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Paul Wilson is a hydrogeologist at the Geological Survey of Northern Ireland. He studied for an MEng in
Environmental and Civil Engineering and a PhD in Engineering Hydraulics at The Queen's University of Belfast.

His main role is to provide hydrogeolodieavice and support to the Northern Ireland Government and public.

He champions the use and role of groundwater resources for public and private supply as well as for sustaining

our rivers and wetland ecosystems. He manages advisory contracts with Ni, WageNIEA, The Department

for the Economy and is finishing up an EU funded project drilling groundwater monitoring stations across
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Sat 14th Oct

Arney Catchment

Day Location Time ltem Speakers
Dublin 7:15am Dublin depart from TOBIN Consulting Engineers, Blanchardstown
9:45am Meet at Kinawley Community Centre

10:00am- 11:00am

Gortalughan / View Point / Pigeon Pot

11:15am- 12:00am

Monastir large karst sink

JK/THW/CH/L

12:00am- 1:15pm

Marble Arch Caves
Group 1: Cave tour
Group 2: VR experience. Surfaceska

1:00pm- 2:00pm

Lunch- Marble Arch Café

2:00pm- 3:15pm

Marble Arch Caves
Group 1: VRxperience. Surface kst.
Group 2: Cave tour

MAC guides / CH

3:45pm- 4.45pm

Barran Spring

Sun 15th Oct

4:50pm Arney Bridge River Restoration CH/BO/LD
5:20pm¢ 6:000m | Bus to Belmore Court Hotel
6:00pm- 7:30pm | Refresh/relax
Enniskillen 7:30pm- ?? Dinner /social / Ireland v NZSaddlers Bistro
7:30am- 8:30am | Breakfast
8:30am- 9:20am | Bus to Emyvale
Bragan Bog Source of Mountain Water River (SPA/NHA)
Smouthan Riparian works. Completed in 2023.
Blaqkwater Catchment 9:30am- 1:15pm | Derrykinnigh BegRiparian works. 2 years old. AmcC
(Mountainwater Subatchmeny) — -
Emyvale Weir. Fish barrier.
Glaslough Tyholland GWS
1:30pm- 2:30pm | Lunch- Rose Café, Caledon
Blackwater Catchment 2:30pm- 2:45pm | Busto Ballytroddan
2:45pm- 3:45pm | Ballytroddan- artesian wells, pump tests, geophysics, dyke PW

Dublin 3:45pm-5:30pm | Return to Dublin
Travel
Refreshment
Site visit
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High Risk P-loss
Medium Risk P-loss
Proposed fencing

Proposed tree planting

Pollution Impact Potential — Phosphorus (PIP-P)
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Subsoil

I il Gerived from sandstones and shales
- Peat - Till derived from sandstones
Lacustrine sediments - Rock Outcrop

- Alluvium
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Flucrimeter time series data
Mistake Passage Shannon Cave (Multi trace 2 - Oct-Nov 2020)
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[Jamey catchment GSNI Bedrock Aquifer Class
GSI Bedrock Aquifer Bh(f-k)
Rke - Regionally Important Aquifer - Karstified (conduit) | bm(f)
-RK - Regionally Important Aquifer - Karstified BI(f)

Lm - Locally Important Aquifer - Bedrock which is Generally Moderately Productive
LI - Locally Important Aquifer - Bedrock which is Moderately Productive only in Local Zones

Pl - Poor Aquifer - Bedrock which is Generally Unproductive except for Local Zones

Pu - Poor Aquifer - Bedrock which is Generally Unproductive
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[JAmey catehment GW Vulnerability GSNI
GW Vulnerability GSI CLASS
VULNERABILITY B
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CJAmey Catchment I 312: Coniferous forest

Corine Landuse 2018 313 Mixed forest

W 112: Discontinuous urban fabric 321: Natural grasslands
142 Sport and leisure facilities 322: Moors and heathland
211: Non-irrigated arable land 324: Transitional woodiand-shrub
231: Pastures 333 Sparsely vegetated areas
242: Complex cultivation patterns N 412: Peat bogs
243: Land principally by agri , with sig areas of natural vegetation - 512 Water bedies
311: Broac-leaved forest
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River Water Bodies Status 2015 Status 2018 (2020 Status 2021

