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1 INTRODUCTION
1.1 Project Background

Rix’s Creek Mine (the Mine) of Rix’'s Creek Pty Limited, is owned and operated by Bloomfield
Collieries Pty Limited (Bloomfield). The Mine is an open cut coal mine approximately 5 km north-west
of Singleton in the Hunter Valley Coalfields of NSW. The Mine currently produces approximately 1.5
million tonnes per annum (Mtpa) of product coal from its existing operations.

Bloomfield is seeking approval for the Rix’s Creek Continuation of Mining Project (the Project), which
relates to the continued operation of the existing open cut coal mine. The Project would allow the Mine
to continue to operate as an open cut mine, accessed via its existing infrastructure facilities.

The Project seeks to extend the life of the existing open cut mining operation at Rix's Creek until
approximately 2037. The continuation of mining operations will extend in a north-westerly direction
and require a modification to Mine Lease 1432 for an out of pit dump. The continuation of operations
will utilise the existing mine access, Coal Handling and Preparation Plant, coal stockpiling and rail
facilities.

As part of the Director—General's Requirements (DGRs) issued for the Rix’s Creek Continuation of
Mining Project (SSD 13_6300) on 3 March 2014, a BSAL Verification was required over the 245.4 ha
Assessment Area for the out of pit overburden emplacement area. This BSAL verification assessment
is required to be submitted to the Office of Environment and Heritage within the NSW Department of
Planning and Environment for a BSAL verification certificate. This report is intended to accompany the
online BSAL verification certificate application. Clayton Richards (CPSS 2) is author of this report and
responsible for laboratory results interpretation, whilst John Lawrie (CPSS 3) undertook the fieldwork
and sampling with assistance from SLR staff.

1.2 The Gateway Process

The Strategic Regional Land Use Plans for the Upper Hunter and New England North West (SRLUP)
was released by the NSW Government in September 2012, the BSAL mapping for the remainder of
the State was released in January 2014. The SRLUP’s represent the Government's proposed
framework to support growth, protect the environment and respond to competing land uses, whilst
preserving key regional values over the next 20 years. An integral component of the plan is the
introduction of the new decision making framework, known as the Gateway Process. This process
involves the early assessment of potential impacts of mining and coal seam gas development on
agricultural land and water resources.

As part of the new Gateway Process, areas of particularly high agricultural values have been identified
and mapped in consultation with key industry representatives and industry experts for the whole of
NSW. These areas are referred to as Strategic Agricultural Land. Two categories of Strategic
Agricultural Land have been identified:

1. biophysical strategic agricultural land (BSAL); and

2. critical industry clusters (CIC).

a. Equine Cluster

b. Viticulture Cluster

SLR Consulting Australia Pty Ltd
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BSAL is land with a rare combination of natural resources highly suitable for agriculture. These lands
intrinsically have the best quality landforms, soil and water resources which are naturally capable of
sustaining high levels of productivity and require minimal management practices to maintain this high
quality.

The criteria used to measure BSAL under the original SRLUP was based on three parameters:
1. Soil Fertility — based on the Draft Inherent General Fertility of NSW (OEH),
2. Land and Soil Capability — based on Land and Soil Capability Mapping of NSW, and
3. Access to reliable water supply.

The principal application of the strategic agricultural land mapping is a ‘trigger’ of the new Gateway
process for new project development applications.

In April 2013, an Interim protocol for site verification and mapping of biophysical strategic agricultural
land (the Interim Protocol) was release by the NSW Government. This Interim protocol outlines the
process for seeking verification of whether or not land mapped as BSAL meets the Interim protocol
BSAL criteria. This report is based on the criteria outlined in the Interim Protocol. The State
Environment Planning Policy (mining, Petroleum Production and Extractive Industries) Amendment
2013 (the 2013 Mining SEPP amendment) requires certain types of developments to verify whether
the proposed site is on BSAL. The purpose of the protocol is to assist proponents and landholders to
understand what is required to identify the existence of BSAL and outlines the technical requirements
for the on-site identification and mapping of BSAL.

1.3 Interim Protocol Checklist
Section 12 of the Interim Protocol provides a checklist of information required to be addressed and
included in the site verification assessment. This checklist is provided in Table 1 along with the

relevant references to the sections of this report where the information may be found.

