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Meenaboll Site Investigation, Co. Donegal 
Geophysical Survey 

EXECUTIVE SUMMARY 

1. 

2. 

3. 

4. 

0 

5. 

6. 

7. 

8. 

9. 

Mirierex Environmental Ltd. (MEL) carried out a geophysical survey in January 2003 for the preliminary 

site investigation for a proposed landfill development at Meenaboll, Co Donegal. 

The geophysical survey consisted of VLF-R measurements with concurrent gouge coring, VLF-EM 

surveying and seismic refraction measurements. 

The main objectives of the geophysical survey were to establish the depth of glacial till and peat deposits 

across the site, to produce isopachyte maps of the drift cover and to identify any major fracture zones or 

fault lines in the bedrock beneath the drift cover. 

The survey showed three geological layers under the site. These are soft peat, soft to firm glacial till and 

strong competent bedrock. The thickness of the peat and till and the depth to the bedrock have been 

displayed on contour maps. 

The bedrock resistivities and seismic velocities are high, indicating a strong compact bedrock with little 

weathering or fracturing. 

The VLF-EM survey showed one medium size anomaly running from NW to SE through the site. This is 

interpreted- as a dolerite dyke that has intruded into an older fault zone. 

Smaller conductivity anomalies exist under the site along the trend of lower bedrock resistivities and 

thicker overburden. 

The high resolution of the survey with targeted follow up drilling makes it highly unlikely that there are any 

unknown fault or fracture zones under the site. 

The bedrock under the site is psammitic schist. 

a IO. The most suitable area for proposed landfill cells according to the geophysical data’on the SW of site A. 

1 I. Further work in the main site investigation should include mapping the continuation of the dolerite dyke. 

Continuous 2D-Resistivity Profiles and some Seismic Refraction should be carried out under the 

proposed landfill cells. . 

‘I 

‘., 

II j / 
;‘. ,,,, :, l . Minerex Environmental Limited Report Reference: 1503-086.doc 
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Geophysical Survey 

1. INTRODUCTION 

1.1 Background ’ 

Minerex Environmental Ltd. (MEL) carried out a geophysical survey in January 2003 on behalf of Foundation 

& Exploration Services for the site investigation of a proposed landfill at Meenaboll, Co.Donegal. The 

geophysical survey consisted of VLF-R, VLF-EM and seismic refraction measurements. The draft results of 

the survey were used to locate rotary core boreholes over subsurface features of special interest. 

1;2 Objectives 

The main objectives of the geophysical survey were as follows: 

. To e’stablish the depth of glacial till and peat deposits across the sites 

l To produce isopachyte maps of the drift cover 

l To identify any major fracture zones or fault lines in the bedrock beneath the drift cover 

Other information (bedrock type, overburden stiffness, strength of rock) about the subsurface obtained during 

the survey is alsq included in this report. 

1.3 Site Description 

The site consists of two areas A (26 ha) and B (4 ha). The site is located in a remote area approx. 2 km from 

the Letterkenny to Glenties road (Map 1). The surface cover of the site consists of peat that is overgrown with 

grass, rushes and small pine trees and covered with tree trunks, roots and branches from milled forestry. The 

elevations on the site range from 215 to 265 m.OD. A 

1.4 Geology 

The bedrock geological map (GSI, 1997) shows that the site is underlain by the Upper Falcarragh Petite 

Formation that is composed of pelitic, semi-pelitic and psammitic schists (Map2). The only outcrop of these 

rocks occurs in the small quarry at the road running along the NW of Site A. No other outcrop of rock has 

been found on the site. 

To the SE of the site the Swilly Slide and its approximate SE limit of the D6 shearing is shown. The next 

geological formation to the NW is the Sessiagh-Clonmass formation, consisting of quartzite. dolomitic marble 

and schist. 

The lithological boundaries and the Swilly slide are striking SW-NE, following the dominant geological trend in 

the region. 

