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FOREWORD

The borehole and trial pit records have been compiled from an examination of the trial pit and
borehole samples by a Geotechnical Engineer and from the Driller’s descriptions.

The report presents an opinion on the configuration of the strata within the site based on the
borehole and trial pit results. The assumptions, though reasonable, are given for guidance only and
no liability can be accepted for changes in conditions not revealed by the boreholes and trial pits.

The fieldwork was carried out in accordance with BS 5930:1999 Code of Practice for Site
Investigations.
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L0 Introduction.
Irish Drilling Ltd. (IDL) was instructed by Tobin Consulting Engineers, on behalf of
Galway Harbour Company to carty out a site investigation on the site of a proposed

civil works at Lough Atalia Road.

The proposed works includes for the lowering of the existing road under Lough Atalia
Bridge by a depth of 1.20m.

The fieldwork commenced on June 13" 2011 and was completed on June 23"2011.
This site investigation was carried out to assess the feasibility of lowering the road
under Lough Atalia Bridge, to assess the ground conditions and provide data to assist
in the design of road formation.

In order to carry out the fieldwork at a busy road location Traffic Management Plans
approved by the Local Authority would only allow fieldwork operations to be carried
out and completed daily before noon.

2.0  Site & Geology

The site is located at Lough Atalia Bridge, Lough Atalia Road, Galway.

A Site plan (prepared by Tobin and amended by IDL to show ‘as-built’ locations in
plan) is included with this report and shows the approximate fieldwork positions.

Geological Survey maps of the area indicate that the site is underlain by Glacial Till
overlying Igneous Rock Formations.

3.0  Fieldwork.

The fieldwork consisted of the following:

Two light cable percussion (Shell & Auger) boreholes were bored to ‘refusal’ or to
depths as instructed by the Client’s Engineer, using a Dando 2000 Cable Percussion

Drilling Rig.

In-Situ testing consisting of Standard Penetration Tests were carried out at regular
intervals (predominantly 1.00m intervals).

Disturbed bulk soil samples were taken at each change in strata and were returned to
the laboratory for logging and testing.

Four rotary core boreholes were completed using a BBS 37 Wireline Hydreq Drilling
Rig.

The rotary core boreholes were carried out to establish rockhead and to establish the
nature and integrity of the underlying rock.
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NQ size (50mm diameter) coring was carried out, with samples stored in wooden
boxes and returned to the laboratory where there were logged and photographed by a
Geotechnical Engineer and presented for testing,

Four trial pits were excavated using a JCB excavator. The pits were logged and
photographed by an Engineer with observations made on ground conditions, pit
stability and water ingress.

The pits were also carried out to expose the foundations to the existing bridge
abutments and the records of the foundations as exposed in the trial pits are included
in Appendix 4 of this report.

Small and bulk disturbed soil samples were recovered at each change in strata and
returned to the laboratory and presented for testing.

Prior to commencement of the boreholes and trial pits eight hand-dug inspection pits
were carried out by John Madden & Sons Limited. Four of the pits were carried out at
the trial pit locations with the remaining four completed at the rotary core borchole
locations.

The inspection pits were carried out to observe and record the locations and depths of
existing underground services. Observations were also made of ground conditions and
whether any groundwater ingress was encountered.

The fieldwork was caried out in accordance with B§5930, 1999 Code of Practice for
Site Investigations.

The soil and rock descriptions as noted on the borehole and trial pit logs are in general
visual descriptions as observed and logged by our Engineers and are described in
accordance with BS5930, 1999 Code of Practice for Site Investigations.

Where laboratory classification tests have been carried out on soil or rock samples
then these visual descriptions have been amended accordingly to take into account the
results of these classification tests.

4.0  Laboratory Testing

Representative samples recovered from the fieldwork were tested in the laboratory.

The test schedules were prepared by the Client’s Engineer and included the following
tests:

* Natural Moisture Content,
* Adtterberg Limits.

* Particle Size Distribution.
* Sedimentation.

* Chemical Tests (pH, Sulphate, Organic Content).

The test schedule also included the following tests on rock cores:
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* Point Load.
* Uniaxial Compressive Strength.

The records of all fieldwork and laboratory test results are included in the Appendices
of this Report.

5.0 Drawings

The report and logs should be read in conjunction with the following drawing:
Dravwing No. Description

1254-1011 Site Location Map (“as-built’).

6.0 Ground Conditions.

Generally the soils are typical of Glacial Till with cohesive and non-cohesive
materials encountered and with cobbles and large boulders being frequently
encountered.

Made ground was encountered at many of the locations. The made ground generally
comprised of hardcore and/or Clause 804 type material over silty gravelly sand and/or
sandy gravelly clay with cobbles and boulders and concrete rubble.

Rock is generally very strong to extremely strong fresh granite.

For accurate details of Made Ground, sub-soil and rock conditions the logs should be
consulted (see Appendices of the Report).

0.1 Groundwater.

There was no standing water in the trial pits, however water ingress was encountered
in Trial Pit 2 at a depth of 0.80m (b.g.l.) which may have been seeping from the
elevated ground to the west. Reference should be made to the logs in the Appendices
of the Report for water observations.

Groundwater was not encountered during the boring of the cable percussive boreholes
but it is considered possible that groundwater was sealed off from entering the
boreholes by the steel casing used during the completion of these boreholes.

Groundwater inflows may occur during the excavation of trenches for the proposed
pipelines and the rate of inflow will vary with the permeabilities of the soils and rock.
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The following table summarises typical permeability values:

Coefficient of Permeability (m/sec)

SOILS

Gravel 1-10"
Clean sands and sand-gravel mixtures 107 - 107
Very fine sands, silts and silt/clay laminates 07 —107
Unfissured clays and silt/clay (>20% clay) 107 - 107"
Dessicated and fissured clays 107 - 107
ROCK

Heavily fractured rock 1-107
Open-fointed rock 107 - 107
Jointed rock 10° - 10°°

It should be noted that where cavities are encountered that local permeabilities are
likely to be higher than those quoted above,

7.0 Proposed Road Realignment
The light cable percussion boreholes ‘refused’ at depths ranging from 1.90m to 4.60m.

Bedrock was encountered in the rotary core boreholes at depths ranging from 6.60m to
8.60m below ground level and therefore rock will not be requited to be excavated as
part of the relocation of services or for the road realignment works.

For road formations, any loose or soft pockets of overburden should be removed and
replaced with adequately compacted hardcore fill or ‘lean-mix’ concrete.

Excavations close to the existing bridge abutments will have to be carefully
excavated, using appropriate machinery and temporary works, to avoid damaging the
integrity of the existing structure.

