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Drawdown (metres)

Drawdown in

Production Well PW2A and
Monitoring Well BH10 and Changes

Water Chemistry
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GSI KARST DATABASE
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APPENDIX 3.4.3

BOREHOLE RECORDS







f\Engineering Borehole Record PW2A

jent i . Ground Level: Drilled by: ... L. [Togged by:
Client: Roadstone Provinces Limited 96.84m O.D. "Hilliard Limited es n/a
Project No: NCR: Rig: Compiled by:
060201/3 : Tractor Dando 250 ) i
E 190281 _ — C. D. Latimer
i Drill Dates: Checked by:
frocation: Rescommon N 244897 ™ 0404 - 100508 | S/ONeil
c-
B o
F O D 048\
& a -~
& T % st $° —
<% Construction N nstallations Ground Water
0.00 % 3 2= Weathered Rock Overburden — 000 \ 190mm steel /
= = L Weathered ;:zk Overburden — e
400 — = o e — 4.00
- 9% = =
- 4 T .
800 — i Limestone —— 8.00
= ‘%%’“Fﬁﬂf"“ e =
Limestone
— 85 - T _JC T T T
12.00 — « i || | | | | —— 12.00
- p | | =
= S| x HCIEIEJCEIC =
Yy = 80 | & | 8§ LI — 16.00
-] (@] L T T =
- O e e e Cavity 4 = 190mun steel
20.00 —— g | | N | Cimestone Y h -
— 75 b | [ | — 000 casmg
=] S =
2400 — — 24,00
— 70 —
4 =
28.00 — — 25.00
— 65 =
3200 — — 32.00
= B —
= < p=
-_ < l—
3600 — 60 | S —— 36.00
= Py Limestone occ cavities —— 360 2
= e — Y
— [ 7]
_____ = =
4000 —— 5 — 4000 -
=] - V<
= = [ g
44.00 — — 44.00 %’
—i 50 E — :
1« - —
4800 —] A Caviy ‘[[‘TL = 45,00 190mm w
- g LE = open-hole
- & Umestane t —
52.00 ——f & L —— 52.00
\ —— ==
) T =
5600 — X | i k == 56,00
O | = - =
=1 =] I =
= 3 L S
60.00 — <5 3 5 = 60.00
= i =
64.00 — — 64,00 ©
2% || 5 ELELL 0 = i
i ) L ! — A
68.00 — = % . T i 7 . 68.00 v
= S Timestos — 150mm
= P 0 1 — open-hole
= 1 = ST || | | I == pe.
720 4 * 12 o o T 7200
= g - l;ng' 'L;J' —
120 | = = Cat L —
76.00 = — ' e N unﬁrme / ‘j — 76.00
= . ﬁ.JLmLmJ A\ Cavly / E —
on nn -'—I i J"a“ Umesicrie - [}
n NN
Remarks:
No Inspection Dug, No CAT Prior to drilling . .
Ground ﬁwvnlﬂ;m:;%nrﬁ Environmental Impact Statement
ATOL ater ' i : -
.r:Jmlmd Water Standing 42.00 m b.c am 10/05/04 Water Section for Proposed Quarry oinelll
190min steel casing to 36,30m bgl, 190mm open-hole to 50.00m at Curry/Cloonacaltry, Co. Roscommon 2 L
T raised cover to 0.50m agl i i
rpbiemsdsondaiat m*‘iﬁ.m for Roadstone Provinces Limited R
|l-ump TesL (72 hour) 28/06/04 - 01/07/04 o tre LA s,
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APPENDIX 3.4.4

HYDROCHEMICAL AND
ABSTRACTION DATA FROM THE
KILLEGLAN PUBLIC WATER
,SUPPLY (ROSCOMMON COUNTY

COUNCIL)







-~ e e o T e s e i e

‘Date Printed - 26-Feh~04 Environmental Laboratory

(™) Time Printed :

Lab ID Code :

17:22:59 Engineering Department

Roscommon County Coungil
Court House
Roscommen

S s A A e W o S e B W S SV o A v P g S T S Yt e ] Sl T . . A e AL ALY R AP AL S DS Y S oAk ST D ATV o T vl Sl dnly Y e (e e SO s e & AV B S ST P S et D s e it
R N L N T R N S O S N N S T N N N T R S ST R S o S Do oe=ns

Analysis Number

Protocol
Bource
Sampled

Comments on

1
REG12
145

24222

G.W.S8. Drinking Water - Sources

South Roscommorn

K McKeon Date : 4-Feb-04

Received 145 Date Received : 4-Feb-04
Sampling @

Tozzmes S LT Tt N T
SOP Code Standard Operating Procedure Result Analyst Reference
030 PH . 7.160 145

r«r 040 Conductivity us/cm at 25C 465,000 145

| 047 Colour mg/l Pt-Co 40.000 145

048 Turbidity NTU 5 ’ .821 145
055 Flouride mg/l F .094 180
081 Nitrate mg/l NO3-N 2.653 1344
082 Total Oxidised Nitrogen mg/l N 2,655 1344
086 Nitrite mg/l NOZ2-N 002 1344
090 Phosphate {orthe} mgP/1 .004 1344
100 Ammonia (zs N) mg/l L0307 1344
200 Total Coliforms per 100ml 326.000 145

‘kéﬂ_e:.zas Fascal Coliforms per 100ml 40.000 145
Comments om Amalysis :
Verified : Marie Fallon Date Verified : 26-Feb-04
Approved : John O'Gorman Date Approved : 26~Feb-04




T T e e L N L N o L N S S S S S S T S e i e e —

Certificate of Analysis

-Date Printed : 31-Dec-03 Environmenfal Laboratory
Time Printed : 15:47:22 Engineering Departmen®

Roscommon County Coundid
Court House

Lab ID Code : Roscommon
Analysis Number : 23738
Protccol : 1 G.W.S. Drinking Water - Sources
Source : REG12 South Roscommon
Sampled : 145 K McKeon Date : 1-Dec-03
Received : 145 Date Received : 1-Dec-03

Comments on Sampling

et e o

SOP Code Standard Operating Procedure Result Analyst Refersnce
030 pH 7.250 145
.. 040 Conductivity us/am at 25¢ 392.000 145
047 Colour mg/l Pt-Co 96.000 145
048 Turbidity NTO 2.190 145
0S5 Flouride mg/l F .120 180
081 Nitrate mg/1 NO3-N 1.414 1344
082 Total Oxidised Nitrogen mg/l N 1.414 1344
086 Nitrite mg/l NO2-N .001 1344
090 Phosphate {ortho) mgP/1 .007 1344
100 Ammonia (as N) mg/l 012 1344
150 Aluminium ug/1 Al 72.000
=155 Iron ug/l Fe » 199.000
160 Manganese ug/l Mn 3.000
200 Total Coliforms per 100ml 2419.000 145
205 Faecal Coliforms per 100ml 461.000 145

___-__—_——..._——_..—__--._-.._._.__—_.«__.__.—.____________—-.-—_-.—«-__—_—-.._—.___—
____—._—-..._._.-_-—_._.___.—.-—__-.._____.-—....—---_.—.___—_._-_—______—_____..__—-—--. —_——

Verified : John O'Gorman Date Verified : 31-Dec-03

Approved : John O'Gorman Date Approved : 31-Dec-03




N o Certificate of Analysis
=R===..___.=:‘-‘:———_——====—_.—_=.._._=‘._»"_L_====;==»=.==—-—"‘::::“‘"‘"================
Date Printed : 17-Nov-03 Environmental Laboratory
Time Printed : 14:55:11 Engineering Department
Roscommon County Coungdl
Court House

Lab ID Code Roscommon

Analysis Number : 23261

Protocel : 1 G.W.S. Drinking Water - Sources

Source : REG1Z South Roscommon

Sampled : 145 K McKeon Date : 8-0Oct=03

Received 145 Date Received : B8-0ct-03

Comments on Sampling :