Table 1: Interim Protocol Checklist

Checklist Item Addressed in Section of Report

Ensure that:

a qualified soil scientist is overseeing the verification Section 1.1
assessment and has signed off on the quality and extent of
the work;

laboratories for soil samples are compliant with AS ISO/IEC17025; Appendix B

results within 15 per cent of threshold levels are analysed in a Appendix B
laboratory;
all soil profile descriptions and observations are recorded and Appendix A

submitted to SALIS;

laboratory data is supplied to OEH using their standard spreadsheet | Appendix B
templates.

The report supporting the BSAL site verification application must include:

reporting requirements for site verification criteria as described in Table 6
Appendix 1;

three 1:25000 maps showing: base level information; soil types and | Figures 1,2 and 3
BSAL,;

GIS output files, and metadata statements; and Electronic versions sent via e-malil

Laboratory report. Appendix B

SLR Consulting Australia Pty Ltd
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2

2.1

BSAL VERIFICATION

Defining BSAL

The Interim Protocol defines BSAL in three different ways:

1.

General Commentary: BSAL is land with a rare combination of natural resources highly
suitable for agriculture. These lands intrinsically have the best quality landforms, soil and
water resources which are naturally capable of sustaining high levels of productivity and
require minimal management practices to maintain this high quality. BSAL is able to be used
sustainably for intensive purposes such as cultivation. Such land is inherently fertile and
generally lacks significant biophysical constraints. (Interim Protocol: Section 3 Paragraph 1 on

page 2).

On a regional scale, the maps of BSAL meet the three criteria outlined in the SRLUP (Interim
Protocol: Section 3 Insert):

a. Access to reliable water supply;

b. Inherent General Fertility; and

c. Land and Soil Capability (LSC) as mapped for NSW by OEH.

On a property scale, the verification criteria include specific measurements of the following
parameters: slope; rock outcrop; surface rock fragments; gilgai; soil fertility (based on soil

type); effective rooting depth to a physical barrier; soil drainage; soil pH; salinity; and effective
rooting depth to a chemical barrier. (Interim Protocol: Section 6 on page 5).

This report assess’ BSAL according to the requirements of the third definition.

2.2

Methodology

The site verification and methodology reported in the following sections has been undertaken based
on the Interim Protocol for Site Verification and Mapping of BSAL.

Step 1: Identify the project area which will be assessed for BSAL

The assessment area should include the entire project area and include at least a
100 m buffer to take into account minor changes in design, surrounding
disturbance and minor expansion. If BSAL is part of a larger contiguous mass of
BSAL then the boundary of this area must also be identified.

The proposed disturbance area is defined as the Rixs Creek proposed Overburden Emplacement
Area (OEA) (170 ha). In addition to this disturbance area, a 100m buffer surrounding the area is
included as the Assessment Area, to account for minor changes in design in accordance with the
BSAL protocol. The total assessment area is therefore 245.4 ha as shown in Figure 1. The Lot and
DP’s for the area are listed below.

Lot A DP 404824
Lot 121 DP 1170863
Lot 122 DP 1170863
Lot 55 DP 252692

SLR Consulting Australia Pty Ltd
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Step 2: Confirm access to areliable water supply
BSAL lands must have access to a “reliable water supply”.

As noted in the SRLUP Upper Hunter, all area covered by this SRLUP map satisfies the requirement
for reliable water supply due to adequate rainfall.

Step 3: Choose the appropriate approach to map the soils information

Access to the project area will define the level of investigation that the proponent
can undertake. If the proponent has access to the land then the BSAL verification
requirements for on-site soils assessment as described in sections 6 and 9 of the
Interim Protocol should be met. If the proponent does not have access then the
proponent should develop a model of soils distribution guided by sections 6 and 9
based on landscape characteristics using the information listed in Section 5 of the
Interim Protocol.

It is important to note that for either approach, if any criteria indicate that the site
is not BSAL, then no further assessment is necessary. The flow chart in Table 5
is designed to assess the simplest criteria first, to avoid more costly assessments
if the site can be easily discounted as BSAL.

The Proponent has access to the site for the site verification of BSAL. The flowchart from Figure 2 of
the Interim Protocol is shown in Table 5.