In the interest of safety, personnel should not be allowed enter unsupported
excavations deeper than 1.0m.

Excavations are likely to be unstable and some form of side supports are likely to be
required to maintain stable temporary excavations.

The walls of excavations of depth in excess of 1.0m (with the exception of
excavations in compact rock) may be secured be means of:

Producing the excavation with inclined (escarpment) walls

Installation of shoring, sheeting or bracing to the vertical walls to prevent
movenient that could cause damage to adjacent services, pavements and
structures
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Furthermore, the following requirements are recommended:

e Where possible at the crest of excavations, rainwater should be directed away
from the excavation

¢ The escarpments should be checked after every rainfall and after a long break
in work, as well as every time before starting work

o Safe distances must be maintained between the excavations and existing
buildings

o The state of the lining or the escarpments must be inspected each time before
works start in the excavation.

The use of sumps and pumping may be required to deal with groundwater inflows.
This may be particularly likely during high tides, bearing in mind the very close
proximity of the sea and during periods of high rainfall.

Excavations in the overburden and/or made ground are also likely to be difficult as the

presence of boulders and cobbles was noted during the investigation.

The following parameters are recommended for retaining structures (lateral earth
pressures)

Strata Unit Wt. Cohesion  Angle of
saturated/dry (undrainedy  internal friction
kN/m? kPa ¢ degrees

Fill 22/20 0 20

Loose Sand and Gravel 20/16 0 28

Dense Sand and Gravel 21/17 0 35

Soft slightly organic clay 16/10 20 0

Firm sandy clay 17/12 40 0

Firm to stiff glacial till 20/17 75 0

Stiff glacial till 20/17 100 0

Very stiff glacial till 20/17 200 0

Rock 23 1,000 30 (drained)

The results of Sulphate and pH tests indicate that in general no special precautions are
required with regard to protection of foundation concrete from chemical attack. Class
1 conditions apply.

It would be prudent, based on the structural engineer’s recommendation, to carry out a
vibration, noise and structural movement monitoring process before, during and after
the construction works, in order to monitor and control excessive movements and
vibrations with regard to the existing bridge structare. The advice of specialists should
be obtained with regard to all types of monitoring.
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Prior to construction works further site investigation operations could be considered,
for example it would be prudent to catry out some Plate Bearing tests to confirm that
road formation has been compacted adequately and to provide CBR values of
formation before placing a sub-base.

Ronan Killeen
Chartered Engineer

REFERENCES:

(1) B.S8.5930:(1999), Code of Practice for Site Investigation.

(2) B.S.1377:(1990), Methods of Test for Soils for Civil Engineering Purposes.

(3)  B.S.8004:(1986), Foundations.

(4) Terzaghi, K. and Peck, R.B (1967) Soil Mechanics in Engineering Practice, o
ed., John Wiley, New York

(5)  Tomlinson M.J, (1980) Foundation Design and Construction, 4™ ed., Pitman,
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a4 / /
) 7
/ 4 \\ /
ARIAL HoLE LocaTIg / /
s rd
/ /N. / / \ f i}
/ _ L
/ !
TRIAL HOLE LOGATION \ worcn:
' \ 1 FIGURED DIMENSIONS ONLY TO BE TAKEN
2 L DRAVANGS TOBE GHECKTO BY THE
s ﬁn!ﬂlﬂ:&ﬂﬂ-l‘nﬂpg TIVE, AS.

/
Tl
g
YA .
\\. \\ CONTRACTOR OF ANY DISCREPANCI!
\\\ “ THGROUGH GHECK FOR THE ACTUAL

/ \\

S

N , 2 //J =
//.;//// ‘./ \ te "
/..// / Chem
, /%% /A/\ ¥ <p GALWAY HARBOUR nozn,»z«u

Project:

) / .‘ 7/{//%”:/ LOUGH ATALIA ROAD
T
NS // —
S ¥ > e

P 2
3@.\105 _.o.Qﬁ%A
yd /!

/ TRIAL x@@m&nﬂ_oz

/
4

.\\\ -
\x, \
.\. pe

SITE INVESTIGATION
SITE LOCATION MAP

-

@ A3 1/ 5000

f ; P i / / -
“ \\\ \\ e n!./\\ \AW \ \\ / .Wﬂmwmm.wmuum%hrﬂ;u.i
\\ \.u\ . £ ‘..\ Ordnance Survey Ireland Licenca number EN 0016011. e 1254-1011 >\




APPENDIX 1

BOREHOLE RECORDS
(SHELL & AUGER)
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frish Drilling Limited

Oid Galway Road
Loughrea, Co. Galway
Telephone: 091 841274

BOREHOLE LOG
Project Lough Atalia Bridge Location BOREHOLE No
Lough Atalia, Galway BH 1
Job No Date Ground Level (in) Co-Ordinates ()
13-06-11
13-06-11 4.09 E 130,388.7 N225,146.6
Engineer g%zlg%'g\\um R }‘;’z(er slr:]l:%s:: Rosé (o (@ 20min): Sealed al: | Gyeat | of |
Tobin i::]l : Rev,
SAMPLES & TESTS .. STRATA |3
o =
5 Depth wiEE
Type Test 2 Reduced g . 2 g3
Depth No Result Z [ Lovel egen nzls:;:k DESCRIPTION § Z3
- - MADE GROUND: Clause 804 type material.
. - (1.70)
. 239 F L0 =
C d 6“1; Loose light brown slightly sandy COBBLES with brown slightly
2 00 P (7 ae s gravelly slightly sandy CLAY. Cobbles are rounded to
E : G2 L2 7@__—: subrounded and angular. ]
[ 2.00 B . )
b Gt ;
70 — B
b O
X N=10 Cey.F . : . )
3.00 cPT ) 21 )5 ;Q—Q: (2.90) | 3.00m: becoming medium dense
3.00 B . 6_‘ N
5 CF
- O
F .00 CPT o 4N5.=;95 5 Dok 4
- 1 1 G454 v
[ 4.00 N A ;
C ° 0510 OF 4,60 ;
[ 4.60 CPT 5(0220r o ;g;n TP terminated at 4.60m bgl - refusal.
1
Boring Progress and Water Observations Chiselling Water Added GENERAL
Date Time | Depth Demﬁ“s'“&l,‘. mm \\;’)aég{h(‘b]%l From To Hours | From To REMARKS
4.6 4.6 1 Bi backfilled.
i'
|
All di::::ﬂiisons in{ Client Galway Harbour Method/  Dando 2000 Bit Dritler Logged By
Seale 1:62.5 Company Plant Used Design DK
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Irish Drilling Limited

