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Figure 1

Proposed New Cored and Air
Rotary Boreholes
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Appendix A

EPA Correspondence
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ARUP

Subject Downhole Geophysics Interpretation
Date 23 April 2013 Job No/Ref D6877\5_Design\30

Downhole Geophysics Interpretation

This geophysics note details an initial assessment of the downhole geophysics undertaken by
Robertson Geologging Ltd in January 2013. The information used to interpret the geophysical logs
includes the Arup Hydrogeological Quantitative Risk Assessment (Dec 2010) and the monitoring
well logs recorded during drilling. The geological logs are presented in Appendix A and the
geophysical logs are presented in Appendix B.

It is intended that the text below can be reviewed and inserted into an interpretive report.

1 Downhole Geophysical Logging

In order to improve the geological model of the site and relate the geology from monitoring well
logs to the geology from wells for which no logs are available, d%mhole geophysical logging was
employed. Information from the geophysical logging has beenéﬁed in conjunction with existing
geological information, to obtain an improved understanding &f the underlying geology as well as
identifying locations and depths to be investigated Wlthb @ quent site investigations.

1.1 Scope of Geophysical Lo%ga’mﬁ

Eight of the existing monitoring wells were éﬁ%@éfor the geophysical logging: BH4a, BH11a,
BH15a, BH16, BH17, BH18, BH19 and BH2D. The downhole geophysical techniques used in

these boreholes included: \ooQ
©)

1. Formation density. Also k ﬁ\/n as ‘gamma-ray density’ and includes the use of a
radioactive source to bombard the material surrounding the boreholes with gamma rays.
These gamma rays collide elastically with electrons and the number of collisions is a
function of the formation density of the material (Crompton scattering). This technique can
be used to estimate the porosity of rock if the matrix density and pore fluid density are
known.

2. Natural gamma. Different materials contain varying small quantities of radioactive
elements. Potassium rich evaporates present in clay minerals, micas and alkali feldspar
produce a detectable level of radiation. Consequently sedimentary rocks with a relatively
high clay and shale content can be identified in the logs.

3. Induction. An electromagnetic field created by the sonde induces eddy currents in the rock
which generates a secondary electromagnetic field. The phase difference and strength of the
secondary electromagnetic field is a function of the conductivity of the rock.

4. Fluid temperature and fluid conductivity. The variation in temperature with depth can
give an indication of fissures or porous strata within a borehole where water of a different
temperature or fluid electrical conductivity flows into the borehole. Meaningful results are
not generated where the borehole is cased. Delta temperature (DELT) and delta conductivity
(DELC) log the change in the parameter with depth.

C:\USERS\LEE-A.CHAMBERS@ARUP.COM\APPDATA\LOCAL\MICROSOFT\WINDOW S\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\WH9IW6QZ\DOWNHOLE GEOPHYSICS
INTERPRETATION_APRIL 2013_ISSUE 1.D0CX
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Subject

Date

Downhole Geophysics Interpretation

23 April 2013

Note: There is no induction log forBH11a.

1.2

Results

Job No/Ref D6877\5_Design\30

The wells in which the sondes were used had been drilled using a rotary flush method and the
cuttings logged at the surface. Logging with this method of drilling can miss information on the
rock and can also leads to inaccuracies of the depth of changing strata due to the time required for
the drilling mud to return to the surface.

The sondes used are 2m in length therefore no logging above 2m depth is possible and logs
commence at 2mbgl. Robertsons have stated that some of the logs of the boreholes do not reach
maximum depth as the liner pipe’s internal diameter was very close to the tool diameter. When the
pipe was vertical the tool could get down easily. However if there was any bend in the pipe the tool
was not able to pass.