Tertiary Dolerite Dykes are mapped about IO km to the NW of the site. These dykes are trending NW-SW. 

Dolerite sills are mapped about 3 km to the NE of the site. 

Minerex Environmental Limited Report Reference: 1503-086,doc 3oflO 
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The overburden geology consists of peat overlaying glacial tills. Exposures can be seen in drainage ditches 

and in the small quarry. 

1.5 Report 

This report includes the results and interpretation of the geophysical survey. Maps, figures and tables are 

included in the appendixes to illustrate the survey and the results. More detailed descriptions of geophysical 

methods and measurements can be found in Milsom (1989) and Reynolds (1997). 

The client supplied a digital basemap of the site with elevation contours and spot heights. The maps and 

elevations were used in this report. Borehole logs and information about the peat and rock depth in the trial 

pits was used for the interpretation of the geophysical survey (FE& 2003). 

The interpretative nature and the non-intrusive survey methods must be taken into account when considering 

the’ results of this survey and Minerex Environmental Limited while using appropriate practise to execute, 

interpret and present the data give no guarantees in relation to the existing subsurface. 

Minerex Environmental Limited Report Reference: 1503-086.doc 
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2. GEOPHYSICAL SURVEY 

2.1 Methodology 

Following methods, survey parameters and quantities were carried out on Sites A and B and can be seen on 

the survey location map (Map 3). 

1. A survey grid was set out with a Garmin 12XL GPS and marked by pink survey tape tied to trees and 

roots. The grid had a 50 x 50 m spacing and the grid was orientated such that the NW-SE lines were 

at right angles to both the geological strike and the Norwegian VLF broadcasting station Helgeland. ~ 

The survey grid points are labelled numbers 1 - 136 on Map 3. 

.2. VLF-R measurements and Gouge Coring at all survey grid points (136 in total) was carried out to 

establish the bedrock resistivity, the overburden thickness and the peat thickness. The gauge coring 

also provided a description about the layer underlying the peat at those points where a sample could “1 , 

be recovered. A Geonics EM16 with a resistivity attachment and two stainless steel probes with a 10 e 

m cable was used to determine the apparent bedrock resistivity and the phase angle. The survey was 

carried out using the British VLF station in Rugby (GBR 16.0 kHz). 

25 resistivity readings were taken with a Wenner electrode configuration at 10 m spacing to 

determine the resistivity of the overburden. The readings were taken with a MEGGER DET V meter. 

The overburden resistivity was used for the determination of the depth to rock from the VLF-R 

readings. 

3. A VLF-EM survey at a 10 m station spacing along the NW to SE trending grid lines was carried out 

with an ABEM Wadi instrument (595 readings). The instrument measures the tilt angles between 

primary and secondary fields and stored the results in its memory. The survey lines are indicated on 

Map 3. The survey used the VLF transmitter in Helgeland (JXZ 16.4 kHz). This method indicates the 

location of geological features with a locally higher conductivity than in the surrounding rock layers. 

Such features can be faults, fracture zones and lithological boundaries where increased circulation of 0 
groundwater occurs. ‘Other possible features indicated by this method are mineralisatiin and 

intrusions with a higher conductivity material. The survey orientation was chosen because of the 

regional geological trend. 

4. During the VLF-R survey a geological trend striking from SE-NW was noted and it was suggested 

and agreed to carry out a second VLF-EM survey with an orientation from SW-NE with the GBR 

transmitter. 619 readings were taken at a 10 m spacing along the lines indicated on Map 3. 

5. Eight Seismic Refraction Profiles with 12 geophones at a 5 m spacing and a length of 55 m each 

were carried out at the locations indicated on Map 3. A sledgehammer was used as the seismic 

source for profiles 5 and 6 that were located beside the roads and a seismograph gun was used for 

the other profiles in the locations with peat cover. 

