.0 INTRODUCTION

Layde Consulting was appointed by Carlin Planning Ltd to undertake an Invasive Alien Species
Survey (herein referred to as ‘IAS survey’) for a proposed Regeneration Scheme within Monaghan
town, extending to lands at the rear of Dublin Street North. This report presents the findings of the
IAS survey, and outlines a number of recommendations which are aimed to reduce the spread of
impact of IAS, and with respect to the planning proposals and various phases of the development.

1.1 Invasive Alien Species

The Convention on Biological Diversity defines invasive alien species (IAS) as “a species that is
established outside of its natural past or present distribution, whose introduction and/or spread
threaten biological diversity”. Therefore, this IAS survey was undertaken in order to identify and
map any non-native invasive plant species listed within Part 1 of the Third Schedule of the
European Communities (Birds and Natural Habitats) Regulations 2011 (S.l. No. 477 of 2011) and
Amendment 2015 (S.I. No. 355/2015).

The European Union Regulation (No. 1143/2014) on Invasive Alien Species (IAS) lists 88 species
whose potential adverse impacts are such that concerted action across Member States is required.
Member States are required to provide for early detection and eradication of these species and
must manage those species already widespread within their jurisdiction. The EU recently updated
the list of invasive alien species of Union concern, including Chilean rhubarb (Gunnera tinctoria),
Indian/Himalayan balsam (Impatiens glandulifera) and Giant hogweed (Heracleum
mantegazzianum).

Hybrid knotweed species which have been recorded in Ireland are also covered by Part 1 of the
Third Schedule of the European Communities (Birds and Natural Habitats) Regulations, 2011 (S.I.
No. 477 of 2011) and Amendment 2015 (S.I. No. 355/2015).

Section 49 and 50 of Part 6 of the European Communities (Birds and Natural Habitats)
Regulations, 2011 (S.l. No. 477 of 2011) outlines the legal context for the prohibition of the
introduction and dispersal of certain plant and animal species. Specifically, Section 49, paragraph
2 states that any person without the required licence “who plants, disperses, allows or causes to
disperse, spreads or otherwise causes to grow” any plant species listed in Part 1 of the Third
Schedule within the State shall be guilty of an offence.

Furthermore, under Section 50 paragraph 1, a person without the required licence “shall be guilty
of an offence if he or she has in his or her possession for sale, or for the purposes of breeding,
reproduction or propagation, or offers or exposes for sale, transportation, distribution, introduction
or release” of any plant species listed in Part 1 of the Third Schedule or anything from which "a
plant referred to in Part 1 of the Third Schedule can be reproduced or propagated or “a vector
material listed in Part 3 of the Third Schedule”. This vector material is defined as “soil or spoil
taken from places infested with Japanese knotweed (Fallopia japonica), Giant knotweed (Fallopia
sachalinensis) or their hybrid Bohemian knotweed (Fallopia x bohemica)”.

Species listed under the Third Schedule list of the European Communities (Birds and Natural
Habitats) Regulations 2011 [S.1.477/2011] are presented in Appendix 1 of this report.

In addition to the above, flowering plants regarded as Medium and High Impact Invasive Species
as listed within the National Biodiversity Data Centre were also identified during site walkovers,
and are included within this IAS survey report.

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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1.2 Limitations

As with many aspects of ecological habitat mapping and identification exercises, surveying of
Invasive Alien Species (IAS’s) are often subject to a number of limitations. In this case, as the site
is not currently owned by the applicant and comprises of multiple landowners, then site access
was limited to areas where permission could be granted. While every attempt was made to access
all portions of land, in some instances access was specifically denied, or in some cases could not
be granted as the relevant landowners could not be contacted prior to or during site visits.

Surveys were carried out throughout the year, with surveys also being carried out during optimal
times of plant growth (i.e. May - September). However, portions of land could not be accessed due
to excessive scrub and vegetation growth. It should be noted that IAS’s are subject to spatial and
temporal changes both in terms of spatial extent and presence, therefore species identified within
this report may alter with time. As such, the findings outlined within this report are considered
applicable for up to one year from the survey period. Should site works be postponed for more than
one year beyond the survey period, then a re-survey for IAS’s should be undertaken.

Field target notes were obtained using a Trimble sub-metre GPS Catalyst receiver (60cm accuracy),
however, where tree or satellite coverage was impeded, then GPS accuracy extended up to 5m.

1.3 Site Overview & Development Proposals

The proposed development area (herein termed the ‘site’) incorporates lands to the rear of Dublin
Street North, Monaghan (see Figure 1), and comprises of a mix of urbanised areas, external
residential amenity areas, commercial land, and derelict lands comprising of scrub and treelines
along St. Davnet’s Row and the Old Infirmary. Under the development proposals it is intended to
regenerate the site by demolishing the existing buildings within the site, and constructing a new
public access road, car parking and event space, and also enabling the provision of future
development plots for commercial and residential uses. As a result, the development proposals
also include the removal of vegetation and ground cover, as required, and grading cut/fill works.
The proposals also include all necessary infrastructure provisions such as drainage and utilities,
paving, surfacing and landscaping.

Figure 1- Proposed development area, lands to the rear of Dublin Street North

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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1.4 Statement of Authority

This report has been prepared by John Laverty, Principal Environmental Scientist at Layde
Consulting who holds a BSc (Hons) degree in Environmental Science and is a Full member of the
Institute of Environmental Sciences. John has over 20 years of experience in the preparation of
ecological impact assessments, and has worked with a range of private and PLC companies and
on an extensive number of development and infrastructure projects.

2.0 METHODOLOGY

2.1 Desk Based Assessment

A desk-based review of national records and datasets was carried out in order to determine if any
IAS’s have been observed or recorded within the vicinity of the site. In particular, a review was
undertaken for records held by the National Biodiversity Data Centre (NBDC) online database (last
accessed 29/08/2024), and for grids H6733 & H6734. The detailed results of the search are
provided in Appendix 2 of this report, and the records indicate that Japanese Knotweed was
recorded on 10/10/2018 within the vicinity of the site (grid H6733) and on the 12/06/2019 in
lands to the north of the site (within 1km?2). No other flowering plant IAS’s were recorded.

2.2 Field Surveys & Mapping

Field surveys and site walkovers were carried out from the 18t July - 12th September 2023, 25th
January 2024, and from the 16t - 28t August 2024. Field mapping and target notes were
recorded using a Trimble sub-metre GPS Catalyst receiver (60cm accuracy), accepting the
limitations outlined in Section 1.2. Site walkovers were undertaken for all lands, wherever access
could be granted.

The site comprises of private lands to the rear of properties along Dublin Street North, and are
subdivided into small plots of land ownership, most of which are bounded by stone or block wall
structures. To the north of the site, St. Davnet’s Row and the Old Infirmary links the entrance at Old
Cross Square and the GAA playing fields to the access road between Dublin Street and building
No.54f, traversing along the rear of properties along Dublin Street North. Lands within the
southeastern portion of the site (i.e. the Old Infirmary) comprise of scrub, amenity and public lands
bounded to the east by means of a public pedestrian pathway leading from Old Cross Square.

Site walkovers were undertaken at various times throughout the year in order to ascertain the
presence of early and late flowering IAS’s. Although access was limited within areas of dense scrub,
particularly over portions of ground within the southeast of the site, visual inspection could be
undertaken for most of the area. In addition to restrictions of access to some of the rear properties
of Dublin Street, as previously discussed, surveys were unable to be carried out for small areas of
land due to anti-social behaviour (i.e. lands around buildings No.40b).

The results of the field survey walkovers are discussed further within the following sections,
however the IAS survey location map and target notes are presented in Figure 2 and should be
referred to in relation to the findings.

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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3.0 RESULTS OF IAS SURVEY

As IAS’s were identified throughout a significant portion of the site area, then each of the IAS’s are
discussed individually by species, rather than discussing the findings in terms of habitat mosaics
or locations by feature. For ease of reference, each of the identified IAS’s have been assigned a
target note and impact classification, and are summarised below in Table 1. Both Table 1 and
Figure 2 should be considered together when reviewing the findings. Any identified species listed
within EU IAS Regulation [1143/2014] and the Third Schedule list of the European Communities
(Birds and Natural Habitats) Regulations 2011 [S.1.477/2011] are summarised below. In addition,
any flowering plants regarded as Medium or High impact non-native species as listed within the
National Biodiversity Data Centre have also been included within the summary table.

Table 1. Summary of identified IAS’s within the site.

Target Species Location (ITM) Impact Regulations
ID Level
1 Buddleia 667461 | 833669 Medium
2 Buddleia 667461 | 833686 Medium No specified regulation
4 Buddleia 667451 | 833695 Medium Follow Guidance on
Wall Contoneaster Medium Management Principles
5 Buddleia 667441 | 833707 Medium
9 Buddleia 667460 | 833739 Medium
10 Himalayan Honeysuckle 667472 | 833733 Medium
Buddleia Medium
11 Buddleia 667456 | 833749 Medium
12 Japanese Knotweed 667438 | 833739 High Controlled under
14 Japanese Knotweed 667420 | 833746 High S.1.477/2011
3rd Schedule Part 1
15 Buddleia 667402 | 833752 Medium No specified regulation
Cherry Laurel High Follow Guidance on
16 Buddleia 667390 | 833776 Medium Management Principles
17 Japanese Knotweed 667384 | 833798 High Controlled under
S.1.477/2011
3rd Schedule Part 1
17 Buddleia 667332 | 833791 Medium
19 Buddleia 667470 | 833688 Medium No specified regulation
21 Buddleia 667491 | 833727 Medium Follow Guidance on
23 Himalayan Honeysuckle | 667519 | 833776 Medium Management Principles
Buddleia Medium
24 Buddleia 667496 | 833746 Medium
25 Buddleia 667486 | 833751 Medium
30 Buddleia 667483 | 833744 Medium
31 Buddleia 667454 | 833745 Medium
32 Buddleia 667421 | 833758 Medium
33 Buddleia 667412 | 833766 Medium
34 Buddleia 667396 | 833765 Medium
35 Buddleia 667402 | 833752 Medium
36 Buddleia 667455 | 833702 Medium
37 Buddleia 667411 | 833757 Medium
40 Buddleia 667422 | 833680 Medium
41 Buddleia 667355 | 833742 Medium
42 Buddleia 667347 | 833732 Medium
44 Buddleia 667327 | 833762 Medium
45 Buddleia 667429 | 833688 Medium
- Sycamore Various locations Medium

Invasive Species Survey
Proposed Regernation Scheme

Layde Consulting
Report P676-2
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3.1 Japanese Knotweed (Fallopia japonica)

Japanese Knotweed (Fallopia japonica) was identified at three locations within the site. The first
stand is marked as target note 12 in Figure 2, and is located within an area of dense scrub within
~10m of St. Davnet’s Row laneway corridor (photograph 1). The stand extends to approximately
2m in height and covers a ground area of approximately 6m=.