S0P Code Standard Operating Procedure Result Analyst Reference
030 pH 7.060 145
040 Conductivity us/cm at 25C 709.000 145
047 Colour mg/l Pt-Co 4.000 145
048 Turbidity RTU .282 145
0535 Flouride mg/l1 F .128 180
081 Nitrate mg/l NQ3-N 3.352 1344
082 Total Oxidised Nitrogen mg/l N 3.357 1344
086 Nitrite mg/l1 NO2-N .005 1344
090 Phosphate {(ortho) mgP/1 .006 1344
100 Ammonia (as N} mg/l .008 1344
150 Aluminivm ug/1l Al @ 8.000
E=4155 Iron ug/l Fe 127.000
160 Manganese ug/l Mn 49.000
200 Total Coliforms per 100ml* 18.000 145
205 Faecal Ccliforms per 100ml 6.000 145
Comments on Analysis | |
Verified : Marie Fallon Date Verified : 17-Nov-03
Approved : John O'Gorman Date Approved : 17-Nov-03




i

Certificate of Analysis
Date Printed : 29-§ p-03 A Environmental Laboratory
Time Printed : 16:25:43 Engineering Departmert

Roscommon County Council
Court House

Lab ID Code : Roscommon
Analysis Number : 22729
Protocol : 1 G.W.S. Drinking Water - Sources
Source : REG12 South Roscommon
Sampled i 145 K McKeon Date : 6-Aug-03
Received : 145 Date Received : 6~Aug-03

Comments on Sampling :

—_——— =T Rm T —_.——-._.__.____._.__—_-.__-——_—————.-—-——_—.__

SOP Codé Standard Operating Procedure Result Analyst Reference
030 PH 7.220 145

040 Conductivity us/em at 25C 690.000 14s

047 Colour mg/1 Pt-Co 5.000 145

048 Turbidity NTU .255 145

055 Flouride mg/l F .125 180

081 Nitrate mg/l NO3-N 2.749 1344

082 Totdal Oxidised Nitrogen mg/l N 2.749 1344

086 Nitrite mg/l NO2-N 009 1344 7 m"’

090 Phosphate (ortho) mgp/l .005 1344 f“/

100 Ammonia (as N) mg/l . .005 1344 ’ / f;

150 Aluminium ug/l A1 - 6.000 IH M X

155 Iron ug/l Fe 6.000 i _R QE;.

160 Manganese ug/l Mn " 2.000 %: ~

200 Total Coliforms per 100ml 25.000 145 ‘

205 Faecal Coliforms per 100ml 17.000 145

—_—_———== o e o e o - T - S e e . — =

Comments on Analysis
Verified : Marie Fallon Date Verified : 29-Sep-03

Approved : John O'Gorman Date Approved : 29-Sep-03

_—.-..—.._._-—-—.——-—--——.,———-—————-..._—_—-—_—- e v e v e e e e B - e ——
e e e - T

e e T,
__.—_—___._.__———-——-——-—_——_—;——.——.-——--——-——.——_.——_
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Certificate of Analysis

—— —— ——— v b v i e e . S e . et S e o ek i e, iy iy oy ke i Ty vy e D i U Sy e S

Date Prlnted : 23-Jul-03 Environmental Laberatc;y
Time Printed : 108:22:45 Engineering Department
Roscommon County Council
Court House
Lab ID Code : Roscommon
BAnalysis Number : 21934
Protocol : 1 G.W.5. Drinking Water - Sources
sSource : REG12 South Reoscommon
Sampled ¢ 145 K McKeon Date : 21-May-03
Received : 145 Date Received ; 21-May-03
Comments on Sampling :
sSoP Code Standard Operating Procedure Result Analyst Reference
030D prH 7.15C¢ 195
040 Conductivity us/cm at 25¢C 539.000 195
047 Colour mg/l1 Pt-Co 78.000 195
048 Turbidity NTU 2.190 195
081 Nitrate mg/} NO3-N 3.182 1344
082 Total Oxidised Nitrogen mg/l N 3.183 1344
086 ¥itrite mg/1 NO2-N 000 1344
090 Phosphate {ortho) mgP/1l .006 1344
100 Ammonia {as N) mg/l .002 1344
150 Aluminium ug/l Al . 9.000
155 Iron ug/l Fe N 3%.000
- 160 Manganese ug/l Mn 4. 000
200 Total Coliforms per 100ml 18.000 195
205 Faecal Coliforms per 100ml 8.000 195
Comments on,Analy51s
Verified : Marie Fallon Date Verified : 14-Jul-03

Approved : John O'Gorman Date Approved : 23-Jul-03




200 e o e e . . o e e B

% Certificatebdf Analysis

( e s T T B T s ==soS=S === ===
Date Printed : 26-Mar-03 Environmental Laboratory

Time Printed : 11:50:22 Engineering Departmert

Roscommon County Councid
Court House

Lab ID Code : Roscommon
Analysis Number : 20872 v
Protocol : 1 G.W.S. Drinking Water - Sources
Source ¢ REG12 South Roscommon
Sampled ¢ 145 K McKeon bate : 12-Feb-03
Received : 145 Date Received : 12-Feb-03
Comments on Sampling : )
565"635;'=§€;;?1;;&"SZZSEI:;:S?;ZZZE?Z"="==="§Z;£TE“iﬁéi;é?i&éiéﬂéé
0320 pH 7.380 195
" 040 Conductivity us/cm at 25¢ 597.000 195
D47 Colour mg/l Pt-Co 18.000 195
048 Turbidity NTU -250 195
081 Nitrate mg/l1 NO3-N 3.299 190
082 Total Oxidised Nitrogen mg/l1 N 3.299 199
086 Nitrite mg/l NO2-N .000 190
090 Phosphate {ortho) mgpP/1 .004 190
100 Ammonia (as N) mg/1 .016 190
150 Aluminium ug/1 Al B 11.000
?;?155 Iron ug/l Fe % 40.600
N 160 Manganese ug/l Mn 9.000
200 Total Coliforms per 100ml 4.000 195
205 Faecal Coliforms per 100ml 0.000 195

—— ________.______,__,____._______.,_________._______
__-_—-.———-——.___—_.___-..-—_-.--_—

Comments on Analysis :

Verified : Marie Fallon Date Verified : 25-Mar-03

Approved : John O'Gorman Date Approved : 26-Mar-03

_——--.——_-—_*—-__———_——-—.—_——---——-..——_—.q——-__—_._—_—.——_——__————————————-——
._____——--._——-.__—_..—__.————_—_-.—..-.——.—_—‘—-—--.—__——-—-u—._——_._——.-—-———_——q_—

RECEIVED
2 6 MAR 2003
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/«)Date Printed : 20-Dec-02 Environmental Laboratory

- 'Time Printed : 14:55:25 Engineering Department
Roscommon County Councid
Court House

Lab ID Code : Roscommon
Analysis Number : 20059 ,
Protocol : 1 G.W.8. Drinking Water - Sources
Source : REG12 South Roscommon ,
Sampled T 145 K McKeon Date : 3-Dec-02
Received : 145 Date Received : 3-Dec-02
Comments on Sampling :
SOP Code Standard Operating Procedare  Resalt Anslrst Roferenos
030 pH 7.180 145
{ ™o40 Conductivity us/cm at 25C 583.000 145
047 Colour mg/l Pt-Co 22.000 145
048 Turbidity NTU .542 145
081 Nitrate mg/l NO3-N 3.194 190
082 Total Oxidised Nitrogen mg/l N 3.194 190
086 Nitrite mg/l NO2-N .000 190
090 Phosphate (ortho) mgP/1 .005 19¢
160 Ammonia (as N) mg/l .005 190
150 Aluminium ug/l Al . 13.00¢
== 155 Iron ug/l Fe - 68.000
~ 160 Manganese ug/l Mn i1.000
200 Total Coliforms per 100ml , 74.000 145
205 Faecal Coliforms per 100ml 29.000 145
Comments on Analysis : R
Verified : John O'Gorman Date Verified : 20-Dec-02

Approved : John O'Gorman Date Approved : 20-Dec-02




- e

Date Printed : 30-0ct-02 Environmental Laboratoly
Time Printed : 10:22:44 Engineering Department
Roscommon County Council
Court Haouse
Lab ID Code : Roscommo
Analysis Number : 19373
Protoccl : 1 6.W.S. Drinking Water - Sources
Source : REG12 South Roscommon
Sampled : 145 K McKeaon Date : 14~0ct-02
Received : 180 bate Received : 14-0ct-02