Minerex Environmental Limited Report Reference: 1503-086.doc 5 of,lO 0 
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Meenaboll Site Investigation, Co. Donegal 
Geophysical Survey 

6. The draft results of the geophysical survey were used to locate some targeted boreholes on 

geological features. 

2.2 Site Work 

The site work was carried out between the 6* and the 16rh of January 2003 and on the 21” of the same 

month. The weather was generally favourable and good quality and repeatable data was gathered. The only 

source of interference for the VLF methods was the sheep wire fence along the road to the SW of Site A. 

’ 

Minerex &vironmental Limited Repart Reference: 1503-086.doc 6oflO 
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3. RESULTS AND INTERPRETATION 

The interpretation of geophysical data was carried out utilising the known response of geophysical 

measurements, typical physical parameters for subsurface features that may underlay the site and the 

experience of the authors. The contour maps provided were produced with a gridding algorithm to create 

contour lines between data points and reference to the data points must be made when considering the 

maps. 

3.1 VLF-R and Gouge Coring 

The gouge coring gave a detailed map of the peat thickness that is displayed on Map 4. The layers 

determined under the peat were soft to firm sandy to gravelly Clays (Table 1). It must be considered that the 

gouge corer can only recover small samplesi and that it refuses on stones or boulders. The peat thickness 

varies between 0.2 and 4 m on the site, and the greatest thickness occurs towards the SE of the track 

running through the middle of the site. 

The VLF-R data has been converted for a ~JYO layer case with the Grissemann and Reitmayr algorithm to 

yield overburden thickness and bedrock resistivities. Initially the resistivities determined by the Wenner 

measurements were used for the conversion, and then the depths to bedrock were optimised by using the 

depth from the seismic profiles, boreholes and trial pits and carrying out an optimisation. 

The overburden thickness is displayed in the contour map of the rockhead (Map 6). The depth to,the rock is 

generally shallow in the NW of the site and deepens towards the SW. The range is between 1 and IOm. 

The difference between the depth to rock and the peat thickness resulted in the glacial till thickness map 

(Map 5). The thickness follows the trend of the peat thickness and generally increases from West to East with 

ranges between 1 and 8m. 

The bedrock resistivities derived from the survey are displayed in Map 7. All resistivities are generally high, 

and the highest values occur in the centre of Site A and at the SE of Site 6. 

3.2 VLF-EM 

The measured VLF-EM dip angle was processed using the linear filtering technique of Karous and Hjelt 

(1983). The resulting equivalent current density for the two transmitting stations JXZ and GBR are visualised 

on Fig. 2. Current density increases over an area indicate the presence of conductive subsurface features 

such as faults and fracture zones. The strongest values between IO and 15 on the site are found at an NW- 

SE trending structure located near a small stream that passes through the middle of Area A. Smaller values 

between 5 and 10 can be found in areas where the bedrock resistivities are relatively small (at the East of the 

site) and where gradients occur in the bedrock resistivity map. 

The values obtained on this site are generally small, indicating only minor conductivity anomalies. Responses 

measured over water-bearing fracture zones used for water wells have typically values of over 30 in Ireland. 

Minerex Environmental Limited Rebort Reference: 1503i086.doc 7oflO 
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0 
3.3 Seismic Refraction 

The seismic refraction data has been interpreted as layered earth models (Fig. I). The following three layers 

have been found: 

Seismic Velocity (km/s) Thickness Interpretation Compaction/Strength 

0.3 - 0.6 O-4m Peat Soft 

0.7- 1.2 I-4m Till Soft - firm 

4.5 - 6.5 N/a Rock Strong competent 

The high’seismic velocities for the rock indicate very little weathering or fracturing below the rock level shown 

in the cross sections. If strongly weathered or fractured rock exists it would be included as a thin layer at the 

bottom of the glacial till. 

3.4 Summary Interpretation 

Map 8 shows a summary of the areas where the thickness of peat exceeds 2 m, the glacial till 3 m and the 

depth to bedrock is larger than 5 m. The map has been produced from all data available and has been 

contoured along the 50 m grid notes. 

