PLANNING

ENVIRONMENTAL

& ENGINEERING

CONSULTANTS

JNT PLEASANT MINE
COMMISSION OF
INQUIRY

Submission In Reply




%

e

iR i
L 3

sl
e

i

Lo it .
i g
- e
1Y F
3 E 4
5 b
- T WA i _tEET S i~
am e e e s . e N 3 =1
s e e e TN c
S e s e bS]
. e - TS . e
... » S W Q
e N TR e e o &0
e o e e T e e i )
e R e e e e e e
nm&wmnm%&rnm.m«%mu,jm_.w&.(w._ummm.&m.ww...?.zﬂ.m\.,u«,: o k. = W = <
it s i e B s i HERERES e e
e s s S i L Y SEeedniiian Sl . =
e g T G i e N it
Prons i n e s r e e e T Y i ¢ B it o e 0
wmm%mw,%.mmmmmmn% e e e e h e i i 3]
P i D e G S P
... s . .y L e 14
Py e ey . SESimIanain e i
ot @ ?ﬂ%wﬁn&wr«%w it WEis i e T e R g =
g oE 0 ST e, g °
Fn R e e e . LR S My i Sy @
e i 3 LeRme e i . R, e i
Cainains Lanmie i R N e s (3]
Umanimen oy W g o Ayx%.ruv..@"mv.ms.mé.mumﬂ R G &
i TR e LW Rt e, oy el G R R e s K - N
P A R Ul SRR G R B A
L Habmas s R g W SNV e B,
’ m,.m%.ﬁmmmwﬁ e LS s TER e —
. o BLEEE T Lty e M e f = P m
= - = T — loml Adiiai
- - = k- . By ¥ W =
g .xﬁw s e IS i ko - BRI ) (o) e o s
ey BEoe e o &mmmmmu\. e k - - : Bl “ r«m.m,www,_m..wr, Y @
e o . & . e
i e e iR s T e, GhaosnnegEn s s
“_N%MW%@% s e A,mmm.wmmmwmawmmw_a L =
L .wm“.mm‘wmmq wwcw&”%mz“.ﬁ, SRR N .Y B 3
e i ey = e Y N
e B L %& By &m%,w%y“%« - mmmwﬁmmm .,wu«o.gm.”avw.w.ﬁw.a@mw =
mmmmwmwmm@.%%m Mamm g mm%am A a_wfa.wmuﬁ_%‘.ma,ii."mx:wﬂw, . m
. 1 Gy L e N .
G T Sanad, Aimie iy it £ s
b e Fg b it SRR L s s, i [45)
s faee [, e T e
; sy iy E s = o o
o - e TR <
,. - - R W e
Y e L i ghrneatiiai - kY L N
kA qw,mmmx_.mw_mm%m%% LR un G o, BmnE i i e .,mnmmmm%m%w? iy - o b
& GEERT meindnn i T gl ERE S i 4 i o e LY
iR i AR R G Sk Sarlummman DA i, ShEER e s
i ol fo e R W il .o o i B £
i e My Ahie S SammmERR, gy i, R R s
T s S e At et s LY = oo N m
oo Algms dlanl nae s SRRy iR e s e g Fo e -y <f
i e flitais k. E Y {e] oo e e 3]
T ] e o e ] Y GEiaaaninRan ey o]
vl e n s W Y L, AEEmE e R —
fo i e e i ‘,.g&...gaﬁ.‘mmm‘mm_w?%m.m i ity AmEEd Gnansntniniionitn, Gun o
i Gy e sl R kY p Aldniny mmaiasslEiE e e, .
i ... 5 [ T il dpimnd  GRRRGERlaER R 0 !
¢ S nan R B -y L Jmann  SEEmdnmEmesGnET o
kN craetelnadntitian by AdaitEs” p-.. v Th i E £ - O .
1Y SR - Saanan e i et . L W N
i, e s Seiena e G o g s O o0
R s, RIS B i | e T
LY P o mmmmwywv L mmmgmmm_ﬁga&&, . W, s 3
k- o Hinn e B s Lt kY E T e v
! B e - nwmamm%m&%u@wm%éma adiEe Y e | . Ao o
kY e D “Regddntamatanatine s it B i O Gy aERdE R R e R
a3, Mmm.m_m“_ ... ...m%mmmmg@&mw_nﬁ ] i £ S e N F INS
£ Timpnadnaae Ey SEhe SR e i N, i e s I~
Y - mw i m%mggn.mu«%? S O S e
L %%wmam%mm%pm&@rmwa - g %, . 4 e S
g Ennn e i Fisimi i R . SEii s e
WPl e e e Sl diman sy S
o Gt Bl M e o it B
iy Gt st EEEERcu e e G iy e Ebnieaa s node .
RS . 5=~ = @ ¥ ’ b ey . .
A g e -ummm.n%,m.w%m%m"%m & - : oy B Al o Z
L g “wmmwmmm‘mmmm@_muﬁs.m «m%nﬁmmmmm@mm@mﬁw i T 3 e e GRS s § o dal, i
L ! RS R e g B n i s T : : . i . . SmEmRE e
... i e
i SR G R e s B e Wi i sennai "
iy SR e e e Ay g o g
k! fo s B Fii Shmun i <
- S Wb s e y A i s Ly
k- k... . e o Al BEmas s e N
Spsis il g Sl s TR e S Ll o gambanatanian, U
B %ummmmmmﬁﬂmmw%z%ewn L e k. E D e =
E N G e e e A = s
k- . s W i e Al Smmmianian s,
ki »«&wmﬂmmmmmﬁmn ﬁm&mnm_wmmnmwmwmwwm:u 5 it e - S s s e, —
i sl e i L . G s ses s R
3 G L i e s . EE g dnnnn e
S5 i s, g Y oo £ i g
) o ko b s ;. i fon [am
Rt & r - Sy T e
- E R Ly v | . G =
e L Tl S L
T A R Y g ;. R o4 it pos S ey
i i o T o i . .
£ L i, % i aeniy o ey s ]
i S £ Y Y g . e . e
L g e E e o . o G t » Y
iy s ik 108 B 43k i "wnn“mnﬁm AHE . e 2 [#]
ua i k- i B i S - .
k ST e Y G - e, G M
i i o i . i
i o P & P - S
G, . R p s > =
@ i U e g .
% i e i Soy Y EEadERaRa sl o
e i i 3 ks =
e it o wh e =
el i o .y
il s Sk B e o
R, 3 S G L W
G = = ) = -
G o G e i k- nEEs b s i d,
f G Siinadi, db
b
LB t i e <3|
i G g s, G
e e e s
! S W4 T [ R e
ko S g = e o
Gt -
Wi P e
. iy ..
g E dEsEiaa
w g N g
i B \ s
sy N b iR
.. w0 ey
i k! k3 ol
Ry £ L SEERE ne i,
= e f i,
5 -
i - _
Y .

p - i

i

it

i,

o

... .
i ia) it w

e

P
G
e




Quality
Endorsed
Company

1S0 9001 LIC 5127
Standards Australia

ERM Mitchell McCotter

Level 1, 24 Falcon Street
e— Crows Nest NSW 2065

Telephone (02) 9906 1666

Facsimile (02) 9906 5375

PO Box 943 Crows Nest
NSW 2065 Australia
DX 9507 Crows Nest

30 March, 1999

John Dwyer IS “—7 M'b ( @g )

Coal & Allied, Mount Pleasant PL t Office L

PO Box 757 7T

MUSWELLBROOK NSW 2333 s |

Our Reference: 98014133 E RM

Dear John,

RE: SUBMISSION IN REPLY

Please find enclosed one copy of the ERM version of the Submission in Reply.
Please note that this document was compiled for internal purposes only. The
official Submission in Reply consists of each expert’s original statement
submitted with a cover sheet by Minter Ellison.

Yours faithfully,
for ERM MITCHELL McCOTTER PTY LTD

M Wg

Bruce Colman
Senior Associate

ERM Mitchell McCotter Pty Ltd

A.C.N. 002 773 248
E:\Jobs\98014\Correspo\98014133.Doc BWC A member of the
John Dwyer 30/03/99 Environmental Resources Management

Page 1 Group of Companies

Offices worldwide



Approved by: R F McCotter

Position: Project Director
Signed: ﬂ?/ ~ ‘0‘6
Date: 5 Febmary, 1999

ERM Mitchell McCotter Quality System

SRR




TABLE OF CONTENTS
Page No.
1. INTRODUCTION
1.1 SCOPE OF REPORT 1.1
2. NOISE
2.1 INTRODUCTION 2.1
22 NOISE CRITERIA 2.1
2.3 ADVERSE METEOROLOGICAL CONDITIONS 2.3
24 OTHER POINTS IN THE SUBMISSION 24
25 MONITORING OF NOISE IMPACTS 2.5
2.6 CONCLUSION 2.6
3. AIRQUALITY
3.1 BACKGROUND 3.1
3.2 EPA RESPONSE 3.1
4. WATER MANAGEMENT
4.1 BACKGROUND 41
4.2 DLWC PRIMARY SUBMISSION ISSUES 41
421  Clean water diversion drains 41
422  Surplus water releases . 4.1
423  Groundwater flows to pit voids 42
424 Long term seepage from the western fines emplacement 4.2
425 Potential groundwater impacts 44
42.6 Cumulative impacts on the groundwater system 44
427  Changes in surface water quality 44
43 ISSUES REQUIRING CLARIFICATION 4.5
43.1 Loss of catchment runoff 4.5
432  Leakage from rejects emplacement 4.5
433  Environmental monitoring 4.5
APPENDIX
A. WATER MONITORING DATA

98014RP3/FEBRUARY 1999



Chapter 1

INTRODUCTION

1.1 SCOPE OF REPORT

This report sets out Coal and Allied’s Submission in Reply to issues raised during
the Primary Hearing of the Commission of Inquiry. Issues covered include:

Q noise; B
Q air quality;

m} water; and

0 aboriginal issues.

The submission is the culmination of ongoing dialogue between the Applicant and
agencies such as the Environment Protection Authority, Department of Land and
Water Conservation, and the Department of Urban Affairs and Planning.

In addition, the community consultation process has continued with responses from
the company to specific and general inquiries about the proposal from residents.

ERM MITCHELL McCOTTER
98014RP3/FEBRUARY 1999 1.1



Chapter 2

NOISE

21 INTRODUCTION

This chapter responds to the Primary Submission by the Environment Protection
Authority (EPA). Only aspects of that submission which are related to noise impacts
are addressed. These are found in Section 11 and Section 14.1 of the EPA’s Primary
Submission.

Responses to the EPA’s Primary Submission also take account of discussions with
EPA officers which were held subsequent to the presentation of the Primary
Submission.

Although the EPA’s Submission considers all aspects of noise and vibration
associated with the proposal, there are two points in the Submission which we
believe require detailed consideration, namely:

a the appropriate noise criterion for daytime operations in rural areas; and
Q the methodology for assessment of noise under adverse meteorological
conditions.

These two points are discussed in Sections 2.2 and 2.3 of this report respectively,
followed by a discussion of other aspects of the EPA’s Submission.

2.2  NOISE CRITERIA

The EPA’s Primary Submission indicates that the Authority suggests the following
noise criteria for operational noise from the mine:

Table 2.1 EPA NOISE CRITERIA

In Rural Areas In Muswellbrook
For night time 35dB(A) L1p 37 dB(A) L1g
For day time 35dB(A) L1g 40 dB(A) Ly

ERM MITCHELL McCOTTER

98014RP3/FEBRUARY 1999 2.1



(These are described in the Submission as “recommended background noise levels”,
but it is assumed that L1 levels, as stated in the table, are intended.)

The above noise levels are consistent with those recommended in ERM Mitchell
McCotter’s Environmental Impact Statement and Primary Submission, with the
exception of the criterion for daytime noise in rural areas, which we believe is more
appropriately set at 40 dB(A). The EPA’s submission states that “.. the EPA
guidelines are not mandatory and the adoption of a day time planning noise level of 40 dB(A)
Lyp may be acceptable if the consent authority is satisfied all feasible and cost-effective

mitigation and compensation measures are applied and that the sociofeconomic benefits
justify the development”.

It is recognised that a daytime criterion noise level of 35 dB(A) L1g would follow

from a strict application of the EPA’s standard guidelines, based on the measured
minimum repeatable background noise level in the area. However, we believe that
adoption of such a criterion in this case would be undesirable for the following
reasons.

i  Consistency with Other Determinations

In the case of the Bengalla open-cut mine, which is immediately adjacent to Mount
Pleasant, it was determined after exhaustive assessment that daytime noise levels at
noise-sensitive locations should not exceed 43 dB(A) L1g. A significantly different
determination in the case of Mount Pleasant would unfairly prejudice this
development in comparison with others in the same area, having similar social and
economic benefits.