Photograph 1. Japanese Knotweed (target note 12)

The second area of Japanese Knotweed (target note 14) is located approximately ~10m to the rear
of the fire damaged building No.40b, adjacent the treeline and boundary stone wall (photograph
2). The stand is also located within 10m of the St. Davnet’s Row laneway (inside the site boundary),
and extends to approximately 1.7m in height covering a ground area of approximately 4m2,

Photograph 2. Japanese Knotweed (target note 14)

Invasive Species Survey

Layde Consulting
Proposed Regernation Scheme

Report P676-2
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The third stand of Japanese Knotweed was identified at target note 17. Although this area is
outside the site boundary, it is located immediately adjacent to St. Davnet’'s Row laneway
(photograph 3) which may be used for access during the demolition and construction phases of
the development, and would thus have the potential to cause biosecurity issues.

—

Photograph 3. Japanese Knotweed (target note 17)

Japanese Knotweed is regulated under the third schedule of S.1.477/2011, and is considered to
be a high impact risk in terms of Invasive Alien Species within Ireland. Therefore, Japanese
Knotweed will need to be included within an Invasive Species Management Plan (ISMP),
particularly for the demolition and construction phases of the development.

3.2 Himalayan honeysuckle (Leycesteria Formosa)

Himalayan honeysuckle (Leycesteria Formosa) was identified at two locations within the site. The
first location (photograph 4) was identified along an area of scrub adjacent to the public pedestrian
footpath within the east of the site (Target note 23, adjacent to the Old Infirmary area), with growth
extending to 1.5m in height and ~1m2 at ground level.

LA

Photograph 4. Himalayan honeysuckle (target note 23) next to footpath

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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The second location of Himalayan honeysuckle was identified was at Target note 10, fringing the
mixed broadleaved woodland area. Plant growth extended to approximately 1.4m in height, and
covered a ground area of approximately 1m?2.

Although Himalayan honeysuckle is not regulated under the third schedule of S.1.477/2011, nor is
it listed within the EU species of concern, however it is considered to pose a medium impact risk
in terms of non-native species within Ireland. Therefore, Himalayan honeysuckle within the site will
need to be included within an Invasive Species Management Plan (ISMP), again particularly for the
demolition and construction phases of the development.

3.3 Cherry laurel (Prunus laurocerasus)

Cherry laurel (Prunus laurocerasus) was identified at the edge of St. Davnet’s Row laneway and
adjacent to the yard entrance of building No.46d (target note 35). Growth extended to ~4m in
height (photograph 5) and has developed multi-stemmed growth incorporating an area of circa 2m2
at ground level. Cherry laurel is not regulated under the third schedule of S.1.477/2011, nor is it
listed within the EU species of concern, however it is considered to pose a high impact risk in terms
of non-native species within Ireland. As such, the Cherry laurel will also need to be included within
an Invasive Species Management Plan (ISMP).

S

Photograph 5. Cherry aurel (targetnote 35) to rear of No.46d

3.4 Buddleia (Buddleja davidii)

Buddleia (Buddleja davidii) has recorded in numerous locations throughout the site, as illustrated
in Figure 2. Many of these locations have multiple Buddleia shrubs within ~5m of the target note
position, ranging from small recently colonised shrubs to large mature examples. By way of such
example, a large mature scrub was identified adjacent to the pedestrian footpath entrance at Old
Cross Square (target note 1, photograph 6).

S R L

Examples of Buddleia were also identified within derelict areas such as the building remains at
No.47a (target notes 41 & 42, photograph 7), and also within scrub land (target note 21,
photograph 8). Buddleia is not regulated under the third schedule of S.1.477/20141, nor is it listed
within the EU species of concern, however it is considered to pose a medium impact risk in terms
of non-native species within Ireland. As such, Buddleia should need to be included within an
Invasive Species Management Plan (ISMP).

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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Photograph 8. Buddleia (target note 21) within scrub land

Invasive Species Survey Layde Consulting
Proposed Regernation Scheme Report P676-2
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3.5 Wall Cotoneaster (Cotoneaster horizontalis)

Wall cotoneaster (Cotoneaster horizontalis) was recorded at target note 4, to the rear of building
32c. The area comprises of dense scrub and ornamental shrubs which have likely spread from the
rear amenity area of 32c, or from the original Old Infirmary gardens, although this area has also
since become overgrown. Wall cotoneaster is not regulated under the third schedule of
S.1.477/2011, nor is it listed within the EU species of concern, however it is considered to pose a
medium impact risk in terms of non-native species within Ireland. As such, Wall cotoneaster should
be included within an Invasive Species Management Plan (ISMP).

3.6 Sycamore (Acer pseudoplatanus)

Sycamore (Acer pseudoplatanus) was recorded at numerous positions within the site, either as
semi-mature trees or saplings, such as next to the junction between St. Davnet’'s Row laneway and
the pedestrian footpath at target note 24. Given the large number of locations, the presence of
sycamore should be treated as commonly occurring. Sycamore is not regulated under the third
schedule of S.1.477/2011, nor is it listed within the EU species of concern, however it is considered
to pose a medium impact risk in terms of non-native species within Ireland. As such, Sycamore
should need to be included within an Invasive Species Management Plan (ISMP).

4.0 CONCLUSIONS AND RECOMMENDATIONS

Layde Consulting was appointed by Carlin Planning Ltd to undertake an Invasive Alien Species
Survey for a proposed Regeneration Scheme within Monaghan town, extending to lands at the rear
of Dublin Street North. This report presents the findings of the IAS survey, and outlines a number
of recommendations which are aimed to reduce the spread of impact of IAS, and with respect to
the planning proposals and various phases of the development.

In summary, the following Invasive Alien Species and non-native species were identified within or
next to the site boundary:
o Japanese Knotweed (Fallopia japonica)
Himalayan honeysuckle (Leycesteria Formosa)
Buddleia (Buddleja davidii)
Cherry laurel (Prunus laurocerasus)
Sycamore (Acer pseudoplatanus)

O O O O

Japanese Knotweed is the only species identified within the site that is regulated within either the
third schedule of S.1.477/2011 or the European Union Regulation (No. 1143/2014), however all
of the identified species are considered to be medium or high impact risk non-native species.

Therefore, it is recommended that an Invasive Species Management Plan (ISMP) should be
developed for the site which will need to outline specific details regarding the management of
biosecurity during the demolition and construction phases. The ISMP should also detail mitigation
or removal strategies for each of the IAS’s, along with any pre-demolition / construction
requirements. The ISMP should be treated as a ‘live’ document throughout all phases of the
development, and updated accordingly, as required.

The findings outlined within this report are considered to be applicable for up to one year from the
survey period. Should site works be postponed for more than one year beyond the survey period,
then a re-survey for IAS’s should be undertaken.
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Figure 2 Invasive Species Survey
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Non-native invasive plant species, as defined in Part 1 of the Third Schedule of the European Communities
(Birds and Natural Habitats) Regulations, 2011 (S.l. No. 477 of 2011) and Amendment 2015 (S.l. No.
355/2015). Non-native species subject to restrictions under Regulations 49 and 50.

PLANTS:

Common name

Scientific name

American skunk-cabbage

Lysichiton americanus

Ared alga

Grateloupia doryphora

Brazilian giant-rhubarb

Gunnera manicata

Broad-leaved rush

Juncus planifolius

Cape pondweed

Aponogeton distachyos

Cord-grasses

Spartina (all species and hybrids)

Curly waterweed

Lagarosiphon major

Dwarf eel-grass

Zostera japonica

Fanwort

Cabomba caroliniana

Floating pennywort

Hydrocotyle ranunculoides

Fringed water-lily

Nymphoides peltata

Giant hogweed

Heracleum mantegazzianum

Giant knotweed

Fallopia sachalinensis

Giant-rhubarb

Gunnera tinctoria

Giant salvinia

Salvinia molesta

Himalayan balsam

Impatiens glandulifera

Himalayan knotweed

Persicaria wallichii

Hottentot-fig

Carpobrotus edulis

Japanese knotweed

Fallopia japonica

Large-flowered waterweed

Egeria densa

Mile-a-minute weed

Persicaria perfoliata

New Zealand pigmyweed

Crassula helmsii

Parrots feather Myriophyllum aquaticum
Rhododendron Rhododendron ponticum
Salmonberry Rubus spectabilis

Sea-buckthorn

Hippophae rhamnoides

Spanish bluebell

Hyacinthoides hispanica




Common name

Scientific name

Three-cornered leek

Allium triquetrum

Wakame

Undaria pinnatifida

Water chestnut

Trapa natans

Water fern

Azolla filiculoides

Water-primrose

Ludwigia (all species)

Waterweeds

Elodea (all species except Elodea canadensis)

Wireweed

Sargassum muticum
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Species group ____|Speciesname ____________|Record count Date of last record |Title of dataset

amphibian
bird

bird
bird
bird

bird
bird
bird
bird
bird
bird

bird

bird

Smooth Newt (Lissotriton vulgaris)
Barn Swallow (Hirundo rustica)

Black-billed Magpie (Pica pica)
Blackcap (Sylvia atricapilla)
Black-headed Gull (Larus ridibundus)

Blue Tit (Cyanistes caeruleus)
Chaffinch (Fringilla coelebs)

Coal Tit (Periparus ater)

Common Blackbird (Turdus merula)
Common Bullfinch (Pyrrhula pyrrhula)
Common Chiffchaff (Phylloscopus

collybita)
Common Coot (Fulica atra)

Common Moorhen (Gallinula chloropus)