Comments on Sampling :

o T T T e D o v e et o o s e e e Y W B ) I A Em ot i i ek i Akt e et S e e i e T o R N = W b e ki s o e o o o e i e S M ey el e v e

Y S i . e et e et o . e o T o i e ) e et o e e e L L L A e R R TR R TR e e e A e e e E——_—m DT EET

SOP Code Standard Operating Procedure Result AnalystIReference

030 pH 7.140 205
( o040 Conductivity us/cm at 25C 661.000 205

047 Colour mng/l Pt-Co 52.000 205

048 Turbidity NTU .458 205

150 Aluminium ug/l Al 6.000

155 Iron ug/l Fe 52.000

160 Manganese ug/l Mn 6.000

200 Total Coliforms per 100ml 74,000 205

205 Faecal Coliforms per 100ml 34.000 205

Comments om Amalysis : . o
QZEVerified : John O'Gorman Date Verified : 30-Oct-02

Approved : John O'Gorman Date Approved : 30-0Oct-02




o e gy s v st ' — P v~ — v . T S B S S ikl . e Y T e S g o e . e . Ty ey P

Date Printed : 9-Aug-02 Environmental Laboratary
Time Printed : 15:09:49 Engineering Department

Roscommon County Counecil
Court House

Lab ID Code : Roscommon
Analysis Number : 17769
Protocol : 1 G.W.S. Drinking Water - Sources
Source : REG12 South Roscommon
Sampled : 145 K McKeon Date : 1-Jul-02
Received : 190 Date Received : 1-Jul-02
Comments on Sampling :
SOP Code Standard Operating Procedure  Resalt Analys: Referencs
030 pH 7.160 190
040 Conductivity us/cm at 25C 637.000 190
047 Colour mg/l Pt-Co 5.000 190
048 Turbidity NTU .157 190
080 Nitrate (NO3) mg/1 17.643 185
085 Nitrites mg/l NQ2 .003 195
090 Phosphate (ortho) mgP/1 .006 195
105 Ammonium mg/l1 NH4 .007 195
150 Aluminium ug/1 Al 6.000
155 Iron ug/l Fe < 16.000
.__ 160 Manganese ug/l1 Mn 2.000v/
200 Total Coliforms per 100ml 43.000 190
205 Faecal Coliforms per .100ml 4.000 190
Comments on Amalysis :
Verified : John O'Gorman Date Verified : 9-Aug-02
Approved : John O'Gorman bate Approved : 9-Aug-G2
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Date Printed : 9-Aug-02 Environmental Laboratory
Time Printed : 10:31:18 Engineering Department
Roscommon County Council
Court House
Lab ID Code : Roscommon
Analysis Number : 18245
Protocol : 1 G.W.S. Drinking Water - Sources
Source : REG12 South Roscommon
Sampled : 145 K McKeon Date : 30-Jul-02
Received : 205 Date Received : 30-Jul-02
Comments on Sampling :
SOP Code Standard Operating Procedure Result Analyst Reference
030 pE 7.060 205
( o040 Conductivity us/em at 25C 608.000 205
047 Colour mg/l Pt-Co 21.000 205
048 Turbidity NTO .231 205
080 Nitrate (NO3) mg/1 21.620 195
082 Total Oxidised Nitrogen mg/l N 4.881 195
085 Nitrites mg/1 NO2 .008 195
090 Phosphate {ortho) mgP/1 .006 195
105 Ammonium mg/l NH4 010 1957
200 Total Coliforms per 100ml . 0.000 205V
=205 Faecal Coliforms “per 100ml 0.000 205
Comments on Analysis :v
Verified : John O'Gorman Date Verified : 9-Aug-02

Approved : John O'Gorman Date Approved : 9-Aug-02




D S e T == == e P Py e
( Certificate of Analysis
Date Printed : 10-Sep-02 Environmental Laboratoiy
Time Printed 10:44:32 Engineering Department
Roscommon County Council
Court House
Lab IP Code Roscommon
Analysis Number : 18404
Protocol 1 G.W.S., Drinking Water - Sources
Source : REG12 South Roscommon
Sampled : 145 K McKeon Date : 12-Aug-02
Received 205 Date Received : 12-Aug-02

Comments on Sampling :

—_———am=== e e

D ey —.

‘ 030 PH 7.120 205
040 Conductivity us/cm at 25C 551.000 205
047 Colour mg/l Pt-Co 16.000 205
048 Turbidity NTU .512 205
081 Nitrate mg/1 NO3-N 3.890 195
082 Total Oxidised Nitrogen mng/l N 3.890 195
086 Nitrite mg/l NO2-N .002 195
090 Phosphate (ortho) mgP/1 .007 195
i0o Ammonia (as N) mg/1 .010 195
150 Aluminium ug/l A1l o 16.000
(. 155 Iron ug/l Fe : 48.000
( 160 Manganese ug/l1 Mn 4.0Q0
\ 200 Total Coliforms per 100ml 201.000 205
205 Faecal Coliforms per 100ml 94.000 205
Comments on Amalysls & o esSsssesssssssssssesas
Verified : John O'Gorman Date Verified : 10-Sep-02
Approved : John O'Gorman Date Approved : 10-Sep-02
& Recayen 2\
128 2m ) )




: Certificate of Analysis
Date Printea ¢ 4-Jun-02 Environmental Laboratory
Time Printed : 12:39:18 Engineering Department
Roscommon County Counci)
Court House
Lab ID Code : Roscommon
Analysis Number 16655
Protocol : 1 G.W.8. Drinking Water - Sources
Source : REG12 South Roscommon
Sampled : 145 K McKeon Date : 16-Apr-02
Received : 190 Date Received : 16-Apr-02
Comments on Sampling :
S0P Code Standard Operating Procedure | Result Analyst Reference
030 pH 7.110 1909
040 Conductivity us/cm at 25C 604.000 190
047 Colour mg/l Pt-Co 12.000 190
048 Purbidity NTU 2126 190
080 Nitrate (NO3) mg/1l 18.140 195
085 Nitrites mg/l NO2 .134 195
090 Phosphate (ortho) mgP/1 .004 195
108 Ammonium mg/1 NH4 .007 195
150 Aluminium ug/1 Al 8.000
155 Iron ug/l Fe . 17.000
160 Manganese ug/l Mn - 6.000
200 Total Coliforms per 100ml 4.000 190
205 Faecal Coliforms per 100ml 0.000 190
Comments on Analysis 0 '
Verified : John O'Gorman Date Verified 4-Jun-02
Approved : John O'Gorman Date Approved : 4-Jun-02




Certificate of Analysis
Date Printed : 26-Mar-02 Environmental Laboratcry
Time Printed : 14;51:13 Engineering Department

Roscommon County Council
Court House

Lab ID Code : Roscommon
Analysis Number : 16006
Protocol : 1 G.W.S. Drinking Water — Sources
Source : REG12 South Roscommon
Sampled i 145 K McKeon _ Date : Z20-Feb-02
Received : 190 Date Received : 20-Feb-02
Comments on Sampling : SRRWSS
SOP Code Standard Operating Procedure | ‘Result Analyst Reference
010 Temperature (deg C) 8.600 145
) 630 DH 7.110 190
040 Conductivity us/cm at 25C 578.000 190
047 Colour mg/l Pt-Co 21.000 190
048 Turbidity NTU .234 190v/
080 Nitrate (NO3) mg/l 19.873 195
085 Nitrites mg/1 NOQ2 .010 195
090 Phosphate (ortho) mgP/1l .002 195
105 Ammonium mg/l1 NH4 .007 195
200 Total Coliforms per 100ml o 13.000 190
_. 205 Faecal Coliforms per’ 100ml 8.000 190+
(\ ====:==:========:============‘===:=====::========'.‘..::::::‘::‘.:::::::."-':‘:“_"::
Comments on Analysis
#
Verified : John O'Gorman Date Verified : 26-Mar-02

Approved : Jchn 0O'Gorman bate Approved : 26-Mar-02
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APPENDIX 3.4.5

50 AND 100 YEAR RETURN PERIOD
STORM EVENT CALCULATION FOR
PROPOSED DEVELOPMENT




O'Neill Ground Water Engineering

7, South Main Street, Naas, Co. Kildare.
tel: 045 895668 rax: 045 881705 mobib : 087 2300933
omail : info@groundwatereng.ie