The proposed Mount Pleasant development does utilise technology and operational
techniques which allow a reduction from 43 to 40 dB(A) in the daytime criterion
level. However, a further reduction would result in large numbers of residences
being considered as “noise-affected” which would not be so considered if the noise
emanated from the adjacent Bengalla mine. Such a situation is not only clearly
inequitable, but would result in significant problems in compliance testing and
determination of cumulative impacts. k

ii  Consistency with Accepted Principles of Noise Control

The level of background noise in an area is an important determinant of noise
reaction. Under existing EPA policy, this is assessed as the minimum repeatable
background noise level, and standard criteria state that L1 noise levels from any

source should not exceed this by more than 5 dB. However, the time of day at which
a noise occurs also influences likely noise reaction, independent of the level of
background noise. This is due to the type of activities which are generally carried

- out at different times, as well as expectations regarding noise sources and levels.

ERM MITCHELL McCOTTER
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The common-sense view would be that night-time mining noise would be more
disruptive than day-time noise, even if the minimum repeatable background noise
level is 30 dB(A) in both cases.

In many open-cut mines, daytime and night-time operations are equivalent, and
hence only the more restrictive night-time noise criterion requires consideration.
However, in the case of Mount Pleasant, care has been taken to ensure that many
important noise-generating activities will occur during daytime only. In imposing
the same criterion of 35 dB(A) for both daytime and night-time operations, the
Commission would be ignoring the benefits of this sensible noise control practice,
and would imply that noise impacts during daytime and night-time are equivalent.

The noise mitigation measures which are proposed for the project (including
restriction of noisy operations to daytime) are described in the Environmental
Impact Statement. These are considered to represent the maximum feasible
measures in terms of equipment usage and operational controls. Hence, consistent
with the EPA’s submission and the above reasoning, we believe that the adoption of
a 40 dB(A) criterion for daytime noise in rural areas is justified.

2.3 ADVERSE METEOROLOGICAL CONDITIONS

With respect to the assessment of noise under adverse meteorological conditions, the
EPA’s Submission states the following:

“The EPA recommends that noise emission levels be specified under prevailing
meteorological conditions except under conditions of temperature inversions. Noise impacts
that may be enhanced by temperature inversions shall be addressed by:

a Documenting noise reports received to identify any higher level of impacts or
patterns of temperature inversions,

a Where levels of noise reports indicate a higher level of impact then actions to
quantify and ameliorate any enhanced impacts under temperature inversion
conditions should be detailed in a noise management plan.”

It is assumed that “noise emission levels” in the first sentence refers to “noise
imission levels” - that is, noise levels as received at a residence. The exact meaning
of the phrase “prevailing meteorological conditions” is unclear. Further, it is unclear
from the above passage whether the noise levels to be specified under “prevailing
meteorological conditions” are the same as the noise level criteria as discussed in
Section 2.2 of this document, which are traditionally applied under “neutral”, or still
isothermal conditions. However, from discussion with EPA officers it is apparent
that this is the intention.

ERM MITCHELL McCOTTER
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The impact of meteorological conditions on noise levels from the mine is discussed
in detail in ERM Mitchell McCotter’s Primary Submission to the Commission of
Inquiry. It is found that if the noise level under “prevailing meteorological
conditions” is interpreted to mean the upper tenth percentile of predicted noise
levels, then this is at least 5 dB above the noise level under still isothermal
conditions. Subsequent analysis has concluded that the exclusion of temperature
inversion conditions from the formal assessment, as described in the quotation
above, makes little difference to this result - tenth percentile noise levels over the
period when temperature inversions do not occur are very similar to overall tenth-
percentile levels.

Hence, the application of noise level criteria under “prevailing meteorological
conditions” represents an effective lowering of criteria by approximately 5 dB
compared with criteria applied under still isothermal conditions. To our knowledge
all previous determinations for open-cut mines in the Hunter Valley have involved
noise level criteria which apply under still isothermal conditions. This therefore
represents a significant tightening of noise level criteria for this project, and one that
was not applied at the Bengalla mine.

It is argued in our Primary Submission that such a general tightening of criteria is
not warranted, although some account does need to be taken of meteorological
effects in noise assessments. We suggest an alternative, which is to apply two
separate criteria - the traditional criteria, which should be met under still isothermal
conditions, and criteria 5 dB higher which should be met at least 90 per cent of the
time. If desired, this could be 90 per cent of the time excluding temperature
inversion conditions, as described in the EPA’s Primary Submission.

Following discussion with officers from the EPA, this point will need to be resolved
by the Commission.

24  OTHER POINTS IN THE SUBMISSION

Other points in the EPA’s Primary Submission are generally in agreement with the
assessment and recommendations in ERM Mitchell McCotter’s submission. In
particular:

0 ‘we concur that an industry-wide approach is required to issues related to rail
traffic noise in the Hunter Valley, and that the findings of the Hunter Valley
Railway Programs Task Force will be useful in this regard;

ERM MITCHELL McCOTTER
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o the EIS recommends the adoption of the EPA’s criteria for noise and
vibration from blasting (which are derived from ANZECC guidelines), and
concludes that with appropriate blasting practice they can be complied with
at all relevant locations; '

0 we concur that for this project, construction noise should be assessed under
the same criteria as operational noise. In the EIS, construction activities were
included with operational activities in modelling early stages of the mine
development; and

0 the EIS follows the EPA’s recommendation that cumulative effects from other
mines should be assessed by comparing the total noise level from all sources
with the relevant criterion. It concludes that only one residence which is not
affected by noise from Mount Pleasant alone may be affected due to
cumulative impacts.

2.5 MONITORING OF NOISE IMPACTS

It is proposed that the impact of noise and vibration from the mine would be
monitored in two ways:

o monitoring of noise and vibration levels to ensure compliance with specified
criteria and guidelines; and

Q monitoring of complaints and comments from the community, and ensuring
that action is taken to resolve any issues arising from these.

Monitoring of operational noise levels would be undertaken at noise-sensitive
locations, using a combination of manned and unmanned monitoring techniques.
The object would be to obtain a quantitative measure of the overall range of noise
impacts at each location, both from Mount Pleasant mine alone and from all mines in
the area. The use of real-time monitoring techniques would also be investigated.

Blast overpressure and vibration would be monitored at selected locations, using
unmanned monitors with the capability to download information to a central
computer. Initially, blasting locations would be at some distance from residential
areas, and monitoring would be used to refine blasting practices, to ensure that as
blasting moves closer, relevant criteria will continue to be met.

Details of the noise monitoring locations and protocol would be determined after
approval conditions are finalised, and would be set out in the mine’s Environmental
Management Plan. ‘

ERM MITCHELL McCOTTER
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In addition, procedures would be set out in the Environmental Management Plan for
receiving and acting on complaints and comments from the community. A 24-hour
complaint hotline would be established, and procedures laid down for recording
complaint details, resolving the complaint, and establishing follow-up contact with
the complainant if required.

26 CONCLUSION

In most aspects, the EPA’s Primary Submission to the Commission of Inquiry
accepts and supports the noise assessment methodology set out in the
Environmental Impact Statement and ERM Mitchell McCotter’s Primary Submission.
The EPA’s general conclusion is that “[environmental impacts associated with the
proposal] will not be sufficient to withhold the development consent, subject to the
implementation of appropriate strategies to reduce these impacts”.

However, there are two major points of difference between the EPA’s Submission
and the assessment methodology proposed in ERM Mitchell McCotter’s Primary
Submission. These relate to the daytime noise criterion for rural areas, and
assessment under adverse meteorological conditions. In both cases, adoption of the
EPA’s recommendations would result in large additional areas being assessed as
noise-affected, which would have a major impact on the project’s viability.

We believe that in both cases, the approach taken by the EPA is unnecessarily
stringent, and that noise impacts under our alternative recommended approach will
be acceptable at all residences for which the recommended criteria are met. These
impacts are described in ERM Mitchell McCotter’s Primary Submission.

We also believe that the adoption of appropriate monitoring practices will ensure
compliance with the proposed criteria, and will ensure that any complaints or
comments from the community related to noise impacts are properly addressed and
resolved. '

ERM MITCHELL McCOTTER
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Chapter 3

AIR QUALITY

31 BACKGROUND

The air quality study provided details of operations and the expected emission of
atmospheric particulates during five individual years in the first 20 years of
operation. This information, together with several years of on-site monitoring data,
was used to predict future air quality as a result of mining at the Mount Pleasant
alone and cumulatively in conjunction with nearby existing and/or proposed mines.

The impact of the projected dust emissions on air quality was then assessed against
EPA objectives for protection of amenity and health. Areas of possible affectation in
which the objectives may not be met at some stage of the proposed operation were
clearly identified.

3.2 EPA RESPONSE

The EPA advised in its primary submission that it accepted the modelling
predictions as reasonable and that it was satisfied that any dust impacts from the
Mount Pleasant Mine were manageable with collaborative management strategies.

The EPA also advised that the modelling projections provided a reasonable
indication of the zone of cumulative impact and indicated that the proposed NEPM
goal for PM,, concentration of 50 micrograms/m’ (24-hr average) could be exceeded
in some worst case scenarios in parts of the region at times throughout the life of the
Mount Pleasant Mine.

The NEPM goal for PM,, is reflected in the NSW Action for Air Plan which was
launched in March 1998. The NSW Action for Air set an interim goal for 24 - hour
concentrations of PM,, to 50 micrograms/m’ which, at the same time, is equal to the
EPA objective for annual averages. Action for Air is a 25 year plan which focuses
specifically on the Greater Metropolitan Region of Sydney, the Illawarra and the
Lower Hunter. -

Extensive dust monitoring in the Hunter Region of NSW together with a number of
air quality studies and assessments have shown that much of the surface dust from
open cut mining is contained within the respective mine sites under most

ERM MITCHELL McCOTTER
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operational and weather conditions. Short-term increases in the ambient dust levels
are known to occur on occasions as a result of unusual weather conditions such as
dust storms, bushfires (as documented by various ambient monitoring data in the
Hunter Valley in late 1997) or by activities related to intensive emissions of ambient
dust (agricultural tilling, blasting in mining efc.)

The proponent agrees with the EPA’s proposition that the NEPM and Action for Air
for Air goals for PM10 are regional air quality goals which have been designed to be
applied to population centres of, at least, 25,000 people over a period of the next 10
years or so and which are not intended or appropriate for use as limit conditions for
any individual development proposal.

The proposed mine would operate using up-to-date dust controls and management
tools to minimise, to the greatest extent possible, emissions of atmospheric
particulates. Through the licensing process the EPA will be able to specify all dust
controls and management procedures and to set air quality limits as well as
operating, monitoring and reporting requirements. The EPA will also be able to
require that the air quality management and dust control measures be improved or
adjusted as needed. The Company will work with the EPA to utilise best available
technology to limit emissions of PM,.

The proponent supports the EPA recommendations which are aimed at obtaining a
more accurate measure of the PM,, impacts as outlined in the EPA’s primary
submission. Site specific monitoring for PM,, concentrations is expected to be an
important part of this approach especially in relation to locations in the township of
Muswellbrook. The Company will assist the EPA with regional monitoring, and
contribute to the preparation and implementation of any regional air quality
management plan, to achieve the aims of the NSW Action for Air.

ERM MITCHELL McCOTTER
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Chapter 4

WATER MANAGEMENT

41 BACKGROUND

This submission has been prepared following review of the Department of Land and
Water Conservation (DLWC) primary submission to the Commission of Enquiry,
questions arising and ongoing consultation with the DLWC. Matters addressed
include issues raised by DLWC in its Primary Submission and more general issues
where clarification was considered appropriate.

4.2 DLWC PRIMARY SUBMISSION ISSUES
4.2.1 Clean water diversion drains

All diversion drains and channels will be constructed to a stable form having grade
and hydraulic radius designed to ensure acceptable non erosive velocities of water
flow prevail. Details of drain locations and discharge points have been provided to
DLWC in accordance with licensing requirements under Part 2 of the Water Act.

4.2.2 Surplus water releases

Detailed mine water balance calculations were reported in the EIS. These
calculations used daily rainfall records over 21 year periods extracted from the 100
year long term record. Computer simulations indicated a deficit in mine water from
the commencement of operations. The extent of this deficit will vary depending
upon climatic conditions, washery coal feed and losses within the mine water
system. Itis therefore highly unlikely that a mine water surplus will accrue.

If surplus mine water needs to be discharged, raw water dam RW1 will be designed
with a discharge facility. The design discharge rate will be no higher than estimated
historical peak catchment flows at the dam location. A discharge license will be
sought for compliant releases within the Hunter Salinity Trading Scheme.
Significant water storage capacity developed during the first years of mining (RW1
and Piercefield Pit) will ensure that any releases can be properly managed over a
succession of discharge opportunities. Surplus water discharges will migrate
southward through Bengalla Mine lease area.