3

w

NNO DN G

8

29/06/2010
29/05/2023

25/05/2023
25/05/2023
14/04/2012

04/01/2018
25/05/2023
18/05/2012
04/01/2018
11/02/2012
18/05/2012

18/05/2012

04/01/2018

Newt Survey 2010-2014
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland

Birds of Ireland

Protected Species: Wildlife Acts
Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern - Red
lict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
11, Section I Bird Species ||
Protected Species: EU Birds
Directive >> Annex III, Section
II Bird Species || Threatened
Species: Birds of Conservation
Concern || Threatened
Species: Birds of Conservation
Concern >> Birds of
Conservation Concern - Amber



m- t | Date of last record |Title of dataset

bird

bird

bird

bird

bird
bird
bird
bird
bird
bird
bird
bird

bird
bird
bird
bird
bird

Common Starling (Sturnus vulgaris)

Common Swift (Apus apus)

Common Wood Pigeon (Columba
palumbus)

Eurasian Collared Dove (Streptopelia

decaocto)

Eurasian Jackdaw (Corvus monedula)
Eurasian Siskin (Carduelis spinus)
Eurasian Treecreeper (Certhia familiaris)
European Goldfinch (Carduelis carduelis)
European Greenfinch (Carduelis chloris)
European Robin (Erithacus rubecula)

Goldcrest (Regulus regulus)

Great Spotted Woodpecker (Dendrocopos

maior)

Great Tit (Parus major)

Grey Heron (Ardea cinerea)
Grey Wagtail (Motacilla cinerea)

Hedge Accentor (Prunella modularis)

Hooded Crow (Corvus cornix)

= N OO NWRHNO (6, ]

WA=~ O

29/05/2023

25/05/2023

18/05/2012

25/05/2023

25/05/2023
11/02/2012
11/02/2012
14/04/2012
11/02/2012
25/05/2023
25/05/2023
11/06/2022

25/05/2023
11/02/2012
10/10/2018
18/05/2012
18/05/2012

Birds of Ireland

Swifts of Ireland

Birds of Ireland

Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
11, Section I Bird Species ||
Protected Species: EU Birds

Directive >> Annex III, Section
T Rird Cnarinc



Species group ____|Speciesname ____________|Record count Date of last record |Title of dataset

bird

bird
bird
bird

bird
bird

bird
bird
bird

bird
bird
bird
bird

House Sparrow (Passer domesticus)

Lesser Redpoll (Carduelis cabaret)
Long-tailed Tit (Aegithalos caudatus)
Mallard (Anas platyrhynchos)

Mistle Thrush (Turdus viscivorus)
Mute Swan (Cygnus olor)

Pied Wagtail (Motacilla alba subsp.
Redwing (Turdus iliacus)
Rock Pigeon (Columba livia)

Rook (Corvus frugilegus)

Song Thrush (Turdus philomelos)
Willow Warbler (Phylloscopus trochilus)
Winter Wren (Troglodytes troglodytes)

Flatworm (Turbellaria) Arthurdendyus triangulatus

5

O =

—
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29/05/2023

10/12/2011
14/04/2012
25/05/2023

25/05/2023
10/12/2011

18/05/2012
10/12/2011
04/01/2018

06/01/2023
25/05/2023
25/05/2023
18/05/2012
29/10/2012

Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

New Zealand Flatworm
(Arthurdendyus triangulatus)

Database

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
11, Section I Bird Species ||
Protected Species: EU Birds

Directive >> Annex III, Section
T Rird Cnarinc

Protected Species: Wildlife Acts
|| Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >> Birds

of Conservation Concern -
Amhar | ict

Protected Species: Wildlife Acts
|| Protected Species: EU Birds
Directive || Protected Species:
EU Birds Directive >> Annex
TT_Section T Rird Sneries

Invasive Species: Invasive
Species || Invasive Species:
Invasive Species >> High
Imbact Invasive Species



m'- t | Date of last record |Title of dataset

flowering plant Common Nettle (Urtica dioica) 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Daisy (Bellis perennis) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Elder (Sambucus nigra) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Guelder-rose (Viburnum opulus) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Herb-Robert (Geranium robertianum) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Ivy (Hedera helix) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Japanese Knotweed (Fallopia japonica) 2 10/10/2018 Vascular plants: Online Atlas of  Invasive Species: Invasive

Vascular Plants 2012 Onwards Species || Invasive Species:
Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> Regulation S.I. 477

(Traland)
flowering plant Lime (Tilia platyphyllos x cordata = T.x 1 27/05/2023 Vascular plants: Online Atlas of
europaea) Vascular Plants 2012 Onwards
flowering plant Meadow Buttercup (Ranunculus acris) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Red Clover (Trifolium pratense) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Silverweed (Potentilla anserina) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Taraxacum aggregate 2 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Water-plantain (Alisma plantago-aquatica) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
harvestman (Opiliones) Leiobunum rotundum 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Mitopus morio 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Nelima gothica 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Nemastoma bimaculatum 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Oligolophus hanseni 1 02/10/1995 Harvestmen (Opiliones) of Ireland
harvestman (Opiliones) Paroligolophus agrestis 1 02/10/1995 Harvestmen (Opiliones) of Ireland
insect - beetle 7-spot Ladybird (Coccinella 1 29/05/2023 Ladybirds of Ireland
(Coleoptera) septempunctata)

insect - butterfly Small Tortoiseshell (Aglais urticae) 1 05/09/2023 Butterflies of Ireland post 2021



m- t | Date of last record |Title of dataset

insect - butterfly
insect - hymenopteran

insect - moth
insect - moth
insect - moth
millipede
millipede

millipede
millipede

terrestrial mammal

terrestrial mammal

Speckled Wood (Pararge aegeria)
Common Carder Bee (Bombus
(Thoracombus) pascuorum)

Common Grass-veneer (Agriphila tristella)
Crinan Ear (Amphipoea crinanensis)
Straw Grass-veneer (Agriphila straminella)
Common Flat-backed Millipede
(Polydesmus angustus)

Eyed Flat-backed Millipede (Nanogona
polydesmoides)

Ophyiulus pilosus

White-legged Snake Millipede
(Tachypodoiulus niger)

Eastern Grey Squirrel (Sciurus
carolinensis)

West European Hedgehog (Erinaceus
europaeus)

10/10/2018
20/07/2023

12/08/1984
31/08/1911
10/08/1984
02/10/1995
02/10/1995

02/10/1995
02/10/1995

31/12/2007

23/03/2023

Butterflies of Ireland pre-2022
Bees of Ireland

Moths Ireland
Moths Ireland
Moths Ireland
Millipedes of Ireland

Millipedes of Ireland

Millipedes of Ireland
Millipedes of Ireland

The Irish Squirrel Survey 2007

Hedgehogs of Ireland

Invasive Species: Invasive
Species || Invasive Species:
Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> EU Regulation No.
1143/2014 || Invasive Species:
Invasive Species >>

DAamidatinn C T A77 [Tealand)

Protected Species: Wildlife Acts
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Grid H6734

Em- Date last record |Title of dataset

bird

bird
bird
bird

bird
bird

bird
bird
bird
bird

Barn Swallow (Hirundo rustica)

Common Bullfinch (Pyrrhula pyrrhula)
Common Buzzard (Buteo buteo)
Common Coot (Fulica atra)

Common Moorhen (Gallinula chloropus)
Common Swift (Apus apus)

Eurasian Jackdaw (Corvus monedula)
European Greenfinch (Carduelis chloris)
Pied Wagtail (Motacilla alba subsp.
Rock Pigeon (Columba livia)

1

= =

== =W

14/04/2012

14/04/2012
18/05/2012
06/01/2023

06/01/2023
29/05/2023

06/01/2023
14/04/2012
04/08/2017
04/08/2017

Birds of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland

Birds of Ireland
Swifts of Ireland

Birds of Ireland
Birds of Ireland
Birds of Ireland
Birds of Ireland

Protected Species: Wildlife
Acts || Threatened Species:
Birds of Conservation Concern
|| Threatened Species: Birds of
Conservation Concern >>

Birds of Conservation Concern -
Amhar | ict

Protected Species: Wildlife
Acts || Protected Species: EU
Birds Directive || Protected
Species: EU Birds Directive >>
Annex II, Section I Bird
Species || Protected Species:
EU Birds Directive >> Annex
I1I, Section II Bird Species ||
Threatened Species: Birds of
Conservation Concern ||
Threatened Species: Birds of
Conservation Concern >>
Birds of Conservation Concern -

Protected Species: Wildlife
Acts || Threatened Species:
Birds of Conservation Concern
|| Threatened Species: Birds of
Conservation Concern >>

Birds of Conservation Concern -
Amhar | ict

Protected Species: Wildlife
Acts || Protected Species: EU
Birds Directive || Protected
Species: EU Birds Directive >>
Annex TT_Section T Rird