Appendix 3.4.5
EIS - Water Section, Proposed Quarry at Cam, Co. Roscommon
Contract Number: 060201

1, 50 and 100 yr return period storm event calculation for

hardstanding in Quarry Management Area
100 Year Storm Return Event

i ii iii iv ' vi
2-day R5 r Storm D Dr5 Growth Drl100 DR100 Area Flow
Duration Factor
mm hours mm mm m m? m’/duration
(i) x (iv) (v) x (vi)
53 0.33 0.5 0.25 13.25 1.97 26.10 0.026 22584 589
53 0.33 1 0.33 17.49 1.96 3419 0.034 22584 772
53 0.33 2 0.46 24.38 1.91 46.57 0.047 22584 1052
53 0.33 6 0.57 30.21 1.85 55.89 0.056 22584 1262
53 0.33 12 0.7 37.10 1.79 66.41 0.066 22584 1500
53 0.33 24 0.87 46.11 1.74 80.23 0.080 22584 1812
50 Year Storm Return Event
i ii iii iv v vi
2-day R5 r Storm rD Dr5 Growth  Dr50 DR50 Area Flow
Duration Factor
mm hours mm mm m m? m?/duration
(i) x (iv) (V) x (vi)
53 0.33 0.5 0.25 13.25 1.69 22.39 0.022 22584 506
53 0.33 1 0.33 1749 168 29.38 0.029 22584 664
53 0.33 2 0.46 2438 164 39.98 0.040 22584 903
53 0.33 6 0.57 3021 1.61 48.64 0.049 22584 1098
53 0.33 12 0.7 37.10 1.575 58.43 0.058 22584 1320
53 0.33 24 0.87 46,11 1.54 71.01 0.071 22584 1604
1 Year Storm Return Event
i ii jii iv v vi
2-day R5 r Storm D Dr5 Growth Drl DR1 Area Flow
Duration Factor
mm hours mm mm m m? m?/duration
(i) x (iv) (v) x (vi)
53 0.33 0.5 0.25 13.25 0.69 9.08 0.009 22584 205
53 0.33 1 0.33 17.49 0.70 12.16 0.012 22584 275
53 0.33 2 0.46 24.38 0.71 17.31 0.017 22584 391
53 0.33 6 0.57 30.21 0.72 21.75 0.022 22584 491
53 0.33 12 0.7 37.10 0.79 29.31 0.029 22584 662
53 0.33 24 0.87 46.11 0.80 36.89 0.037 22584 833

Flow

m¥s

0.327499
0.214504
0.146061
0.058435
0.034717
0.020972

Flow

m¥/s

0.280951
0.184331
0.125414
0.050854
0.030547
0.018561

Flow

m’ls

0.113877
0.076256
0.054295
0.022742
0.015322
0.009642
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Appendix 3.4.5

EIS - Water Section, Proposed Quarry at Cam, Co. Roscommon

Contract Number: 060201

1, 50 and 100 yr return period storm event calculation for proposed quarry footprint

100 Year Storm Return Event
i ii iii

2-day R5 r Storm
Duration
mm hours
53 0.33 0.5
53 0.33 1
53 0.33 2
53 0.33 6
53 0.33 12
53 0.33 24

50 Year Storm Return Event
i ji i

2-day R5 T Storm
Duration
mm hours
53 0.33 0.5
53 0.33 1
53 0.33 2
53 0.33 6
53 0.33 12
53 0.33 24

1 Year Storm Return Event
i ii jil

2-day R5 r Storm
Duration
mm hours
53 0.33 0.5
53 0.33 1
53 0.33 2
53 0.33 6
53 0.33 12
53 0.33 24

D

0.25
0.33
0.46
0.57
0.7
0.87

D

0.25
0.33
0.46
0.57
0.7
0.87

v
D15

mm

(i) x (iv)

13.25
17.49
24.38
30.21
37.10
46.11

v
Dr5

mm

(i) x (iv)

13.25
17.49
24.38
30.21
37.10
46.11

Dr5

mm

() x (v)

13.25
17.49
24.38
30.21
37.10
46.11

vi
Growth
Factor

1.97
1.96
1.91
1.85
1.79
1.74

vi
Growth
Factor

1.69
1.68
1.64
1.61
1.575
1.54

vi
Growth
Factor

0.69
0.70
0.71
0.72
0.79
0.80

Dr100

mm
(V) x (vi)
26.10
34.19
46.57
55.89
66.41
80.23

Dr50

mm
(V) x (vi)
22.39
29.38
39.98
48.64
58.43
71.01

Drl

mm
(v) x (vi)
9.08
12.16
17.31
21.75
20.31
36.89

DR100

0.026
0.034
0.047
0.056
0.066
0.080

DR50

0.022
0.029
0.040
0.049
0.058
0.071

DR1

0.009
0.012
0.017
0.022
0.029
0.037

Area

m2

237000
237000
237000
237000
237000
237000

Area

m2

237000
237000
237000
237000
237000
237000

Area

mZ

237000
237000
237000
237000
237000
237000

Flow

m®/duration

6186
8104
11036
13246
15739
19015

Flow

m3/duration

5307
6964
9476
11627
13849
16829

Flow

m*/duration

2151
2881
4102
5185
6946
8742

Flow

mYls

3.436829
2.251036
1.532791
0.613221
0.364327
0.220079

Flow

m¥s

2.948346
1.934394
1.316114
0.533668
0.320567
0.194783

Flow

m’ls

1.19504
0.80024
0.569781
0.238659
0.160792
0.101186



O'Neill Ground Water Engineering

7, South Main Street, Naas, Co. Kildare.
tel: 045895668 rax: 045 881705 mobit : 087 2300933
emil: info@groundwatereng.ic

B E
Appendix 3.4.5
EIS - Water Section, Proposed Quarry at Cam, Co. Roscommon

Contract Number: 060201
1, 50 and 100 yr return period storm event calculation for

Ballyglass River Catchment above proposed discharge point

i ii ji iv v vi
2-day R5 r Storm D Dr5 Growth Dr100 DR100 Area Flow Flow
Duration Factor
mm hours mm mm m m? m/duration m¥/s
(i) x () (V) x (vi)
53 0.33 0.5 0.25 13.25 1.97 26.10 0.026 7970000 208037 115.5761
53 0.33 1 0.33 17.49 1.96 34.19 0.034 7970000 272518 75.69939
53 0.33 2 0.46 24.38 1.91 46.57 0.047 7970000 371129 51.54575
53 0.33 6 0.57 30.21 1.85 55.89 0.056 7970000 445431 20.62182
53 0.33 12 0.7 37.10 1.79 66.41 0.066 7970000 529280 12.25185
53 0.33 24 0.87 46.11 1.74 80.23 0.080 7870000 639444 7.400975
50 Year Storm Return Event
i ii iii iv v vi
2-day R5 r Storm D Dr5 Growth D50 DR50 Area Flow Flow
Duration Factor
mm hours mm mm m m? m®/duration m¥s
(i) x (iv) (v) x (vi)
53 0.33 0.5 0.25 13.25 1.69 22.39 0.022 7970000 178468 99.14901
53 0.33 1 0.33 1749 1.68 29.38 0.029 7970000 234184 65.05114
53 0.33 2 0.46 2438 1.64 39.98 0.040 7970000 318666 44.25918
53 0.33 6 0.57 3021 1.61 48.64 0.049 7970000 387646 17.94656
53 0.33 12 0.7 37.10 1.575 58.43 0.058 7970000 465707 10.78026
53 0.33 24 0.87 46.11 1.54 71.01 0.071 7970000 565945 6.550288
1 Year Storm Return Event
i ii iii iv v vi
2-day R5 r Storm D Dr5 Growth Dr1 DR1 Area Flow Flow
Duration Factor
mm hours mm mm m m? m®/duration m’ls
() x (iv) (v) x (vi)
53 0.33 0.5 0.25 13.25 0.69 9.08 0.009 7970000 72338 40.18762
53 0.33 1 0.33 17.49 0.70 12.16 0.012 7970000 96880 26.91104
53 0.33 2 0.46 24.38 0.71 17.31 0.017 7970000 137959 19.16099
53 0.33 6 0.57 30.21 0.72 21.75 0.022 7970000 173357 8.02579
53 0.33 12 0.7 37.10 0.79 29.31 0.029 7970000 233593 5.407239
53 0.33 24 0.87 46.11 0.80 36.89 0.037 7970000 293997 3.402747
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APPENDIX 3.4.6