Old Galway Road
Loughrea, Co. Galway
Telephone: 091 841274

IDL AGSS UK BH LOUGH ATALIA BRIDGE S&A.GPJ (DL TP TEMPLATE GDT 15/7/11

BOREHOLE LOG
Project | sugh Atalia Bridge Location BOREHOLE No
Lough Atalia, Gabhvay BH 2
Job No Pale 14-06-11 Ground Level {m}) Co-Ordinates ()
14-06-11
Engineer g%g}}(l::g\\“'l“tll :i’la:ler sir(ijl;e;:: Rose to (@ 20 min.): Scaled at: Sheet 1 of |
Tobin §2:,’ Rev,
SAMPLES & TESTS g STRATA o %
8 =
. 5 Depth o g g
Type Test 2 Reducec :L( i) . e 2|2
Depth Yo Result Z [ evel chen ngl;;‘k DESCRIPTION g 2 é
F - MADE GROUND: Clause 804 type material,
: " (1.50)
T - 1.50
r1.50 B T Soft mottled brown slightly gravelly sandy CLAY. 5
i X X 1.90 ] A
- 1.90 CPT 50 for 0 mm - TP terminated at 1.90m bgl - refusal.
- {25, -, 56) C
Boring Progress and Water Observations Chiselling Water Added GENERAL
- Date Fime | Depth Depﬂ?‘“i" . mm W;‘ég{&’ﬁf From To Hours | From To REMARKS
1.9 1.9 | BH back{itled.
All dilfl?g;;ziso"s in| Client Galway Harbour | Method/ Dando 2000 Bit Driller Logged By
Scale 1:62.5 Company Plant Used Design DK




APPENDIX 2

BOREHOLE RECORDS
(ROTARY CORE)
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frish Drilling Lirnited
Old Galway Road
Loughrea, Co. Galway

on,
LY T

e Telephone: 091 841274 DRILLHOLE LOG
Project Lough Atalia Bridge Location DRILLHOLE No
Lough Atalia, Galway R C 1
Job No Date 20-06-11 Ground Level (m) Co-Ordinates ()
20-06-11
Engineer Sheet of |
Tobin Rev.
RUN DETAILS STRATA |
TCR | (SPT) ' Depth DESCRIPTION g |EE
20t (SCRY | Fracture | R ¢ endiThick- ———— , : cRER:
) RQD | Spacing ness) Discontinuities Detail Main & |.E &
0.00 e T 0.00 m to 8.30m: overburden, Angular and subangular medium to Ne
4*406~ coarse limestone GRAVEL with
=iy limestone cobbles and some brown {
ey slightly sandy gravelly SILT/CLAY. i
D ¥ Gravel is subangular and subrounded c
11 o T fine and medium of assorted limestone| o
X 5 Or o
ﬁ_(;} -,'E'u-
{5 _6 .ﬁ?‘r"
ot 28
60 ‘5*35 —:‘-‘-"
) pill e )
lgeit's'y e
3.30 o Lo
21 5 S
] L2 S
© iy % 8 ALy
400 (ot e
A < (8.30) F32
25 ~ B Pl
O ot e
- o 8 -
a—‘a@Z s
5.00 - .—"(__'}_ '-.A,;
Ay .-?:,-
S P s
- O e
] [ S
5.90 __Q—_—m 5.' B
R
: B!
7,00 piao'
s P
) O
’ & ot
8.001 ,, e it
830 © T -gOr 830 R
100 + b 8.30 m to 9.20m: Closely spaced, Extremely strong apparently massive :g’_;
(99) F o+t dipping &, undulating, smooth. pinkish reddish brown groundmass ”‘.ﬁﬁ"’
8.901 98 3 + 40 0.90) with green black and greyish white a;a:’
TR . F equigranular phenocrysts GRANITE. A
9.20] (99) + b 920 Tresh. b
BH terminated at 9.20m on RE's
: instruction,
Drilling Progress and Water Observgtions Rotary Flush GENERAL
Date Time | Depth Dcnlgasngia Colgfnla)m Slrik‘évmgrtanding From (m) To(m)] Type | Return (% REMARKS
Borehole reinstated,
All dillllllgii}‘s’isons in [ Client Galway Harbour Method/ Hydreq Bit _NQ Driller Logged By
Scale 1:62.5 Company Plant Used Design DK E
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a 51

<t k"’(,
3 1.
& A~
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trish Drilling Limited

Old Galway Road
Loughrea, Co. Galway
Telephone: 091 841274

DRILLHOLE LOG

Project 1 ugh Atalia Bridge Location DRILLHOLE No
Lough Atalia, Galway R C 2
Job No Date 31-06-11 Ground Level (m) Co-Ordinates ()
21-06-11
Engineer Sheet 1 of 1
Tobin Rev.
RUN DETAILS STRATA . %
TCR [ (SPT) : Depth DESCRIPTION g Eg
soephiscry | Fracture | STy oo end(Thicks - : . AR
RQD | Spacing ness) Discontinuities Detail Main G |E A
0.00 (.03 0.00 m to 8.60m: overburden. TARMAC. S
- POSSIBLE MADE GROUND: O
r Subangular medium gravel. )
13 E_
) r
F(2.75)
2.20 -
25
)
2.80 - 2.80
- Grey slightly sandy gravelly
40 - SILT/CLAY. Gravel is subangular and
) L subrounded fine and medium of
- 7t assorted limestone clasts. 75 &g
3.80 ol Ay
43 ok e
g 5 i
4.50] - NA R f ??;ﬁ
I8 —¢ AL
=2
50 *Q','
(-} &7'4@:
i oot
5.90 LS (5.80)
. oS
Ty |
35 o Or
) & =T
6.90 Gt
60 -
(') — L
7.40] - e
30 %— .
-y ~a T
7.90 - Ry
57 e
) [y %
. 860 =L 860
+ 4 8.60 m to 9.60m: Closely spaced, Extremely strong apparcntly massive
100 L a dipping 6 to &, undulating, smooth, | greyish reddish brown groundmass
(85) 15 +  +}(£00) | with alittle brown silt. with green black and greyish white
0 Lo+ 8.61 mto 9.40m: Joint: vertical dip, | equigranular phenocrysts GRANITE,
9.60 ¥ 960 iregular, locally undulating, rough, | Fresh,
- \with a little grey clay, open. /1 BH terminated at 9.60m on RE's
instruction.
Drilling Progress and Water Observations Rotary Flush GENERAL
Date Time | Depth Dem](;asmg[)ia CO;%P‘“ Striklvmcsrtaudine From (m)} To (m) Type | Return (% REMARKS
Borehole reinstated.
All dimensions in | Client Galway Harbour Method/  Hydreq Bit NQ Drilter Logged By
Seapelres, s Company Plant Used Design DK EAT