ERM MITCHELL McCOTTER
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4.2.3 Groundwater flows to pit voids

It is acknowledged that development of any mine pit below the prevailing water
table induces groundwater flow into the pit. Both the South and North pits will
attract seepage at rates calculated through extensive computer model simulation and
reported in the EIS (Supplementary Report 3). Two modelling approaches were
adopted to estimate seepage rates — a vertical section and horizontal plan. The
vertical section model more closely represented stratification and different bedding
permeabilities while the horizontal model provided a more generalised regional
simulation. Higher pit seepage rates and regional impacts from the horizontal
model were conservatively adopted for planning purposes. Impacts included
pressure loss and bore/well structures at risk.

Final void seepage rates will decline from the predicted maximum seepage at 21
years as the void fills and the difference in hydraulic head between void water levels
and regional pressures declines. The rate of decline will depend upon prevailing
climatic conditions.

To improve the assessment of potential leakage between the coal measures and the
alluvial lands to the east, three additional piezometers will be installed.

4.2.4 Long term seepage from the western fines emplacement

The western fine rejects emplacement will have a series of impoundments
progressing down slope. By constructing separate impoundments it is possible to
reduce overall impact on surface water runoff. Separation also provides a means of
verifying design performance through regular monitoring so the design can be
refined where appropriate. '

The design will allow for preferential seepage through the core of the co-disposed
materials and through the impoundment wall into the environment dam located
immediately down slope. In this manner all seepage will be contained within the
mine water system.

To assess potential impacts of the emplacement on the groundwater system, it was
conservatively assumed that leakage would occur which would be governed by the
in situ permeability of the materials and the underlying weathered and unweathered
strata. Calculations provided in Supplementary Report 3 of the EIS indicated a low
rate of seepage and a salinity commensurate with in situ water quality; deep seepage
if it occurs, will be governed by the hydraulic properties of the coal measures.
Estimates given in the EIS support a rate of about 20 kilolitres per day in a westerly
direction for the first few years of development with a gradual migration to easterly
flow as the mine pit depressurises the surrounding coal measures. This scenario
assumes occasional jointing within the coal measures act to enhance permeability

ERM MITCHELL McCOTTER
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since the intergranular permeability of sandstones is very low while siltstones and
shales are virtually impermeable. In the long term after (incomplete) recovery of
mine void water levels, it is likely that deep seepage could revert to a westerly flow.
The period for recovery however will depend on mining options at year 21 plus the
very long period for recovery — potentially more than 80 years.

Mixing of leakage and coal measures waters would fall within the range of
measured resident coal measures waters within the catchment, due to the low rate of
leakage and relatively low mixing ratios. It is expected that continued percolation of
rainfall runoff through impoundments will mobilise and reduce the overall salt mass
in time however there are no substantive data to support this process at the scale
proposed. pH is predicted to remain in a narrow and relatively neutral range from
about 6.5 to 7.5 pH units.

Since the EIS was prepared, additional monitoring holes have been installed in the
emplacement area as part of ongoing studies for the project. A summary report for
six monitoring wells (to be used in the long term), in situ and core testing of
materials including anisotropy checks, and parameter checks in relation to
groundwater quality are summarised in the attached report. Findings confirm the
presence of underlying impermeable siltstones and shales with occasional joints.
Hydraulic properties are consistent with earlier predictions while water quality is
highly saline, with an electrical conductivity ranging from 3,810 to 16,610 micro
Siemens per centimetre.

While aggressive laboratory studies of leachate generation allow long-term salinity
characteristics to be predicted, there may be inherent estimation error due to
differences of scale. Accordingly the best approach is to pro-actively manage and
monitor the first impoundment so the design can be refined for subsequent
impoundments.

Numerous aspects of the rejects emplacement will be monitored. In particular,
volumetric inflows, beaching and dewatering process, leachate quality (EC, pH and
jonic speciation) and other parameters will be monitored monthly during start up,
and less frequently once baseline trends are clearly developed. Hydraulic
conductivity at six locations and trace elements in leachate will be measured
quarterly for the first year and six monthly thereafter. Six additional multi
piezometer monitoring holes will be installed near the impoundment so
groundwater levels and quality (EC and pH) can be sampled monthly. Ionic
concentrations and trace element profiles will be tested quarterly for the first year
and six monthly thereafter. Following closure, piezometers will also be installed in
the impoundment to monitor long term rainfall percolation and flushing.
Impoundment pressures and water quality parameters will be monitored monthly
while trace elements will be sampled twice per year.

ERM MITCHELL McCOTTER
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4.2.5 Potential groundwater impacts

Impacts on groundwater resources in the coal measures and the alluvium were
addressed in the EIS (Supplementary Report 3). There will be a regional loss of
pressure in the coal measures. This loss of pressure will extend beneath the alluvial
lands and may cause vertical leakage downward from the alluvium. The rate of
leakage is predicted to be very low and it will be rapidly replaced by groundwater
migrating through the alluvium.

No ecosystems were identified that depended on coal measure groundwaters. Any
ecosystems that depend on alluvial groundwaters are unlikely to be affected due to
the very low leakage rates (per unit area) and the much higher groundwater
transmission of alluvium compared to coal measures.

4.2.6 Cumulative impacts on the groundwater system

The contribution of Mt. Pleasant to cumulative impacts on the local and regional
groundwater regime, was addressed in Supplementary Report 3. Both Bengalla and
Dartbrook were simulated by the regional aquifer model, and pit seepage rates re-
estimated. The cumulative impact reduced the overall seepage rate to the mine pits
by between 14 and 25%.

4.2.7 Changes in surface water quality

Changes to surface water quality caused by mining impacts on groundwater are
expected to be minimal. Depressurising of coal measures during mining will reduce
the upward leakage of saline groundwater currently observed at a number of
regional locations. Less upward leakage to existing watercourses will reduce the
accumulated (evaporative) salt load. Accordingly a slight reduction in salinity may
be expected, especially in first flush events after extended dry periods.

In the long term, coal measures aquifer pressures will not recover fully. However a
small increase in salinity is predicted due to re saturation of spoils and
remobilisation of salts. The combined impact of lower aquifer pressures (lower
hydraulic grades) and increased salinity will lend to negligible change in regional
groundwater and surface water quality.

While not anticipated, if a shallow water table is caused by earth works or mine pit
development, suitable control measures will be used. These may include localised
drains or the planting of salt tolerant trees.
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4.3  ISSUES REQUIRING CLARIFICATION

Various questions were raised about the western emplacements, including loss of
catchment runoff, leakage from dams, and long term groundwater/surface water

quality.
4.3.1 Loss of catchment runoff

Development of the fine rejects emplacement will result in loss of runoff within the
local north western and southern catchments over the mine life. Within the north
western sub-catchment, approximately 43% loss of runoff (measured at the
confluence with Sandy Creek) will occur during years 1 to 9 of mining, reducing to
34% during years 10 through 20. In the southern sub-catchment, 30 % of runoff will
be lost during the final years of mining. In the greater Sandy Creek catchment above
the confluence with the southern sub catchment, approximately 3.6% of runoff will
be lost during the mine life. Runoff will be restored post mining and surface water
quality will not be impaired.

There will be no impact on landholders in the north western sub-catchment since
there are no dams on the main stream watercourse between the rejects area and the
confluence with Sandy Creek. There are a number of dams above the rejects area but
these will not be affected.

Runoff in the southern sub catchment will only be reduced during the final years of
mining and then only if areas in the north western sub catchment are exhausted.
There are several dams in this catchment which may be affected for a relatively short
period. ’

4.3.2 Leakage from rejects emplacement

Possible leakage from the rejects emplacement has been addressed under item 4.2.4
above. Additional field studies have confirmed a generally low permeability
hardrock beneath the emplacement with saline groundwater at shallow depths.

The first impoundment will be intensively monitored to ensure design criteria
minimise leakage.

43.3 Environmental monitoring

Coal and Allied will prepare an overall water management plan before the mine is
developed. The plan will incorporate:

o Management of impacts from surface and groundwaters, dams and
diversions;

ERM MITCHELL McCOTTER
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o Separation of clean water from mine water;

] Storm water management to a minimum design criteria of 1:10 year event;
0 Regular maintenance of all drainage systems; and

o Management and monitoring of the western rejects emplacement.

The existing monitoring programme will be expanded to include additional surface
water and groundwater piezometers. A revised monitoring plan will be prepared in
consultation with DLWC and will incorporate:

a Details of all existing and proposed monitoring sites, measurement
parameters and frequency of monitoring;

o Incorporation of water storages (levels, water quality etc.);
Q All pre-mining baseline data;
0 A programme to refine monitoring locations during mine development

(some drains and piezometers will be progressively changed or removed);
0 Monitoring of spoils leachate at a number of piezometer locations; and

Q An annual report consolidating all data (including electronic data in a format
acceptable to DLWC), supported by interpretation.
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Our reference: 58E047B.LT_1245/DT/tc ' PPK Environment &
ERM Mitchell McCotter Quality System Infrastructure Pty Ltd
PPK House 9 Blaxland Road
Referred to Bt |RetNo.{9B0(¢ Rhodes NSW 2138
PQ Box 248 Concord West
21 September 1998 - NSW 2138 Australia
vae - Telephone 02 9743 0333
Recsivad . 4 FEB 1099 int Tel +61 2 9743 0333
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Email ppksyd@ozemail com.au

Environmental Services
Rio Tinto Coal NSW

PO. Box 315
SINGLETON NSW 2330

ACN 078 004 798
A NATA Cendred Quatity Comaany

Dear Mr Gordon
Field Work at the Western Rejects Area

This letter report is in response to your request on Tuesday 4 August 1998, for a brief
report on the field works undertaken at the Western Rejects Area as part of the Mount
Pleasant EIS study. As you may recall, at your request all data obtained from the field
works was forwarded in raw format to Colin Mackie in March this year, and PPK was
directed not to produce a summary report.

Y ® O O U U O U U O U O OV

1. Introduction

P @

» A field work program was undertaken at the proposed Western Rejects Area, to obtain
background hydrogeological data as part of the Mount Pleasant EIS study. PPK
[ ] personnel commenced field activities in November 1997, supervising the drilling

operations, logging all core, and supervising monitoring bore installation. Following
completion of bore installations, PPK developed: the monitoring bores, undertook
groundwater chemistry sampling, and conducted hydraulic testing on all the bores.
Additionally, selected drill core was forwarded to a laboratory for determination of
hydraulic properties of representative lithology's.

2.  Drilling and Monitoring Bore Installation

Diamond drilling was undertaken by McDermotts Drilling using a Pioneer 1600 drill
rig. All drilling was under the direct supervision of a PPK hydrogeologist.

The six sites chosen for drilling and monitoring bore installation, were selected to
provide adequate coverage to both characterise the hydrogeological setting of the
rejects area, and provide groundwater monitoring sites for continuous long term
monitoring to assess performance and integrity of the storage areas.

Two holes were drilled at each site with the first hole HQ diamond cored (nominal
hole diameter 96.1mm) to a nominal depth of around 20m. Core from the HQ hole
was carefully logged by a PPK hydrogeologist to determine lithology and identify any
hydrogeologically significant structural features. At the completion of the first hole, the
drilling rig was moved a couple of metres from the first hole, and a second hole was
drilled to a nominal depth of arcund 6m using either a blade or hammer drill bit. Both
oores were completed as 50mm Class 18 uPVC monitoring bores, screened with 3 to
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6m of machine slotted casing at the base of the hole, and gravel packed to strategic
depths. The deep monitoring bores at each site were hydraulically isolated below the
depth of the shallow monitoring bores, with bentonite clay plugs. Both monitoring
bores at each site were also completed with a surface bentonite plug to prevent the
ingress of surface water.

Note that the deeper completions are designated as “Lower” or “L” holes, while the
shallow completions are designated “Upper” or “U” holes. Thus monitoring bore
WRAT1L is the deeper completion located at site WRAT.

All bores intersecting groundwater were developed using surge and purge techniques.

At the completion of the monitoring bore installation program, deep hole collars at all
sites were surveyed to datum by Monteath and Powys surveyors, under direction of
Coal & Allied Operations. All borehole lithology and completion details are provided
in Appendix A, while Table 1 provides a brief summary of completion details.

Table 1: Summary of monitoring bores completions.