The interpretation for the results from the geophysical logs, for each borehole, has been tabulated

below.
Borehole | Observations Anomaly | Approx Comments
reference | depth of &
anomaly \{\é\\\"
"
(m byl) g
BH4a Logged for full BH4a-01 Full depth g;if\\@‘horehole is located outside of the site boundary
depth (i.e. 2to Qc§ 4 @~250m to the east. There is no detailed
12mbgl).Borehole Q\*} Ninterpretation of the geology in this area however
is steel cased to &\00 @\* both the induction and natural gamma reading suggest
5.18m. Water level dpé’ Oso there is little variation in the strata logged (to
shown at 1.3mbgl N @(’\\ 12mbgl).
from fluid logs. ES
BH1la Logged for full BH11a-01 6\1(0.5 -12 Relatively large increase in the natural gamma
depth (i.e. 2mto f reading which may be indicative of the ‘fractured
28mbgl). Water QO{\ shale’ recorded on the borehole log, especially if the
level shown at fractures are filled with clay.
g?;;oﬁaig:jb%' BH11a-02 | 19-23 Rec.iuct_ion in the_ natural gamma read_ing which is
a 20mbal. N indicative of an increase in particle size. The
pprox 20mbgl. No . .
induction log. borehole log regords heavily weathered shale from
18m bgl going into to ‘sandy shale’ at 21m bgl. It is
likely that the reduction in the natural gamma output
is associated with the sandy shale on the borehole log.
BH15a Logged for full BH15a-01 | 5.1 Increase fluid logs indicative of the top of
depth (l.e. 2mto groundwater level.
26.3mbgl). Water
level shown at BH15a-02 | 12.5-15 Relatively large increase in the natural gamma
5.1mbgl. Plain reading which may be indicative of an increase in
cased to 28mbgl. clay content.

BH15a-03 | 20 The fluid logs show an increase which continues to
base of hole, however as the well is cased to 28mbgl
the cause of this fluid anomaly is uncertain.

BH15a-04 | 2-13 The top portion of the induction log is relatively low,

whereas the low part of the log records relatively

C:\USERS\LEE-A.CHAMBERS@ARUP.COM\APPDATA\LOCAL\MICROSOFT\WINDOW S\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\WH9IW6QZ\DOWNHOLE GEOPHYSICS
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Subject Downhole Geophysics Interpretation

Date 23 April 2013 Job No/Ref D6877\5_Design\30

Borehole | Observations Anomaly | Approx Comments

reference | depth of
anomaly
(m bgl)
BH15a-05 | 15- 23 high. This may be indicative of the change between
the Balrickard and Donore Formations.

BH16 Logged for full BH16-01 2-13 Natural gamma log is very high in upper part of
well depth (2m to borehole, suggesting shale/clay. Similarly induction
23.75mbgl), log is relatively high in the upper 13m, with a gradual
borehole originally decrease, suggesting high electrical conductivity rock
drilled to 60mbgl. (indicative of shale/clay).

Fluid logs indicate BH16-02 20-bottom of | Fluid logs show a decrease, probably indicative of the
water level at | d secti

2.2mhbgl. Plain og screened section.

cased to 20mbgl.

BH17 Logged for full BH17-01 3.3 Increase in fluid logs indicative of the top of water
depth (i.e. 2mto level.
53mbgl). Water - — -
level shown at BH17-02 7.5 Fluid conductivity logs shows increase, however as
3.3mbgl. Plain borehole is plgn cased at this depth cause of anomaly
cased to 25mbgl. unknown. é\o
Screen 25 to &
27mbgl and 32 to SES

&
37mbgl and 42 to & O
48mbgl with plain &S
- NI
casing between (\Q\\,\ N
screened sections. é&\l &

BH18 Logged to 12mbgl BH18-01 8 ‘\&9(\\0 Increase in fluid logs indicative of the top of water
(fluid and natural <<°\ A{\ level..
gamma), and to —
15.8mbg| BH18-02 5%?— 10 The natural gamma reading fluctuations observed
(induction). f correlate with the ‘interbedded sandstone and
Lithological log Oo° mudstone’ description provided on the borehole log.
and installation The spikes and troughs may be representative of the
details indicate mudstone and sandstone respectively.
Lﬂ:deeazzhdzeiTépt BH18-03 12 -15 Induction log shows gradual increase in electrical
for with screen 17 conductivity suggesting increasing clay/shale content.
to 19mbgl screened
section. Water level
shown at 8.2mbg.

BH19 Logged for full BH19-01 11 —end of BH19 was drilled close to two fault zones. The
depth (i.e. 2mto log increase in natural gamma response maybe indicative
18mbgl). Water of material fractured by faulting as observed in the
level shown at correlation discussed in anomaly BH11a-01.
2.2mbgl. Plain
cased to 16mbgl,
screened 16 to
17mbgl.