Grid H6734

Species group ____|Speciesname __________________|Record count Date last record [Title of dataset __________|Designation |
bird Rook (Corvus frugilegus) 04/08/2017 Birds of Ireland
bird Willow Warbler (Phylloscopus trochilus) 1 08/04/2023 Birds of Ireland
flowering plant Bluebell (Hyacinthoides non-scripta) 1 27/05/2023 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Japanese Knotweed (Fallopia japonica) 1 12/06/2019 Vascular plants: Online Atlas of Invasive Species: Invasive
Vascular Plants 2012 Onwards Species || Invasive Species:
Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> Regulation S.I.
A77 (Traland)
flowering plant Lesser Celandine (Ranunculus ficaria) 1 04/04/2017 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
flowering plant Primrose (Primula vulgaris) 1 26/04/2018 Vascular plants: Online Atlas of
Vascular Plants 2012 Onwards
insect - butterfly Peacock (Inachis io) 1 24/08/2019 Butterflies of Ireland pre-2022
insect - hymenopteran  Bombus (Bombus) terrestris 1 04/04/2017 Bees of Ireland
insect - moth Angle Shades (Phlogophora meticulosa) 1 16/07/2023 Moths Ireland
insect - moth Buff Footman (Eilema depressa) 1 16/07/2023 Moths Ireland
insect - moth Burnished Brass (Diachrysia chrysitis) 1 16/07/2023 Moths Ireland
insect - moth Common Carpet (Epirrhoe alternata) 1 16/07/2023 Moths Ireland
insect - moth Dark Arches (Apamea monoglypha) 1 16/07/2023 Moths Ireland
insect - moth Death's-head Hawk-moth (Acherontia 1 23/10/2013 Moths Ireland
atropos)
insect - moth Dotted Clay (Xestia baja) 1 16/07/2023 Moths Ireland
insect - moth Double Dart (Graphiphora augur) 1 16/07/2023 Moths Ireland
insect - moth Double-square Spot (Xestia triangulum) 1 16/07/2023 Moths Ireland
insect - moth Dun-bar (Cosmia trapezina) 1 16/07/2023 Moths Ireland
insect - moth Flame Shoulder (Ochropleura plecta) 1 16/07/2023 Moths Ireland
insect - moth Four-spotted Footman (Lithosia quadra) 1 16/07/2023 Moths Ireland
insect - moth Heart & Dart (Agrotis exclamationis) 2 16/07/2023 Moths Ireland
insect - moth Large Yellow Underwing (Noctua pronuba) 1 16/07/2023 Moths Ireland
insect - moth Light Arches (Apamea lithoxylaea) 1 16/07/2023 Moths Ireland
insect - moth Mesapamea secalis agg. 1 16/07/2023 Moths Ireland
insect - moth Old Lady (Mormo maura) 1 16/07/2023 Moths Ireland
insect - moth Rush Wainscot (Archanara algae) 1 16/07/2023 Moths Ireland
insect - moth Rustic (Hoplodrina blanda) 1 16/07/2023 Moths Ireland
insect - moth Silver Y (Autographa gamma) 1 16/07/2023 Moths Ireland



Grid H6734

Species group _____|Speciesname ____________[Record count Date last record |Title of dataset

insect - moth Smoky Wainscot (Mythimna impura) 1 16/07/2023 Moths Ireland

insect - moth Snout (Hypena proboscidalis) 1 16/07/2023 Moths Ireland

insect - moth Spectacle (Abrostola tripartita) 1 16/07/2023 Moths Ireland

insect - true fly Eristalis arbustorum 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Eristalis tenax 1 25/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Helophilus hybridus 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Helophilus pendulus 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Neoascia podagrica 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Platycheirus albimanus 1 25/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Platycheirus granditarsus 1 25/09/1971 Hoverflies (Syrphidae) of Ireland

insect - true fly Syrphus vitripennis 1 24/09/1971 Hoverflies (Syrphidae) of Ireland

terrestrial mammal Common Pipistrelle (Pipistrellus 1 20/06/2012 National Bat Database of Ireland

pipistrellus sensu stricto)
terrestrial mammal Eastern Grey Squirrel (Sciurus 1 31/12/1981 Mammal Recording Scheme 1970- Invasive Species: Invasive
carolinensis) 1985 (An Foras Forbartha) Species || Invasive Species:

Invasive Species >> High
Impact Invasive Species ||
Invasive Species: Invasive
Species >> EU Regulation No.
1143/2014 || Invasive Species:
Invasive Species >>
DAamiilakriam C T A77 [TealanA)

terrestrial mammal Eurasian Red Squirrel (Sciurus vulgaris) 1 05/10/2018 Mammals of Ireland 2016-2025 Protected Species: Wildlife

terrestrial mammal European Otter (Lutra lutra) 1 10/08/2008 Road Kill Survey Protected Species: EU Habitats

Directive || Protected Species:
EU Habitats Directive >>
Annex II || Protected Species:
EU Habitats Directive >>
Annex IV || Protected Species:
\Wildlifa Artc

terrestrial mammal Lesser Noctule (Nyctalus leisleri) 2 20/06/2012 National Bat Database of Ireland Protected Species: EU Habitats
Directive || Protected Species:
EU Habitats Directive >>
Annex IV || Protected Species:
Wildlife Acts



Grid H6734

Species group _____|Speciesname ________________[Record count |Date last record |Title of dataset
terrestrial mammal Soprano Pipistrelle (Pipistrellus pygmaeus) 1 20/06/2012

National Bat Database of Ireland Protected Species: EU Habitats
Directive || Protected Species:
EU Habitats Directive >>

Annex IV || Protected Species:
Wildlife Acts
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1.0 INTRODUCTION

Layde Consulting was commissioned by Carlin Planning Ltd to prepare an Invasive Species
Management Plan for a proposed Regeneration Scheme within Monaghan town, extending to lands
at the rear of Dublin Street North. Following the results of a Preliminary Ecological Assessment
(PEA) carried out for the site, non-native and invasive species where identified within the proposed
development area. As a result, a detailed Invasive Species Survey was carried out between April
2023 to August 2024 for the project area, and the results of the survey have been used to develop
this Invasive Species Management Plan (herein referred to as the ‘ISMP’).

The purpose of this document is to describe the options available for managing and preventing the
spread of non-native invasive alien plant species (herein referred to as ‘IAS’) recorded within the
site during the construction and operational phases of the development.

This document is intended to be a working document and should be routinely updated by
the appointed contractor in order to form a detailed ISMP which will contain site specific
mitigation measures. The detailed ISMP should be updated prior to the commencement of
site works and also for the operational phase (inclusive of maintenance works).

It is possible that the works carried out during the demolition and construction phases of the
development may have the possibility of disturbing stands of non-native invasive plants and/or
soils contaminated with non-native invasive plant material. Therefore, the aim of this plan is to
avoid or prevent the spread of invasive species, and to prevent either direct or indirect impacts on
any habitats, onsite or offsite of the development area.

1.1 Project Overview

The proposed development area (herein termed the ‘site’) incorporates lands to the rear of Dublin
Street North, Monaghan (see Figure 1), and comprises of a mix of urbanised areas, external
residential amenity areas, commercial land, and derelict lands comprising of scrub and treelines
along St. Davnet’s Row and the Old Infirmary area. Under the development proposals it is intended
to regenerate the site by demolishing the existing buildings within the site, and constructing a new
public access road, car parking and event space, and also enabling the provision of future
development plots for commercial and residential uses. As a result, the development proposals
also include the removal of vegetation and ground cover, as required, and grading cut/fill works.
The proposals also include all necessary infrastructure provisions such as drainage and utilities,
paving, surfacing and landscaping.

s i

Figure 1- Proposed development area, lands to the rear of Dublin Street North
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1.2 Demolition and Enabling Works

The development proposals intend to demolish all existing buildings inside the application area,
some of which have been colonised with non-native plant species. In order to facilitate enabling
and demolition works, ground clearance of vegetation will be required, which will likely include the
removal / disturbance of non-native and IAS’s. The demolition phase will also require the haulage
of materials offsite for disposal, therefore works associated with the demolition and ground
clearance / enabling works phase may have the potential to disturb and spread invasive alien
species (IAS) within the site area.

1.3 Construction Phase of the Project

Construction works will involve the removal and clearance of ground level vegetation, and will
require the excavation of soils and subsoil surfaces as part of the cut / fill grading processes. Spoil
materials will be exported from site, with new materials being imported. Therefore, works
associated with the construction phase also have the potential to disturb and spread invasive alien
species (IAS) within the site area.

1.4 Operational Phase of the Project

Potential to spread or disturb invasive species within the development area during the operational
phase will effectively be negligible, as all IAS’s will either be eradicated or removed from site during
the enabling works, demolition or construction phases.

1.5 Legislation & Guidance

The primary controlling legislation relating to the spread of invasive species within Ireland falls
under the remit of the following documents:

Invasive Alien Species Regulation (Regulation (EU) 1143/2014) includes a set of measures to be
taken across the EU in relation to invasive alien species. The core of the Regulation is the list of
Invasive Alien Species of Union concern (Union List) which are subject to restrictions and measures
set out in the Regulation. The IAS regulations set out restrictions on keeping, importing, selling,
breeding, growing and releasing listed IAS into the environment. Within the document all Member
States are required to:

= take action on pathways of unintentional introduction (i.e. prevention);

= take measures for the early detection and rapid eradication of these species; and

= manage species that are already widely spread in their territory.

The European Communities (Birds and Natural Habitats) Regulations 2011 (Statutory Instrument
477/2011) and Amendment 2015 (S.l. No. 355/2015) also contains specific provisions that
govern the control of listed invasive species. Within the guidance it is an offence to release or allow
to disperse or escape, to breed, propagate, import, transport, sell or advertise species listed on
Schedule 3 of the regulations without a Licence. The two regulations that deal specifically with this
scheduled list of species are:

= Regulation 49: Prohibition of introduction and dispersal of certain species; and,

= Regulation 50: Prohibition on dealing in and keeping certain species.

Under legislation the following is prohibited in connection with IAS:
= Dumping invasive species cuttings in the countryside;
= Planting or otherwise causing to grow in the wild (hence the landowner should be careful
not to cause further spread);

Invasive Species Management Plan Layde Consulting
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= Disposing of invasive species at a landfill site without first informing the landfill site that
the waste contains invasive species material (this action requires an appropriate licence);
and,

=  Moving soil which contains specific invasive species in the Republic of Ireland unless
under a licence from National Parks and Wildlife Service (NPWS).

In addition to the legislative context, the principle of controlling IAS is contained with National
Biodiversity Action Plan (NBAP) 2023-2030, which aims to reduce the risk of introduction and/or
spread of new species.

2.0 METHODOLOGY

This ISMP, along with the mitigation measures outlined therein, takes into consideration the most
relevant guidance documents which would be applicable to the IAS’s identified within the site area.
Although not limited to the following documents, this list provides the main guidance for managing
and controlling the spread of IAS’s, particularly for the IAS’s identified within the development area:

= NRA “Guidelines for the Management of Noxious Weeds and Non-Native Invasive Plant
Species on National Roads”, National Roads Authority, Dublin (2010);

= The Management of Invasive Alien Plant Species on National Roads - Standard (Tll 2020)

= Best Practice Management Guidelines for Japanese Knotweed (Invasive Species Ireland,
2015);

= Managing Japanese Knotweed on Development Sites (version 3, amended in 2013 and
withdrawn in 2016): The Knotweed Code of Practice (Environment Agency, 2013);

= |rish Water (2016a). Guidance on the Management of Japanese knotweed. Irish Water.
Dublin, Ireland.