Borehole Easting Northing RLTOC Drilled Cased Screened
Name Depth Depth Interval *
(m ISG) (m ISG) m(AHD) (mBGL) (mBTOQ) (mBTOQ)

WRA1TU 217.875 6.56 6.63 0.6-6.6
WRAI1L 280421.0 1430370.0 218.1 20.15 19.42 13.6-20.4
WRA2U 26196 . 6.16 6.62 0.8-6.6
WRA2L 281250.6 1432566.8 262.1 18.5 19.1 10.6-18.6
WRA3U ' 257.72 8.0 6.93 0.9-6.9
WRA3L 281404.8 1431972.4 258.2 21.75 22.24 10.0-21.8

WRA4U 241.385 8.06 8.14 1.8-8.1
WRAA4L 280872.7 1432060.2 242 21.7 22.4 9.4-22.4
WRAS5U 228.125 7.52 7.64 1.6-7.6
WRASL 280318.3 ‘ 1431995.3 228.7 18.64 19.26 9.7-19.3
WRAGU 212.3 8.33 8.43 2.4-84
WRAGL 279690.3 1431963.5 211.7 18.65 18.95 9.7-19.0
Notes: * Screened interval includes gravel packed interval.

RL TOC - Relative Level Top Of Casing
ISG = International Survey Grid

AHD = Australian Height Datum

BGL - Below Ground Level

BTOC = Below Top Of Casing

3.  Groundwater Sampling

In December 1997, groundwater samples were obtained to provide background water
quality data from all monitoring bores containing sufficient groundwater for sampling.
Immediately prior to groundwater sampling, all sampled bores were either purged to
evacuate at least 3 bore volumes, or in the case of low yielding bores, purged dry and
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allowed to recover before sampling. Field chemical parameters were monitored during
the purging process and final readings are presented in Table 2, along with an
additional set of recordings obtained in March 1998.

Table 2: Field measured chemical parameters.

Borehole pH EC pH EC
9-10/12/97 9-10/12/97 2/03/98 2/03/98
(uS/cm) (uS/cm)
WRATU 7.2 5360 6.8 5660
WRAITL 7 4920 7.2 4270
WRA2U ns ns ns ns
WRAZL 7.9 5900 7.1 5460
WRA3U 7.1 7060 7 6150
WRA3L 6.5 16610 6.6 v 13480
WRA4U 7.1 7140 6.9 6750
WRAA4L 6.8 5380 6.6 4810
WRASU 7 3890 7 3810
WRASL 7.6 5730 7.1 5870
WRAGU 69 9870 6.5 10100
WRA6L 7.6 5640 6.6 5480

Notes: ns = not sampled

Groundwater samples were collected under standard PPK sampling and chain of
custody protocols, and dispatched to the NATA registered Australian Laboratory
Services P/L in Sydney for analysis. Table 3 summarises the analytical results for the
groundwater sampling program, and full analysis reports are provided in Appendix B.

Table 3: Summary of groundwater chemistry results.

Analysis WRA1 WRA2 WRA3 WRA3 WRA4 WRA4 WRAS5 WRA5 WRAB6 WRA6
Lower Lower Upper Lower Upper Lower Upper Lower Upper Lower

Ca? 35 20 10 39 77 48 27 17 24 14
Mg?* 150 222 203 970 406 214 213 215 567 126
Na+ 741 1080 960 2200 1150 868 545 922 1440 609
K+ 14 20 23 30 31 19 17 20 | 39 16
COy* = <1 60 <1 <1 <1 <1 <1 54 <« 30

HCOs = 948 - 995 1360 1490 1110 1200 717 933 1610 1160

Alk. = 948 1060 1360 14580 1110 1200 717 987 1610 11580
SO* 79 63 70 393 186 151 76 69 217 52
cr 1020 1610 1080 4890 2240 1120 216 1380 2630 1320
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Analysis WRA1 WRA2 WRA3 WRA3 WRA4 WRA4 WRA5 WRA5 WRA6 WRA6

Lower Lower Upper Lower Upper Lower Upper Lower Upper Lower

Fe <01 <0.1 <0.1 <0.1 <0.1 2 <0.1 0.4 <0.1 <0.1

PP P PP D PP PP VYV VPPV OV VvV 'V U U U U U U UV VUV G VSO O

Notes: All concentrations are mg/L
* = reported as CaCOs
Alk. = Alkalinity

4. Hydraulic Testing
Field Testing

With the exception of WRA2U which did not intersect groundwater, all monitoring
bores were hydraulically tested in the field using standard slug tests and Hvorslev
analysis. It should be noted here that hydraulic tests were not conducted on open
holes (prior to completion) due to drilling rig scheduling requirements.

Slug tests consist of rapidly injecting or extracting a volume of water from the bore and
recording the recovery of the water level within the bore. Analysis using Hvorslev
analysis provides a hydraulic conductivity for the interval tested. All hydraulic
conductivities obtained from the field hydraulic testing and summarised in Table 4,
while graphical presentations of the data can be found in Appendix C.

‘Table 4: Summary of field tested hy'draulic conductivities.

Borehole Hydraulic Conductivity
' (m/day)
WRA1TU 2.1E-03
WRAIL 6.2E-01
WRA2U not tested
WRAZL 1.6E-04 .
WRA3U 6.1E-02
WRA3L 1.9E-03
WRA4U 1.9E-02
WRA4L 1.3E-02
WRA5U 7.0E-02
WRASL 4.9E-03
WRABU 2.9E-02
WRAG6L 2.1E-02

Laboratory Testing

Fourteen drill core intervals representing the dominant lithology’s were selected from
the core at the completion of the drilling program. These samples were dispatched to
Core Laboratories Australia Pty. Ltd. in Perth where 12 of the samples were selected for
laboratory determination of vertical and horizontal hydraulic conductivity. The results
of this testwork are summarised in Tabie 5 while Appendix D contains a copy of the
laboratory report.
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® Table5: Summary of laboratory determined hydraulic conductivities.
® Borehole Rocktype Depth Orientation Hydraulic conductivity
[ ] From To : 20°C. 60°F.
® (mBGL) (mBGL) m/day m/day
WRA1 MS/ST 8.64 8.86 Horizontal 2.19E-03 1.96E-03
. MS/ST Vertical 3.74E-05 3.34E-05
[ ] WRA1 Lam. 10.25 10.42 Horizontal 8.64E-04 7.71E-04
» Lam. Vertical 3.60E-05 3.21E-05
WRA2 SS fg. w. 4.61 4.80 Horizontal - 2.49E-03 2.228-03
. SS fg w. Vertical . 9.13E-05 8.15E-05
[ ) WRA2 ST massive 10.76 10.95 Horizontal 3.14E-05 2.80E-05
ST massive Vertical 7.16E-06 6.39E-06
., WRA2 Lam. 15.49 15.66 Horizontal 1.69E-05 1.50E-05
» Lam. , Vertical 3.736-06 3.33E-06
! WRA3 ST 8.85 9.00 Horizontal* 5.12E-04 4.57E-04
: ST Vertical 3.97E-06 3.54E-06
? WRA4 silYclay hw. 4.49 4.62 Horizontal* < 8.30E-07 <7.41E-07
! silt/clay hw. Vertical* 1.21E-03 1.08E-03
! WRA4 Lam: 8§ & ST 11.23 11.38 Horizontal 1.87E-04 1.67E-04
Lam. S5 & ST Vertical 1.75E-05 1.56E-05
! WRAS5 SS fg. 7.59 7.82 Horizontal 8.30E-07 1.48E-06
[ S5 fg. Vertical 8.30E-07 7.41E-07
’ WRAS Lam. SS & ST 10.76 11.00 Horizontal 1.37E-05 1.22E05
‘ Lam. S5 & ST Vertical 5.37E-05 4.80E-05
? WRA6 Lam. SS & ST 6.57. 6.85 Horizontal 4.54E-05 4.05E-05
[ Lam. S5 & ST Vertical 1.02E-05 9.126-06
' WRA6 SS fg. 13.82 14.00 Horizontal 7.21E-06 6.43E-06
’ SS fg. Vertical 2.85E-06 2.54E-06
’ Notes: * permeability measured by probe permeameter.‘

MS = mudstone

. ST = siltstone
. - Lam. = laminated
. SS = sandstone
. fg. = fine grained
w. = weathered
’ hw. = highly weathered

Reference to the core permeability data shows that hydraulic conductivities are
generally very low, and that horizontal hydraulic conductivity is generally greater than
vertical hydraulic conductivity.

. ' ' . !' "




58E047B.LT_1245
16

5.  Water Level Monitoring
Water levels recorded up until 2 March 1998, are summarised in Table 6 below.

Table 6: Summary of water level recordings to 2 March 1998.

Borehole SWL SWL SWL SWL Water RL Water RL Water RL Water RL
18/11/97 9/12/97 10/12/97 2/03/98 18/11/97 9/12/97 10/12/97  2/03/98
(mBTOC) (mBTOC) (mBTOC) (mBTO(O) (MAHD) (mAHD) (mAHD) (mAHD) -

WRATU 6.020 6.320 nd 6.485 211.855  211.555 nd 211.390
WRA1L 2.130 2.260 nd 2.820  215.970 215.840 nd 215.280
WRA2U Dry  Dry Dry Dry Dry Dry Dry Dry

WRA2L nd nd 9.615 10.810 nd 252.485  251.290
WRA3U 3.510 nd 3.560 3.840  254.210 nd 254.160  253.880
WRA3L ~ 13.720 nd 14.970  15.670 244.480 nd 243.230  242.530
WRA4U 3.770 nd 3.872 4.070  237.615 nd 237.513  237.315
WRA4L 3.640 nd 3.770 4.000  238.360 nd 238.230  238.000
WRA5U 2.590 2.702 nd 3.090 225.535 225.423 nd 225.035
WRASL 2.760 3.118 nd 3.540  225.940 225.582 nd 225.160
WRABU 1.440 1.460 nd 1.895  210.860 210.840 nd 210.405
WRAG6L 1.644 nd 2390  211.700  210.056 .nd 209.310

Notes: SWL = Static Water Level
mBTOC = metres Below Top Of Casing
RL = relative level
mAHD = metres Australian Height Datum.

I trust this letter report fulfils your requirements, however should you have any
questions regarding the data, | am contactable through our Perth office on (08) 9389
8668.

Yours sincerely

Lt Torrer

David Thomson
Hydrogeologist
PPK Environment & Infrastructure Pty Ltd

Encl:  Appendix A: Borehole Completion Logs
Appendix B: Groundwater Chemistry Results
Appendix C: Field Hydraulic Test Data
Appendix D: Laboratory Hydraulic Test Report
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Borehole Completion Logs

Appendix A
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®
>
» BORE COMPLETION DETAILS - WRAI1L
® MOUNT PLEASANT - WESTERN REJECTS AREA
b STRATIGRAPHIC DESCRIPTION LOG DEPTH
’ T
mBGL mBTOC DETAILS
» | 0o [ T°%: | GENERAL INFORMATION
e ] tocation : MT PLEASANT
® SANDY SILT/CLAY, light brown, extremely nluiuly Oriller : McDERMOTTS DRILLING
L weathereg bedrock. PRESIE Rig Type : PIONEER 1600
[ ] it Date Orilled : 11/11/97
SANDSTOME. 1ight brown, f.g. high weathered =17 [ R Coordinates :280421 mE 1430370mN
[ 3 = ’ Casing R.L. : 218.1 mAHD
Core Loss Top of Casing : 0.30 mAGL
» | ¢ | COMPLETION NOTES
Intecbedded SANDSTONE, SILTSTONE, MUDSTONE o | Screen Type : MACHINE SLOTTED
[ ] | ang silt/clay. Residual with float. Rubble Material : CLASS 9 UPVC
from 4.4n @ | Diameter : 50 mm
[ ] Core Loss g | Slots : 400 micron apertures
’ L < | Open Area : 2.5 %X
D e |FILTER PACK MATERIAL
‘ - 3 | 2~3mm graded washed qtz. sand
| from13.6m to 20.4mBTOC
INTERBEDDED MUDSTONE/SILTSTONE (LAMINITE)
P ] reg brown, light .grey to dark grey, highly CEMENT DETAILS
eathered. N
. ;ubuly to 6.6m. Fine roots at Bm. Surf‘rf‘g;e3gg;1ngocgm3;g$gc
P | Bentonite Seal10.dm toi3.BmBTOC
P | iy HYDRAULIC DATA
- Top of Aguifer :
, — — 19.65 Static W.L.: 2.26mB70C
— 10 gyl Product Level :
pieteie Test Pumped:
’ INTERBEDDED SANDSTONE {fg) ~SILTSTONE/HUDSTONE ———— | Test Start :
- Yellow brown with light an dark grey layers Suicheiy Discharge :
’ Laminated, often whispey. Highly weathered - Duration
: g firm, .- -
- i é:re rl::';te competant initially but parts SRRE Orawdown
along lam. ano bedding after drying. — -
' Rubb?e :2near;3.7g -ng.ao:rn;z;y? core = - - FIELD WATER ANALYSIS
i has rolled in core barrel. _.'-_"-__"»_T ) pH : 7.0 Temp.:
. Sl Conductivity : 4920 pS/cm
Y ] ====L13.8 NOTES
Hole augered for first metre.
SANDSTONE, fine grained, light grey with E
’ Fe ox. stained bands around joints. a
1 Coaly liminations: 14.10 - 14.17 n
. 14.90 - 15.00 @
» g
‘ ~117.77
s INTERBEDDED SANDSTCNE/MUDSTONE, lignt and '
gark grey, beds up to Bcm thick. Highly
weathered a3t top Ecm, otherwise moderately
| weathereg. .E =
CORE LOSS in rubble zone ;:gi == 19.4 8CC