BH20 Logged for full BH20-01 10 Fluid conductivity logs shows increase, however as
depth (i.e. 2mto borehole is plain cased at this depth cause of anomaly
42mbgl). Water unknown.

ﬁ%s;;sé#i?gﬁ%IQ?ESOSSIT:;JSEC?QA(\)ACP;DATA\LOCAL\MICROSOFT\W\NDOWS\TEMPORARV INTERNET FILES\CONTENT.OUTLOOK\WH9IW6QZ\DOWNHOLE GEOPHYSICS
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Subject Downhole Geophysics Interpretation

Date 23 April 2013 Job No/Ref D6877\5_Design\30
Borehole | Observations Anomaly | Approx Comments
reference | depth of
anomaly
(m bgl)
level shown at BH20-02 | 34to0 42 Low natural gamma reading suggesting lower clay
2mbgl. Plain cased content, correlates with drillers log higher inflow rate
to 40mbgl, (higher hydraulic conductivity).
screened 40 to
42mbgl.
1.3 Conclusions

Some methods used in the downhole geophysics logging suite have been more successful than
others. The nature of the rock and the level of detail provided on the borehole lithological logs have
limited the useful application of the geophysical logging for identifying specific geological
boundaries and formations. Some aspects of the downhole geophysical logging have proved
successful and are detailed below:

1. Variations in clay content. The natural gamma log i@\‘%ﬁ)‘ied layers of a relative variation
in clay content. In some cases these correlated wg,ll Wﬂr‘th the geological description provided
on the borehole logs. Oio*é\

2. Layers of interbedded mudstone and sa ‘%e. Where borehole logs prove layers of
interbedded sandstone and mudstone thesréadings from the natural gamma logs appear have
a good correlation. Further site inve on can be used to obtain more accurate borehole

: : =R
logs and improve this correlat|0n<.< é\\\.\\&\

3. Faulting / Fracturing. The natléu@?gamma log results were relatively high in locations
identified on the borehole Iog&ﬁs being fractured (BH11a) or where the boreholes are close
to a fault zone as indicated afi"the geological model (BH19). This may be due to the
fractures being filled with clay. Further site investigation work would be required to
confirm this correlation.

4. Static water level in well. The fluid logs indicated the static water level in each well.

5. Inflow horizons. As the boreholes have monitoring wells installed with plain and screened
sections, identifying inflow horizons is difficult compared to fluid logs of open holes.

6. Ambiguous geophysical anomalies. Several of the geophysical logging techniques show
various anomalous readings which cannot be associated with information on the borehole
logs or the geological ground model. Subsequent site investigation can be used to identify
changes in ground conditions at these locations.
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Subject Downhole Geophysics Interpretation

Date 23 April 2013 Job No/Ref D6877\5_Design\30
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2 MURPHY HOLLYWOOD.GPJ GLDR_LDN.GDT 17/7/07 DATA INPUT:

PROJECT: 07507190035 Murphy's Hollywood RECORD OF MONITORING WELL BH11A SHEET 1 OF 1
LOCATION: Murphy's Hollywood BORING DATE: 2/5/07 DATUM:
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m k k, cmis Lo
ol & . 5 3 2z INSTALLATION
e ] =z . = 20 40 60 80 19'6 1c|>5 1(|>"‘ 19'3 gh AND
°] < 21
L3N T DESCRIPTION < [BEV- |5 2| ¥| Z [ SHEARSTRENGTH natv. + o- @ WATER CONTENT PERCENT EF ggggg\?ﬂfgﬁg
a=| = SloeptHl E (2| 2] 2 Cu, kPa remV.® U- O aod
w x < =l Z)|F w : W W wi <<
° |8 £l m |3 P © - ,
@ ” o 20 40 60 80 10 20 30 40 Top of Pipe
CIEV.
I GROUND SURFACE 100.01
- Overburden/madeground 0.00 Cement ]
N Backfill .
- Weathered grey shale —J 200 ]
. - E
E Fractured shale 8.00 E
:_ 1 — - Bentonite _:
s 2| | shale — 4 1200 ]
N 2 il ]
S - ]
R -1 3
- 8|2 ]
N s 1= ]
- = — ]
- Heavily weathered shale |— 1 18.00 E
- 20 iy Gravel pack E
C Grey sandy shale — 1 2100 ) ]
- — é\\}&
:_ 25 é{ Screen and ]
- | (\\\ @ gravel pack E
N &) O\ .
- | SP S .
- F—] \QO . \& ]
- L= N ]
- o 30.00 (\Q \&\ ]
- $° <® ]
5 &S :
- J\\i\ § ]
F S ]
: & .
N d ]
- N ]
N (\é ]
_r D =
: g ]
- 45 ;
o« :
:— 55 _:
- o0 ;
o« :
- 3
DEPTH SCALE LOGGED: AS
1:350 CHECKED: TVM
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Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH15a lof1l
Date Drilled Driller Drill method: X;
16-22/04/2010 Briody & Sons Ltd. |Rotary flush 315786.3
Date Logged Site Engineer/Geologist Flush: Y:
16-22/04/2010 Sarah Blake Air/mist 257849.6
Comments : Borehole diameter: Z (mOD):
Descriptions of chippings from drilling 0.25m (10") & 0.1m (8") 105.89
Installation Details
Depth ! ’ . ) - ) Elev.
Water strike details i i i Lithological description and driller's comments
(m) Casing/screen details Construction Filter pack (m OD)
(m) (m)
%
. :,Neg ] 7 - Orange-brown, highly weathered, siltstone, mudstone| -
] o::m — / | and sandstone (Balrickard Fm.) -
N above | / B B
| ground ] / B |
N level | % m |
s N | B §
o Static level 6.2 | / | | 99.89
] mbel (28/5/10) ] / - Mid-brown, highly weathered siltstone, mudstone |~
200 g/h —] / - and sandstone (Balrickard Fm.) =
n ] / B On combletion this section took a significant volume |
] ) / | volume of grout |
i N / - & B
| | = | & B
10 | B / : | . & -
] ] / s | o&i S |
| | / 2 |5 B
/ -g Do??&
] - 4 / S SQ S 60 mins airlifting at 12m B
. _— % / C(\Q R@‘ -
R | s / é’é) El B
= - £ / o5 | 91.89
. _— c / e | Dark brown, highly weathered siltstone, mudstone -
15 — 300g/h — € / NS - and sandstone (Balrickard Fm.) -
| - / | B B
) ] / 2 | |
| | / Wor) 7 |
Bk 4 N | B 5
j 3000 /h ] / B Large increase in yield at 18m B
— — / | |- 86.89
20 N | / B Dark brown, highly weathered siltstone, mudstone |
] ) % | and sandstone (very wet) (potentially Donore Fm.) |
B | / B On combletion this section took a sienificant volume |
] ) % | volume of grout |
| — / — 81.89
o ) // B Dark brown, highly weathered mudstone, sandstone |
25 | ] 4 I 25.00 . . . - : |
] ) . | and limestone with calcite veining (Loughshinny Fm.) |
] ] Fine sand | 5600 B
N ] § | : 45 mins surging and developing well at 24m |
] ) =z g | Drilling after 24m causes the open section of the |
—] — g g) = borehole to collapse. 60 mins surging and developing |-
Increase to [ 28.00 Se | well at 27m gives 8000 g/h yield .
—] 8000 g/h —{ 50mm slotted = IS — —
| 29.00 - £ S | 29.00 =
| 50mm plain 5~ | |
ith el
30 : No water | 30.00 - S - 30.00 {60 mins surging and developing well at 30m. After :
N - o casing installed to 30m yield dramatically reduced. |
B - - End of borehole at 30m. B
35 — — -
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MONITORING WELL LOG
Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH16 1of2
Date Drilled Driller Drill method: X;
12-20/04/2010 S. Petersen Geobore 'S' 315861.9
Date Logged Site Engineer/Geologist Flush: Y:
20/04/2010 D. O'Shea Air/Polymer gel 258218.2
Comments: Borehole diameter Z(mOD):
Descriptions of cores from Geobore 'S' drilling 0.2m(8") 104.79
D(enr;;h Water strike details C(:i)ng/screen details InStaCIj::ul::a:s Filter pack(m) Lithological description and driller's comments (rilzlb)
| Well | % 7 | 0.00 |Brown highly weathered, shaley mudstones ]
] E;fm ] % % B Black, highly weathered fine-grained mudstone. B e
=N N E
B ] % % B B
N (28/5/10) T / / B |
5 | . | -
N . / % | B
: : % % % : Dark grey/black, moderately weathered interbedded | 9779
: : o / / Eo : sandstone and siltstone/mudstone. (Walshestown :
s / / = Fm.)
| 3 % % g | & B
10 — 2 s | N -
B | e % % T B
. ] 2 / / g - o?i’o :\O\ -
; ; % % &\f;\}\xj Orange/brown/black highly weathered, interbedded B .
N ] [ & sandstone and mudstone. Fe-oxide staining. 30% B
| N % % ‘ % flush loss to fm. between 12.2m and 19.6m -
. : : % %‘ : Orange/black/brown/grey, highly weathered - 8979
n T % {é’; B interbedded sandstone and mudstone. B
: : / ;’/ : No recovery from 17.5 to 18m, probably highly :
| — _ 5 |~ 18.00 |weathered rock. -
E E g _ E 1900 1309 fiush loss to fm. between 12.2m and 19.6m E
20 N 20.00 | ez EE é’ B Grey/orange/brown, moderately weathered - 8479
: : § é § -§ g : sandstone (Walshestown Fm.) :
B 22.00 | 9 q % g B 20% flush losses to fm. between 19.6m and 24.6m |
N | E3ZZ = 23.00 -
— — "=z Fine sand [ =
| 24.00 ! = |- 24.00 |
2 E E E Dark grey/black/brown, interbedded sandstone and : 79.79
—] — = mudstone with large amounts of clay infill -
: : : (Walshestown Fm.) :
| - £ | B
i - s | B
o | - s :
| . sl ;
E E § : Dark grey/black, largely fresh mudstone - 7279
: : : (Walshestown Fm.) :
i o B B
35 — | -
| _ | 36.00 |
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Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH16 20f2
Date Drilled Driller Drill method: X;
12-20/04/2010 S. Petersen Geobore 'S' 315861.9
Date Logged Site Engineer/Geologist Flush: Y:
20/04/2010 D. O'Shea Air/Polymer gel 258218.2
Commen ts: Borehole diameter: Z (mOD):
Descriptions of cores from Geobore 'S' drilling 0.2m(8") 104.79