Map 9 shows the interpretation of the VLF-EM’data. The main NW-SE anomaly is interpreted as a dolerite 

dyke intruded into an older fault zone (Site A). Dolerite has been encountered in Borehole 1, and indications 

for some fracturing of the rock are found in both Boreholes 1 and 2. 

0 Smaller VLF-EM anomalies are shown as red lines on Map 9. They follow mainly the trend of bedrock with a 

relatively lower resistivity and thicker overburden. 

The borehole data shows mainly psammitic schist for the site, with some pelites and quartzite interbedded. 

The bedrock resistivities allow the rock to be divided in two areas. Resistivities generally higher then 2006 

Ohmm show the area of psammitic schist. This rock is interpreted to be very compact withour major 

fracturing and with a very small water content. Some very high resistivities towards the north of site A and 

East of site B could indicate a transition to quartzite. 

The area shown as containing psammitic schist with a medium resistivity occurs mainly to the north of Site A. 

This rock is expected to show a higher schistosity than the high resistivity rock. It could also be slightly more 

fractured and could contain relatively more water than the higher resistivity rock, though the overall amount 

would be still small. 

l Minerex Environmental Limited Report Reference: 1503-086.doc 8oflO 
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Geophysical Survey 

-1 !! 
0 

4. CoNc~Usl0Ns AND RECOMMENDATIONS 

l The thickness of peat and glacial till and the bedrock depth have been determined and displayed on 

maps. They can be used for vulnerability assessment and for hydrogeological and geotechnical 

considerations in the development of the proposed landfill. 

l The rock underlying the sites is strong competent psammitic schist. 

? Variations in the bedrock resistivity show that in some areas the rock has a higher schistosity and 

could be more fractured. 

l The pattern of the bedrock resistivity shows a NW-SE trending fault running along and near the small 

stream on site A. An increased conductivity found in the VLF-EM data, dolerite drilled in Borehole 1 

and the general geology lead to the interpretation that a tertiary dolerite dyke has intruded into an 

older fault zone. 

l The dolerite intrusion would have contributed to the healing of the fault and to a reduction in the 

permeability. The combination of the river for the surface water and the faulffdolerite dyke for 

subsurface water will cut of any potential water flow from the south to the north of the site. 

l Some smaller conductivity anomalies are linked to areas of lower bedrock resistivities and thicker 

overburden. 

l It is highly unlikely that fault or fracture zones other than those mapped exist under the site. 

l The continuation of the dolerite dyke/fault zone should be mapped in the main site investigation. 

l 2D-Resistivity profiles measured along continuous lines in two orthogonal directions should be 

carried out under the proposed landfill cells. Seismic Refraction should be carried out in areas of 

interest as shown by the 2bdesistivity. . 

r  

. . 
;. 
.i 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



Meenaboll Site Investigation, Co. Donegal 
Geophysical Survey 

5. REFERENCES 

1. FES, 2003. Site Investigation Report. Meenaboll Landfill Project. 

2. GSl,.1997. Geology of North Donegal. Bedrock Geology 1:100,000 Map Series. Geological Survey of 

Ireland. 

3. Milsom, 1989. Field Geophysics. John Wiley and Sons. 

4. Reynolds, 1997. An Introduction to Applied and Environmental Geophysics. John Wiley and Sons. 

._ 
; .  

. :  

i ,:’ (‘. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



Appendix A 

Table 4 

Minerex Environmental Limited Report Reference:l503-086.doc 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



0 
0 

M
ee

na
bo

ll 
Si

te
 I

nv
es

tig
at

io
n 

G
eo

ph
ys

ic
al

 
Su

rv
ey

 
Ta

bl
e 

1:
 S

ur
ve

y 
D

at
a 

0 
Pa

ge
 

11
4 

Po
in

t 
i 

I 
I 

11
 1

99
53

21
 

40
89

66
1 

‘2
38

.+
 

’ 
1.