INTERBEDDED SANOSTONE/MUDSTONE, light and

gark grey, beds up to Bca thick, mooeratzly

— 20 weatnereg. s . 201570 E)i)i ;
<y, 1

Environment&Infrastructure
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( BORE COMPLETION DETAILS - WRA1U
MOUNT PLEASANT - WESTERN REJECTS AREA

STRATIGRAPHIC DESCRIPTION LOG DEPTH

mBGL mBTOC DETAILS

oo 1 T12%.0 GENERAL INFORMATION
Location : MT PLEASANT

Driller : McDERMOTTS DRILLING

Rig Type : PIONEER 1600 AUGER

Date Drilled : 11/11/97

Coordinates :280421 mE 1430370mN

Casing R.L. . 218.1 mAHD

Top of Casing : 0.08 mAGL

COMPLETION NOTES

Screen Type : MACHINE SLOTTED
Material : CLASS 9 UPVC
Diameter : 50 mm

Slots : 400 micron apertures
Open Ares : 2.5 %

FILTER PACK MATERIAL

5 2-3mm graded washed qtz. sand
‘& BOC from 0.6m to 6.63mBTOC

CEMENT DETAILS

Surface Casing Cemented
from0.08m to 0.4mBT0C

] Bentonite Seal 0.4m to 0.6mBTOC

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 6.32mBTOC
L 10 Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Orawdown

FIELD WATER ANALYSIS
pH : Temp.:
Conductivity :

NOTES

Hole augered with water
assist to remove cuttings

plpfely: 0.6
SANDY SILT/CLAY, light brown, extremely ]
weathered beorock. ’ -

1T

SANDSTONE, light brown, f.g. high weathered {.§7

Core Loss

50mm i.d. CLASS 9 UPVC

Interbecded SANDSTONE, SILTSTONE, MUDSTONE g
ang silt/clay. Resioual with float. Rubble piplighy

from 4.4m -

i
I

Machine Slotted

LT

a
Core Loss 4'

LT
ninn

INTERBEDDED MUDSTONE/SILTSTONE {LAMINITE) PR
red brown, light grey to dark grey, highly - -
weathered. - = =

== =1.6.56 T0
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» BORE COMPLETION DETAILS - WRAZ2L
D MOUNT PLEASANT - WESTERN REJECTS AREA
b STRATIGRAPHIC DESCRIPTION LOG- DEPTH
® mBGL m8TOC DETAILS
» |, oo - s GENERAL INFORMATION
) silt/silty cla —— Location : MT PLEASANT
b TOPSOIL. orown, clayey si v clay = Oriller : MCDERMOTTS DRILLING
3 =1 Rig Type : UNIVERSAL 650
[ ] CORE LOSS . Date Drilled : 18/11/97
: ) Coordinates :281251 mE 1432567mN
D 1 CLAY, silty, light brown to orange brown, Casing R.L. : 262.1 mAHD
' Weathered teorock (siltstonel, rock Top of Casing : 0.585 mAGL
fragments common, fine sang and silt layers o
B reeen e & | COMPLETION NOTES
=735 o | Screen Type : MACHINE SLOTTED
[ ] i Sglylet w | Material : CLASS 9 UPVC
INTERBEDDED  SILTSTONE/SANDSTONE/MUDSTONE, Sataly 2 | Diameter @ 50 mm
' highly weathered, orange brow;\. light grey - o Slots : 400 micron apertures
mottling in clayier {mudstone) layers. = - —- < 0 .
B - > pen Area : 2.5 %
B s £ | FILTER PACK MATERIAL
- © | 2-3mm graded washed gtz. sand
[ ) from 10.6m to 18.63mBTOC
. - SANDSTONE 1'§gnt yellow brown, fing to course CEMENT DETAILS
ey 1o 16 orarens, e Surface Casing Cemented
from0.30m  to 0.4mBTOC
p I Bentonite Seal 9.6m toi10.6mBTOC
_. i - 2l o HYDRAULIQ DATA
= = Top of Aquifer :
. = Static W.L.: 9.62mBT0C
— 10 = Product Level :
= Test Pumped:
' = Test Start :
A = Discharge :
MUDSTONE, orange brown to dark grey, highly yy uration
[ ] D
’ weathered to 9.9m then fresh. E Drawdown
» e "y FIELD WATER ANALYSIS
--== pH: 7.8  Temp.:
» e Conductivity : 5300  wS/cm
» | e NOTES
sleinie First metre augered
» :
1 INTERBEDDED SILTSTONE & SANDSTONE, 1light § T £
. dark gray (laminate) . -.-_;-_—_'—- 2
» phoivin
B | plpioiel
19.1 80C
»
)
[ ]
»
P

o | | DRAWN DT DATE 02-Mar-38




BORE COMPLETION DETAILS - WRAZ2U
MOUNT PLEASANT - WESTERN REJECTS AREA

~

STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL mBTOC DETAILS
0 ——too —{_ [0« & | GENERAL INFORMATION
B == =z % S san -
TOPSOIL. brown, clayey silt/silty clay o R o ('30§at100 : MT PLEASANT
= = _E| " riller : McDERMOTTS DRILLING
B —=r1 S < | Rig Type : UNIVERSAL 650
CORE LOSS e 3 o | Date Drilled : 18/11/97
’ E o | Coordinates :2B81251 mE 1432567mN
" CLAY, silty, light brown to orange brown. £ -~ | Casing R.L. : 262.1 mAHD
Weathered bedrock (siltstone), rock SE Top of Casing : 0.45 mAGL
fragments common, fine sand and silt layers ° S
p @re weaker lavers. £E——7 |COMPLETION NOTES
5 2 Screen Type : MACHINE SLOTTED
E 2 Material : CLASS 9 UPVC
i INTERBEODED  SILTSTONE/SANDSTONE/MUDSTONE, g = Diameter : S0 mm
mghly ue;tnereu._ orange brown, light grey = Slots : 400 micron apertures
i mottling in clayier [mudstone] layers. E Open Area : 2.5 %
SANDSTONE 1ignt yellow brown, fine to course 5 FILTER PACK MATERIAL
i g::;?f\: 12;?'1;,-:33;2;::'5.occasmnal ------ .16 T0 2 2 66000 2-3mm graded washed qtz. sand

— 10

— 20

from 0.8m to 6.62mBT0C

CEMENT DETAILS

Surface Casing Cemented
from0.46m.. to 0.6mBTOC
Bentonite Seal 0.6m to 0.8mBT0C

HYDRAULIC DATA
Top of Aguifer :
Static W.L.: ORY
Product Level :
Test Pumped:

Test Start :
Bischarge :
Duration
Drawdown

FIELD WATER ANALYSIS
pH : Temp.:
Conductivity :

NOTES

Augered with water assist to
remove cuttings.

PPK

Environment&Infrastructure

DRAWN ot DATE 02-Mar-38 ;




BORE COMPLETION DETAILS - WRA3L
MOUNT PLEASANT - WESTERN REJECTS AREA

~

STRATIGRAPHIC DESCRIPTION

LOG

DEPTH

- Y O U UV VY VYV 9O UV VUV VPV VOP OO OGE

TOPSOIL, silty clay/clayey silt, brown.

] CLAY, silty to SILT, mottled orange yellow
and light grey, weathered residual.

SILTSTONE, orange to light yellow, highly

» weathered. From 5m, lamination becomes appar
apparent and bedding becomes definite with
mudstone layers giscernable.

L SILTSTONE, laminated, gark grey with light
and oark layers, not weathered. Bedding
0 to S cegrees from horizontal.

INTERBEODED SILTSTONE AND MUDSTONE, light
and dark grey, bedding planes at 0-5 degrees
no breaks in core for interval.

CoaL

— 20

SILTSTONE, lignt grey. fresh, ng breaks.

mBGL

...,..
|

th

.

IRGAUA

i

it

'|'|'|'|'|l"|ll
NENENANAN

AIRCATNATAT AT
Wil
1 L 1 1 1 1

-9.75

!
Ll

i

17.75

20.74

mBTOC

0.0
- 0.525

21.75370

Machine Slotted

50mm §.d. CLASS 9 UPVC

DETAILS

GENERAL INFORMATION
Location : MT PLEASANT

Driller : McDERMOTTS DRILLING
Rig Type : PIONEER 1600

Date Drilled : 44/11/97
Coordinates :281405 mE 1431972aN
Casing R.L. . 258.2 mAHD

Top of Casing : 0.525 mAGL

COMPLETION NOTES

Screen Type : MACHINE SLOTTED
Material : CLASS 9 UPVC
Diameter : 50 mm

Slots : 400 micron apertures
Open Area : 2.5 %

FILTER PACK MATERIAL

2-3mm graded washed qtz. sand
from10.0m to 21.8mBT0C

CEMENT DETAILS

Surface Casing Cemented
from0.52m to 0.7mBTOC

Bentonite Seal 9.0m toi0.0mBTOC

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 14.97mB70C
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH : 6.5 Temp.:

Conductivity : 16610  uS/cm

NOTES
Augered first metre.

PPK

Environment&Infrastructure

DRAWN o1

DATE 02-Mar-S8




BORE COMPLETION DETAILS - WRA3U

MOUNT PLEASANT - WESTERN REJECTS AREA

STRATIGRAPHIC DESCRIPTION LOG DEPTH

v vV v 9V UV U UV VUV VUV V9 O OV

— 10 Product Level :

v W W ® W W W

» W

W

vy W W v W v

- -

mBGL mBTOC DETAILS

oo I 2% GENERAL INFORMATION
Location : MT PLEASANT

Driller : McDERMOTTS DRILLING
Rig Type : PIONEER 1600

Date Drilled : 14/11/97
Coordinates : 284405 mE 1431872mN
Casing R.L. : 258.2 mAHD

Top of Casing : 0.12 mAGL

COMPLETION NOTES

Screen Type : MACHINE SLOTTED
Material : CLASS 9 UPVC
Diameter : 50 mm

Slots : 400 micron apertures
Open Area : 2.5 %

FILTER PACK MATERIAL
2-3mm graded washed qtz. sand
SILTSTONE, laminated, dark grey with light - 6.9 B0C from 0.Sm to 6.93mBT0C

; . Beddi §:8% 10 .
e s seomen trom hortzontel. CEMENT DETAILS
Surface Casing Cemented

from0.12m to00.22mBT0C
Bentonite Seal0.22m to 0.9mBT0C

HYDRAULIC DATA
Top of Aguifer :
Static W.L.: 3.56mBT0C

TOPSOIL. silty clay/clayey silt, brown,

0.8

'

[
-

i

1
h

CLAY, silty to SILT, mottled orange yellow
ang light grey. weathered resicusl.

50mm j.d. CLASS 9 UPYC

i

AN AT

lil
=

3.5

Machine Slotted

SILTSTONE, orange to light yellow, highly
weathered. From 5m, lamination becomes
apparent ang bedding becomes definite with
mudstone layers discernable.

e
[RERRNENRENAN]
[RERRERNRRRNE]
IRARSAANRRNALR]

ti
1t
1110
[HNER)
N

]
"

Test Pumped:
Test Start :
Discharge :
Ouration
Drawdown

FIELD WATER ANALYSIS
pH: 7.1 Temp.:

Conductivity : 7060 uS/cm

NOTES

Augered with water assist to
remove cuttings.