BANK FULL CAPACITY OF THE
BALLYGLASS RIVER




Ballyglass River Location 2 —1° September 2004 Flow
Cross Section for Irregular Channel

Project Description
Worksheet Irregular
Channel - 3
Flow Element Irregular
Channel
Method Manning's
Formula
Solve For Discharae
Section Data
Mannings 0.050
Coefficient
Slope 0.001230|m/m
Water Surface -1.55|m
Elevation
Elevation Range -1.70 to
0.00
Discharge 0.0157 | m?/s
0.00%

0.20 |
-0.40 -\
060
0.80
-1.00 -
-1.20
1.40
-1.60

-1.80 O (RS S e St L
0+00.0 0+00.5 0+01.00+01.5 0+02.00+02.5 0+03.0 0+03.50+04.0 0+04 .5

Project Engineer: O'Neill Ground Water Engineering
d:\d_drive\projects\roadstone-cam\ballyglass.fm2 O'Neill Ground Water Engineering FlowMaster v6.1 [6140]
9/3/2004 9:29 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 6



Ballyglass River Location 2 — Mean Flood Flaw
Cross Section for Irregular Channel

Project Description
Worksheet Irregular
Channel - 3
Flow Element Irregular
Channel
Method Manning's
Formula
Solve For Discharge
Section Data
Mannings 0.049
Coefficient
Slope 0.001230|m/m
Water Surface -1.20|m
Elevation
Elevation Range -1.70 to
0.00
Discharge 0.2951 | m3/s
0.00
0.20!
0.40
0.60
0.80;
-1.00¢
-1.20!
-1.40
-1.60 -
-1.80 — i ] I y !
0+00.0 0+00.5 0+01.0 0+01.5 0+02.0 0+02.5 0+03.0 0+03.5 0+04.0 0+04.5
v\
H:
NTS
Project Engineer: O'Neill Ground Water Engineering
d:\d_drive\projects\roadstone-cam\ballyglass.fm2 O'Neill Ground Water Engineering FlowMaster v6.1 [6140]
9/3/2004 9:29 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 5



Ballyglass River Location 2 — Bank Full Capacity
Cross Section for Irregular Channel

Project Description
Worksheet Irregular
Channel - 3
Flow Element Irregular
Channel
Method Manning's
Formula
Solve For Discharge
Section Data
Mannings 0.047
Coefficient
Slope 0.001230|m/m
Water Surface 0.00|m
Elevation
Elevation Range -1.70to
0.00
Discharge 3.3143 |m3/s

-1.80'

0+00.00+00.5 0+01.00+0

d:\d_drive\projects\roadstone-cam\ballyglass.fm2
© Haestad Methods, Inc.

9/3/2004 9:29 AM

1.50+02.00+02.50+03.0 0+03.50+04.0 0+04.5

Vi

ZII7
—.i

Project Engineer: O'Neill Ground Water Engineering

O'Neill Ground Water Engineering
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [6140]
Page 4



Ballyglass River Location 1 —1%' September 2004Flow
Cross Section for Irregular Channel

Project Description
Worksheet Irregular
Channel - 1
Flow Element Irregular
Channel
Method Manning's
Formula
Solve For Discharge
Section Data
Mannings 0.050
Coefficient
Slope 0.001230 {m/m
Water Surface -1.65|m
Elevation
Elevation Range -1.80to
0.00
Discharge 0.0139|m?/s
0.00gG
0.20
-0.40
-0.60
0.80 |
-1.00 |
-1.20 |
-1.40
-1.60

1.80 b ' ——
0+04.0 0+05.0

0+00.0 0+01.0 0+02.0 0+03.0

Project Engineer: O'Neill Ground Water Engineering
d:\d_drive\projects\roadstone-cam\ballyglass.fm2 O'Neill Ground Water Engineering FlowMaster v6.1 [6140]
9/3/2004 9:29 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3



Ballyglass River Location 1 — Mean Flood Flow
Cross Section for Irregular Channel

Project Description
Worksheet Irregular
Channel - 1
Flow Element Irregular
Channel
Method Manning's
Formula
Solve For Discharge
Section Data
Mannings 0.050
Coefficient
Slope 0.001230|m/m
Water Surface -1.30|m
Elevation
Elevation Range -1.80 to
0.00
Discharge 0.2820|m?/s
0.00'i R o S
0.20 r N
040
0.60 | —
0.80
-1.00|
-1.20 |
-1.40 |
-1.60 |
0+00.0 0+01.0 0+02.0 0+03.0 0+04.0 0+05.0
Vi B
H:1
NTS
Project Engineer: O'Neill Ground Water Engineering
d:\d_drive\projects\roadstone-camiballyglass.fm2 O'Neill Ground Water Engineering FlowMaster v6.1 [6140]
9/3/2004 9:29 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2



Ballyglass River Location 1 — Bank Full Capacity
Cross Section for Irregular Channel

Project Description
Worksheet Irregular
Channel - 1
Flow Element Irregular
Channel
Method Manning's
Formula
Solve For Discharge
Section Data
Mannings 0.047
Coefficient
Slope 0.001230|m/m
Water Surface 0.00(m
Elevation
Elevation Range -1.80 to
0.00
Discharge 4.0263|m3/s

0+01.0

0+02.0 0+03.0 0+04.0 0+05.0

Project Engineer: O'Neill Ground Water Engineering

d:\d_drive\projects\roadstone-camiballyglass.fm2 O'Neill Ground Water Engineering
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

9/3/2004 9:29 AM

FlowMaster v6.1 [6140]
Page 1
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APPENDIX 3.4.7

QUARRY WATER TREATMENT
SYSTEM DESIGN
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Settlement Lagoon

Water will be pumped from the quarry sump to the settlement lagoon. The average daily-discharges
from the quarry will be 2.6Ml/day. OGE have over-designed the system such that precipitation
falling on the quarry footprint from a 1 year return period storm event as well as ground water inputs

could be treated within a 24 hour period.

The settlement lagoon is made up of two stages: a primary settlement lagoon and a secondary
settlement/ water storage lagoon. The total volume of the combined lagoon is 2,700m3. The design of
the lagoon is such that a fluid velocity of less than 1.2 x 10“m/s is achieved (see Design of Settlement

Lagoon for calculation).

The lagoon will be divided into two compartments (Figure No. App 3.4.1/1). The total lagoon
dimensions are 15m x 60m x 3m with a central dividing spill-over wall, forming two lagoons of 15m x

30m x 3m each.

Two moveable spill-overs will project from the bank across the first stage of the lagoon dividing it
into 3 sections of 15m x 10m x 3m each. Increasingly clear supernatant will overflow the spill-overs
along the direction of water flow in this lagoon. The reduction in sediment load at each successive
spill-over will increase the efficiency of the sediment settling process. The division of the settlement
lagoon into a number of sub-sections and two stages will facilitate the dredging/pumping of each
section to remove settled sediment without greatly increasing turbidity within the other
compartments. The spill-over will be height-adjustable within the range of the lagoon freeboard to
ensure that the depth of water overspilling does not become excessive, which would result in the

transfer of water of relatively higher turbidity to downstream section.

The second stage of the overall lagoon design will have dimensions 15m x 30m x 3m. It will receive
water flow from the final compartment of the first lagoon over a dividing wall. The secondary
compartment will act as a surface water store and allow further time for the sedimentation of any
remaining fine sediment. The secondary settlement compartment will discharge via a pipe controlled

by an adjustable valve into a klargester oil interceptor

Assuming complete mixing, then the retention time is a function of the flow rate into the settlement

lagoon. The volume of the lagoon is 2700m3. The maximum estimated inflow into the lagoon is
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10,000m3/day. This gives a retention time in excess of six hours. Under mean flow conditions the
retention time will be 24 hours, ie, the capacity of the system is approximately 4 times the average
system through-put.