31
‘ 

’ 
1.

31
 

1 
19

95
73

1 
40

89
38

1 
24

1.
31

 
0.

41
 

0.
71

Br
ow

n 
fir

m
 g

ra
ve

lly
 C

la
y 

- 
-. 

12
00

1 
30

1 
0.

4)
 

1.
61

 
21

 
24

66
1 

---
-I 32

 
I- 

14
00

i 
25

1 

Y-
-r-

- 
14

00
 i

 

40
92

16
1 

22
7.

9 
1 

1.
61

 
I.6

1 
50

01
 

30
1 

1.
61

 
3.

31
 

4.
91

 
10

77
1 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



M
ee

na
bo

ll 
Si

te
 I

nv
es

tig
at

io
n 

G
eo

ph
ys

ic
al

 
Su

rv
ey

 
Ta

bl
e 

1:
 S

ur
ve

y 
D

at
a 

Pa
ge

 2
14

 

)o
in

t 
Ea

st
 

Pe
at

 
D

ep
th

 t
o 

El
ev

at
io

 
D

ep
th

 
R

ef
us

al
 

M
ea

su
re

d 
N

or
th

 
n 

im
O

D
) 

(m
l 

(m
l 

La
ve

r 
be

lo
w

 P
ea

t 
. 

VL
F-

Ph
as

e 
Pe

at
 

li:
kn

es
s 

~;
Iz

~~
~,

, 
~:

ZQ
, 

D
ed

h 
fm

\ 
(m

l 

1,
11

1 
“Ic

a”
eI

I” 
bk

a”
 

- 
--

~ 

--.
 

24
7.

9 
3.

2 
3.

2 
-. 

10
76

1 24
4.

91
 

1.
31

 
1.

4 
1 B

ro
w

n 
so

ft 
&a

&I
I; 

C
la

v 
/--

m
,--

-~
- 

--
Fi

r’-
-‘-

 
.--

-&
--

 
_.

.. -
-, 

-.-
--

z-
z-

, 
. 

44
 

19
98

92
 

40
89

64
, 

25
7.

4 
a 

- 
_.

 
.._

_ 
_ 

_.
 

-.-
---

- 

55
 

19
95

06
 

40
92

85
 

56
 

19
95

34
 

40
93

27
 

---
..-

 
1 

RI
 

.--
- 

58
 

19
96

16
 

40
92

71
 

4 
Al

 
t--

 
on

nl
 

--.
. 

+-
+%

I 

--Y
Gi

t--
 

-_
. 

59
 

19
96

58
 

40
92

43
 

;;I
 

* 
” 

,-.
 

._
_.

_ 
-.-

-;r
l- 

--.
- 

.-,
-;;

i--
- 

,,,
,, 

---
. 

60
 

19
96

99
 

40
92

15
 

- 
I .

kJ
 v,

c;
y 

O"
,L

 s
a,

 ,
uy

 w
ay

 
.- 

61
 

19
97

41
 

40
91

87
 

24
2.

1 
1.

3 
1.

3 
62

 
19

97
82

 
40

91
59

 
24

4.
6 

0.
8 

0.
8 

--
- 

--.
 

63
 

19
98

24
 

40
91

31
 

24
8.

0 
2.

4 
2.

4 
64

 
19

98
65

 
40

91
03

 
25

0.
7 

3.
9 

3.
9 

- 
65

 
19

99
07

 
40

90
75

 
25

3.
3 

3.
1 

3.
4 

Gr
ey

 
so

ft 
ar

av
ell

v 
Cl

av
 

.--=
.---

.., 
-.-

, 
I 

--- 

66
 

19
99

48
 

40
90

47
 

25
5.

8 
1.

9 
--_

 
2.

2 
G

re
y 

SC
 )ft
 g

ra
ve

lly
 C

la
y 

1 
- 

I 
70

0(
 

551 

--
 

67
 

19
99

90
 

40
90

19
 

26
1.