Cornavannogue_01( GOOD GOOD
Cornavannogue_02( GOOD
Roo_010 POOR MODERATE GOOD
Black River MODERATE MODERATE MODERATE
Cladagh Rive GOOD GOOD GOOD
Belcoo river GOOD GOOD GOOD
Drumbharriff Burn MODERATE MODERATE GOOD
Lurgan Rivel MODERATE GOOD GOOD
Florence Court Rive GOOD GOOD
Upper Lough Erng MODERATE MODERATE POOR
Arney River, MODERATE MODERATE ;

Lake Water Bodies
Lough Macnean Uppe MODERATE POOR POOR

Groundwater Bodies

Belcoo Boho (KA GOOD POOR GOOD
Florence CourDrumgormley (PP GOOD GOOD GOOD
Glenfarne (PP] GOOD GOOD GOOD
Ballintempo (FI) GOOD GOOD GOOD

Marble Arch (KA) GOOD GOOD GOOD
Shannon Pot (KA GOOD GOOD GOOD
Enniskillen (KA POOR GOOD POOR
Anierin-Cuilcagh East (P} GOOD GOOD GOOD
Claddagkswanlinbar (FI] GOOD GOOD GOOD
Derrygonnelly (FI] GOOD GOOD GOOD
Tempo (PP) GOOD GOOD POOR
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1989 1993 2005 2010 2013 2017 2018 2019 2022

Result 4 4 4 4 325 4 35 4 4

Classification Good Good Good Good Poor Good Moderate Good Good

Q-Value 4 4 4 4 3/0 4 34 4 4
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Classification Good High Good Good High High High Good Good Good Good Good

Q-Value 4 4-5 4 4 5 5 5 4 4 4 4 4

To view EPA River Quality Surveys please click on View EPA River Quality Surveys



[20Ff /FGOKYSyilG !'3aa83aaySyld hdzid2yvyS$Sa
I ANR Odzt GdzNB 61 & ARSYysaUSR & | LINBaadzNB
CFriKSNAR /I @Sd 'y INBIF 2F Y2NB AyGaSyairgs
b26a ARSYaUSR a LI GKgl @& TFizkNS yNdk(GNIANIDY (i

Referral Area for
Agriculture

[ Roo PAA Boundary
Roo Monitoring Stations
. Operational

Pollution Impact Potential

for Phosphorous
Overland Flowpaths
B V High
7 W : [X] High
; vy —t [ Medium
West of Barron: STy R [ LowMedium
20 > ! ; Low

b4

Drawn by:  Barbara Olwill Local Aulh:rily*
Checked by: { .i Jaters &

Date: 13-10-2023 * ‘vt Programme

ST,

R |
y 2Said 2F . FNNRBRYy® {

Referral Area for

Local Autherity #

UJQEGFS@

v Programme

wereet coremanie | b s | Ancing wevens

2y GKS ¢
' 3NX Odz
YR &SRAY

-4 AYLI} Oay 3 2yA BRKKISH A ILIS NI &

SRAYSY U A




K2 2 NA OSINZ 2 OKRBIGBdRA n | YR GKS NBOSy (D22 R I it (Sdzah
0 Aa OdzNNBw(if & adSmasmR yém%é@ fa KrgS FretSy G 2
of f T dzNIi KSNJ 2LJLJ2NJJdZ)/7\L]e G2 NBRdzOS ydziNASyida |yR
1S o0& F20dzaAy3a YSI&adaNBa Ayt de®K 65 3@ NJ OHzfi dz8zNIh o 2
2YAG2NAY 3 LRAYyG i ZSadDzezﬁe HINNRMEAS ) a Oafybyaygae
AGYyAUOFYyld Aa&ddzS Fd GKA&A Y2YAG2NRAYy3 LRAYIO®

A0 6f ABKY&y BaeR/BINDNR AFy & KS | NySe OF 6OKYSy
d

z2S G2 GKS (FNARaUSR yl Gdz2NBE 2F YdzOK 2F (GKS ! NySe
KS OFGOKYSyi(s>x (GNIXyaYAky3d tFNBS @2fdzySa 2F 3INEd:
FGOKYSyid Yz2ald 2F GKS /I {OKI yliiil/ o 2098 DONP2day] Ragol (165NN
G aLINAy3a NIGKSNI GKIy O2yaldNifGayay@dSo2NBKREOSHEM X
- lj dZA FSNJ 6 SNBO CX ARNK 2 Hh @i 2 NB R