Klargester Interceptor

A Klargester interceptor shall be installed downstream from the settlement lagoon on the discharge
pipe to filter off any possible mineral oils and diesel range hydrocarbons. Details are shown in Figure
No. App. 3.4.1/2.. The Klargester shall be of the type NS 120 Full Retention Class 1 that accepts a
nominal flow of 120litres/s (432m3/hr). Inflow and outflow to and from the oil interceptor will be via
the water discharge pipe.

Discharge Pipe

It is proposed that water from the quarry will be pumped via a pipeline to discharge to the Ballyglass
River some 1300 metres to the west of the site. The estimated fall between the north-western corner of
the site and the Ballyglass River is approximately 20 metres. The fall on the pipeline is therefore
approximately 0.016. Assuming the worst case scenario discharge rate of 10,000m3/day (1201/s) and
an unpressurised welded uPVC pipeline, then the minimum pipe diameter required is 255mm. A
discharge gauge and sample tap will be placed on the discharge pipe within the quarry so that
accurate records of discharge rates and water quality can be recorded. The discharge point at the
Ballyglass River will be in a constructed concrete surround for maintenance purposes. A steel flap

will cover the end of the discharge pipe.

Project Description

Worksheet Pressure Pipe - 1
Flow Element Pressure Pipe
Method Hazen-Williams Formula
Solve For Pipe Diameter
Input Data

Pressure at1 0.00 kPa
Pressure at 2 0.00 kPa
Elevationat1 84.00 m
Elevation at 2 64.00 m
Length 1,250.00 m

C Coefficient 150.0
Discharge 0.1200 m3/s
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Results
Diameter 253 mm
Headloss 20.00 m
Energy Grade at1 8429 m
Energy Grade at2 64.29 m
Hydraulic Grade at 1 84.00 m
Hydraulic Grade at 2 64.00 m
Flow Area 0.1 m?
Wetted Perimeter 079 m
Velocity 240 m/s
Velocity Head 029 m
Friction Slope 0.0160 m/m

DESIGN OF SETTLEMENT LAGOON

Calculation of settling velocity for particles (Stokes Law)

Settlement is possible when the impelling force of a particle is equal to the drag force.
The Impelling force is calculated thus = Fr= (ys- yw) Vol
Where:

Ys = psg and yw = pwg

ps = density of the particle, which is assumed as 2.65 g/cm? (the density of Calcite, then primary
mineral in limestone is 2.71, and assuming a relatively low porosity, then a figure of 2.65 is a good

average density of a limestone rock fragment)

pw = density of fluid, which is assumed as water at 1.00 g/cm?

g = acceleration due to gravity = 9.81 m/s?

Vol = Volume of particles (assumed spherical) = ¢/3 mr3 or nd3/6
The Drag force is calculated thus = Fq = Cq As ps (V:2/2)

Ca = Drag Co-efficient = 24v/Vd = 0.4 for spheres

v = Kinematic Viscosity = n/p

A, = Sectional area of a sphere = m? or nd?/4




Roadstone Provinces Ltd Page 62 Project No. 060201/3
EIS Water Section Final Report August 2004

) Vs = Settling velocity ‘Stokes’

By equating the impelling force and the drag force (such that particles will statt to settle when these

forces are equal) then

Fr =Fa = (ys- yw) Vol = Cq As ps (V5/2)

The above equation can be solved for V; (the settling velocity of a spherical particle of density 2.65)
thus:

Vs?
2

(}’.\' - }’w)VOl = CdAspw( )

nd? 24v_ 7d? Ve?
(psg — pvg) S —(V:d)( : ) pw( :

)

7d? 24v_ 7d? Vs?

g(ps— pw) o =(Vsd)( 2 ) pw( 2)
gnd’ _ _ 24vxd?puVs?
g (P ) 8V.d

y._ 87d’(p:=pe)
18v

3

gnd
6

(p: - pw) = Vﬂ'dpwV:

y. < 87d’(p: — pv)
18 vad pw

- 2
v, < &P = p)d

18vpw

oF ]
ye = 8(pi=pw)d
18 Hw
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Then to calculate the settlement velocity of particles We may use the following eguation:
Vs =g/18pw. (ps - pw) d?

As previously established

g = Acceleration due to gravity is 9.81 m/s?

ps = density of the particle = 2.65 g/cm?or 2.65 x 10% kg/m?3

pw = density of fluid =1.00 g/cm? or 1 x 103 kg/m?3

Pw = dynamic viscosity of water = 1.002 x 103 kg/ms @ 20°C (or 1.519 x 104 @ 5°C and 0.797 x 10° @
30°C)

d = particle diameter in m
Then Vs (@ 20°C for 2.65 density particle) = 897,451 d? in m/s

Stokes Law applies for particles where the Reynolds Number is less than 1, in all the below cases
Stokes Law is applicable, since the Reynolds Number is less than 1.

Reynolds Number = Vid

at 20C for 2.65 density particle |
particle size (m) | particle size (mm) Vs m/s Vs mm/s Re
1.00E-06 0.001 8.97E-07 897E-04 | 897E-07
2.00E-06 0.002 3.59E-06 3.59E-03 | 7.18E-06
1.00E-05 0.01 8.97E-05 8.97E-02 | 8.97E-04
2.00E-05 0.02 3.59E-04 3.59E-01 | 7.18E-03
4.00E-05 0.04 1.44E-03 1.44E+00 | 5.74E-02
6.00E-05 0.06 3.23E-03 3.23E+00 | 1.94E-01
7.00E-05 0.07 4 40E-03 4 40E+00 | 3.08E-01

The settling velocity of particles of 0.001 and 0.002 diameter (assumed spherical) in water can be

calculated for variable particle densities and water temperature using the above equation:




Roadstone Provinces Ltd Page 64 Project No. 060201/3

EIS Water Section Final Report August 2004
Particle Water Vsmm/s [ Vsm/s0.01 | Vsmm/s VZI:;Z/S
Density Temp C | 0.01 particle particle 0.02 particle particle

2 5 3.59E-02 3.59E-05 1.44E-01 1.44F-04
23 5 4.66E-02 4.66E-05 1.87E-01 1.87E=04
2.65 5 5.92E-02 5.92E-05 2.37E-01 2.37E-04 1l

2 20 5.44E-02 5.44E-05 2.18E-01 2.18E-04
23 20 7.07E-02 7.07E-05 2.83E-01 2.83E-04
2.65 20 8.97E-02 8.97E-05 3.59E-01 3.59E-04

2 30 6.84E-02 6.84E-05 2.74E-01 2.74E-04
2.3 30 8.89E-02 8.89E-05 3.56E-01 3.56E-04
2.65 30 1.13E-01 1.13E-04 4.51E-01 4.51E-04

In the worst case scenario to ensure all particles 0.02 mm are settled under cold conditions the best
settlement velocity will be that which allows 0.02mm particles to settlement of low density (2 x 103
kg/m3) in a water temperature of 5°C is 1.44 x 104 m/s. This represents a surface overflow rate of 12.4

m3/day/m?2.

Calculation of Settlement Lagoon Area and Volume

The settlement lagoon for the proposed quarry site is designed for the maximum (worse case) storage

capacity of 10Ml/day. This figure is derived by the following:

Volume of water in storage: 16.5m3/d
Discharge required to lower water table to 40m O.D. 620m3/d
Additional 100% contingency on ground water inflows 636.5m3/d
Run-off from a 24 hour 1 year return period storm event on quarry footprint 8,700m3/d

Total 9,973m3d

The above figures assume that run-off from potentially contributing areas to the quarry footprint will
be prevented from entering the excavation and not require treatment. This design also assumes that
run-off from more intensive storms will be allowed to pool in the base of the quarry prior to

treatment. The effluent treatment system is designed to treat a maximum discharge of 10Ml/day

With a calculated surface overflow rate (SOR) of 12.4 m3/day/m? then the area of the settlement
lagoon (A) will be as follow:

A =10,000/12.4 = 806 m?