0 
I 

-q--
+3-

 
,:,I

 

c,. 

_.
--.

 
68

 
20

00
17

 
40

90
61

 
25

9.
8 

1.
9 

--
 

69
 

19
99

76
 

40
90

89
 

---
.- 

70
 

19
99

35
 

40
91

17
 

25
3.

7 
b.

O
l 

J.
JI

"I"
vv

iI 
3"

ll3
41

W
" 

L.
,lc

lY
 

I 
""

"I 
LO

, 
3.

01
 

,.a
, 

3.
1 

I 
I c

xs
31

 
- 

--
 

-_
__

- 
71

1 
40

91
45

l~
 

--.
. 

~-
3.

9,
-~

--L
.L

---
. 

, 
--

-&
- 

__
_.

 ..-
...

-. +
-;-

. 
_.

--.
 3.
a-

 
. ..

- 
z 

,- 
- 

_ 
- 

..-
 

iIh
l 

._
- 

..l
I.Z

I 
Id 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



0 M
ee

na
bo

ll 
Si

te
 I

nv
es

tig
at

io
n 

G
eo

ph
ys

ic
al

 
Su

rv
ey

 
Ta

bl
e 

1:
 S

ur
ve

y 
D

at
a 

Pa
ge

 

M
ea

su
re

d 
Ti

ll 
Be

dr
oc

k 

VL
F-

 
M

ea
su

re
d 

Pe
at

 
Ti

ck
ne

ss
 

D
ep

th
 to

 
Re

sis
tiv

ity
 

R
es

is
tiv

ity
 

VL
F-

Ph
as

e 
D

ep
th

 
(m

) 
(m

) 
Be

dr
oc

k 
(m

) 
(O

hm
m)

 

70
0 

24
 

2.
4 

3 
rv,

,,, 
LL

Ic
+L

 
I.“

IL
II 

I, 
\“.

..Y
, 

\..a
, 

\...
I 

72
 

19
98

52
 

40
91

73
 

24
9.

0 
2.

4 
-.-

 
--

 
73

 
19

98
10

 
40

92
01

 
24

6.
1 

1.
1 

1.
2 

Br
ow

n 
so

ft 
gr

av
el

ly
 C

la
y 

.- 
74

 
19

97
69

 
40

92
29

 
24

3.
7 

1.
4 

1.
5 

G
re

y 
so

ft 
sa

nd
y 

C
la

y 
__

_ 
75

 
19

97
27

 
40

92
56

 
23

9.
3 

' 
0.

3 
0.

3 
..-

-- 
76

 
19

96
86

 
40

92
84

 
23

5.
3 

0.
5 

0.
5 

--.
 

_.
__

__
_-

 --
- 

--
 

-_
. 

_-
-.-

. 
77

 
79

96
44

 
40

93
12

 
--

- 
* 

1 
' 

A
 ' 

7n
n 

78
 

19
96

03
 

40
93

40
 

.a
--.

- 
. . 

. 
--

 
79

 
19

95
62

 
40

93
68

 
80

 
19

96
08

 
40

94
25

 
--

 
81

 
19

96
31

 
40

93
82

 
23

1.
9 

0.
5 

0.
5 

. 
_-

-- 
82

' 
19

96
72

 
40

93
54

 
23

3.
8 

1.
2 

1.
2 

.-_
 

83
 

19
97

14
 

40
93

26
 

0.
4 

Br
ow

n 
fir

m
 g

ra
ve

lly
 C

la
y 

84
 

19
97

55
 

40
92

98
 

85
 

19
97

97
 

40
92

70
 

Zy
Z.U

 
1 

1.
4)

 
I 

.4
 

I”“
, 

--_
 

I 
I 

77
R 

RI
 

1 
II 

1.
3 

Br
ow

n 
fir

m
 s

an
dy

 
C

la
y 

11
00

 -Y
--

-p
 

;;I
 

;:;
I 

;:i
 

4A
 

in
nn

 
28

1 
-- 

91
 

20
00

45
 

40
91

02
 

__
_.

 
__

-- 
.--

 
96

 
19

99
08

 
40

92
56

 
_-

 _
...