Step 4: Risk assessment

The proponent should undertake a risk assessment as this will influence the
density of soil sampling required as explained in Section 9.6.1. The proposed
activity on parts or all of the project area may be of low risk to agriculture and so
may only require a sampling density of 1:100 000. Alternatively other areas may
be at higher risk of impact and so should have a sampling density of 1:25 000.

To identify the potential for the Project to impact on agricultural resources and the appropriate level of
soil survey required, an evaluation of risk to agricultural resources and enterprises was undertaken.
This risk assessment is taken from the Guideline for Agricultural Impact Statements at the Exploration
Stage (DTIRIS, 2012) shown in Tables 2, 3 and 4 below, and is based on the probability of occurrence
and the consequence of the impact, as described in the Land Use Conflict Risk Assessment Guide
(NSW DPI 2011). Depending on the risk, inspection densities can range from 1 site per 25-400 ha for
low risk to 1 site per 5-25 ha for high risk (Gallant et al.2008).

SLR Consulting Australia Pty Ltd
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Table 2: Agricultural Impacts Risk Ranking Matrix

Table 3: Agricultural Impact Risk Ranking — Probability Descriptors

SLR Consulting Australia Pty Ltd
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Table 4: Agricultural Impact Risk Ranking — Consequence Descriptors

The Project consists of the proposed OEA and although the entire site will not be impacted by the
proposal, SLR has assumed potential impacts on agriculture:

a. Consequence: Level 1 — Severe and/or permanent damage to agricultural resources, or
industries. Irreversible. Severe impact on the community.

b. Probability: A — Almost Certain. Common or repeating occurrence.

The risk matrix result is A1l which is considered a high risk to agricultural activities. This area is
therefore to have an inspection density of 1:25,000 which requires a minimum observation site every
25 ha. For the purpose of this survey the 100m buffer area is also considered to require an inspection
density of 1:25,000. Given the total assessment area is 245.4 ha the required number of inspection
sites is within the range of 9 to 10.

SLR Consulting Australia Pty Ltd
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Step 5: Soils and landscape verification criteria

Ten site verification criteria are identified by the Interim Protocol, with the easy to measure criteria
assessed first. They are:

1. slope;

2. rock outcrop;

3. surface rock fragments;

4. gilgai;

5. soil fertility (based on soil type);

6. effective rooting depth to a physical barrier; soil drainage;

7. soil pH;

8. salinity;

9. effective rooting depth to a chemical barrier; and

10. contiguous area greater than 20ha
For soil to be classified as BSAL at each representative site it must meet all the criteria outlined in the
flow chart shown in Table 4. If any criteria is not met, the site is not BSAL and there is no need to
continue the assessment. The specific requirements for each parameter to be assessed is outlined in

the Interim Protocol.

Site assessment of slope gradients was undertaken using a digital elevation model and areas with
gradients greater than 10% were considered exclusion sites and are shown in Figure 2 and Figure 3.

Other exclusion parameters were assessed in the field, including rock outcrops, surface rock and the
presence of gilgai. These were considered exclusion sites and no further parameters were recorded.

Existing soil landscape information was considered to provide a background understanding of the area
however given the relatively small size of the area, the soil landscape information was not relied upon
for any part of this BSAL verification assessment.

The BSAL verification fieldwork undertaken in March 2014 mapped 17 observations, of which 12 were

detailed test pits. This level of survey is above the required 9 to 10 observations required for a
1:25,000 survey scale. The Results of the verification work are detailed in Section 2.3.

SLR Consulting Australia Pty Ltd
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Table 5: Flow Chart for site assessment of BSAL
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2.3 Results

The BSAL verification assessment resulted in two soil types located within the Assessment Area.
Figure 2 separates the assessment area according to exclusion areas and soil types into the following
discrete areas:

1. There was 53.5 ha of land with slope greater than 10%: These areas were located on the
sideslopes of the and ridgelines, as shown in Figure 2. Slopes greater than 10% are
considered non BSAL.

2. Two soil types were found within the Assessment Area:

a. Subnatric Brown Sodosol (173.9 ha): This soil type was considered non BSAL due to
moderately low soil fertility.

b. Eutrophic Brown Chromosols (71.5 ha): This soil type consisted of shallow soils within
the >10% slope exclusion area, which is considered non BSAL. The author estimates
the soil profiles are deeper on slopes <10%, and therefore the soils qualify for BSAL
in those areas. These areas are isolated pockets with slopes between 5% and 10%
and do not represent areas greater than 20 ha, and therefore are not BSAL.