Installation Details
Depth Water strike details i i i Lithological description and driller's comments Elev.
(m) Casing/screen details Construction Filter pack 8 p (m OD)
(m) (m)
36| — | 36.00{park grey/black, largely fresh mudstone | 68.79
] — | (Walshestown Fm.) I
40 — = -
45 ] — = . -
| o B & B
i - B & B
| . B & B
| - R SO B
— - &
| — L B
N - &\@\ 10% flush losses to fm. between 48m and 55.5m B
] o Q@ |
50 | — = -
55 — = -
—] — = 46.79
] — | Walshestown Fm. possibly grading into the Balrickard |-
] — | Fm. from approx. 58m I
B - | 12cm limestone layer from 58.07m B
€0 | - o 60.00 End of borehole at 60m
65 | — — -
70 — —
] - _ B
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Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH17 10f2
Date Drilled Driller Drill method: X;
05/05/2010 Briody & Sons Ltd. |Rotary flush 315794.7
Date Logged Site Engineer/Geologist Flush: Y:
05/05/2010 Catherine Buckley [Air/mist 258003.1
Comments: Borehole diameter: Z (mOD):
Descriptions of chippings from drilling 0.25m (10") 105.4
Installation Details
Depth . ’ : . - ) Elev.
Water strike details i il i Lithological description and driller's comments
(m) Casing/screen details Construction Filter pack (m OD)
(m) (m)
| Well | %/ | 0.00 |Orange/brown highly weathered |
— ;e;;m ] / | siltstone/mudstone/sandstone with Fe-oxide staining.|—
N above | / B (Poss. Balrickard Fm.) B
] Ig"’“I"d | / | Driller using non-ballistic bit from 0-27m. |
N eve | % B B
N l Static water : / : :
s | |evetass - / | 100.4
] mbgl on . / | Black highly weathered -
— 28/05/7010 — / | siltstone/mudstone/sandstone with slight Fe-oxide [
7 1 % B staining. (Poss. Balrickard Fm.) B
| N / = | B
| ] € | . |
| N / s | @\o‘?’ B
0] N / g | & B
. ] ) / ‘e B )
z 2 N 94.4
—] — s / S - o?i’o ck, highly weathered shaley siltstone and -
£ / L — &7 JSPmudstone. (Poss. Balrickard Fm.)
j :l © € L \)\\ E
N 2 O
. _— c / E 8 |
15 v Strike 15 | / : | |
| mbgl, 500 ] / = -
1 fem N % - B
20 — — / — -
B | % B Fluid losses to fm. from 20m. Added polymer mud. |
— — % 22.00 83.4
N T Finesand |- Black highly weathered siltstone, mudstone and u
:v | B 23.00 | 2 ndstone with slight Fe-oxide staining. (Namurian B
Increase to _— | Deposits) |
— 5000 g/h —] - -
25 — 25.00 — -
R | EEy B B
] e T | |
-] 27.00 | -
—] — ;’ = Large gravel losses to fm. at 27m. -
. _— o - |
] | z § | Switch to a ballistic drill bit from 28m |
2 =
- — = = n
] - g 2 | -
30 — c o = -
. | £ 2 | -
— — 2 5 — 74.4
. _— = - Black/grey/brown highly weathered siltstone, -
— 32.00 1S = mudstone and sandstone. (Poss. Namurian Deposits) |
Jv Increase to ] Q K - -
>15000 g/h — 5 I 72.4
o ) E : Dark brown highly weathered mudstone/sandstone |
j :| 2 B and limestone. (Poss. Loughshinny Fm.) E
35 | £ = =
— 36.00 | A [ 36.00 Large mud losses to fm. between 33 and 35m =
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Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH17 20f2
Date Drilled Driller Drill method: X;
05/05/2010 Briody & Sons Ltd. |Rotary flush 315794.7
Date Logged Site Engineer/Geologist Flush: Y:
05/05/2010 Catherine Buckley [Air/mist 258003.1
Comments: Borehole diameter: Z (mOD):
Descriptions of chippings from drilling 0.25m (10") 105.4
Installation Details
PePth [ \ater strike detail i i : Lithological description and driller’ t Elev.
(m) ater strike details Casing/screen details Construction Filter pack ithological description and driller's comments (mOD)
(m) (m)
36 | 36.00 | somm slotted 36.00 69.4
— 37.00 | 37.00 68.4
: : %) : 38.00 Dark brown highly weathered mudstone, sandstone B
| | z | 7" |and limestone. (Poss. Loughshinny Fm.) |
=
. | P | -
—] — = = Large mud losses to fm. between 37 and 40m -
40 ] = = -
_— — E | |
| — o - |
wn
— 42.00 '_g | -
1} IR E | |
oo
— — o = | 43.00 =
o
| _— =) S | |
. | s - | -
45 —] E= 2 | . |
N 2 5 | & B
N | £ s | & B
£ 2 S
_— — S g | |
| | n =1 N} @ |
© 4
. ] € - 0\0\ -
48.00 5 | asGoid
. E= - A \}\{g B
] - K& u
| B Ol -
50 | | 58 &@0 ot |
- | 5% NOEE B
. —| =3 4 *\\ | -
| _— IS 4O = -
. | 2 &C | -
= 53.00 2 B =
| o L | -
N - OO 54.00 End of borehole at 54m
55 - - -
60 | - - -
65 - - -
70 — —
] o -~ B
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Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH18 1of1
Date Drilled Driller Drill method: X;
20-24/04/2010 S. Petersen Geobore 'S’ 315711
Date Logged Site Engineer/Geologist Flush: Y:
24/04/2010 D. O'Shea Air/Polymer gel 257996.4
Comments: Borehole diameter: Z (mOD):
Descriptions of cores from Geobore 'S' drilling 0.2 m (8") 110.5
Installation Details
Depth Water strike details i i i Lithological description and driller's comments Elev.
(m) Casing/screen details Construction Filter pack g p (mOD)
(m) (m)
| Well 0.00 |Brown highly weathered, shaley mudstones 110
h
| oesasdm T | Black/grey/brown moderately weathered, B
B above | B interbedded sandstone and mudstone with large
| ground | | amounts of clay infill. (Possibly Balrickard Fm.) |
5 | | X = 105.5
. | E - Black/grey/dark-grey slightly weathered interbedded |
— — § - sandstone and mudstone (possibly Namurian -
n ] o o B Deposits.) B
| | 2 E ,
_— JE— [ | -
| | s g | B
o =
| l Static water ] £ 5] B \)& B
10 | level 9.51 mbgl : g § : \{\@\ :
B (28/5/10) - 0 B A(’)\ B
| o - o&i S B
: - TS :
| ] \‘?Q Q) =
N ] Q& B
S
| | NP |
| ] @é)o$ | |
n | SO % flush | fm. f |
15 ] ] D | 15.00 100% flush losses to fm. from 14,80 m 955
— — \‘fine sand |- Palaeo-analysis indicate Namurian Deposits -
— — — |- 16.00
| . O 5 | |
— 17.00 r;; _§ | |
| T E Y % w | Grey/dark-grey/black, slightly to locally highly B
| | 2 é 3 S E B weathered, interbedded limestone and shaley
] 19.00 gs | mudstones (possibly Loughshinny Fm.) -
< = —
| | e £ 5 | |
20 | EZ¢® = L 20.00 =
] I n © H | |
| 21.00 o Fine sand End of borehole 21.2m
25 — — =
30 — — =
35 — — =
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MONITORING WELL LOG

Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH19 1of1
Date Drilled Driller Drill method: X;
21-22/04/2010 Briody & Sons Ltd. |Rotary flush 315887.1
Date Logged Site Engineer/Geologist Flush: Y:
21-22/04/2010 Sarah Blake Air/mist 258059.1
Comments: Borehole diameter: Z (mOD):
Descriptions based on chippings from drilling 0.25m (10") 105.08
Installation Details
Depth Water strike details i i i Lithological description and driller's comments Elev.
(m) Casing/screen details Construction Filter pack g p (m OD)
(m) (m)
N Well ] | 0.00 [No recovery |
| head | | |
0.54m
N above O B B
| ground ] x B |
| Static water level | = B |
N level 2.98 mbgl : 5 : :
| |s/s/10) ] e | B
] ] 9 | |
5 — s I 100.08
] ] < - Orange-brown, highly weathered siltstone, mudstone |-
| ] o < - and sandstone (Balrickard Fm.) -
] ) g e | |
) o | |
N 100g/h ] 2 § | 60 mins surging and well development at 7m |
] ) 5 | |
] ) g | |
) ] g | \}& |
10 — 4 |- 13.00 ,{g\é\ -
= | J Fine sand |- | AO =
] _— — 14. f,\ 94.08
. _— ’_qUT O \o* Dark brown, highly weathered mudstone, sandstone |-
- — e 1O° (2,b and siltstone (Namurian Deposits.) I
. ] LI SIRN =
E &o\?
i N PN B
- — & &«@ = 91.08
] — - (\ \0_\_‘, | |
15 ] —] ng‘a *'\\ 3 - Dark brown, wet, highly weathered siltstone, -
] T QQ @ B mudstone and sandstone (Namurian Deposits.) |
| 16.00 <& s | B
] ——1 50mm slotted O s - -
. . —- £ - |
N 17.00 50mm plain 0{\ S | B
. L . .
N 18.00 with cap <)) 18.00 Egdmol?%g%%ggegrgdl;vrﬁll development at 18m |
20 — — -
25 — — -
30 — — -
35 — — -
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MONITORING WELL LOG