Irish Drilfing Lirnited
o TRy Old Galway Road

< 4,
& % Loughrea, Co. Galway
'''''' Telephone: 091 841274 DRILLHOLE LOG
Project | hugh Atalia Bridge Location DRILLHOLE No
Lough Atalia, Galway R c 3
Job No Date 2906-11 Ground Level (m) Co-Ordinates ()
22-06-11
Engineer Sheet 1 of 2
Tobin Rev,
RUN DETAILS STRATA . -
Depth (rgg]%) F(SPT)_ Red'cd T{)_e]})(th DESCRIPTION —:; S 5
Date racture 3y oo [Legend (Thick- = - . . 5 |2 g
RQD | Spacing ness) Discontinuities Detail Main O | Ea
0.00 ot 0.00 m to 6.60m: overburden, Assorted [imestone gravel and cobbles ':9;,‘
LOE with some grey slightly sandy gravelly EOS
I p L
5“3—_@- SILT/CLAY, Gravel is subangular ard YL
'_(g_'_ ) subrounded fine and medium of . -?gg
SO assorted limestone clasts, X '5?‘..;_
& 5 of O
- G T
- O SNt
O agt e
o aan
2.60 = < o
[vE| of
O :
& S o
X L Of
1.60 ) NA _CBZ:‘G'E (6.60)
: &
50 e
) oo
4.40 st
5+
30 Tk
0 St
540 ?‘5{%‘3
foxligy
.g:@:
25 R
) [
5ok
6.60 Tl b 6.60
WA 6.60 m to 9.70m: Closely spaced, Very strong to extremely strong thinly
160 4 AT dipping 2 to I4, undulating, banded grey and green fine grained
(88) MAAAT smooth, with minor orange brown MARBLE type material with much
39 Ny iron stain. finely disseminated pyrite.
7.50 A Fresh.
75 5 AN
AL
(59) CAAA
8.30 m;( 10) | 8.10 m to 8.30m: No recovery.
L NR? AAAAT Probable area of core loss as washout
109 IAAAA S of fines during drilling.
CON A
9.10 VAAAAS
160 WA
ol s o
9.70; 7! - 9.70
C BH tenminated at 9.70m on RE's
Drilling Progress and Water Observations Rotary Flush GENERAL
Date Time | Depth DentﬁﬂSi]]gDia Co,‘;‘;'n? i Strik}:vmesrtandin From (m) To (m) Type | Return (% REMARKS
Baorchole reinstated.
Alt dimensions in | Client Galway Harbour | Method/ Hydreq Bit NQ | Driller Lopged By
Scale 1:62.5 Company Plant Used Design DK EAT

. |DL AGS3 UK DH LOUGH ATALIA BRIDGE CORE.GPJ DL TP TEMPLATE.GDT 18/7/11
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o3 DR, Qld Galway Road
& . % Loughrea, Co. Galway

. 1DL-AGS3 UK DH LOUGH ATALIA BRIDGE CORE.GPJ IDL TP TEMPLATE.GDT 187111

Project Lough Atalia Bridge Location DRILLHOLE No
Lough Atalia, Galway
Job No Date Ground Level {m) Co-Ordinates () RC 3
g 22-06-11
22-06-11
Engineer Sheet 2 of 2
Tobin Rev.
RUN DETAILS STRATA N E
TCR [ (SPT) . Depth DESCRIPTION &Eg
Pt e | Fracture | FeTCdl coend(Thick- : HAEE
) RQD | Spacing ness) Discontinuities Detail Main O {E o
r instruction.
Drilling Progress and Water Observations Rotary Flush GENERAL
Date Thne | Depth Dcpt%asngia COIE%IP " StriE-c\evatglt'zmding From (m‘ To (m)l Type [ Return {% REMARKS
Borehole reinstated.
All di:[::gﬁ?;isons in | Ctient Galway Harbour Method/  Hydreq Bit NQ Driller Logged By

Scale 1:62,5 Company Plant Used Design DK EAT




Irish Drilling Limited

o %%, Old Galway Road
& b % Loughrea, Co, Galway
"""""" Telephone: 091 841274 DRILLHOLE LOG
Project Lough Atalia Bridge Location DRILLHOLE No
Lough Atalia, Galway C 4
Job No Date 23-06-11 Ground Level (m) Co-Ordinates () R
23-06-11
Engineer Sheet of 2
Tobin Rev.
RUN DETAILS STRATA o E
TCR [ (SPT) . Depth DESCRIPTION e
ﬁ:t)—:m (SCR)| Fracture Rfed,gf Legend(Thick- - 'g 5 3
i RQD | Spacing ¥ ness) Discontinuitics Detail Main S |E&
0.00 — T 0.00 m to 8.50m: overburden. Grey slightly sandy gravelly e
L Ot SILT/CLAY with limestone cobbles, Lk
—oF Gravel is subangular and subrounded ¥
M fine and medium of assorled limestone
. _1@__ clasts,
) S of
e
S Qr
O
240 100 Ny
~.2:00 ) &1
25 plyye;
o
3.40 g—ez
5 o
: o
4,40 NA g—-ﬁﬁg (8.50)
@ —t
20 — O
) © st
5.40 S
[e2sa
= Gf
39 e 3
-} —'{
- S 1
fo i !
6.80 B ;
25 O~ s
0 b—?i :
i e 7
7.80 & 7
8 & o L
() O ke
— T b 850 s
WA 8.50 m to 9.50m: Closely spaced, Very strong to extremely strong, "@;‘
100 AAAAT dipping &, undulating, smooth, with | apparently massive light pinkish grey s
3 " pping &, g ) pr y mas ght pinkish grey el
(gg} DR (1.00) | alittle grey clay. groundmass with black and pink white 3 g’.g
bl phenoerysts fine and medium grained S
9.50 2 ot 9.50 GRANITE, Che
C ‘resh.
N 8.85m to 9.25m: grey thinly foliated /
c fine grained xenolith,
Drilling Progress and Water Observations Rotary Flush GENERAL
Date Time | Depth Demi(fasmgl)i a Co;%]])m Sirik}:vmgrlan ding|[From (m) To (m) Type | Retum (% REMARKS
Borehole reinstated.
All di:al;eet'gisons in Chient Galway Harbour Method/  Hydreq Bit NQ Driller Logged By
Scale 1:62.5 Compally Plant Used Design DK EAT
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.GDT 187/11