Wit ” 3 v 3 e
FYR [/ &a0FRS&a &L8NAGY 3 & 2AdgNIOISKYS DI{NJoS e Of

CAJWzNB & 6 St f

I adzoaSi 2F [02dzi amftaLINRY[IANRG2 REpidk 0xd SHBE GIKA T
OK2aSy ®ANISIR USfaSaaySyido OLUNBKE ASYLANGyNEB 4 |- 338 SEAAaYAS{y
aLR2G RAAOKI NBOKSYR OUSt RJ INKXSBHCGNI YSI adzNBYSyia ¢S
GSNE OKz2aSy F2NJ Y2YAUG2NRyYy3a 2F az2yY$S GeLlsSo ¢KSe 4
GeLIST 3S2t23& HYRROIRAA RYNIGKESLIOF § OKYSYy (204 8§82 NI |-
CA3IdzMB HoOO

DA@SY (KS fINHS 2dzif 26 @2fdzySa 2F a2YS8S 2% G(KS 11t
AYybdzSyO0S 2y adaNFIOS 41FGSNAED® ¢KSNBF2NBX Yzad 27
ALINAYVAAGSOSNE (2 3AFLAYy | O2 gzlRE a4 AWR dzf RP tzilf B Bl BYMNEINJ
al yRatG2ySa FyR akltSa ¢oSRBadyH 20 RERAPRZNS RIDY R ¢BK
OF GOKYSY(l 6SNB Ifaz2 Y2yA(G2NBR® ¢KS RSGFAfa 2F (K
| 2Yoydzzdza RIGKSt IRASNEGF IS 2F (KS Y2yAil2NAy3 41
f233SNE G mdp aridsSas gKAOK Ay GKS YlF22NRGe 2F O
gl GSN) £ S@St o

| @RNR OKSYA Gl {{ AZEGBSYAYRF (KS &LINAy3Ia 6SNB OKz2aSy
NR dzy Ra& 6SNB OF NNA SR 2 dzi Ay G20t ¢KS alyYS aAri
aSlrazylrtAade 27 GRNS REIJKESR LIV yEM ®A 1 YL S&a Ay 0
Y2YAG2NRAY 3 LISNA2RO®



% \.; 5 AL -
-~ Mullyard Rising fiik%fmkmac
o \ﬂ»Patrifks HolyweﬂLurgan Rlver—r- e B
Tk gl S Cleggan Spring
B = & :“i/% e .Carrﬂkabweehawn Strea
- R ' roTogge o _
quTe Sprlng downstreafn.r L . \\
e Tu spging R
-3 Klltomulty Well | @ bank Eqét =il Sulphur Well
/) == ' 3 e .Hangmg Rock East 3 =4}
| Barran Spr ng Overﬂo‘ arran Main pnng - Clad agh olory
e \ I z‘C&scades

“—Tullyhone Cave rising
@
= d ibhéirzacht Eliean dh d
N
ROCKUNIT Legend
Dinantian Pure Bedded Limestones Dinantian Pure Unbedded Limestones Granites & other lgneous Intrusive rocks A
| Dinantian Mixed Sandstones, Shales and Limestones 0 Namunan Sandstones @ Logger network
[ | Di S [ ! | CC_Catcments
| | Dinantian Sandstones L Namurian Shales D A s
| Dinantian Shales and Limestones Namurian Undifferentiated 0 075 15 3 45 6
— — _— J_—

CAIWzaNB Ol a2y a 2F ALINAY3IA Y2yAU2NBR Ay GKS ! NySe Ol
{LINAYy3I RAAOK2HNHE 2F wmp RAUGSNByid ariasSa oSNB YSI a
YSIFadNBR F2NJ KERNRPOKSYAaGNR A& || 02NBK2ftS IyR R
dzZASR F2NJ Ol f Odzf  eyd RAAOKI NHS® ¢(RSAFAAVSOERYR@DY ¢
Ayo2t dSa YSFadaNBYSyd 2F GKS RSLIIKE gARIK yR @St
Fay 5A40KFNBES o6vo ' FNBI 6!'0 E @St20A0G8 6x03 6
4S0a2Yy3 I-)/I'? GSNIR2@If LIS dabey/fAGKTF 28Y 8P ! 06dzO01 Sd
aAGSa GKIFG ¢SNB yeeSi 250drAl(Bl DY SER KRIRNG LINISY A NBEH SNE R NE
YSI-édNJ-ofS b2¢ RdAZNAY3I 26 b2g LISNA2Rax y20 Ftf
NRdzy Ra 2F aLRi RAAOKINHBS YSIadaNBYSyida oSNB  YI |
YSI AdzZNBYSy ia ONBLINSBISIZAMNGSR Nilzey3a OdzNBSa o