.- 
-..

-. 
97

 
19

98
66

 
An

n'
Q

q 
_.

._
...

 --
 98

 
19

98
25

 
+u

uu
 ,

 , 
._

.- 
. . 

. -
--

 
99

 
19

97
83

 
40

93
39

 
_-

 
---

..-
-, 

10
0 

19
97

42
 

40
93

67
 

_-
 _

._
.- 

-~
- 

10
1 

19
97

00
 

40
93

95
 

__
_.

_F
-.-

 
.- 

10
2 

19
96

59
 

40
94

23
 

10
3 

19
98

11
 

40
93

81
 

_ 
.-_

_-
- 

.._
-. 

. 
. 

---
--.

. 
-.-

. 
__

-.-
 _

-- 
-. 

_.
_-

- 
10

4 
19

98
53

 
40

93
53

 
24

4.
8 

~-
 

10
5 

19
98

94
 

40
93

25
 

24
7.

9 
1.

2 
-..

 
_-

..-
- 

- 
- 

__
._

. __
...

- 
-._

_.
 

10
6 

19
99

36
 

40
92

97
 

-%
I 

.O
 

2.
4 

2.
4 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



.I 
I 

[P
ea

t 
ID

eo
th

 
to

 1
 

-I M
ea

su
re

d 
1 

%
in

t 
IE

as
t 

IN
or

th
 

I?
::)

 
I:‘

?”
 

zs
at

 
La

ye
r 

be
lo

w
 P

ea
t 

VL
F-

 
M

ea
su

re
d 

Pe
at

 
\ 

I,\
 

I 
R

es
is

tiv
ity

 
VL

F-
Ph

as
e 

D
ep

th
 

(m
) 

(m
) 

!.a
 

2.6
 

Rm
wn

lnr
ev

 
sn

ft 
or

av
all

v 
CI

RV
 

65
0 

28
 

2.
4 

25
4.

2 
2.

 
-_

- 
-.-

-..
.,=

. 
-, 

--.
_ 

a.
---

.. 
, 

-‘-
, 

25
5.

7 
4 

4.
2 

Br
ow

n 
so

ft 
gr

av
el

ly
 C

la
y 

25
7.

1 
3.

7 
3.

8 
m

---
-s

---
 

G
re

y 
so

ft 
gr

av
el

ly
 C

la
y 

~.
 

__
__

_ 
_.

._
_.

 
-. 

3.
2 

G
re

y 
so

ft 
gr

av
el

ly
 C

la
y 

--
--

- 
-.-

.. 
25

9.
8 

3.
4 

3.
8 

- 
G

re
y 

fir
m

 s
an

dy
 C

la
y 

25
7.

6 
2.

1 
---

__
_.

 
-_

-- 
2.

5 
G

re
y 

fir
m

 g
ra

ve
lly

 C
la

y 
--.

 
.-.

_ 
25

5.
9 

3.
2 

3.
5 

-..
.- 

---
. 

Br
ow

n 
fir

m
 g

ra
ve

lly
 C

la
y 

--_
__

_-
-.-

 
25

4;
4 

3.
3 

3.
3 

--
- 

_ .
_-

- 
60

0 
27

 
- 

4-
. 

1.
2 

._
__

d 
30

0 
25

 
3.

7 
4.

3 
- 

_.
 _.

.--
 

---
.-.

.. 
- .

.-.
 - 

-.-
..-

 
11

00
 

2.
 

3.
1 

‘1
.8

 -
- 

-.-
 -.-

 
_.

__
-.-

 
.-_

-_
_-

--.
. 

80
0 

.--
’ 

_ 
19

 
3.