IDL AGS3 UK DH LOUGH ATALIA BRIDGE CORE.GPJ (DL TP TEMPLAT

Irish Drilling Limited
o 80, Old Galway Road
& b % Loughrea, Co. Galway

"""" N : 274
Telephone: 091 841 DRILLHOLE LOG
Project Lough Atalia Bridge Location DRILLHOLE No
Lough Atalia, Galway RC
Job No Date 23-06-11 Ground Level (m) Co-Ordinates () ' 4
23-06-11
_Engineer Sheet 2 of 2
Tobin Rev.
RUN DETAILS STRATA BE
| Depttlig o | plaeure | Reded | ferbebt® DESCRIPTION 258
Date  |RQD Spacing | Level |” ness) | Discontinuities Detail Main S IES
N BH terminated at 9.50m on RE's
B instruction.
Drilling Progress and Water Observations Rotary Flush GENERAL
Date Time | Depth Dcnt(liasngia Ccs:;%]?m Slrik\evatggandiﬁg From (m} To {m) Type | Return (% REMARKS
Borehole reinstated.
All ‘“::;5{:@";’“5 in | Client Galway Harbour Method/  Hydreq Bit  NQ Driller Logged By
Scale 1:62.5 Company Plant Used Design DK EAT




APPENDIX 3

TRIAL PIT RECORDS



trish Drilling Limited
o 80%,  Old Galway Road
& % Loughrea, Co. Galway
Telephone: 091 841274 TRIAL PIT LOG -
Location TRIAL PIT No

Project Lough Atalia Bridge

Lough Atalia, Galway

TP 1

DL AGS3 UK TP LOUGH ATALIA BRIDGE TPS.GPJ AGS 3_1.GDT 15/7/11

Job No Date 09-06-11 Ground Level (m) Co-Ordinates ()
09-06-11 4.26 E 130,377.8 N225,151.9
Eugineer g'tl'lﬂ(}llilESD““TLR }:rzter str[ill:'e)s': Raose to (@ 20 min,): Sealed at: Sheet
Tobin I Rev. | of 1
0— A C D —0 T':I&%&,e%l:*
: S sk
g L P MR
] = e
' — 1 _é_;_g’;)'—,
] - [ 0
. g EETk
N - ﬁ_”ﬁ?ﬁz
2 2 O
: S e
3] -3
4 — 4
5— L3 e e—
STRATA SAMPLES & TESTS
Depth | No DESCRIPTION ’%ESS‘I‘S“ Wated Depth (m)| No | Remarks/Fests
0.00-0.12 CONCRETE: Footpath.
0.12-0.30 MADE GROUND: Clause 804 type material,
0.30-2.30 Firm light brown slightly sandy slightly gravelly CLAY with many cobbles.
Cobbles are subangutar and subrounded. 0.60 B
0.80 J
2.30 TP terminated at 2.30m bgl.
Shoring/Support: N/A GENERAL
Stability: Pit stable, REMARKS
Pit dry during excavation,
40—
A
T
D B 2.50
i
C
All dimetlisim!s in | CHent Gahvay Harbour Method/ JCB Bit . Driller Logged By
s czillt-,e 1“36325 Company Plant Used Design D¥F




iDL AGS3 UK TP LOUGH ATALIA BRIDGE TPS.GPS AGS 3_1.60T 15711

Irish Drilling Limited
Old Galway Road
Loughrea, Co. Galway

""""" Telephone: 091 841274 TRIAL PIT LOG
.PI'OjCCt Lough Atalia Bl‘idge Location TR{AL PIT NO
Lough Atfalia, Galway TP 2
Job No Date 09-06-11 Ground Level (m) Co-Ordinates ()
09-06-11
Engineer g}_ﬁgl&;{g“’;\’l‘ﬂ! }t'ater s(rl'if(?i;:n Rose {o (@ 20 min.): Sealed at: Sheet
Tobin e Rev. 1 of I
0 A B C D 0 Legend
1 —1
- B @@_ .
E - o e
I L Oy
2 5 } 2 ;,:.j@?o_:
3 —3
4 4
e N — — ]
STRATA SAMPLES & TESTS
Depth | No DESCRIPTION ‘Erleiit‘s“ Wated Depth (m); No| Remarks/Tests
0.00-0.55 MADE GROUND: Tarmac over Clause 804 type material,
0.55-1.20 MADE GROUND: Medium loose brown and grey and black silty sand with
0.80 abundant angular cobbles and concrete debris and boulders with pockets of soft 0.80 B
’ brown slightly gravelly sandy CLAY. i 0.80 ]
£20-2.45 | (\0.80m: compacted cobbles and houlders, =
N | Firm to stiff grey slightly sandy slightly geavelly CLAY with some cobbles anld
boulders, Cobbles and boulders are subangular and subrounded. £.50 B
2,45 TP terminated at 2.45m bgl.
Shoring/Support: N/A GENERAL
Stability: Pit unstable. Sidewall coltapse, REMARKS
Slight ingress of water at
- 1.20m bgl. ITydrocarbon
b= 270 - odour from water.
A
¥
D B 1.70
1
C
All dimensions in | Client Galway Harbour [ Methed/ JCB Bit Driller Logged By
Seale 1:62.5 Company Plant Used Pesign DF




iDL AGS3 UK TP LOUGH ATALIA BRIDGE TPS.GPJ AGS 3_1.GDT 1511

Irish Drilfing Limited
Old Galway Road
Loughrea, Co. Galway

""" Telephone: 091 841274 TRIAL PIT LOG
Project Lough Atalia Bridge Location TRIAL PIT No
Lough Atalia, Galway TP 3
Job No Date 10-06-11 Ground Level (m) Co-Ordinates {)
10-06-11 4.05 E 130,389.2 N 225,146.9
E_ngineer gﬁgﬁ%gwﬂm }‘;’alerslr:!l:‘c‘slz Hose to {@ 20 min.): Sealed af: Sheet
Tobin ;::,] Rev. | of |
-0 A C D — 0 —V'r{"??\g;.f‘z‘[.'}g\—
1 — 1
23 -2
3 -3
4] — 4
5 - §
STRATA SAMPLES & TESTS
Depth | No DESCRIPTION I,'l‘. GSS?S“ Wateg Depth (m)] No| Remarks/Tests
0.00-0.10 CONCRETE: Footpath. P '
0.10-0.70 MADE GROUND: Clause 804 type material with grey silty sand.
0.70-1.75 MADE GROUND: light brown silty sand & gravel with cobbles and concretd 0.70 B
debris,
S LIS TP terminated at 1.75m bgl - obstruction as top of toundation,
Shoring/Support: N/A GENERAL
Stability: Pit stable. REMARKS
Pit dry during exeavation,
; 3.25 »
A
b B 2.30
. 1
C
All di:::glﬂrgions it | Client Galway Harbour Method/ JCB Bit Drilter Logged By
Seale 1'62.5 Company Plant Used Design DF