If the length of the lagoon (L) = 2W (width), then the following table is calculated
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W L Area -1 Area -2 Area -3
stage stages stages

5 10 50 100 150
7.5 15 112.5 225 337.5
10 20 200 400 600
11 22 242 484

12 24 288 576

12.5 25 3125

14 28 392

15 30 450

17.5 35 612.5

20 40 800

As the area required to treat the discharge water is 806m?2 all the shaded options are acceptable.

The chosen lagoon is a two stage design with a total surface area of 900m? split into two

compartments each measuring 15 metres by 30 metres.

The surface overflow rate (SOR) will therefore be 10,000m3d? /900 m2 = 11.11 m3/ day/m?2 this is equal
to a velocity of 1.29x 104 m/s

In order to have a minimum retention time of 6 hours then

Height =SOR x 6/24 =11.11/4=2.775m

A 3 metre depth is chosen

Therefore each stage of settlement lagoon will have the follow dimensions:

Width = 15 metres

Length = 30 metres

Depth = 3 metres

Total Volume of each stage = 1,350 m3, volume of both stages = 2,700 m3.

Since the estimated likely average discharge rate from the quarry is 2.600m3/day the residence time of

treatment water in the settlement lagoon system under normal operations is approximately 24 hours.
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APPENDIX 3.4.8

SITE ASSESMENT FOR WASTE
WATER TREATMENT SYSTEM




SITE CHARACTERISATION FORM FOR AN ON-SITE WA@Q&WATER

TREATMENT SYSTEM
From E.P.A. Wastewater Treatment Manual, Treatment Systems for Single Houses @

1.0 GENERAL DETAILS (from planning application)

‘| Roadstone Provinces Limited, Two Mile Ditch, Tuam Road,
Galway
l:-| Proposed Quarry at Curry/ Cloonacaltry, Nr Brideswell, Co.
.| Roscommon
091 770700
091 752199
| N/A
“ |l N/A (Office with canteen: 45 persons per day usage)
N/A

5150 litres. Based upon 45 person average usage of quarry
office with canteen (70 litres per person per day), EPA, 1999
| (Table 3).

w2

Proposed Water Supply:

Mains [[] Group Water Scheme [ | Private well/borehole [X] Group well/borehole [ ]

2.0 DESK STUDY

| SANDY Iloam (Grey Brown Podzolic Teagasc
Classification)

' | Undifferentiated Visean Limestone

.| GRAVELS, COBLLES and BOULDERS with sandy silt
#4| matrix

5| Rf—a regional important aquifer - fissure flow dominant
| High (H) based upon > 5 metres of sub-soil, but sub-soil
| of high permeability

| R1 Acceptable subject to normal good practice

¥ n/arural area

| To be advised 90

All other houses, farms and commercial

" | premises in the area served by septic tanks.

Comments:
(Integrate the information above in order to comment on the potential suitability of the site, potential
targets at risk, and/or any potential site restrictions).

The site is suitable for the proposed development, given the aquifer classifications and low
vulnerability.



Sketch of site showing measurement to Trial Hole location and Percolation T&st Hole
locations, wells and direction of groundwater flow, proposed house (incl. distances. from
boundaries) adjacent houses, watercourses, significant sites and other features. North point
should always be included.

(a copy of the site layout drawing should be used if available)

wall

T Pit 2
T Pit 1
‘P Pit 1 ‘P Pit 2 0.80m
2.20m 3.10m 5.00m 3.30m 1.10m
Non
(=]
=]
Trial Pit
NGR
¢ E 190289
N 245196
N

Above sketch shows relative positions of exploratory and test holes
only, site location map is included as a separate sheet




3.0 ON-SITE ASSESSMENT '%\O
®&

3.1 VISUAL ASSESSMENT

|| The land is gently undulating at approximately 90m O.D. The?é%a
number of small hills in the area and some circular depression

probably related to karstification ]

The site is in mid elevation position close to the base of a small rise.
The land will be levelled during the construction phase

The bedrock is a partially karstified limestone, no outcrops are known
on the study site, rockhead generally varies from 2.00 to >15.00

i metres. There are a number of circular depressions nearby probably
related to karstification

1 n/a

| Close to a small rise, butland to be levelled during construction phase

z n/a

Surface Features

No outcrops in area, GSI reports outcrop 700 metres to north-
east.

| The nearest dwellings are located approximately 500 metres
to the north-west.

There are no drainage ditches on the site, most of the surface
soaks to ground.

The nearest recorded serviceable well is located in one of the
dwellings to the north-west, NGR E 189816 N 242770

27| None on the study site, the ground water level is >20metres
below ground level at the test location

ﬂ The site is within a karstified area. The bedrock below the

| test area is relatively weakly karstified (based upon

| geophysical evidence), although three circular depression
#| (probably karst features) are located 115metres, 140 metres
+:| and 200 metres from the test area. To the west of the test area
the bedrock is more fractures and karstified (based upon
5| geophysical evidence)

The R363 is located 140 metres to the north of the test area

There are no water courses on the site

By There are no open water bodies on the site

| The northern boundary of the application site is

|| approximately 130 metres, eastern boundary 165 metres, part
| of the southern boundary 450 metres and the western

,,' | boundary 540 metres from the test area

*'| Rough low density pasture

No drainages ditches, most surface water soaks to ground

|| Rough pasture and bracken in generally boulder strewn landscape

Relatively dry, thick ground vegetation and slightly clayey topsoil
.| retains some moisture




Comments: 4)6\

(Integrate the information above in order to comment on the potential suitability of the szté\ tential
targets at risk, the suitability of the site to treat the wastewater and the location of the propo/%‘g/stem
within the site).

There is little apparent risk to wells or surface watercourses if the effluent treatment syste%s
correctly constructed. 2

<DO

3.2.1 Trial Hole No. 1 %

Hole should be approximately 1m x 0.75m in plan and a minimum of 2.1m deep.

No ground water or seepages encountered, subsoil
is dry
‘580 Sandy loam

: ~| Gravel, Cobbles and Boulders in sandy silt

Roots and I
rootlets

Gravel, Cobbles | Blocky (fissured, Medium Lightgrey | Permeable
and Boulders friable locally throughout
with matrix (c. with open
40%-50%) of structure)
sandy silt.
Locally with
pockets of silty
gravel. Boulders
can exceed 1
metre diameter
(Glacial Till of
=1 Limestone Origin)

EOH @ 2.2 0m

Other Information (e.g. depth of water ingress)

None

o All signs of mottling should be recorded



3.3 Percolation Test (1) 4)6\0

<
Type of Test /%\O
T-Test [ ] ..06\
%
P-Test <30
)

400
300 x 300 300 x 300

Each hole must be pre-soaked twice before the test is carried out (from 10:00am to 5:00pm and from
5:00pm to next morning)

1 Uk 8IS ) TY 8 Wi Bl o =
1 September 2004 1 September 2004
31 August 2004 31 August 2004
09:24:00 09:33:00
11:18:00 11:43:00
11:18:00 16:37:00 319 11:48:00 14:12:00 144
14:15:00 16:56:00 161
17:02:00 19:37:00 155
i o est.
2 : ¥ 2 Tl i n/a TR ] age 153.33
Average At/4=[Hole No.1] >60 (t1) Average At/4 = [Hole No. 2] 38.33 (tz)

P value = (t; + £)/2 = n/a (min/25mm)
Result of Test: P = FAILED
Comments:

None



Type of Test 2
/%\
T-Test O.
®)
P-Test [] 6\([
<
- : <O
W (36‘
600 600
1000 1000
400 400
300 x 300 300 x 300

Each hole must be pre-soaked twice before the test is carried out (from 10:00am to 5:00pm and from
5:00pm to next morning)

= —

1 September 2004 1 September 2004
31 August 2004 31 August 2004

09:20:00 09:11:00
09:51:00 09:17:00
09:51:00 10:41:00 50 09:17:00 09:35:00 18
10:46:00 11:47:00 61 09:42:00 10:06:00 24
i 11:49:00 12:56:00 67 10:09:00 10:36:00 27
i s o JAve | 5933 e : 23
Average At/4=[Hole No. 1] 14.83 (t1) Average At/4 = [Hole No. 2] 5.75 (t2)

T value = (t; + t2)/2 = 10.3 (min/25mm)
Result of Test: T = PASSED

Comments:
None



4.0 CONCLUSIONS
(Integrate the information from the desk study and on-site assessment (i.e. visual assessment,drial hole
and percolation tests) above and conclude the type of system that is appropriate. This informiaiion is

also used to choose the optimum final disposal route of the treated wastewater).