¢l onff BzY Y NEMBRBR dzKk Rg | G SNJ a2y AlG2NAy 3 {d(le2ya Ay GKS I

DNA R o (233 % e { LR G
{ LINX y 3 wqu;saN wSlazy T2NJ a2z AY C)KSY)\si\éC)K
. 2@ fwely a pdynn LEAYL WelySFtix [ K K K
ynmdpH 02 dzy RII NB
YAt G2YdA Genopn . I ¢Atf 3IAGS | OCK K
yoyy T LI2daArote yz2y 02y
CENNYY {Lcnnny [ | NBSIS| IFTNGERG 6 & (1IKR K K K
yopdn ﬁNJ-())\)fEI
. FENNY Y adLcnnnu/ 2yySOe2WNMAY KaL K K K
20SNb 26 yopT
¢CHY ALINAY cncnct2aahlaiBNB dziz DSy K K
yotyp




¢dzZNBE NARaAcntTtn £k NROIOASY HFNGBRG ¢ A (1K K K K
yoTHp 4N OAy 3
I Fy3Ay3 Ncwmnoo [ NBE@S OaLINAy 3 K K K
a LINRA vy 3 yoccn
/ £ RFIK weMHTT [ F NBS NAJININBISR S K K K
yondgy NBadzZNBESy 0Sa AyoOt
I @S
¢dzf f K2y ScmpHy Cf I @IKES aNIRGAKA yUINI C K K K
yooTcC
{ dzf LIKdzNJ 2 cmc cpH { dzf LIKdzNJ g St FNBK K K
_ yocyy _ _
/' T NNAO]TYl cmMmocc CNRY . SfEY2NB az2dK K K
{LINR vy 3 ynnut 2FG £SIrad o avlft
{A3YylI{idz2NE FNRY
/ £S33ty {cmMoop [ 20Ste aadltiZa@mANK K K
yodnn [ dzi23SyAO b2s
adzf t @ NR cnyon Claid b2sAyay] yVBRAK K K
G2 [dzZNBFyynnon @aARS 2F Ol G6§OKYSyY
{G tFGNARCcnTpp . A33Sai NBadz2NBESY K K K
2S¢ € yodhptn aARS® | @8RNR3IS2f 2
dzy RSNR (22 R
adzf f F 3KRdcmnoc ! tSFad o avylrffK K K

oppd. SEY2NB azdzyilGl Ay
OF 6 OKYSyi
cMHTHalRS dzlJ 2F | FSsK
yoyTc Y2NI K &ARS LJX dza
cnyHH [ FNBS NAGBSN 2y Yy K
yodcd OF § OKYSy
al NY¥ oyl cndty {YFff &0 NSISREAYL K
y
C
y
C

<

/ I NNAKO{F o

[ dzNBI'Yy wA

ocgpp al NI ol yi

nyny {YFHff &aGNBlIRe& aLK K
oTHMal NI ol y

mnnp al RS dzLJ 2F &Yl ff K

yodhmTt al yRaG2yS$S

DNRPdzy R SN KERNRPOKSYAAGNRE Ay (GKS ! NyS& OFdo
¢t KS KERNBOKSYAAUGNER al YLIAY3a YR LINBfAYAYINE |yl
LNBf I g pPEREFE T 2Fy R KBdzOBNR2BOGKS F2fft26Ay3a Aa
KERNRBOKSYAAGNR NBLRNI FT2NJ 6KS ! NySe ot LJ 3IS2NHA
LI N} YSGSNR 6KAOK FlLif AydG2 GKNBS YAy 3INRdAZLIAY

al NI oty

whk KFEffly

1. Inorganic parameters: 52 parameters, including metals, major anions and cations,
macronutrients (nitrogen and phosphorus species), physicochemical parameters;