IDL AGSS UK TP LOUGH ATALIA BRIDGE TPS.GPJ AGS 3_1.GDT 15/7/11

for
& ’(\’_/1
£ 2

.......

trish Drilting Limited

Old Galway Road
Loughrea, Ca. Galway
Telephone: 091 841274

TRIAL PIT LOG

Project Lough Atalia Bridge

Location

Lough Atalia, Gabway

TRIAL PIT No
TP 4

Job No Date 10-06-11 Ground Level (m) Co-Ordinates {)
10-06-11
Engineer g‘lBROl}J(l\E{.IS)“,ATER }\s'::;ier slrél;e}s': Rose to (@ 20 min.): Sealed at: Sheat
. nd:
Tobin b Rev. | of |
0 A C D 0 Legend
. - B, 700
1 — I X OQ " ox
e - Qx o * 9 x
= = Lo)x XC oy X
: : x 06 ® [224
)] C B D x
3 3
4 4
|5 5 I
STRATA SAMPLES & TESTS
Depth | No DESCRIPTION I%essié“ Depth (m)] No|{ Remarks/Tests
0.00-0.10 MADE GROUND: Tarmac over Clause 804 type material. /
0.10-0.70 MADE GROUND: Loose grey brown and black skightly silty sand & gravel.
0.70-2.05 MADE GROUND: Soft light and dark brown slightly gravelly sandy CLAY 0.80 B
with some cobbles and concrete debris. ’
2.05 TP terminated at 2.05m bgl.
Shoring/Support: N/A GENERAL
Stability: Pit stable. REMARKS
Pit dry during excavation,
e 3.20 ~
A
T
D B 2.50
C
All dila;;gll;zl;;ons in | Client Galway Harbour Method/ JCB Bit Dyiller Logged By
Scale 1'62.5 Company Plant Uscd Design DF




APPENDIX 4

INSPECTION PIT RECORDS



TP-1 (Lough Atalia) 9/06/11 Scale: not to scale

Section

Plan
Ground Level

Cut Limestone \

(E 130377.790 , N 225151.855 )
4.255m

.w,bwnw/
 0.60m

Cut Limestone
EBlocks

s,
v v
T o | Step out Bouider

Foundation

1.13m

Step out Boulder : :
Foundation . . - s

Fimm [ight brown
sandy gravelly SILT
with cobbles




TP-2 (Lough Atalia) 9/06/11 Scazle: not to scale

Step Ot Plan Section
Foundations
Cut Limestone
; Wuonmaillll..lv.
S Ground Level
Road \
_ b
Bridge Abutment 1.70m i
i 5
T oHn |
\ Step out Boulder
A Foundation
i 0.25m

o |

Footpath Kerb




TP-3 (Lough Ataliz) 10/06/11 Scale: not to scale

Yard

Plan

0.35m

|

Bridge Abutment

0.70m

Stepout
Stepout

7

Section
Cut Limestone
.mwmoqwbwwmﬁua/?
Ground Level
\ Footpath
—

(E 130389.210 , N 225146.913 )
4.052m

1.55m
1.75m

¥

Step oﬁi
Foundation “ 0.70

¥




TP3 (Lough Atalia) 10/06/11 Scale: not to scale

GPS BHI . -
(E 130338.677 , N 225146.581 ) Eircom Box
_J 4.088 m over
Fence i .
/ 4" green £bre opiic.
- 0.28m deep
Yard m 6" storm drain
T \DAQE.Q.% deep
Lo \‘1
Bridee Abutment
Street Drain
Concrete Footpath 0.70m deep
/ fisson

Kerb




TP-4 (Lough Atalia) 10/06/11 Scale: not to scale

Plan Section
Step out foundation (Large Boulders) Cut %qugm
4" green fibre optic. T —
0.30m deep
Cut Limestone e \ ——— Ground Level
Block Abutment ~e—=> 7 \\ \
0.70m | * i i
L _ -
Town g y
Road == =
m Grass to Lake # !
) | —
i
et <>




IP-RC1 (Lough Atalia) 10/06/11 Scale: not to scale

Nmanom

Bridge Footpath

Abutment 0.50m

\ 4" plack Rmm cabie

Note: Pit excavated oa road




IP-RC2 (Lough Atzalia) 10/06/11 Scale: not to scale

Footpath

Bridge
Abutment

/

kerb

Note: No Services Exposed




IP-RC3 (Lough Atalia) 10/06/11 Scale: not to scale

Footpath
anmmcm ootp
0.65m
| 0.65m
Road
¥

\\ 4" green W@mw optic.




IP-RC4 (Lough Ataliz) 10/06/11 Scale: not to scale

Footpath
@Mmmom o

Road

\\ No Services Exposed

kerb




APPENDIX 5

LABORATORY TEST RESULTS



arBugluausUi@aeT | L0Z/L0L L Jo | afieg ajnpayog Bunsal K0S

c o199l 010 Q 0] 0 0 Q Q0 10 0 G L 4] Z A A LIATINDD TYLOL
€ 101{9|8101]0 0 0 0 0 0 0 0 0 S L 0 VA L a3Nd3axHos v.LOL
L L ! L ! 20 g ¥ dl
b ! ! L0 g €dl
! 113 L L L L §'L g
80 r
! 11 L L L L 80 g ZdL
g0 T
L) } ! L i 90 g L dE
L[ 1 1 l 1 Sl g Z HY
¥ g
£ g
L1 ! L L 1 Z g L Hd
Bupeoysneway| Q Q[ C [ 2| & [ x8 (auea[{nwD) | (0) [ ®e0} [uaouma] Auo [iod [wiod| ADN [0IpAH [aSd | Aisueg | sl | (%) | yideg | 3dAL | "ON di/HE
me g ©oliesug ! gel | (eixel] | [elxeuf | josuc) dwos | dwon 1 L | mod-g ANg  |Beqieny| JIN [ekwes|adwes
=5 | B WIod g uod § | ADIR | 18D
ledwsyn yibuans [luswaiyes SRIOMULET uonesIssels
LOO ptot :Ag peinpayag urgo, Josuibug
L LOT/LOMO #jeq OHD D