= Managing Invasive Non-native Plants in or near Freshwater (Environment Agency, 2010);

= (Circular Letter NPWS 2/08 Use of Herbicide Spray on Vegetated Road Verges (National
Parks and Wildlife Service 2008);

= |FI Biosecurity Protocol for Field Survey Work IFI (2010)

3.0 RECORDED INVASIVE SPECIES WITHIN PROJECT AREA

This section presents a summary of the Invasives Species Survey carried out by Layde Consulting
in August 2023. The summary aims to provide a concise description of IAS’s identified within the
project area, along with the site locations of each species. On this basis the control measures and
options for managing each species is provided thereafter.

The Invasive Species Survey recorded the spatial presence of IAS’s within the development area
(see Appendix 1 for IAS Survey map). A summary of the identified IAS’s and locations are presented
below in Table 1.

Note: for the purpose of future management and recording keeping, each IAS has been assigned
an Ildentification 1D, which will ensure future references will remain consistent.

Table 1. Summary of IAS’s identified within the project area.

Target Species Location (ITM) Impact Regulations

ID Level

1 Buddleia 667461 | 833669 Medium

2 Buddleia 667461 | 833686 Medium No specified regulation

4 Buddleia 667451 | 833695 Medium Follow Guidance on

Wall Contoneaster Medium Management Principles

5 Buddleia 667441 | 833707 Medium
Invasive Species Management Plan Layde Consulting
Dublin Street North, Monaghan Report P676-3



LAYDE CONSULTING <‘

Target Species Location (ITM) Impact Regulations
ID Level
9 Buddleia 667460 | 833739 Medium
10 Himalayan Honeysuckle 667472 | 833733 Medium
Buddleia Medium
11 Buddleia 667456 | 833749 Medium
12 Japanese Knotweed 667438 | 833739 High Controlled under
14 Japanese Knotweed 667420 | 833746 High S.1.477/2011
3rd Schedule Part 1
15 Buddleia 667402 | 833752 Medium No specified regulation
Cherry Laurel High Follow Guidance on
16 Buddleia 667390 | 833776 Medium Management Principles
17 Japanese Knotweed 667384 | 833798 High Controlled under
S.1.477/2011
3rd Schedule Part 1
17 Buddleia 667332 | 833791 Medium
19 Buddleia 667470 | 833688 Medium No specified regulation
21 Buddleia 667491 | 833727 Medium Follow Guidance on
23 Himalayan Honeysuckle | 667519 | 833776 Medium Management Principles
Buddleia Medium
24 Buddleia 667496 | 833746 Medium
25 Buddleia 667486 | 833751 Medium
30 Buddleia 667483 | 833744 Medium
31 Buddleia 667454 | 833745 Medium
32 Buddleia 667421 | 833758 Medium
33 Buddleia 667412 | 833766 Medium
34 Buddleia 667396 | 833765 Medium
35 Buddleia 667402 | 833752 Medium
36 Buddleia 667455 | 833702 Medium
37 Buddleia 667411 | 833757 Medium
40 Buddleia 667422 | 833680 Medium
41 Buddleia 667355 | 833742 Medium
42 Buddleia 667347 | 833732 Medium
44 Buddleia 667327 | 833762 Medium
45 Buddleia 667429 | 833688 Medium
- Sycamore Various locations Medium

Note: Japanese Knotweed is controlled and regulated under the 3 Schedule Part 1 of Statutory
Instrument S.1.447/2011. The remaining IAS’s and non-native plant species are not contained with
the 31 Schedule, however these species are considered to pose a medium to high risk under the
right conditions of spreading, and are thus managed under relevant guidance documents and
management practices.

Buddleia (Buddleja davidii), Cherry laurel (Prunus laurocerasus), Himalayan honeysuckle
(Leycesteria Formosa), Wall cotoneaster (Cotoneaster horizontalis) and Sycamore (Acer
pseudoplatanus) are not included in the 3rd Schedule. Therefore, their presence at the site does
not have the potential to lead to an offence under the Birds and Natural Habitats Regulations 2011
(S1477 of 2011).

However, the National Biodiversity Centre (NBDC) notes that under the right ecological conditions
these species may have an impact on the conservation goals of a European site or impact on a
water body achieving good/high ecological status under the Water Framework Directive (Directive

2000/60/EC).
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4.0 PRE-CONSTRUCTION SURVEY

Given the potential timeframe lag between the planning and design stage of the project to the site
preparation, demolition and construction phase, it is possible that the areas identified with IAS’s
may have changed spatially from the initial Invasives Species Survey, and new IAS may be found
within the project area which was not previously identified within the Invasives Species Survey.

Therefore, it is recommended to undertake a pre-construction survey of invasive species prior to
demolition and enabling works, and to update this ISMP accordingly. The details of the re-survey
should provide an approximate area and density of plant species, and a record made of any
changes to the findings of the initial Invasive Species Survey.

Should any species be found that is not included within this ISMP, then the plan should be updated
to include control measures and appropriate management or mitigation, as required.

5.0 INVASIVE SPECIES MANAGEMENT PLAN - OBJECTIVES

The key objectives outlined within this ISMP are to:

= Review all identified IAS’s located inside the project area, and to maintain records of all
IAS’s which are identified during the pre-construction / setup phases, and also during the
construction, post-construction and operational phases of the development;

= To ensure that IAS’s do not encroach within the site, and to prevent the spreading of IAS’s
from the site area either through the disturbance of soil / subsoil materials, or through
contamination of soils to be removed offsite;

= To manage, control or remove all IAS’s identified within the site. This may be carried out
through a range of treatment processes (discussed later within this ISMP), and should
adhere to all relevant good practice guides for managing IAS’s and in accordance with
regulations and Statutory Instruments etc;

= The ISMP aims to provide a document relating specifically to the site and project area, and
should record all control measures, techniques and options used for managing IAS’s
during all phases of the development. The document should be considered as a live
document and should be updated accordingly throughout the lifespan of the project.

6.0 PERSONNEL TRAINING & CONTROL TECHNIQUES

All personnel working onsite should be trained and made aware of the ISMP, and the presence of
ISA’s. This should be included for all induction training exercises for new personnel working at the
site, and should be reviewed annually throughout the lifespan of the project, as required;
= Personnel are at all times to be mindful of the threat posed by the spread of invasive
species and to take all possible precautions to ensure that their actions do not result in
the accidental movement of contaminated material,
= All PPE must be cleaned thoroughly before entering the works area and exclusion zones.
Similarly, all individuals must thoroughly inspect their clothing and PPE before leaving the
site or works area, in order to ensure that seeds, rhizomes, or other plant fragments are
not stuck or attached to their clothing;
= Designated wash-down areas should be provided within each works area and lined with
appropriate geo-textile materials within each exclusion zone. As a minimum, wash
buckets, sole picks and bristled brushes should be provided for each wash-down area. All
footwear must be thoroughly cleaned before leaving the exclusion zone or works area;
= Wash-down materials from PPE equipment or machinery should be appropriately
contained and removed offsite using the relevant measures outlined within this ISMP.
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7.0 BIOSECURITY: PLANT EQUIPMENT

Plant equipment, including excavators, dump trucks, HGV’s and all forms of static or mobile plant
has the potential to carry contaminated soils and IAS materials offsite, or to other positions of the
site particularly within exclusion zones. It is common for plant equipment to be brought temporarily
to site for specific phases of works, and then to be subsequently taken to other sites or projects
directly. Therefore, the following should be adhered to:

All plant machinery which is to be used within an exclusion zone should be clean on arrival
to the site and should be stored within a specified site compound or storage area when
not in use. The storage area / site compound must be covered by geotextile materials, and
any build up of debris should be stored and contained as required within this ISMP;

Plant equipment used within an exclusion zone should be cleaned within a designated
wash-down area before moving from one area of a site to another;

The number of machines that enter exclusion zones or come into contact with
contaminated material should be kept to a minimum;

Machinery (especially HGVs) should be kept within a designated haulage route, marked by
appropriate fencing and signage;

All plant operating within an exclusion zone should be thoroughly washed within a
designated geo-textile lined wash-down area before exiting the exclusion zone, paying
particular attention to any part of the machinery or equipment that may have come into
contact with an invasive species or contaminated clay e.g. tracks/tyres, buckets, machine
arms, wheel arches etc;

All equipment and machinery must be certified as clean by the Ecological Clerk of Works
(ECoW) before they are removed from the exclusion zone; and

Materials or debris generated within the wash-done area should be contained and
managed in accordance with the techniques outlined within this ISMP.

8.0 BIOSECURITY: HANDLING / DISTURBANCE OF MATERIALS

8.1 Excavations, movement of material, disturbance and transportation

Invasive species can easily spread to new areas, particularly within disturbed grounds such as
construction sites, and can spread by the re-growth of cut fragments or root material (rhizomes).
Therefore, excavation works and ground clearance including site clearance of vegetation has
potential to spread IAS’s if not managed or handled in accordance with recommended guidance.

When geotextile material is required to be excavated and removed from site, it should be
treated and handled in exactly the same way as soils/subsoils contaminated with IAS’s;
If soil or geotextile materials are imported to the site for landscaping, infilling or laying of
haulage routes etc, then the contractor should gain documentation from suppliers that the
material is free from invasive species;

Excavation and HGV loading areas should be defined and planned for in advance, with
geo-textile materials laid throughout the loading area and haulage route, up to 2m buffer
either side;

Where contaminated material is being loaded or excavated, particular care must be taken
in order to ensure that a spillage is avoided at all times;

In the event that spillages of material occur, either through accidental release or as a
result of excavation works, then spilled materials should be cleaned up immediately;
Wherever possible, haulage and movement of materials should not occur within exclusion
zones, unless absolutely necessary as part of the program of works required for the
project;
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= Only vehicles required for essential works, including site investigation works, will be
brought on site and the number of visits minimised as much as practicable;

= Haulage routes and access tracks should be delineated and marked or fenced off, and
exclusion fencing must be erected and clearly visible wherever required. All site personnel
should be made aware of exclusion zones, and appropriate signage should be installed to
the same effect;

=  Wash-down areas with the use of power washing and suitable wheel wash facilities should
be provided at all exit points from the site, and all plant should be washed thoroughly, with
all mud and debris removed prior to leaving the site. Geo-textile material should be laid
throughout the wash-down area, and all contaminated materials and debris should be
collected and treated for disposal;

= Tracked machines have a high potential for spreading IAS’s and contaminated soil
materials, therefore particular attention should be paid to thoroughly washing down
tracked machines before moving offsite. The cleaned machines should be inspected by a
suitably qualified ECoW or trained personnel prior to leaving site.