A PPK

Emvironment&infrastructure

DRAWN DT DATE OE-Mar‘-QGJ
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> —
® BORE COMPLETION DETAILS - WRA4L
» MOUNT PLEASANT - WESTERN REJECTS AREA
» STRATIGRAPHIC DESCRIPTION LOG DEPTH
]
mBGL mBTOC DETAILS
> | oo ™ T°%s | GENERAL INFORMATION
. == Location : MT PLEASANT
. TOPSOIL, silty CLAY/clayey SILT, brewn = Oriller - McDERMOTTS DRILLING
! Rig Typg : PIONEER 1600
. CLAY s1lty/SILT clayey. light orange brown, Date leled T 13/41/97
sandy with gravelly lenses, weathered rock Coordinates :280873 mE 1432060mN
[ ] - fragments at base. Casing R.L. : 242.0 mAHD
Top of Casing : 0.66 mAGL
» coRE L0SS 21 37 COMPLETION NOTES
o | Screen Type . MACHINE SLOTTED
B | g | Material : CLASS 9 UPVC
' CLAY silty + clayey SILT. mattled orange . Diameter : 50 mm
| ¥ im0 4.6n extremcly veatnerad sijcstons o | Slots : 400 micron apertures
[~ tleached cream/buff Most likely an extremely =< Open Area : 2.5 %
thered clayst ith siltstone } . 2]
’ weathered claystone wi siltstone layers u FILTER PACK MATERIAL
‘ - CORE LOSS -~ | 2-3mm graded washed qtz. sand
J £| from9.40m to 22.40mBTOC
n
’ i WEATHERED CLAYSTONE/SILTSTONE, mattled CEMENT DETAILS
) ‘ urénge prown § light grey. S'ome lamination, Surface CBSing Cemented
I from0.66m tol.06mBTOC
’ Bentonite SealB.40m t08.40mBTOC
’ SANDSTONE. fine grained. HYDRAULIC DATA
' Top of Aquifer :
’ Static W.L.: 3.77mBT0C
‘ L 10 Product Level :
Test Pumped:
’ . Test Start :
- Dischgrge :
' INTERBEDDED MUDSTONE/SILTSTONE, light to dar Ouration
strongley weathered. Occasional sandstone Drawdown
. ] lenses approx. S cm thick.
I FIELD WATER ANALYSIS
» | pH: 6.8 Temp.:
Conductivity : 5380 pS/cm
D i = NOTES
o Augered first metre.
D I = 14.53
[ ]
-. COAL
J
P E
18.65 0
s = P
[ ) | 5y INTERBECOED SILTSTONE/MUDSTONE (laminate) E :: :: ] =
mostley siltstone, light grey. Core breaks —— ) ' )
' readily along becding planes. == 1 1
. :: .—_: . E = 3 Environment&Infrastructure
=== 51,7 10 {2 =) 254 sec
T - : DRAWN o7 DATE 02-Mar-98




SORE COMPLETION DETAILS - WRA4U
MOUNT PLEASANT - WESTERN REJECTS AREA

~N

STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL mBT0C DETAILS
|, oo I T2%.0s GENERAL INFORMATION
. = £ | Location : MT PLEASANT
TOPSDIL, silty CLAY/clayey SILT. brown =— 5 | priller : McDERMOTTS DRILLING
——— @ | Rig Type : PIONEER 1600
A WY == @ | Date Drilled : 13/11/97
/SILT clayey. light beown, S &2
L wavn gravel1y lenses. weotnered rock ] = | coordinates :280873 nE 1432060mN
i fragments at base. —— z g . | Casing R.L. : 242.0 mAHD
== . ¢ - 2 | Top of Casing : 0.08 mAGL
cone Loss £ £ | COMPLETION NOTES
i = = Screen Type : MACHINE SLOTTED
== | Material : CLASS 8 UPVC
CLAY silty + clayey SILT. mottled orange =" ® Diameter : 50 mm
yellow § brown, minor rounded qtz. pebbles E g Slots : 400 micron apertures
Pam. 245 t 1 athered siltsto = — ;
B blegcheu cr:a:;b;?:engs:e]ik:rl‘; an‘extre::]y § é-—-—-—2 ODEF\ Area : 2.5 %
layst ith sil 1 . = 2
weathered claystone with si tstone layers £ = 5 FILTER pACK MATERIAL
CORE LOSS 2 2-3mm graded washed qtz. sand
=E from 1.8m - to B.14mBTOC
| WEATHERED CLAYSTONE/SILTSTONE, mottled g = CEMENT DETAILS
orange brown & light grey. Some lamination, § Surface Casing Cemented
—— = from0.08m t00.48mBTOC
: [ =—=3.8.06 10 (=-=J g.14 B0C

Bentonite Seal0.48m to 1.8mBTOC

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 3.87mBTOC
Product Level :

Test Pumped:

Test Start :

Discharge :

Buration

Drawdown

FIELD WATER ANALYSIS

pH: 7.1 Temp.:

Conductivity : 7140 pS/cm

NOTES

Augered with water assist
to remove cuttings.

PPK

Environment&Infrastructure

DRAWN 0T DATE 02-Mar-98




~ )
BORE COMPLETION DETAILS - WRABL
-MOUNT PLEASANT - WESTERN REJECTS AREA
STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL mBTOC DETAILS
o doo I 2% GENERAL INFORMATION

=——— Location : MT PLEASANT
= Driller : McDERMOTTS DRILLING
5 . . " Rig Type : PIONEER 1600
Silty CLAY/clayey SILT, light orange brown
;it:’\ ligntcgra‘zyymottling. minor sand layers Date Drilled : 12/11/97
stiff but crumbly. 2.5-2.7m rounded pebbly Coordinates :280318 mE 1434995mN
- layer. Casing R.L. : 228.7 mAHD

il

== 2 3.12 Top of Casing : 0.69 mAGL
fF———] %)
! = g | COMPLETION NOTES
o | Screen Type : MACHINE SLOTTED
| « | Material : CLASS 9 UPVC
CORE LOSS, orill bit broke, likely sandstone @ Diameter : 50 mm
float, sandstone in last i0cm. =} Slots : 400 micron apertures
N = | Open Area : 2.5 %
CLAY, ttled light § orange, rock
fragm::ts inmmtl:g neg:e:aseo (:edrcck) E FILTER PACK MATERIAL
- © | 2-3mm graded washed qtz. sand
from 9.7m  to 19.3mBT0C
| CEMENT DETAILS
SANDSTONE, tine to medium grajned, yellow Surface Casin'g Cemented
to or.ange brown, highly weathered, rubble fr\omo'sgm to 1. i1mBTOC
zones: 5.7-7.0n. 7.1-7.28. Bentonite Seal 8.2m to 9.7mBTOC
i HYDRAULIC DATA
Top (_Jf Aquifer :
CLAYSTONE, highly weathered, gravel rock ~1-9. Static W.L.: 3.12mBT0C -
[~ 10 fragments - quartz, chert. ———-10 Product Level :
a Test Pumped:
. Test Start :
| . Discharge :
== Duration
F- Drawdown

FIELD WATER ANALYSIS

pH: 7.6 Temp.:
Conductivity : 5730 HS/cm

NOTES
Augered first metre.

- INTERBEDDED MUDSTONE/SILTSTONE, light to i
gark grey, laminated, highly weathered
grading to fresh at approx 13.5m.

1
M
L

| 1
L

g
1
|

-I-v-'.
1
1
1

1
1
A

Machine Slotted

it

|
)
1

18.5410 == 12.3 B0C

PPK

Environment&Infrastructure

. .
Y
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BORE COMPLETION DETAILS - WRABU
MOUNT PLEASANT - WESTERN REJECTS AREA

~

STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL m8T0C DETAILS
. % . |GENERAL INFORMATION
B & | Location : MT PLEASANT
o | Driller : McDERMOTTS DRILLING
- i Rig Type : PIONEER 1600
1 SILT, light orange brown :
S:i:}» %g:(cgra-gsymottling.lgminor' sand layers - =|1.86 § Date Drilled : 12/11/97
stiff but crumbly. 2.5-2.7m rounded pebbly F = o Coordinates :280348 mE 1431895mN
- laver. = 2 o | Casing R.L. : 228.7 mAHD
E 2 3 270 — | Top of Casing : 0.12 mAGL
F = 5
HE ¢ | COMPLETION NOTES
EZ - Screen Type : MACHINE SLOTTED
Z b Material : CLASS 9 UPVC
CORE LOSS, drill bit broke, likely sandstone s ° Diameter : 50 mm
float, sandstone in last 10cm. E__ g__: Slots : 400 micron apertures
K =5 z Open Area : 2.5 %
cLay, led 1 & . rock — V5.4 s 2
f::gmz:tt; zom;an;eg:e;aseor‘(::gme-oc:t):c ———1-5.7 == FILTER PACK MATERIAL
' e = 2-3mm graded washed qtz. sand
SANDSTONE, fine to medium grained, yellow §_5 from 1.6m to 7.8mBT0C
to orange brown, highly weathered. rubble =
zones: 5.7-7.0m, 7.1-7.2m. g CEMENT DETAILS
"""" 7.52 10 5= 7 64 B0c Surface Casing Cemented

— 10

»

from0.42m to 0.4mBTOC
Bentonite Seal 0.4m to 1.6mBTOC

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 2.70mBTOC
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH: 7.0 Temp.:
Conductivity : 3890 pS/cm

NOTES

Augered with water assist
to remove cuttings.

PPK

—— P
environment&infrastructure

DRAWN DT DATE 02-Mar-S8 J
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BORE COMPLETION DETAILS - WRAGBL
- WESTERN REJECTS AREA

MOUNT PLEASANT

—

v e v @ @ 9 v U U U U UV VvV VU W VvV V'V VvV VYV YV VUV UV UV VUV D U SO OGS

STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL mBTOC DETAILS
o 00— =C%.s3 GENERAL INFORMATION
TOPSOIL, clayey SILT red brown. - ldor;ation © MT PLEASANT
gl riller : McDERMOTTS DRILLING
! i 2 11.644 Rig Type : UNIVERSAL 650

—1

CORE LOSS due float in alluvium

SILT, CLAY, SILTSTONE, £ SANOSTONE, highly
gisturbed sample

INTERBEDOED SILTSTONE/MUDSTONE, orange brown
highly weathered, becomes less leached

from Sm {light and dark grey). Moderately
weathereg from approximately 7m.

CORE LOSS
SILTSTONE/SANDSTONE, v.f.grain. light grey
INTERBEDDED SILTSTONE/MUDSTONE, highly

o

weathered light and dark brown.
SILTSTONE/SANDSTONE, very fine grained,

light grey with carbonaceous stringers
(fossiliferous) .

CORE LOSS

MUDSTONE, highly weathered and gisturbed
possible fracture zone at top.

SILTSTONE/SANDSTONE, very fine grained,
light grey.

INTERBEDDED SILTSTONE/MUDSTONE (LAMINITE)
light ang dark greys. siltstone beds upto
0.3m thick. Slightly weathered (Fe stained)
from 14.05 to 14,13,

CORE LOSS from 15.45 to 15.64m.? fracture?

COAL ang carbonaceous lense

INTERBEDDED SILTSTONE/MUDSTONE (LAMINITE)
light and dark greys.

— 20

16.0

& 19 0 8oC

Machine Slotted

S0mm i.d. CLASS 9 UPVC

Date Drilled : 18/11/97
Coordinates ;279690 mE 1431363mN
Casing R.L. : 212.2 mAHD

Top of Casing : 0.53 mAGL

COMPLETION NOTES

Screen Type : MACHINE SLOTTED
Material : CLASS 9 UPVC
Diameter : 50 mm

Slots : 400 micron apertures
Open Area : 2.5 %

FILTER PACK MATERIAL

2-3mm graded washed qtz. sand
from 9.7m  to ¢8.95mBTOC

CEMENT DETAILS

Surface Casing Cemented
from0.53m to 0.8mBTOC

Bentonite Seal 7.3m to 9.7mBT0C

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 1.644mBTOC
Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH: 7.8 Temp.:

Conductivity : 5640 HS/cm

NOTES
Augered top metre

PPK

En\ironmcnl&lnfmstrucmr‘:

DRAWN DT

DATE 02-Mar-58 J




C BORE COMPLETION DETAILS - WRABU |

MOUNT PLEASANT - WESTERN REJECTS AREA

STRATIGRAPHIC DESCRIPTION LOG DEPTH
mBGL mBTOC DETAILS
. oo —  ~C.s GENERAL INFORMATION
e Location : MT PLEASANT
TOPSOIL. clayey SILT red prown. Stele o Driller : MCDERMOTTS DRILLING
- ! =T 1% Rig Type : UNIVERSAL 650
Date Drilled : 18/11/97
CORE LOSS due float in alluvium 2 43 Coordinates :2739630 mE 1431863mN

Casing R.L. : 212.2 mAHD
Top of Casing : 0.53 mAGL

i
L

50mm i.d. CLASS S UPVC

i

COMPLETION NOTES

Screen Type : MACHINE SLOTTED
Material : CLASS 9 UPVC
Diameter : 50 mm

Slots : 400 micron apertures
Open Area : 2.5 %

FILTER PACK MATERIAL
2-3mm graded washed qtz. sand
from 2.4m  to 8.43mBT0C

CEMENT DETAILS

Surface Casing Cemented

B.43 BOC from0.53m to 0.9mBTOC
Bentonite Seal 0.9m to 2.4mB70C

SILT, CLAY, SILTSTONE, & SANDSTONE, highly
disturbed sample

‘Machine Slotted

INTERBEDDED SILTSTONE/MUDSTONE, orange brown
highly weathered, becomes less leached

from Sm (light ano dark grey). Moderately
weathered from approximately 7m.

n
i1

HYDRAULIC DATA

Top of Aquifer :

Static W.L.: 1.46mBT0C
L 10 Product Level :

Test Pumped:

Test Start :

Discharge :

Duration

Drawdown

FIELD WATER ANALYSIS
pH : 6.9 Temp.:
Conductivity : 9870 pS/cm

NOTES

Augered with water assist
to remove cuttings.