Suitable for (delete as appropriate):

a. Septic tank and soil percolation system

And SUITABLE for discharge to suzface-water/ ground water (delete as appropriate)

5.0 RECOMMENDATION

d. Propose to install septic tank and intermittent soil filter system and polishing filter unit
and discharge to surface-water/ groundwater (delete as appropriate)

—
Signed:
Address: O’'Neill Ground Water Engineering, 7 South Main Street, Naas, Co. Kildare
Qualifications: MSc Hydrogeology
Date of Report: 2nd September 2004

Phone: 045-895668 Fax:  045-881705 E-mail: info@groundwatereng.ie

6.0 VERIFICATION (By Local Authority)

Site Visit Il Date:
Inspection of Trial Hole ] Date:
Inspection of Percolation Test Holes ] Date:
Comments:

Signed: Date:
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Appendix 7-K Rating of Existing

Environment Significance / Sensmwt%
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Roadstone Limited -
Cam Quarry, Brideswell, Co. Roscommon 7-84 a:c SL R

Continued Use of Existing Permitted Quarry November 2025
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Rating of Existing Environment Significance / Sensitivity (IGl, 2013 Guideliires)

Importance | Criteria | Typical Example ‘

High Attribute has a high Groundwater/ Surface Water supports river, wetlznd or
quality or value on an surface water body ecosystem protected by EU
international scale legislation e.g. SAC or SPA status

1

Attribute has a high Regionally Important Aquifer with multiple wellfields.
quality or value on a Groundwater supports river, wetland or surface water
regional or national body ecosystem protected by national legislation — e.g.
scale NHA status.

Regionally important potable water source supplying

>2,500 homes

Inner source protection area for regionally important

water source.

Drinking water supply from river.

Amenity use of waterbody
Attribute has a high Regionally Important Aquifer.
quality or value on a Groundwater provides large proportion of baseflow to
local scale local rivers.

Locally important potable water source supplying >1000

homes.

Outer source protection area for regionally important

water source.

Inner source protection area for locally important water

source.

Medium Attribute has a medium Locally Important Aquifer
quality or value on a Potable water source supplying >50 homes.
local scale . .

Outer source protection area for locally important water
source.
No specific recreational use of waterbody

Low Attribute has a low Poor Bedrock Aquifer.
quality or value on a Potable water source supplying <50 homes.
local scale .

No water supply from surface water, no abstraction
designation for watercourse
No amenity value of waterbody

Negligible Attribute has negligible No groundwater supply from a bedrock aquifer inn
quality or value on a vicinity of site.
local site scale Surface water not used for any specific purpose.

Roadstone Limited

Cam Quarry, Brideswell, Co. Roscommon
Continued Use of Existing Permitted Quarry

7-85
November 2025

3 SLR
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Appendix 7-L Descriptions of Effe&ts
(EPA, 2022) o

2.

Roadstone Limited -
Cam Quarry, Brideswell, Co. Roscommon 7-86 3:: SL R

Continued Use of Existing Permitted Quarry November 2025
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Descriptions of Effects (EPA, 2022)

Impact

Description

Characteristic
Quality of Effects

Positive Effects

A change which improves the quality of the envircizinent

Neutral Effects

No effects or effects that are imperceptible, within normal
bounds of variation or within the margin of forecasting
error

Negative / Adverse
Effects

A change which reduces the quality of the environment

Describing the
Significance of
Effects

Imperceptible

An effect capable of measurement but without significant
consequences

Not significant

An effect which causes noticeable2 changes in the
character of the environment but without significant
consequences.

Slight Effects

An effect which causes noticeable changes in the
character of the environment without affecting its
sensitivities

Moderate Effects

An effect that alters the character of the environment in a
manner that is consistent with existing and emerging
baseline trends.

Significant Effects

An effect which, by its character, magnitude, duration or
intensity alters a sensitive aspect of the environment

Very Significant

An effect which, by its character, magnitude, duration or
intensity significantly alters most of a sensitive aspect of
the environment.

Profound Effects

An effect which obliterates sensitive characteristics

Describing the
Extent and
Context of Effects

Extent

Describe the size of the area, the number of sites, and
the proportion of a population affected by an effect

Context

Describe whether the extent, duration, or frequency will
conform or contrast with established (baseline)
conditions (is it the biggest, longest effect ever?)

Describing the
Probability of
Effects

Likely Effects

Describe the size of the area, the number of sites, and
the proportion of a population affected by an effect.

Unlikely Effects

Describe whether the extent, duration, or frequency will
conform or contrast with established (baseline)
conditions (is it the biggest, longest effect ever?)

Describing the
Duration and
Frequency of
Effects

Momentary Effects

Effects lasting from seconds to minutes

Brief Effects

Effects lasting less than a day

Temporary Effects

Effects lasting less than a year

Short-term Effects

Effects lasting one to seven years

Medium-term Effects

Effects lasting seven to fifteen years

Long-term Effects

Effects lasting fifteen to sixty years

Permanent Effects

Effects lasting over sixty years

Roadstone Limited

Cam Quarry, Brideswell, Co. Roscommon
Continued Use of Existing Permitted Quarry

3 SLR

November 2025
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Impact o <(\
Characteristic ‘ U ‘ DSl d
Reversible Effects Effects that can be undone, for example through
remediation or restoration
Frequency of Effects Describe how often the effect will occur. (once, rareiy;
occasionally, frequently, constantly — or hourly, daily,
weekly, monthly, annually.
Describing the Indirect / Secondary Likely, significant effects on the environment, which are
Types of Effects Effects not a direct result of the project, often produced away

from the project site or because of a complex pathway.

Cumulative Effects The addition of many minor or significant effects,
including effects of other projects, to create larger, more
significant effects.

Do-Nothing Effects The environment as it would be in the future should the
subject project not be carried out.

Worst Case Effects The effects arising from a project in the case where
mitigation measures substantially fail.

Indeterminable Effects When the full consequences of a change in the
environment cannot be described.

Irreversible Effects When the character, distinctiveness, diversity or
reproductive capacity of an environment is permanently
lost.

Residual Effects The degree of environmental change that will occur after

the proposed mitigation measures have taken effect.

Synergistic Effects Where the resultant effect is of greater significance than
the sum of its constituents, (e.g. combination of SOx and
NOx to produce smog).

Roadstone Limited -
Cam Quarry, Brideswell, Co. Roscommon 7-88 3:: SL R

Continued Use of Existing Permitted Quarry November 2025
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Appendix 7-M Classification of toﬁg

Significance of Impacts %,
9@
)

Roadstone Limited -
Cam Quarry, Brideswell, Co. Roscommon 7-89 3:: SL R

Continued Use of Existing Permitted Quarry November 2025
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Determining Significance
Figure 3.4 shows how comparing the character of the predicted effect to the sensitivity @xhe

receiving environment can determine the significance of the effect. 0@/
e
Existing Environment é)/éo
Significance / Sensivity ?35\

f Profound ,
High | i
Ll - == - B T T T T I
' v Very
g E ESlgnllk,am
3 H '
g H i
5 3 . Significant
v H )
- " ]
b " ()
:3: "
§ £ H )
. ]
ié Medium |
- H
o '
€5 ;
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e .
22 :
- "
g3 :
@
o= H
c .
2 Low
b3 H
=~ "
3 H
¥} .
g :
E .
v H
H
Neglighble

There are seven generalised degrees of effect significance that are commonly used in EIA.
Imperceptible, Not Significant, Slight, Moderate, Significant, Very Significant and Profound.
Generalised definitions of each of these are provided in Table 3.4. When more specific
definitions exist within a specialised factor or topic, e.g. biodiversity, these should be used in
preference to these generalised definitions. (ref. Advice Notes®.)

(Source: Figure 3.4 Environmental Protection Agency (May 2022), ‘Guidelines on the Information to
be contained in Environmental Impact Assessment Reports’).

Roadstone Limited "
Cam Quarry, Brideswell, Co. Roscommon 7-90 e:c SL R

Continued Use of Existing Permitted Quarry November 2025