Project title Client Well No. Sheet
Integrated Waste Management Facility MEHL BH20 20f2
Date Drilled Driller Drill method: X;
22-27/4/2010 Briody & Sons Ltd. |Rotary flush 315862.6
Date Logged Site Engineer/Geologist Flush: Y:
22-27/4/2010 Marie Fleming Air/mist 258102.3
Comments: Borehole diameter: Z (mOD):
Descriptions of chippings from drilling 0.25m (10") 104.84
Installation Details
Depth Water strike details Casing/screen details Filter pack Lithological description and driller's comments Elev.
(m) Construction (m OD)
(m) (m)
36 | 36.00 | Q Grout | 36.00 68.84
— — s 37.00 67.84
. ] < Finesand | Black highly weathered siltstone, mudstone and
| ] = |~ 38.00 |sandstone. Wet. (Namurian Deposits)
. | £ N |
. | £ o |
] | o =9 |
s} 5 T
40 40.00 S o
. | - pis ‘é" |
€ (C)
. | ££z2 2 E |
= @
| B T ] € g -
42.00 S —
. . 50mm plain 2 | Volume of water causing drilling broblems.
] Large strike, 43.00 L with cap | 4300 |2Qmins airliftine, sureine and foam 61.84
| >10,000 g/h . | Black highly weathered siltstone, mudstone and
—] — = sandstone with some limestone layers. (Poss.
] — x [ Loughshinny contact)
45 — IS — \)&‘
| . : | &
= &
. o @ | )
—] — 'g = é@t{r@iﬂe still collapsing after 3 hrs cleaning and
o o € B ‘sgrging.
= g | ey
j — E Q\Q \)\\ Chippings distorted after 48m as collapsing material
] — “EJ QQ \&\ washing away direct returns.
. o g ;QO Q@
50 ] - éb(’ ot
i - SOlls
. o Q |
N - N\ 52.00 End of borehole 52m
55 — —
60 | — —
65 — —
70 — —
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Subject Downhole Geophysics Interpretation