A PPK

Environment&infrastructure

DRAWN DT DATE 02-Mar-88 J




Groundwater Chemistry Results

Appendix B
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT . .

AGE of
LABORATORY: ENV SYDNEY
BATCH NUMBER: ES8549
CONTACT: MR PETER KUBE SUB BATCH: 0
° PPK ENVIR & INFRASTRUCTURE P/L ) 12
CLIENT: No. OF SAMPLES:
ADDRESS: DATE RECEIVED: 12/12/97
" P O BOX 115 DATE COMPLETED: 29/12/97

SINGLETON NSW 2330 '

ORDER No.: 58E047B SAMPLE TYPE: WATER . PROJECT:
[19)] ka2 WRA3 WRA3
Kethod Analysis description Toits Lo} LONER LOVIR JpPER LOVER
BB-005F  Calciun - Hlitered /L 1 35 ] 10 39
ID-010F - Magnesimm - Filtered i/l 1 1% Y] 203 0
ID-015¢F Sodiun ~ Filtered i/t 1 141 1080 960 2200
10020 Potassiun - Filtered i/l 1 1 2 B ki
1030 Carbonate as £aC03 /L 1 dq 60 < <
- 10-035 Bicarbonate as CaC03 i ag/L 1 943 995 1360 1490
£-037 iXalinity as CaC03 1/l 1 948 1060 1360 , 1430
ID-0401 - Sulphate - Filtered /L 1 7 63 170 39
ID-045 Chloride . /L | 1020 1610 1080 4890
- 36-005F  Iron - Filtered g/l 0.1 <0.1 .1 <0.1 .0
52-005 Total Cations e/l 0.01 49.917 66.76 59.55 18
5-010 Yotal Anions e/l 0.01 49,38 67.93 59.12 176
BZ-015 Actual {Anion / Cation) Difference e/l 9.0t 0.59 1.17 0.43 2.31
B2-020 Allowed (Anion / Cation) Difference e/l 0.01 0.87 1.16 1.02 2.83

COMMENTS:

Ionic balance for WRA6 LOWER out of acceptable limits due to analytes
not quantified in this report. Iron LOR's raised (x10) for WRA3 LOWER

& WRA8 LOWER due to the high concentration of dissolved s %/
* This is the Final Report which supersedes any preliminary reports with this batch number. * Results aply to sample(s) as submitted by cli

v 9 9 9w @

Bn’sba.ne o . Laboratones aiso in:

gl:g::y (07) 3243 7222 Fax: {07) 2243 7218 Singapore This L.aporatoq is registered by the National N A
Phone: (02) 9841 3500 Fax: {02) 9841 9530 Malaysia R Association of esting Authorities, Australia. The -
Melbourne Thailand- - . - e . IR ¢ test(s) reported herein have been performed in H

Phone: (03) 9853 5299 Fax: (03) 9853 0730 - Hong Kong . .
o Perth o e AT New Zealand cli i s o ol
_Phone: (09) 249 2988 Fax: (09) 249 2842 . . . L o

accordance with its terms of registration. This
... document shall not bereproduced except in full.




®
® AUSTRALIAN LABORATORY
SERVICES P/L
® A.C.N. 009 936 029
. ANALYTICAL REPORT _ ,
r
® LABORATORY: ENV SYDNEY
® BATCH NUMBER: ES8549
CONTACT: MR PETER KUBE SUB BATCH: 0
" PPK ENVIR & INFRASTRUCTURE P/L ! 12
D CLIENT: No. OF SAMPLES:
ADDRESS: BOX 115 DATE RECEIVED: %S/ igl g;
. P O DATE COMPLETED: / /
SINGLETON NSW 2330
D
ORDER No.: 58E047B SAMPLE TYPE: WATER PROJECT:
» M TR LS RS
» Kethod Analysis description Toits LoR 1394 LOWIR UPPER LO¥IR
L
D-005F  Calcima - Hiltered 2/l 1 n 1 i 11
. B0-0101 - Magmesium = - Piltered /L 1 406 214 23 25
D ID-0151 Sodim - Biltered n/l 1 1150 868 55 822
Z|  I-020F  Potassita - Filtered a/L i k)| 19 1 2
ol - 1D-030 Carbonate as CaC03 1/l 1 d < d 54
’ 1D-035 Bicarbonate as CaC03 n/l i 1110 1200 n1 §33
! 1-037 Aalinity as CaC03 1/l 1 1110 1200 m , 987
2 ED-040F - Sulphate - Hiltered /L 1 186 151 16 89
10-045 Chloride /L i 240 1 936 1380
’ 16-005F  Iron - Hiltered /L 0.1 <1 2.0 .1 0.4
? 12-005 Total Cations _ 1)1 0.01 88.07 - 58,25 43.02 59.16
E2-010 Total Anjons e/l 0.01 89.26 58.74 42.33 60.11
! 12-015 Actual (Anion / Cation) Difference xe/l 0.01 1.19 0.49 0.69 0.95
Z-020 Alowed (knion / Cation) Difference e/l 0.01 1.4 1.02 0.76 1.04
b
b
»
]
D
[
b
P| COMMENTS:
b
’ //////
* This is the Final Report which supersedes any preliminary reports with this batch number. » Resuits apply to ample(s as submitted by clie
. Brisbane - Laboratories aiso in:
~ Brone: (07) 3243 722 Fax: (07) 3243 7218 anaapt.)are I\zis LaForaufx]Y is re%xstgred by Athe hllahgrr;]al N A
P Hhone: (028841 9500 Fax: (02)8841 9530 ity test®) reporied heren have beon Fedamed 1n T
Phone: (03) 8853 :.zag ;:ax {03)9853 0730 - Hong Kong B ) accordance with its terms of regustratson This §
i Phg:‘e 109 328 2 sss Fae 1008 248 saip o New Z,‘?a‘a'f\“,,“ S B : N ! E g document shall not be reproduced except in full :



AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT |

Y O 9 O 9

of 3
LaBORATORY: BNV SYDNEY
MR PETER KUBE satcrinumpen: 80549
: SUB BATCH:
CONTACT:  ppy ENVIR & INFRASTRUCTURE P/L 12
. CLIENT: No. OF SAMPLES: 12/12/97
' . DATE RECEIVED:
> APDRESS: p o BOX 115 oAt conpLeren, 29712797
’ SINGLETON NSW 2330
D
: ORDER No.: 58E047B savpLeType:  WATER PROJECT:
. TRAG RAG TRy VRAS
» Nethod Analysis description Toits LoR UPPER LOVER LOVER LOWER
»
’ 10-005F  Calcimn - Miltered 19/l 1 ]! 14 29 39
; 13-0107  Magmesimm - Filtered i/l 1 567 126 190 930
, I0-015F - Sodim - liltered 19/l 1 140 609 3 2110
7| I-020F . Potassiua. - Piltered g/l 1 3 16 it 3
’ I-030  Carbonate as CaC03 1/l 1 | 3 50 3
I0-035 - Bicarbonate as CaCl3 ag/l 1 1610 1160 870 1430
’ 10-037 . Alkalinity as CaCl03 1/l i 1610 1190 920 S 80
- ID-040F Sulphate + = Hltered K/l i M 52 n 390
’ 10-045  Chloride /L 1 2630 1320 1010 4650
16-0051 Iron - Filtered i/l 0.1 <0.1 <0.1 <0.1 <t.0
’ 12-005 Total Cations pe/l 0.01 i .9 49,33 1
| 12-010 Total Anions gefL 0.01 m 62.12 48,50 169
’ - H-015 Actual (Anion / Cation) Difference e/l 0.01 0.5 .15 0.83 1.98
12-020 Alloved (Anion / Cation) Difference xe/L 0.0t 1.83 1.07 0.86 .13
P | COMMENTS:
»
« This is the Final Report which supersedes any prehmmary reports with this batch number. * Results apply to samole/s ) as submitled by ciie

4

Brisbane . Labomtonas also in:
;;’me (07) 3243 7222 Fax: (0’) 32437218 3ngapore Xgis Laborat:()r'? is registered by the National [N A
alaysia . sociation of Testing Autherities, Australia. The
L f;’,‘?{‘,f,,,“’,,fl““ 9500 Fax: (02) 9841 9530 Thailand . lest(s) reported heren have been performed in T
._Phone: (03) 9853 5299 Fax (93) 9353 0730 Hong Kong " accordance with its terms of registration. This B
- Perth 2u:.. New Zealand: ... document shall not be reproduced except in full. = -
Phone: l09|2492988Fax mq\ngm.m HOE e e T SR S A B



L Parth s -
+7.., Phone: (08) 249 2988 Fax: (09) 249 2942 0 .-

b
AUSTRALIAN LABORATORY
b SERVICES P/L
A.C.N. 009 936 029
' YTICAL REPORT
. ANALYTICA L
) Leonsrony,  ENV_SYDNEY
d CONTACT: MR PETER KUBE Bmé;gﬂggi 0
° PPK ENVIR & INFRASTRUCTURE P/L § 12
) CLIENT: No. OF SAMPLES: 12/12/97
" ADDRESS: DATE RECEIVED:
P O BOX 115 DATE COMPLETED: 29/12/97
J SINGLETON NSW 2330 '
' | ORDER No.: 58E047B SAMPLE TYPE: QUALITY - CONTROL PROJECT:
) ¥RA1 LOWER ¥RA6 LOWER YRAT LOVIR ¥RAS LOWER
) Kethod Analysis description Units L0k $SPR RIC (x $SPE RIC (ER
D
I-005F  Calcimn - Filtered g/l 1 —ee- i -—-- -—--
DI m-owr  Magresim - Filtered 1/t 1 126 -
10-0157  Sodiun - Hltered i/l 1 -—-- 613 ---- -—--
DI m-oor  Potassin - Riltered /L 1 1
- 1D-030 Carbonate as CaC03 g/l 1 - i - <
P 1035 Bicarbonate as Cat3 1/l 1 130 1480
© D-037  Mlkalinity as CaC03 ag/L 1 - 1170 - 1480
28 ID-040F - Sulphate - Hltered ag/l 1 ---- 52 - ———-
o ID-048 Chloride g/l 1 10 % 1320 3.0 % 4840
) B6-005F  Iron - Piltered /L 0.1 103 % 0.1 06 % -
) 2-005 Total Cations e/l 9.01 -—-- 38.14 - -
1-010 Total Anions e/l 0.01 -——- 61.72 ---- -—--
) 12-015 Actual (Anion / Cation) Difference e/l 0,01 - 23.58 - ——
¢ 124020 Mloved (Aoion / Cation) Difference e/l 0.01 - 1.06 .- ———
)
)
)
)
)
)
)
)
)
) | COMMENTS:
) Results which appear on this report are for laboratory
QUALITY CONTROL purposes.
' Y
* This is the Final Report which supersedes any prefiminary reports with this batch number. * Resuits apply to sample(s) as submitted by ck
' 5%555:387)3243 7222 Fax: (07) 3243 7218 gnt';:;:;;ﬁes oot This Laboratory i§ (eqistereq by the N_atigrnal rﬁ(
\ - P M7 T s N
4 *- . - Phone: {03) 9853 5299 Fax: {03) 9853 0730 Hong Kong : ; ERT accordance with its terms of registration. This
~Perth. o - 5 Ngw_ng?Iavnt’!jt, ST e e e ?_ocumenf sh_allkr}otVbenrepfoduckgdkexcvep,t in full..