8.2 Disposal of Materials Offsite

Ideally, treatment of IAS’s should be undertaken onsite where practically possible in order to
prevent the unintentional spread of invasive species. However, where the above treatment options
are not possible because of constraints within the site to either treat or contain excavated material,
or where there is a lack of space or depth needed to implement suitable control measures, or
where time constraints do not permit the effective treatment measures to be carried out prior to
works, then the removal of excavated material may be the only option. Therefore, the following
should be adhered to:

=  Where it is necessary to dispose of materials offsite, then it should be noted that the
movement of invasive plant material requires a licence from the National Parks and
Wildlife Service (NPWS) under Section 49 of the European Communities (Birds and Natural
Habitats) Regulations, 2011 (as amended). Therefore, prior to commencing site setup,
clearance or construction works, a licence must be obtained from the NPWS in advance.

= |nvasive species collected within the site must be disposed of at licensed waste facilities
or composting sites, appropriately buried, or incinerated having regard to relevant
legislation. Where there are small amounts of IAS material (such as small volumes of
Knotweed or Himalayan Balsam, including flower heads, seeds, stems, root material or
leaves etc) to be removed it may be possible to double bag the material and send it to a
licenced waste facility for disposal. Where the amount of material is larger in volume, it
will be necessary to haul it from site to a suitably licenced waste facility;

= |t should be noted that some invasive species plant material or soil containing residual
herbicides may be classified as either ‘hazardous waste’ or ‘non-hazardous waste’ under
the terms of the Waste Management Acts, and both categories may require special
disposal procedures or permissions. Advice should be sought from a suitably qualified
waste expert regarding the classification of waste and the suitability of different disposal
measures;

= As discussed in sections below, soil and subsoil materials may be screened for rhizomes
and root material, however all soils excavated within affected areas should be treated as
contaminated. Any soil or screened materials to be removed offsite should be taken to a
licensed faciality for disposal;
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= Before commencing site works, the operators or contractor should be in receipt of all
necessary licenses required to transport contaminated materials offsite, and waste
transfer documentation retained for future inspection. A record of all materials should be
kept for offsite disposal, to include as a minimum the volumes of materials, nature and
waste classifications, haulage details and which licensed facility the materials were taken
to. In addition, a record should be kept for any documentation needed in accordance with
waste handling, transfer and disposal licenses.

9.0 EXCLUSION ZONES

Exclusion zones should be set up around areas affected by IAS’s as listed under Invasive Alien
Species Regulation (Regulation (EU) 1143/2014) or The European Communities (Birds and Natural
Habitats) Regulations 2011 (Statutory Instrument 477/2011) and Amendment 2015 (S.l. No.
355/2015), inclusive of any amemdments, in order to avoid the unintentional spreading of IAS’s
within the site area, or offsite where excavated materials are to be removed. Where exclusion zones
are required, then the following should be adhered to:

= Exclusion zones must be clearly marked or fenced off, and made easily identifiable to site
personnel in order to prevent accidental incursion into the affected area;

= The extent of the exclusion zone should be based on the extent of the affected area where
IAS’s have been recorded, but should also take into consideration the extent of rhizome
or roto system associated with the species. This may be up to 7m beyond the extent of the
stands, or greater depending on the species identified;

= Entry and exit points to the exclusion zones should be clearly identifiable, and all site
personnel should be notified as to where these points are located;

=  Exclusion zones must also be set up to in order keep machinery and personnel away from
any stored contaminated clay or plant material;

=  Only vehicles required for essential works will allowed within an exclusion zone, and the
number of visits minimised as much as practicable;

= Any personnel or machinery accessing a designated exclusion zone must be subject to
strict biosecurity protocols, as outlined within SECTION 6 - 8 of this ISMP;

=  Exclusion zones should remain fenced off and implemented for the entire duration of the
project, until the IAS’s have been effectively treated or removed;

= Site hygiene signage, specific to the management of the invasive species identified within
the site, will be erected and made clear to all site personnel; and

= All site personnel should be appropriately trained as per SECTION 6 of this ISMP.

10.0 USE OF HERBICIDES OR CHEMICAL TREATMENT PRODUCTS

= |f herbicide is to be applied as a treatment option, it likely that application of the herbicide
may be required for more than one year, and up to five years depending on the species
being applied to, in order to ensure that plant control measures have been effective. The
length of treatment may also vary depending on the type of herbicide used, i.e. highly
persistent herbicides may eradicate a plant within one to two years, whereas non-
persistent herbicides (such as glyphosate) may take over a period of at least three years
to ensure the successful eradication of the plants;

= A range of herbicides are available for the chemical control of IAS’s, and includes
herbicides such as Glyphosate, 2,4-D Amine. Glyphosate is non-persistent and can be
used near water but it is not selective (i.e. it is a broad spectrum chemical and will impact
all plant species), whereas 2,4-D Amine can be persistent for up to one month, and can
also be used near water but is more selective on certain plants.
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= The selection of chemicals by the contractor and supervising ecologist will depend on
seasonal factors, site conditions, proximity to water, surrounding habitats etc;

= |n order to ensure that the use of herbicides does not contravene legislation, the
contractor must comply with Circular Letter NPWS 2/08 Use of Herbicide Spray on
Vegetated Road Verges from the National Parks and Wildlife Service dealing with the
application on to non-target areas. In addition, a qualified and experienced contractor will
be employed to carry out all treatment works;

= |f chemical or herbicide treatment is to be carried out, then it is recommended that the
appointed contractor prepares a site-specific treatment plan in accordance with the
relevant guidelines before commencing works;

=  Should treatment be carried out within close proximity to water, or where there is a risk of
contaminating watercourses, then the choice of herbicide should be limited to
formulations of Glyphosate and 2,4-D amine that are approved for use near water, or
similar approved herbicides. It is recommended that chemical control via the application
of herbicides is not carried out within 5m of any existing surface water feature, including
local drainage infrastructures. If herbicide application is necessary within this area, then
only herbicides which are approved for use near water should be used;

= Herbicides should be applied during peak growing periods (typically from May -
September), however local climate conditions such as temperature and rainfall can
determine the effectiveness of treatment applications. Treatment outside the peak
growing season is often ineffective, as plants are dormant during winter periods and do
not take in the herbicide treatment;

= |n the case of Knotweed, depending on weather and temperatures in the days following
the initial treatment, and to ensure optimal uptake of herbicide into the rhizome system,
a second similar treatment may be required (usually within ten days), before the internal
vascular system is no longer capable of translocating the herbicide to the root system;

= A systemic herbicide (e.g. Picloram) and/or a bioactive formulation such as glyphosate
based Round-Up Proactive may be sprayed on foliage during dry weather or injected
directly into the stems of IAS’s. Strong systemic herbicides are most effective at targeting
the persistent roots, however it should be noted that they may also persist in the soil
and/or Kill surrounding vegetation;

= Foliar treatment (spraying) is usually applied with a sprayer such as a knapsack sprayer or
a larger spray system. It is important to use a treatment dye to identify clearly all areas
treated. Foliar treatment is an efficient way to treat large areas of invasive plants, or to
spot-treat individual plants that are difficult to remove mechanically (such as Japanese
Knotweed). While the upper surface of the leaves will be easier to treat, it is also important
to treat the leaf under surface as Knotweed possesses many stomata openings on the
leaf under surface;

= |njecting herbicides directly into the stem of the plant is a common method for controlling
and eradicating IAS’s, however this method is more suitable for smaller stands given that
it is labour intensive. This form of treatment typically requires a higher concentration of
the active ingredient than is used in foliar applications, and involves the use of a specialist
herbicide injection tool whereby the injection tool injects the herbicide directly into the
plant;

=  Following application of herbicide treatment during the first season, annual spot-checks
should be conducted during the early growing season in order to identify any re-growth of
the plant;

= Regrowth may occur in subsequent years, and if this is the case then further herbicide
treatments should be undertaken each year until no regrowth occurs;

= Manufacturers guidance and current regulations on the use of chemical or herbicide
treatment should be strictly adhered to at all times.

Invasive Species Management Plan Layde Consulting
Dublin Street North, Monaghan Report P676-3



LAYDE CONSULTING <25

11.0 SPECIFIC GUIDANCE: JAPANESE KNOTWEED

The section relates to the specific handling and management options for Japanese Knotweed
[Fallopia japonica] and should be read in junction with the relevant regulations and Statutory
Instruments. The information contained within this report is relevant to current guidance and
legislation, however should guidance and legislation be changed or updated then the ISMP should
be revised accordingly. Based on current guidance and legislation, the following management
options are available under license:

Option No.1: None eradication methods:
=  Exclusion zones and buffer areas

Option No.2: Control or eradicate Japanese Knotweed through:
=  Stockpile and treatment processes
=  Chemical control and herbicide applications
= Excavation of materials and burial onsite
= Excavation of materials for offsite disposal

11.1 Option 1: Exclusion Zones and Buffer Areas

The option of installing exclusion zones and buffer areas has been considered under SECTION 9 of
this ISMP and is applicable where Option No.2 for the control or eradication of Japanese Knotweed
is not possible.