These soil types are summarised below and detailed in the BSAL Soil Data Cards attached in
Appendix A. The accompanying laboratory data can be found in Appendix B.

SLR Consulting Australia Pty Ltd



3_BSALExclusion_03.mxd

Q
@
S
Q
(323
©
4
)
@
2}
9]
o
¢
@
e
3
=)
w
[=2)
£
E=
©
=]
T
©
[a]
o
-
@
T
(5
€
@
2
[}
]
3
Z
5
[7]
Q
'EI
e
12
m
2]
x
4
(5]
Q
@
S
o
(523
©
—
E
Z
Q
(32
©
-
E
z
<
@
o
(323
©
x
-
(%]
E)
o
_ﬂ)
23
o
Z

LEGEND

BSAL Exclusion
> 10% Slope

BSAL Exclusion
Subnatric Brown Sodosol -
Soil Fertility Moderately Low

BSAL Exclusion
Eutrophic Brown Chromosol
< 20 Ha Contiguous Area

BSAL Verification
Study Area

BSAL Verification
i Study Area 100m Buffer

/=
1

10 KINGS ROAD|  Project No.: 630.10803
NEW LAMBTON
NEW SOUTH WALES 2305|  Date: 29/07/2014
AUSTRALIA
T:61240373200(  Drawn by: NT
F:612 4037 3201
www.slrconsulting.com Scale: 1:25,000
The content contained within this document may be based Sheet Size: Ad
on third party data. o
Projection: GDA 1994 MGA Zone 56

SLR Consulting Australia Pty Ltd does not guarantee the
accuracy of such information.

0 250 500 750 1,000

Rix's Creek PTY LTD

Rix's Creek BSAL Verification Assessme

BSAL Exclusion Areas

FIGURE 3




p11 Aid eleaisny Buninsuod YIS

paisal Aiojeioge| 10U = sainBi4 pue Sd9 Uo { alis INg ‘erep Alojeloqge| Ul € d)IS Se Palou SI 4

"2dA} |10s JO UOIBPI[EA 1O} PasN INg “eaJe JUBWISSISSY ay) SpISIN0 Sal| /Z 1S 910N

€080T'0€9 JoqWInN Hoday

ON ON [osowoiyD umoig diydonnz oydeH | (qel+) pajeed | e
[osowoiyD umolg oiydonng oipos | (qel+) pajrelea | T
| saA | 1 u u SOA SOA S9A SOA SOA SOA S9A S9A SOA S9A |[oSOWo4yD umoig NoayD | €1
josowo.ay) umoug aiydonn3 aideH | (gel+) pajrelad 0T
josowolyd umoag aiydouing
ON SOA SOA SaA S9A SaA S9A |0SOPOS umoig Noayd | €z
ON SOA SOA SaA SaA SaA S9A |0SOPOS uMmoig Noayd | Tz
|0SOPOS umoig
ON SOA SOA SaA SaA SaA S9A sunewiadAH oiydonosop (gej+) parerea | oz
ON SOA SOA SOA SOA SOA SOA |0SOpOS umolg Noayd | 8t
ON SOA S9A SOA SOA SOA SOA |0SOpPOS umolg oureugns aiydonng | (gqel+) pejelea | /T
0SOpPOS UMOJ
o_émcg:m._om.__:o_\,_“U o_w;ao::M (Gei+) paireiaa | o1
|0SOpoS umo.g
ON SOA SOA SOA SOA SOA S9A JUIRUOSBN-PaINOIA dlydonng (gej+) parerea | ST
ON SOA SOA SOA SOA SOA SOA |0SOpoS umoig dureugns aiydonn3 | (qel+) pajelaa | 2T
SOA SOA ON SOA SOA SBA SOA josowua@ umoug aideH aiydoan3g | (qej+) pajrelaa 8
SOA ON SOA SOA SOA SOA Jjosopos Aai19 oureuqgns aiydonng | (gej+) pajrelsg A
ON SOA SOA SOA SOA SOA SOA |0SOpOS umo.g NREe) 9
ON SOA SOA SOA SOA SOA SOA |0SoposS umoig dureugns aiydoan3g | (qej+) pajrelaa <V
ON SOA SOA S9A S9A SaA S9A |0sopos umoig dureugns aiydonng | (gel+) pajeiadg z
ON SOA SOA SaA S9A SaA S9A | |0sopos umoig oureuossip aiydonn3 | (qel+) pajreiaa T
|0SOPOS umolg olreugns
o] E| B8] o] ool 28| 58] 2 @ |y ol 5] o]
_ viol a7 | 87| 53 (v35|889| 28 | 28 | 7 |8Eol,gEd 87 | o
‘el |BEm| 28 | 8% | 3% \3gm( B8 B8 | 55| § (3288584 o3 | © (dnous 1ea19 DSV 01) sdfLons | #
m:t. ol w mﬂ. & mrm. .ww mm w mﬂu S WM m m_m m w m me A wm. W_mn m, ° 2 uoleoljIsse|d |10S uelfelisny uonoadsu] | aus
B e 3 o] 95| 35 Q ~ = S S
Arewwng uoneollIsA 1vSd aus 9 8|qel
€1 abed
0 uoisinay JUBWSSASSY Uoliealia/ pueT [enynouby oibarens [eaisAydoig