6OLDLL 3P0 IO m_—mﬂdﬂ H_m_._OI_ LOVHEINOD



L102/L0/¥7) PRlULd ‘MaN

/L S|X'suoneslisse|d’ Ly

\abpugeleryybnoT 60191 L\eudwig\sjuawnooq AN\Eqel LAISIPI
Ayonseld moT - Aeo 65 gcl Z6L 9'Ze 622 80 g rdl
Ayonseld moT - Aeg ar g1l 802 9'ze 291 20 g £dl
Ayonseld moT - AejQ 89 76 LLL §'02 €0k g1 g Zdl
Ayonseld maT - AeQ 28 L'6 L €02 LLL 80 g Zdl
Ayonse|d moT - AejD 8s 2'9 Ll L8l z6 90 g LdL
Ayonseld moT - AejD 08 68 gLl 0z 6 6151 | g Z Ha
Aponseld moT - AejQ 25 g8 v'6 8L z8 szZ0Z | 9 L HE

% % % % suwyBiy % gw/Bp w
*9A31S U0JOIW GZf Buissed uoIW Gz Xapu| nwn Jun Aisuaq | a0 Aysuag ndieu .
uonaey jo uonduasag Buissed 9, Ajonse[d anseld pinbi azIued | aJnisiop 3ng yideq |adAL /3lo0yalog
g UoNo3S 06661066559 6 9sne|D ¥ asne|D £°G asne|n €y asne))  Z'g9SNE|D Z'¢ ISNe|D z'L sned
0661 - Hed :L.c1s9d
S]S9] uoIjedlISSE|) [0S Jo Alewwing
|IbulugysU|@geT

aoda
60LOLL

1paxP3YD

o),

:ap0) 1102/20/90

Ag paisal
:81eq

uigol Jasulbu]

abpug eijejy ybno

1)
;Joeu0D

189/+8 (160) xed
v/21+8(160) 191

‘Remes) "09 ealybno
‘ALl ONIT1™NA HSIAI

Aojeloge Bunss ] o0y pue |10

"py7 Buijug ysu|



L10Z/L0/7) PSiUlld ‘MSN 2/c . S|X'suonealIsse|D’ Ly
\@BpugelleiyybnoT 601 91 LeudwAg\siuawnaog ANNGaEN LAISIPIY

€20 LZ0 AV 7 11IS Apues Allaaeib AUBIlS UMOIG-USIMOIID A d 20 2| v dl
sl Ge0- TIAYHO pue ANVS Allis Alaa umoIg-ysmol|aA d £'0 g edL
60 60°0- " 17118 Apues Apybis Aleaelb Apybils paimojodniy d gl g Zdl
G6'0 500 "1 1S Alleneib Apues Aybl|s uMoIg-UsIMOJ[ A d 80 g Zdl
LE'L L0~ “LIS Apues Apybis Aeiaeib Apybiis umolg-Usimolio A d 90 g LdL
9zl 9z°0- "171S Apues Ajjaaesb Apybiis painojosniniy d 6151 | g ZH4g
¥LL ¥L0 * 171 Apues Apybis Alsnelb ApuBis umoig-anijo b d §z0z | 9 L HY
(d1) ) (d1/(dm-m) w
Wiy Aoussisuod | xspuj Anpinbi 0e65s4d ndieuy
J10S Jedniep jo uonduosag [ensip yideq |adAL /al10yal0g

‘s)nsal 0Sd Woli pauleigo sanjea Buisn uonduoasap id
uonduoasap Auo [ensia A
‘L sne|0 6661 : 0£65S4d Buisn paquosap ale sjiog 910N

0 arbuUIIQUSH[@JET
)| £89/+8 (160) xed
L102/20/90 ¥2Z1¥78(160) 1oL

uiqo
0 ‘Aemjes) "09 eaiybno
abpug eijely ybno "l ONITTIEA HSI]

fiojesoger] Bunss| %00y pue [1og Py Bulg ysu|




LLOZ/L0/7L L ydeis) ssjx'ydelb suoneoisse|d Ly
Hwi pinbi
0cl 001 08 09 07 0c¢ 0
| | | + 0

_ < LY

TS N 0c S

M T | =

, ] Om o

| \ p

| o)
_ 7 E\e o 09 @
[ \ ﬁ? | _ ¢
+ 06 06-0L 0£-0S 05-6€ ge-0 - ON
YbiH Apwainxg ybiH Assp yBIH SIEEINS] Mo
arbulIQusH[@ge]
aond payosy9 OM Ag peise ) 289/%8 (160) xed
1L102/20/90 e1eQ ¥221¥8(160) 1oL
uiqo | Jasulbug

0 D ‘Aemjes) "09 eaiybno
abpug elje}y ybno- ;Joejuo) ‘L1 ONITTI™NA HSIMI

“pIT Sul[[HQ Yysi]




pajuld MaN

wgz-0Z udeg

L HE
uoIE207

L/1=2Bed

SIX'0'Z@LHE asSd'zy

\ebpugelleryybnoT 60191 leudwAqisiuswnaog AN\$Ien L AISIPI

ansa payoeyo dind
60LOL1L [poY LLA9
sisauibug ulgoy

abpug eie}y ybno

* 17IS Apues Apybiis Ajjaaeib Apybijs umoig-aaljo ybi

:Aq pa1sa]
|1eq
Jasuibug
JUSID
JoBUOD

:uonduasa( j10s

_ 9SIE0D _Es_ums__ aul]

|

951207 _ wnipaiy _ aul4 _ 9s1e0) _ WNIpay W auld _

[ TIAVEO

_

anvs _ 111S _

AY1D

ol

\I\\I

0e

0¢

oF

0S

09

0L

08

06

0oL oL

2 L0 100 L1000

0oL
L0000

ol 91000
Sl 42000
8} ££00°0
|74 25000
4 £00°0
9Z 0l00
6¢ 100
0¢ 6100
[4> 12070
€€ 8¢0°0
9¢ ¥50°0
8¢ €900
114 0GL0
0S [AYAN
7S 00€0
LS S2¥0
6G 0090
g9 8Ll
0L 4

vL 5e¢
L S

8. €9

8 0L

¥8 145

68 0¢

43 8¢

0oL A
0oL 0S8

ool €9
(0]0) GL

001 001

9, ‘Buissed ww
abejuaniad | 2zis ansIS

(5'6 ‘2'6) T L¥Vd 066l :2.E) S9

fojeloqe Bulsa] 00y pue 105

NOILNgIMLSId FZIS FT1I1LdVd

"pY] Bulug ysu|



pajullg MaN L/18bed SiX'g L @ZHY ASd'zy
\ebpugelenyybnoT 6019} L\eudwAqsiuewnood AN$Fen L AISIPAY