11.2 Option 2: Eradication of Japanese Knotweed

11.2.1 Stockpile and treatment

This option will require sufficient time to undertake the construction of the stockpile area, geotextile
lining, and time required for the treatment process to be effective. Plant material, such as cut stems
and foliage, excavated rhizomes or crowns, are emplaced within the stockpile area and treated
using herbicides or chemical treatment processes. This process can take several years to ensure
plant material is dead, and that no regrowth occurs. Should this option be appraised, then the
following should be implemented:

= The stockpile area should be constructed using a heavy-duty root barrier membrane and
geotextile liner laid out at the stockpile area, and all infested material should be placed
on top of it creating a low flat-topped berm;

= The stockpile area should have a buffer created around the edges of the root barrier, in
order to provide a buffer for avoiding spillage of contaminated material onto unprotected
soils. No material should be placed within the buffer zone;

= The root barrier membrane should be protected from damage by vehicles using a
geotextile liner comprising of a sand layer emplaced directly above and below the root
barrier membrane, and surfaced with a layer of cleaned hard core or other suitable
material;

=  Soils infested with Japanese Knotweed will be excavated to a depth of at least ¢. 5-7m (or
to a depth where no Japanese Knotweed root systems are visible) and stockpiled at a non-
environmentally sensitive area of open space, on lands within the ownership of the

applicant;
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= The stockpile area will be fenced off and sign-posted as SECTION 9 of this ISMP. Stockpiled
materials should be treated using a herbicide either by stem injection, or foliar application
for a period of at least three years (and may require reapplications of up to 5 years), as
described in SECTION 10 of this ISMP;

= |n order to encourage regrowth of knotweed during the herbicide treatment process, it is
recommended turn stockpiled material. The effectiveness of herbicide treatment of
Japanese Knotweed is increased during plant regrowth;

= An ECoW’s should oversee the stockpile treatment process, and all site personnel should
be trained to understand the role and authority of the clerk of works. After construction
works are complete, follow up surveys will be conducted to survey for regrowth. If regrowth
is observed, then additional treatment will be conducted;

= All excavation and handling of materials, along with biosecurity controls, should adhere
strictly to SECTIONS 7 & 8 of this ISMP as required.

11.2.2 Chemical control and herbicide applications

Chemical treatment involves the application of a herbicide to invasive species such as Japanese
Knotweed stands without any excavation or removal of the plant material, and is considered to be
a viable option for when the excavation of IAS’s cannot be carried out, or when sufficient time is
available between the application phase and the when construction works are to be carried out. If
chemical or herbicide treatment is to be used, then the following points should be considered:

=  Should herbicides be required as the treatment option, then the measures outlined within
SECTION 10 of this ISMP should be adhered to;

= Herbicides should be applied during peak growing periods (typically from May -
September), however local climate conditions such as temperature and rainfall can
determine the effectiveness of treatment applications. Treatment outside the peak
growing season is often ineffective, as plants are dormant during winter periods and do
not take in the herbicide treatment;

=  For the effective treatment of Knotweed, depending on weather and temperatures in the
days following the initial treatment, and to ensure optimal uptake of herbicide into the
rhizome system, a second similar treatment may be required (usually within ten days),
before the internal vascular system is no longer capable of translocating the herbicide to
the root system;

= A systemic herbicide and/or a bioactive formulation such as glyphosate based product
may be sprayed on foliage during dry weather or injected directly into the stems of IAS’s.
Strong systemic herbicides are considered to be the most effective at targeting persistent
roots such as Japanese Knotweed;

= Foliar treatment is an efficient way to treat large areas of Knotweed, or to spot-treat
individual plants that are difficult to remove mechanically. While the upper surface of the
leaves will be easier to treat, it is also important to treat the leaf undersurface as Knotweed
possesses many stomata openings on the leaf under surface;

= |njecting herbicides directly into the stem of the plant is a common method for controlling
and eradicating Knotweed, however this method is more suitable for smaller stands given
that it is labour intensive. This form of treatment typically requires a higher concentration

Invasive Species Management Plan Layde Consulting
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of the active ingredient than is used in foliar applications, and involves the use of a
specialist herbicide injection tool whereby the injection tool injects the herbicide directly
into the plant approximately 20-30cms from the base of each cane (between the 1st and
2nd nodule);

=  Following application of herbicide treatment during the first season, annual spot-checks
should be conducted during the early growing season in order to identify any re-growth of
the plant. In the case of Japanese Knotweed, it is likely that retreatment will be required
for at least 3 years, but can occur up to 5 years from the initial treatment;

= Regrowth may occur in subsequent years, and if this is the case then further herbicide
treatments should be undertaken each year until no regrowth occurs;

=  Manufacturers guidance and current regulations on the use of chemical or herbicide
treatment should be strictly adhered to at all times.

11.2.3 Excavation and Burial Methods

Excavation and burial methods can be employed, particularly where time constraints of the project
do not enable the effective treatment of plants using chemical or herbicide processes. However,
the following should be considered when using the excavation and burial methods:

= |n order to excavate Japanese Knotweed, the lateral extent of the rhizome system should
be taken into consideration and may require up to 7m radius of the plant to be excavated;

= |n addition, excavations should be carried out to a depth of at least ~5m (or to a depth
where no Japanese Knotweed root systems are visible), and then buried at a designated
area within the proposed development site boundary at a minimum depth of 5m.
Therefore, sufficient space should be accounted for in order to appraise the excavation
and burial method as a viable control option;

= Buried plant materials and contaminated soils should be covered with a root barrier
membrane layer before infilling it completely to c. 5m deep with inert fill or topsoil;

=  Buried materials should be recorded and mapped in order to prevent future excavations
from allowing regrowth to occur. Japanese Knotweed is capable of surviving while buried
for many years, and can regrow if disturbed and brought to the surface;

=  Burial of plant material and contaminated soils should not be carried out near services
(i.e. utilities, pipelines, cabling etc), as disturbance may occur from future works
associated with maintaining or improving infrastructure;

= Future owners of the land should be provided the treatment records, including areas of
excavation and burial, and should be advised of the potential for regrowth if disturbed.

11.2.4 Excavation of materials for offsite disposal

Should insufficient space or depth of subsoils not be available, then excavation of plant material
for offsite disposal may be considered. If this is the case, then points outlined within SECTION 8.2
of this ISMP should be adhered to.

Invasive Species Management Plan Layde Consulting
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12.0 SPECIFIC GUIDANCE: CHERRY LAUREL

Although Cherry Laurel is not contained within the 3rd Schedule Part 1 of S.1.477/2011, however
this section relates to the specific handling and management options for Cherry Laurel [Prunus
laurocerasus] and should be read in junction with the relevant regulations and guidance. Should
guidance or legislation be changed or updated, then the ISMP should be revised accordingly. Based
on good practices for the management or control of Cherry Laurel, the following should be adhered
to:

= All biosecurity measures outlined within this ISMP should be strictly adhered to at all times;

= |f plant material is to be removed offsite for disposal, then the protocol outlined within
SECTION 8.2 of this ISMP should be followed;

=  Preliminary clearance should comprise of the removal and treatment of the Cherry Laurel.
Normally this would begin in the densest areas of infestation and work towards the areas
of lower density;

=  Where possible, young seedlings should be pulled from the ground by hand while ensuring
the root structure is attached. If this is not possible then younger single stemmed
seedlings should be cut and treated in the same manner as larger stems;

= Large stems may require cutting by chainsaw or mechanical means and should be cut as
close to the ground as possible. Bulk cut materials can then be chipped or removed to
allow follow up work and prevent regrowth;

=  Plants which have been previously cut back and are multi-stemmed should be cut to stump
level, and remaining plant material should be treated with a glyphosate herbicide chemical
(e.g. Roundup Biactive XL);

= Herbicide chemicals should be applied directly to the cut surface immediately after cutting,
or for larger stems then stumps can be drilled and the herbicide applied directly into the
drilled hole. In order for the herbicide to remain effective, chemical treatment should only
be undertaken during periods of dry weather, where possible for at least 12 hours after
and during frost free conditions;

= Should larger areas of Cherry Laurel need to be treated, then herbicides should be sprayed
over the area immediately following cutting of plant materials, and tracer dyes should be
used in order to determine full coverage has been achieved;

= Follow up treatment may be required in order to treat further growth, but also to
treat/remove the growth of any seedlings (which may be numerous in the case of Cherry
Laurel). This can be carried out by spraying of herbicide treatment, or through hand pulling
of individual plants if small enough;

= An alternative option to the above is to excavate the Cherry Laurel entirely, inclusive of
root systems, and to treat the remaining area with glyphosate herbicides. However, follow
up treatment and monitoring may be required in order to ensure that all plant material has
successfully been eradicated.

Invasive Species Management Plan Layde Consulting
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13.0 SPECIFIC GUIDANCE: HIMALAYAN HONEYSUCKLE

Himalayan honeysuckle (Leycesteria Formosa) is not contained within the 3 Schedule Part 1 of
S.1.477/2011, however this section relates to the specific handling and management options for
Himalayan honeysuckle, and should be read in junction with the relevant regulations and guidance.
Should guidance or legislation be changed or updated, then the ISMP should be revised
accordingly. Based on good practices for the management or control of Buddleia, the following
should be adhered to:

= All biosecurity measures outlined within this ISMP should be strictly adhered to at all times;

= |f plant material is to be removed offsite for disposal, then the protocol outlined within
SECTION 8.2 of this ISMP should be followed;

= Himalayan honeysuckle can safely be removed from site following the same methods used
for clearing any trees or large shrubs, as it does not possess a rhizomatic root system;

= Care should be taken to remove the plants before seeds develop, and not to spread any
remaining seeds on the plant;

= The use of herbicide treatment on Himalayan honeysuckle is generally not required,
however for larger infestations or where plants cannot be removed mechanically, then
treatment of Himalayan honeysuckle can be undertaken using herbicides. Should
herbicides be used, then the guidance outlined within Section 10 of this ISMP should be
adhered to;

= Follow up treatment may be required in order to treat further growth, but also to
treat/remove the growth of any seedlings which may have developed. This can be carried
out by spraying herbicide treatment, or through hand pulling of individual plants if small
enough;

= An alternative option to the above is to excavate the Himalayan honeysuckle plants
entirely, inclusive of root systems, and to treat the remaining area with glyphosate
herbicides. However, follow up treatment and monitoring may be required in order to
ensure that all plant material has successfully been eradicated.