AUSTRALIAN LABORATORY bR
o A SERVICES P/L
e A.C.N. 009 936 029
. | YTICAL REPORT )
. ANALYTI L
® LABORATORY: ENV SYDNEY
) BATCH NUMBER: ES8549
CONTACT: MR PETER KUBE SUB BATCH: 0
" PPK ENVIR & INFRASTRUCTURE P/L ) 12
CLIENT: No. OF SAMPLES:
» ADDRESS: ‘ DATE RECEIVED: %g/ 12/ 37
» P O BOX 115 DATE COMPLETED: /12/97
SINGLETON NSW 2330

» ORDER No.: 58E047B SAMPLE TYPE: QUALITY CONTROL ppqjecr
) ¥ETHOD

Kethod aalysis description Toits L0R BLAKK
® 12/12/97
®

13-0051  Calcimm - Filtered K/l 1 <
» 10-010  Kagnesim - Filtered ag/L 1 <
| ID-0151  Sodius - Filtered g/l 1 <
[ ID-020p  Potassimm - Filtered /L 1 <l

1D-030 Carbonate as Cal03 ‘ K/l 1 —eee
] 1D-035 Bicarbonate as CaC03 1/l 1 -

1D-037 MYalinity as CaC03 1/l 1 —--
P| noor  suphate - Riltered 1l 1 d

ED-045 Chloride y/L 1 d
P 16-005F  Iron - Filtered 1/t 0.1 @.1

12-005 Total Cations 2e/L 0.01 ——--
P 12-010 Yotal Anions o aefl 0.01 ---

22-015 Actual {loion / Cation) Difference xefL 0.01 ce—-
P £2-020 Mlowed (Anion / Cation) Difference e/l 0.0t -
»
P
»
»
. -
®
D
. b
[
» COMMENTS:
»
> W//
. * This is the Final Report which supersedes an)‘l preliminary reports with this batch number. * Results applyAo sample(s) as submitted by clic
.' grisba_no . {.aboratories also in:
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L gmn?’e:;(m) 9853”5299 Féxf (039853 0730 Hong Kong - : . T . accordance with its terms of registration. This

Perth s oo New-Zealand: = oo ;.- document shall not be reproduced except in full.
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Appendix C
Field Hydraulic Test Data

1

. . N mmeea s
A A A A A A A A A A A A A A A A A A A A A A A6 A A A A a8 A a8 a



P
P
[ ] WRA1U - HVYORSLEV ANALYSIS
® 1 4006000000004 + >~ * *
» |
L < 7 e T ET e e T U Y L
&= .
[ ¢ 2 }
|
' 0.1 - :
. 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Time (seconds)
b
] .
» WRA1L- HVORSLEV ANALYSIS
. ;5 1 = = == == ———
o
==: *
o
g N ’
 0.01 - 2 e o' o e
' 0 50 100 150 200 250 300 350 400 450 500
' TIME (seconds)
" WRAZ2L - HVYORSLEV ANALYSIS
1 ! - r
. 7 nd & " : t ;
) £ 037 e e R L S
=4 i 1 :
' i |
| | L
' 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time (seconds)
]
b
D WRA3U - HVORSLEV ANALYSIS
] 1 : ‘
hll.! - **e i i It | } |
| i i
b R 1 | |
e T A T Bt Bt e A AR A
) SERERERREE | |
' Pl ' | b ; ‘ ?
L L | |
b 0.1 it : -
0 50 100 150 200 250 300
. Time (seconds)
|
' PK
' énvironment&lnﬁasrrucmm




J
J
] WRAZ3L - HVORSLEV ANALYSIS
. .
! e
P N
B3 K< 7 4 iy Rt Rt S I S M A e
J
b 01
. 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time (seconds)
b
J
D WRA4U - HVORSLEV ANALYSIS
b
* o
| 2 s PR A M B ISPUUIY P PO DU
b Tl
i L 4
b
1000 1500 2000 2500 3000
’ Time (seconds)
’ WRAAL - HVORSLEV ANALYSIS
’ b oot [ 1 ]
a
D 09440 uJ, e
o *lle
. £ 037 T Ty ey Ty i e it yritritrrirrinvritrrin:r
= L 4 >
’ \d
0.1 t
’ 0 200 400 600 800 1000 1200 1400 1600 1800 2000
1 Time (seconds)
b
D
. WRAS5U - HVORSLEV ANALYSIS
1
P T eie o | o oo
' * * * * *
g 0.37 e S R T T T A y S B el I
J = ¢ .
b 0.1 :
0 50 100 150 200 250 300 350 400 450 500
. Time (seconds)
b
’ !ﬁ\ronn!;w&ln;rwmm




N 2 BB

U W W

gy gy - E B e

. A

h/ho

hiho

htho

WRASL - HVORSLEV ANALYSIS

1 w
AR R :
!
kY4 ER R REE CEEEREE SRR A R St Sl M seee
|
* |
0.1 + : i
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Time (seconds)
‘WRAGU - HVORSLEV ANALYSIS
1 ‘ﬁ.”..’
* o R
*e
037 |—-----=~=----1------ e s B Rl St R i b bl Bl -
L
* o .
L
0.1
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Time {seconds)
WRASGL - HVORSLEV ANALTSIS
L SN
T e
*e
ML Y .
* o
*
0.37 e et Sl ~F—=-=--- A Al il il Sl 3
¢ .
L
*
L
04 ¢
-100 100 300 500 700 900 1100 1300 1500

PPK

Environment &infrastrucrure




Laboratory Hydraulic Test Report
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AUSTRALIA PTY LTD

447-9 Belmont Ave, Kewdale, Perth WA 6105
Tel (61-8) 93533944  Fax (61-8) 9353 1369
E-Mail corelab@corelab.com.au

Permeability Study
Conducted on
Mt Pleasant Borehole
Samples

Prepared for
PPK Environment & Infrastructure Pty Ltd

January 1993

File: PRP-87066

Rock Properties
Core Laboratories
Perth
Austrafia
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ie;ee ?‘rt‘éh{:fs' opinions or interpretations are based on observations and materials supplied by the client to whom; and for whose exclusive and confidential use: this report is
- interpretations or opinions expressed represent the best judgment of Care Laboratories, (all errors and omissions excepted), but Core Laboratories and its officers

- employees, assume no responsibility and make no warranty or representations, as to the pr ivi i i i i
; . : . . ! . oductivity, proper operations, or profitablen f | r other mineral
sand.in connection with which such report is used or relied upon. : P Y. Propet op . P bleness of any oll gas or oiher minera




AUSTRALIA PTY LTD

C() LAB CORE LASORATORIES

12 January, 1998

PPK Environment & Infrastructure Pty Ltd

PPK House
g Blaxiand Rd
Rhodes NSW 2138

Attention : Mr. D. Thomson

Subject : Permeabiiity Study

Well : Mt Pleasant
File : PRP-97066
Dear Sir,

Presented herein is the final report of a permeability study conducted on the twelve samples from
the above well that were forwarded to our laboratory in early December, 18567.

We appreciate the opportunity to present this service to you. Please contact us should you
require any further information or assistance.

Yours sincerely,
CORE LABORATORIES

feel

Darryl Beer
Senior Core Analyst

A.C.N. 065 540 838
P.O. Box 785__. Clove(daje 6985 Western Australia. Tel (61-8) 5353 3944, Fax (61-8) 9353 1389, E-Mail comlab@corslab.com.au
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COMPANY :PPK ENVIRONMENT & INFRASTRUCTURE PTY. LTD.
WELL : MT PLEASANT
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COMPANY :PPK ENVIRONMENT & INFRASTRUCTURE PTY. LTD. -
WELL : MT PLEASANT

’ INTRODUCTION
)
b Fourteen slim-hole full-diameter cores arrived at our Perth laboratory on 10th December, 1997. We
were requested by faxes dated Sth and 12th December to determine permeability on twelve of these
b samples and to report the data as hydraulic conductivity in metres/day. '
INVENTORY
Borehole Sample # Depth Range (mBGL)

WRA1 1 8.64 - 8.86

WRA1 2 10.25 - 10.42

WRA2 5 4.61-480

WRA2 6 10.76 - 10.95

WRA2 7 15.49 - 15.66

WRA3 8 8.85-9.00

~ WRA4 9 4.49 - 4.62

WRA4 10 11.23-11.38

WRAS 1 7.58-7.82

WRAS 12 10.76 - 11.00

WRAS 13 6.57-6.85

WRAGE 14 13.82 - 14.00

- File : PRP-97066 CORE LABORATORIES AUSTRALIA - 1998 Page 1
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COMPANY  : PPK ENVIRONMENT & INFRASTRUCTURE PTY LTD
WELL : MT PLEASANT

Laboratory
Procedures

File: PRP-97066 CORE LABORATORIES AUSTRALIA - 1987




COMPANY : PPK ENVIRONMENT & INFRASTRUCTURE PTY. LTD.
WELL : MT PLEASANT

LABORATORY PROCEDURES

Initial iInventorv

%4- ‘%i- w- - . - -

The core pieces were laid out and checked against the sample list on the two faxes received. The

b plug depths were taken as the depth interval as supplied on the sample list for the core pieces as
requested.

)

D

' Plug Sampling and Preparation

D Two 1 inch diameter core plugs (one horizontal and one vertical) were drilled in each core sample
’ using tap water as the bit lubricant. The ends of the core plugs were trimmed, and the trim ends
! bagged and labelled. The samples were cleaned of fines, surface dried and numbered. A total of

twenty one plugs were obtained. Three plugs (8H, 9H, and 9V) were unsuccessful after several
attempts, so it was decided to measure their permeabilities using a probe permeameter.

The samples were dried in a convecnon oven at 80°C for 24 hours, and allowed to cool to room
temperature in desmcators

Permeabilitv Determinations

The length and diameter of each plug was recorded prior to measuring its permeability at ambient
pressure (1000psi). Two standard check plugs were run in conjunction with every run of samples.
Klinkenberg permeability (Kinf) values (in millidarcies, mD) are obtained directly from the CMS™300,
since it operates by unsteady-state principles.

Permeability Conversions

N W Y N YW W R YW W YW YW

l Permeability expressed as hydraulic conductivity is temperature dependent, therefore it should be
) stated with the temperature for which it applies. The two standard temperatures used are 20°C and
80°F, and their respective conversion factors are:
) For 20°C : Kint X 8.303 x 107™ = Ky
For 60°F : Kinf X 7.413 X 10™ = Ki

Where : Kins = Klinkenberg permeability (mD)

Kie = hydraulic conductivity (m/day)

The permeability data and hydraulic conductivity data, at both standard temperatures, is tabulated on
page 3.

ooy W W W 'w

CORE LABCRATORIES AUSTRALIA - 1998 ' Page 2




COMPANY  : PPK ENVIRONMENT & INFRASTRUCTURE PTY LTD
WELL : MT PLEASANT

Tabular
Data

- W W W W W W

e W W N YW W W W YW W
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'COMPANY : PPK ENVIRONMENT & INFRASTRUCTURE
WELL : MT PLEASANT .
)
) PERMEABILITY RESULTS
D
' SAMPLE | BORE DEPTH ORIENT. PERMEABILITY HYDRAULIC
. NUMBER | HOLE FROM TO 1000psi NOBP CONDUCTIVITY
(mBGL) | (mBGL) Kinf Kair 20°C. 60°F.
) (md) (md) m/day m/day
..
1 WRA1 864 886 Horizontal — 2.64 322  2.19E-03 1.96E-03
4 Vertical 0.045 0.057 3.74E-05 3.34E-05
) 2 WRA1 1025 10.42 Horizontal  1.04 1.37  864E-04 7.71E-04
| Vertical 0.043 0.084  3.60E-05 3.21E-05
» WRA2 461 4.80 Horizontal  3.00 3.62  249E-03 2.22E-03
) Vertical 0.110 0.155 9.13E-05 8.15E-05
)y 6 WRA2 10.76 10.95 Horizontal  0.038 0.082  3.14E-05 2.80E-05
¢ | ,, Vertical 0.009 0.018  7.16E-06 6.39E-06
b 7 WRA2 1549 15.66 Horizontal  0.020 0.041 1.69E-05 1.50E-05
) : . Vertical 0.004 0.010  3.73E-06 3.33E-06
-8 WRA3 885 9.00 Horizontal* 0.617 0.921  512E-04 4.57E-04
' Vertical 0.005.  0.011 3.97E-06 3.54E-06°
) 9 WRA4 449 462 Horizontal*  <0.001 0.001 <8.30E-07 <7.41E-07
R | Vertical* 1.46 200  121E-03 1.08E-03
P 10 WRA4 1123 11.38 Horizontal 0225 0.368  1.87E-04 1.67E-04
| Vertical 0.021 0.044  1.75E-05 1.56E-05
) / ,
y 11  WRA5 7.59 7.82 Horizontal ~ 0.001 0.002  8.30E-07 1.48E-06
Vertical 0.001 0.001  8.30E-07 7.41E-07
D 12  WRA5 1076 11.00 Horizontal  0.017 0.033  1.37E-05 1.22E-05
) Vertical 0.065 0.126  5.37E-05 4.80E-05
13 WRAB 6.57 6.85 Horizontal  0.055 0.091  4.54E-05 4.05E-05
) Vertical  0.012 0019  1.02E-05 ©.12E-06
) 14 WRAS 1382 14.00 Horizontal ~ 0.009 0.017  7.21E-08 6.43E-06
. Vertical 0.003 0.008  2.85E-06 2.54E-06
) NOTE : * permeability measured by probe permeameter.
D
D
b
D
D
D
i

Fila PRP-G7066 '

- CORE LABORATORIES AUSTRALIA - 1988

Page 3