4 
2.

6 
.- 

-_
.--

. 
40

0 
26

 
2.

1 
5.

1 
. 

. _
 

.--
- 

.-.
-. 

_-
---

 
--.

--.
._

__
 

55
0 

29
 

3.
2 

1.
7 

--.
. 

-.-
 

._
._

.- ---
-_

_.
 

._
--.

 
70

0 
28

 
3.

3 
---

-1
.2

 
.._

_ 
_-

._
_.

 
.._

_ 
_ _

.._
_ 

--
--

- 
.--

--.
-- 

. 
12

00
 

27
 

2.
5 

1 
__

__
.-_

__
 

- 
-_

--.
 

__
. .-,

--.
- 

_.
- --

--.
- 

.-.
. -

_ 
40

0 
18

 
2.

5 
7.

1 
. 

__
- 

- 
.._

-- 
._

__
 -. 

._
 _

..-
. ..

- 
40

0 
20

 
4.

1 
.._

_.
 -_

-.-
- 

._
- 

4.
9 

-._
-. 

.-. 
. 

5.
2 

._
-- 

_.
 -. 

- 8 
_ 

_-
 - -

. -
- 

4.
9 

- _
 .._

. _
- -

 6 
. 

_ 
__

_.
._

. 
-..

 
._

_ 
.7

2 4.
9 

_ 
.-.

 _
__

__
__

. 
4.

5 
. . 

.- 
-..

 
3.

5 
9.

6 
. 

--.
 

9 

11
13

 
.--

 52
03

 
..-

- 44
32

 
12

32
 

._
 

. .
 .

 
i: 

‘y
: 

. . 
. 

. 
. 

1
” 

..
s

j.
. 

“,
.j

 
T

: 
,*

i 

_-
- 

12
63

1 
16

96
 

--
- 30
33

 
---

-. 
31

60
 

.._
. _-

 ..-
 

23
84

 

-.-
- 

11
5 

. ..
_-

_-
- 1 11

6 
._

...
-- 11

7 

.--
. ._

---
.. 

-I 
-I -.-

 
27

 
0.

9 
__

 .._
 _.

.--
 

..-
 

- 
24

 
0.

4 
__

 _.
. .-

- 
_.

_ -
. .

-.-
- 

- 
--

 
24

 
0.

7 
25

 -
..-

---
 

-. 
‘- 

1 
I 

---
--I 

39
31

91
’ 

40
86

87
 

1 
22

6.
7 

1 
it 

12
91

 
19

92
50

1 
40

86
74

1 
22

3.
61

 
3.

21
 

3.
31

G
re

y 
so

ft 
gr

av
el

ly
 

C
la

y 
I-’

 
f3

33
1 

28
1 

13
01

 
19

92
91

1 
40

86
46

1 
22

8.
91

 
0.

11
 

0.
31

,B
ro

w
nl

ar
ev

 
fir

m
 a

ra
ve

llv
 C

la
v 

I 
60

 
0.

3 
Br

ow
n 

irm
 

C
la

y 
- 

* 
I 

’ --
- 

rn
 

40
86

32
 

22
5.

8 
1.

4 
1.

4 

40
86

60
 

22
1.

8 
1.

4 
1.

4 
40

86
88

 
21

8.
7 

1.
4 

1.
5 

Br
ow

n 
so

ft 
gr

av
el

ly
 C

la
y 

40
86

19
 

22
3.

8 
2.

3 
2.

5 
--

--
-.i

iii
- 

G
re

y 
fir

m
 s

an
dy

 C
la

y 
40

85
91

 
22

7.
5 

1.
4 

1.
4 a .
-_

 
9:

 .._
 ‘ 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



Meenaboll Site Investigation, Co. Donegal 
Geophysical Survey 

Appendix B 

9 Maps 

. ‘. 

Minerex Environmental Report Ref.:1 503-086.doc 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23



    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 29-11-2016:23:19:23