14.0 SPECIFIC GUIDANCE: BUDDLEIA

Buddleia (Buddleja davidii) is not contained within the 3 Schedule Part 1 of S.1.477/2011,
however this section relates to the specific handling and management options for Buddleia, and
should be read in junction with the relevant regulations and guidance. Should guidance or
legislation be changed or updated, then the ISMP should be revised accordingly. Based on good
practices for the management or control of Buddleia, the following should be adhered to:

= All biosecurity measures outlined within this ISMP should be strictly adhered to at all times;

= |f plant material is to be removed offsite for disposal, then the protocol outlined within
SECTION 8.2 of this ISMP should be followed;

= Buddleia can safely be removed from site following the same methods used for clearing
any trees or large shrubs, as it does not possess a rhizomatic root system;

Invasive Species Management Plan Layde Consulting
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=  Care should be taken to remove the plants before seeds develop, and not to spread any
remaining seeds on the plant, as Buddleia produce larger number of seeds which can
easily be dispersed by wind action;

= The use of herbicide treatment on Buddleia is generally not required, however for larger
infestations or where plants cannot be removed mechanically, then treatment of Buddleia
can be undertaken using herbicides. Should herbicides be used, then the guidance
outlined within Section 10 of this ISMP should be adhered to;

= Follow up treatment may be required in order to treat further growth, but also to
treat/remove the growth of any seedlings which may have developed. This can be carried
out by spraying herbicide treatment, or through hand pulling of individual plants if small
enough;

= An alternative option to the above is to excavate the Buddleia plants entirely, inclusive of
root systems, and to treat the remaining area with glyphosate herbicides. However, follow
up treatment and monitoring may be required in order to ensure that all plant material has
successfully been eradicated.

15.0 SPECIFIC GUIDANCE: WALL CONTONEASTER

Wall cotoneaster (Cotoneaster horizontalis) is not contained within the 3 Schedule Part 1 of
S.1.477/2011, however this section relates to the specific handling and management options for
Wall cotoneaster, and should be read in junction with the relevant regulations and guidance.
Should guidance or legislation be changed or updated, then the ISMP should be revised
accordingly. Based on good practices for the management or control of Wall cotoneaster, the
following should be adhered to:

= All biosecurity measures outlined within this ISMP should be strictly adhered to at all times;

= |f plant material is to be removed offsite for disposal, then the protocol outlined within
SECTION 8.2 of this ISMP should be followed;

= Cotoneaster root systems are extensive, thus enabling regrowth if the plant is cut back
hard and the aerial parts are removed completely. However, Cotoneaster root systems
should be removed completely in order to ensure that regrowth of the plant is prevented;

= Although wall Cotoneaster are known to be shallow rooting, the sturdy, widespread roots
can be hard to take out of the ground manually - as such caution should be applied to
ensure that root systems are removed entirely. Smaller plants can be removed more easily
through manual pulling and loosening of soil around roots, although care should be taken
to ensure root systems are removed entirely;

= Care should be taken in order to remove the plants before seeds develop, and not to
spread any remaining seeds on the plant;

= In the event that mechanically removal is not possible, for example where a wall is to be
retained without damage, then herbicide treatment can be used. Should herbicides be
used, then the guidance outlined within Section 10 of this ISMP should be adhered to;

= Follow up treatment may be required in order to treat further growth, but also to
treat/remove the growth of any seedlings which may have developed. This can be carried
out by spraying herbicide treatment, or through hand pulling of plants, if small enough;

Invasive Species Management Plan Layde Consulting
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=  Where herbicide treatment is to be used, then the bark of the plant stem should be
scraped back 2 - 3 inches close to the rooting point at ground level in order to expose the
cambium. Neat herbicide (such as 100% glyphosate) should be applied to the exposed
area;

= |n order to be most effective, herbicide treatment of Wall Cotoneaster should be applied
during the most active growing season, ideally from mid-March to the end of October;

=  Plant die-back should occur within the first 6 weeks, however follow up treatment may be
required. Therefore, inspection of plants should be carried out after 6 weeks where
herbicide treatment has been applied, and any reapplication of herbicide treatment
should be undertaken as soon as possible thereafter.

16.0 SPECIFIC GUIDANCE: SYCAMORE

Sycamore (Acer pseudoplatanus) is not contained within the 34 Schedule Part 1 of S.1.477/2011,
however this section relates to the specific handling and management options for Sycamore, and
should be read in junction with the relevant regulations and guidance. Should guidance or
legislation be changed or updated, then the ISMP should be revised accordingly. Based on good
practices for the management or control of Sycamore, the following should be adhered to:

= All biosecurity measures outlined within this ISMP should be strictly adhered to at all times;

= |f plant material is to be removed offsite for disposal, then the protocol outlined within
SECTION 8.2 of this ISMP should be followed;

= Sycamore can safely be removed from site following the same methods used for clearing
any trees or large shrubs, as it does not possess a rhizomatic root system;

= Care should be taken to remove the trees before seeds develop, and not to spread any
remaining seeds on the plant which can be dispersed by wind action;

= The use of herbicide treatment on Sycamore is generally not required if the stumps are to
be excavated and removed, however, where the trees cannot be removed mechanically
then treatment of Sycamore can be undertaken using herbicides. Should herbicides be
used, then the guidance outlined within Section 10 of this ISMP should be adhered to;

= Herbicide chemicals should be applied directly to the cut surface immediately after cutting,
or for larger stems then stumps can be drilled and the herbicide applied directly into the
drilled hole. In order for the herbicide to remain effective, chemical treatment should only
be undertaken during periods of dry weather, where possible for at least 12 hours after
and during frost free conditions;

=  Plants which have been previously cut back and are multi-stemmed should be cut to stump
level, and remaining plant material should be treated with a glyphosate herbicide chemical
(e.g. Roundup Biactive XL);

= Follow up treatment may be required in order to treat further growth, but also to
treat/remove the growth of any seedlings which may have developed. This can be carried
out by spraying herbicide treatment, or through hand pulling of individual plants if small

enough.
Invasive Species Management Plan Layde Consulting
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17.0 POST- CONSTRUCTION & OPERATIONAL PHASE

Given the potential for IAS’s to regrow or re-stablish themselves on the site, it is recommended to
carry out a post-construction Invasive Species Survey within one year of completion, and to update
the ISMP accordingly. Records for any treatment should be maintained for the duration of the
project, and follow up treatment should be carried out, where applicable, until no further regrowth
of the IAS has occurred.

18.0 UPDATING OF INVASIVE SPECIES MANAGEMENT PLAN

In accordance with the NIS report if there are delays in the progression of the project, and in the
event that no works have taken place within 1 year of the surveys, then a resurvey of IAS’s and
non-native species will need to be undertaken. Should any revisions be made to the preliminary
ecological assessment or follow up documents regarding invasive species, then the ISMP should
be updated accordingly to reflect these changes. This includes mapping and delineation of IAS’s,
and also the appropriate management techniques for each respective species.

Once a contractor has been appointed for works, the ISMP should be updated to contain their
contact details, schedule of works, methodologies to be used throughout all phases of the
development, and the management techniques chosen with regards to IAS’s found within the
development area. The ISMP should be updated to include a more detailed management strategy
for IAS’s, and an ECoW’s should be appointed to oversee the pre-construction enabling and
demolition works, and also for the construction phase of the project.

Invasive Species Management Plan Layde Consulting
Dublin Street North, Monaghan Report P676-3

17



LAYDE CONSULTING <5

APPENDICES:
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Invasive Species Survey Map

Species Key:
Buddleia
Cherry Laurel
Himalayan Honeysuckle
Japanese Knotweed

Wall Cotoneaster
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APPENDIX 9.4
ECOLOGICAL SURVEYS FOR BATS
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SUMMARY

Layde Consulting was appointed by Carlin Planning Ltd to undertake a series of bat activity surveys
and potential roost assessments for a proposed Regeneration Scheme within Monaghan town,
extending to lands at the rear of Dublin Street North. The proposed development intends to
demolish the existing building structures within the site, which comprise of a range of modern
buildings, abandoned / disused structures and older buildings which may have potential to be used
for bat roosts.

A series of internal and external inspections were undertaken for each building structure, where
access was granted or achievable. In addition, a series of bat activity surveys were undertaken
during the survey season of 2023 and 2024 wherever possible, in order to determine the presence
and species of bats using the site or building structures. Limitations which prevented surveys being
undertaken included antisocial behaviour (encountered relatively frequently at the site), and
restrictions of access to lands, either as a result of the landowner being uncontactable or denying
access to their property.

The results of all external and internal building inspections indicated no presence of bat activity
within any of the structures. The results of bat activity surveys also demonstrated no emergence of
bats from any of the building structures, although bat activity was noted during each of the surveys
over adjoining lands or forested areas. Two species were identified, namely Common Pipistrelle
(Pipistrelle Pipistrellus) and Soprano Pipistrelle (Pipistrellus pygmaeus).

Although it is intended to retain the habitats and trees within the Old Infirmary Hill area, 2No. Ash
trees have been scheduled for felling due to excessive basal rot and deadwood. Therefore, ground
level bat roost potential surveys were undertaken for trees within the development area, in
particular for the Ash trees which are scheduled for felling. Bat activity surveys were also carried
out for each tree with no bats being recorded emerging from either tree, although bat activity was
observed in the wider area and adjoining forested areas.

A series of transect surveys were also undertaken during the 2023 and 2024 survey seasons, with
transects being limited to the public footpath between Old Cross Square and the intersection of St.
Davnet’s Row, and also along St. Davnet's Row eastwards towards The Diamond. The results of
the transect surveys identified Common Pipistrelle and Soprano Pipistrelle along most of the
transect route, with the greatest concentration of bat activity being found along the street lit public
footpath between Old Cross Square and the intersection at St. Davnet’s Row.

Bats were clearly seen foraging around each of the street lights where insects are likely most
abundant. In addition, commuting bats were observed coming from the mixed broadleaved and
coniferous forested are to the east of the public footpath, and returning, indicating the possibility
of potential bat roosts within the neighbouring forested area or buildings. Bat activity was also
noted along St. Davnet’s Row, where bats were observed to be foraging and commuting along the
laneway at relatively low level, particularly within the northwest portion of the laneway. It was noted
that a portion of the site is subject to artificial light, either from street lighting along the public
footpath area to the east of the site, or from flood lighting within properties to the rear of Dublin
Street.

Based on the outcome of the ecological bat surveys carried out as part of this assessment, a
number of further recommendations have been stated within this report, which should be adhered
to prior to the commencement of the demolition and construction phases of the development.

Appendix 9.4 - Ecological Bat Surveys Layde Consulting
Proposed Regernation Scheme Report P676
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