Date 23 April 2013

Job No/Ref

&
Appengfx B

S
G€ephysical Logs
S&
WA

O

C:\USERS\LEE-A.CHAMBERS@ARUP.COM\APPDATA\LOCAL\MICROSOFT\WINDOW S\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\WH9IW6QZ\DOWNHOLE GEOPHYSICS

INTERPRETATION_APRIL 2013_ISSUE 1.D0CX

Arup | FO.13

D6877\5_Design\30

Page 6 of 6
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S R —
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>
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9.00
10.00
11.00
&
<& COND mS/m
0.00 e 100.00
&
&
CIAN
N
Depth: 1.00 m Date: 21 Nov 2012 Time: 15:24:22 File: "C:\Winlogger\Data\Mu(r\Q‘K/\&vironmentaI\BH4a\BH4a_INDS.LOG"
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DELT DegC COND uS/cm

-1.00 1.00 0.00 500.00
DELC uS/cm COND uS/cm
-20.00 20.00 0.00 500.00
NGAM CPS TEMP DegC
0.00 200.00 0.00 20.00
I -1.00
I 0.00
e — 1.00
%‘7 j !
2 L o0
=
3.00
4.00
5.00
6.00
| 2
7.00 &
\{\é
&
8.00 o&*‘@
&5
I \@G
9.00 PN
> '\
R
&
DELT DegC OO COND uS/cm
-1.00 1.00 0.00 V& 500.00
DELC uS/cm S COND uS/cm
-20.00 20.00 0.008 500.00
NGAM CPS & TEMP DegC
0.00 200.00 50.00 20.00

Depth: 9.00 m Date: 21 Nov 2012 Time: 15:13:09 File: "C:\Winlogger\Data\Murphy Environmental\BH4a\BH4a_TCDS.LOG"
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DELT DegC

-1.00 1.00
DELC uS/cm

-20.00 20.00
NGAM CPS

0.00 200.00

TEMP DegC

0.00 20.00
COND uS/cm

0.00 500.00
COND uS/cm

0.00 500.00

Depth: 26.00 m Date: 21 Nov 2012 Time: 14:09:51

File: "C:\Winlogger\Data\Murphy Environmenta\BH11a\BH11a_TCDS.LOG"
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COND mS/m
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Depth: 2.00 m Date: 21 Nov 2012 Time: 11:34:45 File: "C:\Winlogger\Data\Murphy Environmental\BH15a\BH15a_INDS.LOG"
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Depth: 24.00 m Date: 21 Nov 2012 Time: 11:04:46 File: "C:\Winlogger\Data\Murphy Environmenta\BH15a\BH15a_TCDS.LOG"
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Appendix C
Site Conceptual Model (CSM)
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