981D sxiy




Rixs Creek Report Number 630.10803
Biophysical Strategic Agricultural Land Verification Assessment Revision 0
Page 14

Subnatric Brown Sodosol

The Subnatric Brown Sodosols dominated the study area and were located on the creeklines, flats,
lower slopes, midslopes and on the ridgeline in the north. These soils varied in topsoil depth from
0.1m to 0.3m, with an abrupt to clear boundary to the clay subsoil. Sodicity within the upper section of
the subsoil ranged from 7.5 ESP to 16.7 ESP, reaching 25.8 ESP in the lower profile of one site. For
the purposes of the BSAL verification assessment these soils failed the fertility criteria given the sail
type. Table 6 and Table 7 provide a summary and analysis of this soil type.

Table 7: Subnatric Brown Sodosol (Summary)

Site Description

Plate 1 — Profile (Site 17) Plate 5 — Landscape (Site 17)
ASC Name Subnatric Brown Sodosol
Representative Sites 1,2,4,6,7,8,12,15,16,17(Pictured),18,20,21,23.
Dominant Slope Association Mid to Lower slopes and flats (1 to 10% slope)
Land Use Grazing
Soil Fertility Moderately Low
BSAL No

SLR Consulting Australia Pty Ltd
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Table 8: Subnatric Brown Sodosol (Analysis)

Horizon Depth (m) | Description
Very dark greyish brown (10YR 3/2) loam with moderate pedality and consistence.
Slightly acidic (pH 6.1) and non-sodic (ESP 2.0). Non Saline with moderate cation
Al 0.00-0.20 . . ) .
exchange capacity. No coarse fragments at site 17. Many fine roots and well drained.
Clear boundary.
Dark brown (10YR 3/3) medium clay with moderate pedality and consistence. Mildly
B21 020 — 0.40 alkaline (pH 7.5) and sodic (ESP 7.8). Non Saline with moderate cation exchange
' ' capacity. No coarse fragments at site 17. Few fine roots and moderately drained. Clear
boundary.
Brown (10YR 4/3) heavy clay with strong pedality and consistence. Moderately alkaline
B22 0.40-0.60 | (pH 8.3) and sodic (ESP 7). Non Saline with moderate cation exchange capacity. No
coarse fragments at site 17. Few fine roots and moderately drained. Clear boundary.
Strong Brown (7.5YR 5/6) light clay with strong pedality and consistence. Strongly
alkaline (pH 9.0) and sodic (ESP 7.0). Moderately saline (ECe 6.8) with moderate cation
B23 0.60 —0.90 . : . .
exchange capacity. No coarse fragments at site 17. Few fine roots and imperfectly
drained.
. ECe Laboratory pH
Horizon B :
dS/m Rating Value Rating
Al 0.40 Non Saline 6.0 Moderately Acidic
B21 0.90 Non Saline 7.4 Mildly Alkaline
B22 1.9 Non Saline 8.3 Moderately Alkaline
B23 6.8 Moderately Saline 9.0 Strongly Alkaline
. CEC ESP
Horizon - -
cmol/kg Rating % Rating
Al 13 Moderate 2.0 Non Sodic
B21 24 Moderate 7.5 Sodic
B22 23 Moderate 7.8 Sodic
B23 20 Moderate 7.0 Sodic