ana payosyn and :Aq paisa A 91000
w g'L-g'l ‘yidag 60L9OLL 9p0g LL°L'9 @1eq 9l /2000
sisauIbug uiqo -Jasuibug 6l ££00°0
¢ Hg JusiD e 25000
uoneso abpug elery ybno J0BIUOD 12 20070
0¢ 0L00
* 17IS Apues Ajjaaelb Ajpybijs painojoanniy :uonduasa( [108 €¢ 100
PE 6L0°0
L€ 1200
_ 351800 _E:_nms_ _ aul4 _ 3s1B0) _ wnipay _ ETITH] _mm_moo jc:_nm_a _ aulq _ /g 900
_ REIXEER) _ anvs _ 171S _ AV1D or €500
0 P74 €900
0s 05170
ol €5 rARAlY]
1 LS 00£0
0g 09 Gero
9 0090
aud 0e 0L gLl
9/ Z
or 18 ge'e
\\ 98 g
A = 88 €9
€6 oL
\:\.“ w ¥6 vl
n\\\ 0L 96 0¢
00l 8z
\.\. 08 001 g/
\\\ﬂ 00l 05
% 06 001 £9
o] 00l 5.
00l Q0L 00l
00l oL L 10 100 1000 L0000 % ‘Buissed ww
abejuasiad | azis anaIs
(g6 ‘2'6) T L¥Vd :0661 2251l S NOILNGI{1SIa 3ZIS F1011L8vd

fiojesoqer Bunisa ] %00y pue [10S "p1 Buug ysuj




palulld MaN

L/18bed

w 90

aosa -ps¥eeyg and

‘yidaqg 60LDLL @po) LS

ldl

sJgsuIbug uigo .

uol}e20 abpug eiely ybno

‘171 Apues Apybis Ajleaelb Appybijs umolg-ysImoljoA

:Aq paisal
a1ed
Jasuibug
JUSID
]0B1UOD

:uonduasaq jlos

_ 251200 _ WwnIpap _ aul4 7 EERTe) _ wnipsiy _ auld _mm._moo _ wnipan _ ETE] _

TIAVEO i anvs _ RS _

AV

0l

P

(074

\i!\-\l|-\

01

04

Qs

08

0L

08

06

00k

ol

L L0 100 1000

ool
L0000

SIX'9'0@LdL asSdzy
\aBpugelelyybnoT 60191 \eudwAg\siuswnaod ANNSIeN LAISIPA

0l 9L00°0
€l 42000
9l 8€00°0
6l €500°0
€c £00°0
12 0100
6¢ 7100
[43 0200
4 8200
S€ 6¢0°0
LE GG00
6¢ £90°0
8y 0510
LG [A A
SS 00€0
89 ger'o
L9 009°0
L9 3L
¢l z

9L ge'e
6. S

18 €9

8 ol

8 Pl

4] 0c

€6 8¢

€6 gle
00l 0§

00k €9

00L S.

00L 001

9, ‘Buissed ww
abeuaniad | 9zIs aAlIg

(5'6 ‘2'6) T LYVd 0661 :2.E) S

Aojeioge Bugsa | %00y pue |10

NOILLNgI¥1S8Ia 3ZIS 1011 Vvd

"py71 Bunu@ ysu




paluLd MaN

w g0 ‘Yyidag

cdlL
uoneso

L/1obed

six'g'0®@zdL dsded

\obpugelevybno 60191 \eudwiq\suawnoog AN\Sge L AISIPA

aosa -psxoRyd diNd
6011 ®poY LL'L9
sJeauIbug uigqo ]

abpug elfery ybnoT

‘1771S Alleaelb Apues Apybiis umolq-ysimojisA

‘AQ paisa
21
Jesulbug
QU0
JOBIUOD

:uonduasaq 108

_ 881200 | wnipsy _|mEn_ f 951B0) _ wnipapy _ I _mw_moo _ wnipsiy _ auly _

_ IEIREE) _

anvs _ 1S _

AY1O

ra

ol

0c

-\T_ﬂﬂ-h

0¢

oF

0S

09

0L

08

06

0oL ol

L0 100 10070

QoL
L0000

A SL00°0
6l 92000
12 ££00°0
14 LG00°0
9z L0070
6¢ 0100
LE #1070
ct 6L0°0
A £20°0
€e 2€0°0
1 #S0°0
oc €900
Va4 0GL°0
14 A XA
6% 000
A SZyro
gg 009'0
09 Sl
G9 [

69 Gee
CL S

SL €9

8L 0L

3] ¥l

L6 0¢

¥6 8¢

001 gle
001 0g

00L €9

0oL Sl

001 001

% ‘Buissed ww
abejuasiad | azIs 2naIS

(5°6 “2’6) T L¥Vd 066l :2.¢] SH

Aojeloge Bunsa | 320y pue 10

NOILNgI{L1SIa 3ZIS FT011LdVd

"pr7 Buyua ysuj




pajulld ‘MaN

c0dlL

w g} ‘yidag

uone20T

L/Lobed

ansda -paxo3yod and
60LOLL ®2poQ LLL9
sJosuIbug uigo

abpug elle}y ybnoT

- 171S Apues Apybils Ajjaaelb Apybijs painojod-yiniy

AQ pa1sal
81
1osuibug
U0
J0BIUOD

:uonduasa( j1os

six's’L®@2dL asded
\ebpugelleyyybno 50191 L\eudwAgisiuawnood APNSTeN L AISIPIY

_ 9SIB0Y _ WnIpajy

ETE P 981209 _ wnipay M aul4 _mﬂmoo _ wnipap| _ ETE _

| TIAVED

aNvs _ LIS _

AY1D

0l

02

\\T\\

oe

oF

0s

09

04

08

06

0oL 0L

3 10 100 1000

0oL
1000°0

14" 91000
€C 92000
ST L€00°0
0¢ ¢500°0
12 L0070
8¢ 0100
6¢ 7100
(B4 6L0°0
(R4 2200
1997 8€00
14 €50°0
0s £90°0
65 0510
19 A XAl
g9 00€°0
29 gevo
LL 0090
1L 8Ll
28 c

28 ge'e
62 S

06 €9

6 oL

96 Pl

66 0g

00} 8¢

0oL G'LE
00l 05

0oL €9

001 SL

001l 001

9, ‘Buissed wuw
abeuadiad | 9zis analg

(56 ‘2'6) T LYVd 066l :2.E1 S9

fiojeioge Bunsa ] 300y pue [i0S

NoOILNgIdLS8Id FZIS F101LbVd

Py Bunug ysu|