2. Organic parameters: 103 parameters, including pesticides, and insecticides; and

3. Microbial parametersk. colj total coliforms andClostridium Perfringens
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Some of these elevated concentrations, such as sodium, potassium, barium and iron bearing
minerals, may be due to the naturally occurring aquifer hydrochemistry. For example, Sulphur Well,

which is found in the Bundoran Shale Formation, has consisterty\vdlues for sodium, chloride,
fluoride, sulphate and low calcium.
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However, some exceedances are likely to be related to land use practices occurring near the spring
or within its catchment. Fluoride is relatively rare naturalyd can be associated with domestic
wastewater treatment systems. However, it is known to be naturally elevated in groundwaters
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across a swathe of Monaghan and Cavinwas found in high concentrations throughout the
catchment but especially at Sulphur well, Boylans well and Clagadh River (up to over 10,000 times
the EQS in Sulphur well). Elevated ammonia, opghosphate and potassium may be associated
with fertiliser use. Elevated ammonia was found in every sample taken from Boylans well, which is
found up in forestry land, and sulphur well, which is found in agricultural land. Kiltomulty borehole,
which has elevated ammonia  out of the 6 samples is located beside a large farmyard and
agricultural sheds.
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The results of different analyses demonstrate the dominance of karst processes in the springs of the
Arney catchment, with exception of the ndwarst wells. Shuster and White (1971) argued that
springs showing a high coefficient of variation of water hasB) usually described as CV of EC,
(>10%) drained aquifers dominated by conduit flow, whereas those with low variation (<5%) drained
aquifers characterised mainly by diffuse flow. All the karst springs monitored in the Arney
catchment have CV of EC vadua excess of 10%, many much higher (Figure 26)


https://en.wikipedia.org/w/index.php?title=Sruh_Croppa_River&action=edit&redlink=1
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https://en.wikipedia.org/wiki/Owenbrean_River
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Analysis of the spring hydrographs show that there are some rapid drops in EC values, in both springs
as water levels rise due to rainfall. Fig@®shows an immediate drop from the normally high EC
values found at Barran 2. This indicates that there are elements of rapid recharge entering the spring
at Barran 2 but these episodes are sporadic and short lived.
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The next highest variability of discharge are all springs which are known to be fed from sinking
streams, with the exception of Cleggan. This is also thought to be an epikarst or generally more
diffuse fed spring so may function similarly to Barr&n 2
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I Legend

[CJeleckwater Catchment ] Camrickaness Sandstone Formation [_]Clogher Valley Formation [ shenmubBagh Mill Formation
Bedrock Geology Maydown Limestone Formation [l Ballyness Formation [ Ballygreany Formation
[JLough Neagh Group [T Meenymore Formation [T)Ballynahone Micrite Formation [ICoronea Formation
Lower Basalt Formation | Cammore Sandstone Member [ JRetreat Siltstone Formation [l in Rathkenny Formation, in Central and Northem Belt
[ Uister White Limestone Formation ] Dartry Limestone Formation Bl Killuney Conglomerate Formation [] Central Belt (undifferentiated)
[ IMercia Mudstone Formation — IMudbank imestone [iRaveagh Sandstene Formaton [INorthern Belt (undifferentiated)
Deerycreevy Sandstone Formation ] Benbulben Shale Formation Il Gortfinbar Conglomerate Formation [ll Gabbro
[ miltown Conglomerate Formation 7] Bundoran Shale Formation []Oghiil Formation
Dobbin Sandstone F Ballysha Limestone Formation [T] Lough Avaghon Formation
Mall Member (] Ballysteen Fommation Il Corderrybane Shale Formation
I Drumarg Conglomerate Formation [l Ulster Cenal Formation [ Slieve Glah Formation
Ammagh Group [ Cookdaragh Formation [l Castieshane Formation
[IDrumman More Sandstone Formation [ll Feamaght Formation [IRed Island Formation
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Legend
[ siackwater Catchment
B -
Quaternary Sediments
Subsoil
- Peat
Lacustrine sediments
- Alluvium
- Marine and estuarine deposits
I Gaciofuviaglaciolacustine sand and gravel
- Till derived from limestones
- Till derived from sandstones and shales
- Till derived from sandstones
- Till derived from Devonian sandstones
- Till derived from acidic volcanic rocks
- Till derived from basic igneous rocks
- Till derived from granites
I i1 derived from metamorphic rocks

- Rock Outcrop
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