SLR Consulting Australia Pty Ltd
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Eutrophic Brown Chromosols

The Eutrophic Brown Chromosols were located within the steeper mid to upper slopes and ridgelines.
Two detailed sites were used for this assessment as well as 1 detailed site (Site 27) lying
approximately 100m outside the assessment area to the east. Despite the two detailed sites lying
within the greater than 10% slope exclusion area, this soil type is mapped into the study area with 5-
10% slopes. Site 10 and 27 are considered shallow with an ERD physical barrier at 0.55 m, however
this soil is not expected to remain as shallow on the more gentle slopes inside the assessment area.
Therefore these isolated small pockets of Eutrophic Brown Chromosol, whilst satisfying the 12 BSAL
Criteria in Table 5 above, are less than 20 ha in size and not contiguous, therefore within this
assessment area these soils are not considered BSAL. Table 8 and Table 9 provide a summary and
analysis of this soil type.

Table 9: Eutrophic Brown Cromosols (Summary)

Site Description

Plate 1 — Profile (Site 14) Plate 5 — Landscape (Site 14)
ASC Name Eutrophic Brown Chromosol
Representative Sites i(r)e;)s and 14 (Pictured) (Site 27 outside Assessment
Dominant Slope Association Moderately steep (5% to 15% slopes)
Land Use Grazing
Soil Fertility Moderately High
BSAL No (Less than 20 ha and not contiguous)

SLR Consulting Australia Pty Ltd
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Table 10: Eutrophic Brown Chromosol (Analysis)

Horizon Depth (m) | Description
Very dark greyish brown (10YR 3/2) loam with weak pedality and weak consistence.
Al 0.00 —0.20 Slightly acidic (pH 6.3) and non sodic (ESP 0.9). Non saline with moderate cation
' ' exchange capacity. Nil Coarse fragments. Many roots and well drained. Clear boundary
to B21.
Dark yellowish brown (10YR 4/4) heavy clay with strong pedality and moderate
consistence. Mildly alkaline (pH 7.6) and non sodic (ESP 4.8). Non saline with moderate
B21 0.20-0.60 . . 5 i
cation exchange capacity. Nil Coarse fragments. Many fine roots and moderately
drained. Clear boundary to B22.
Yellowish Brown (10YR 5/6) heavy clay with strong structure and strong consistence.
B22 0.60 —1.00 | Moderately alkaline (pH 8.4) and sodic (ESP 10.3). Non saline with high cation
exchange capacity. Nil Coarse fragments. Many fine roots and imperfectly drained.
. ECe Laboratory pH
Horizon - -
dS/m Rating Value Rating
Al 0.5 Non Saline 6.3 Slightly Acidic
B21 0.6 Non Saline 7.6 Mildly Alkaline
B22 1.6 Non Saline 8.4 Moderately Alkaline
. CEC ESP
Horizon
cmol/kg Rating % Rating
All 15 Moderate 0.9 Non Sodic
B21 23 Moderate 5.2 Non Sodic
B22 29 High 10.3 Sodic
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3 CONCLUSION

The Rixs Creek BSAL Verification Assessment was undertaken in April 2014 by SLR Consulting. The
assessment area was defined as the proposed Overburden Emplacement Area (OEA) totalling
approximately 170 ha in area, as well as the required 100m buffer, which resulted in a total 245.4 ha
for the Assessment Area. The land and soil was assessed in accordance with the Interim Protocol.
Approximately 53.5 ha was greater than 10% slope and two distinct soil types were found: Subnatric
Brown Sodosol (173.9 ha), Eutrophic Brown Chromosol (71.5 ha). The Subnatric Brown Sodosol failed
the fertility criteria within the BSAL protocol and was therefore considered non BSAL. The two detailed
sites within the assessment area for the Eutrophic Brown Chromosol were excluded on greater than
10% slope and ERD depth to physical barrier < 0.75 m, however the areas of this soil type within 0 to
10% slope and were considered to contain a deeper profile and therefore would satisfy the 12 criteria
within the Interim protocol. However these areas were isolated pockets of less than 20ha and
therefore cannot be considered BSAL.

Therefore it can be concluded that there is no qualifying BSAL within the Assessment Area. The

supporting documents including the SALIS BSAL Soil Data Cards and laboratory analysis are
attached in Appendices A and B respectively.
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