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Executive Summary 

This report presents the results of the baseline hydrology investigation as part of the approval process 
for an in-situ recovery trial within the exploration lease 3652.  The investigation utilised 1:50,000 scale 
maps of the area to delineate the catchment boundaries, totalling to an area of approximately 450 km2.  
The available maps and on-site observations show that there is a major drainage line running to the 
south of the tenement, called Deep Creek. The Deep Creek and other catchments are fairly sandy 
with sparse vegetation characterised by low shrubs and small trees and minimal ground cover.  The 
terrain east of Lincoln Highway is flat with slopes of approximately 0.5%.  An escarpment runs in the 
north-south direction at approximately 50 m above sea level.  The area east of this escarpment is flat 
with no defined channels. 

Streamflows for the 10 and 100 year Average Recurrence Interval (ARI) events were determined 
using various methods.  Flows from the Rational Method were used for the hydraulic analysis to 
determine flow depths, velocities, and hence floodplain limits for the 10 and 100 year ARI events.   

The floodplain map shows the flooding limits for Deep Creek based on a detailed hydraulic analysis of 
the creek.  Due to the high flow depths and velocities, the Deep Creek floodplain is considered a high 
hazard area. 

The floodplain map also shows the area prone to shallow flooding east of the escarpment where more 
detailed modelling could not be performed due to the lack of defined channels.  This includes the 
proposed field leach trial area.  Here flows are shallow and slow, thereby posing a low hazard.  Flood 
protection in this area may include constructing a low level bund around sensitive areas or providing 
building pads for infrastructure.  Further detail can be found in the Discussion and Conclusion section 
and throughout the main body of the report. 

The floodplain analysis conducted in this baseline study should be utilised for preliminary information 
only.  If a more refined flood inundation prediction at the area of interest is required, more detailed 
topographic information should be made available.  A more detailed estimation of the flow rates may 
also be required to refine the floodplain mapping. 



Mullaquana Baseline Hydrology Studies 

42657428/R001/0  

1 

1 Introduction 

UraniumSA Ltd commissioned URS Australia Pty Ltd (URS) to conduct a hydrology baseline study as 
part of the approval process for the proposed Field Leach Trial (FLT) and subsequent In-Situ 
Recovery (ISR) operations to be undertaken as part of the Mullaquana Uranium Project. 

The area of interest is located approximately 20 km southwest of Whyalla on the Eyre Peninsula of 
South Australia and is located within the Exploration Lease (EL) 3652. The extent of the particular 
area of interest for ISR trial inside the tenement is shown in Figure 1-1. 

Based on URS’ site visit and the topographical map (1:50,000 scales - 10 m contour) of the area, a 
major drainage line was identified running to the south of the area of interest, named Deep Creek. 

A detailed description of the agreed scopes of work is outlined in URS proposal reference 42657428, 
dated 29 March 2010.  The main objectives include: 

 Visit the site to inspect characteristics of the catchment and drainages; 

 Delineate the catchment boundaries; 

 Prepare baseline hydrology for the 10 and 100 year Average Recurrence Interval (ARI); 

 Perform hydraulic analysis of the drainages to determine flood levels and velocities; 

 Prepare floodplain maps for the 10 and 100 year ARI event using results from the hydraulic 
analysis for Deep Creek and other smaller drainages; and, 

 Prepare this Hydrology Baseline Investigation Report. 

 

Figure 1-1 Location of proposed Field Leach Trial 
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2 
Site Visit 

The purpose of the site visit was to ascertain inputs to the flood modelling and to review the outfall 
characteristics of the drainages, particularly Deep Creek. 

During URS’ site visit on 12 April 2010, the observed creeks on the Mullaquana area consisted of dry 
creek beds. Vegetation in the Deep Creek catchment is mostly sparse and low, with tree growth 
concentrated along water course routes. The creek bed in the lower reaches of the creek is typically 
braided, characterised by multiple channels and lined with small rocks and gravelly materials. 

Anecdotally, Deep Creek is subject to occasional flood flows where the creek intersects the Lincoln 
Highway. The creek’s catchment slopes vary from typical slopes of about 10% at the Middle Back 
Range grading to much flatter slope of about 0.5% to the eastern side of Lincoln Highway. 

For the lowest reach of Deep Creek, between the escarpment and sea level, the channel formation 
characteristic was not observed. It is suspected that the flow from the creeks converts to sheet flow 
from this point onwards. This characteristic is also observed at other areas from Murninnie Beach to 
the north of the proposed FLT and ISR area. 

Numerous man-made drains were also observed on site. These were constructed to direct the sheet 
flow in flat catchments to collection points. 

 

Plate 2-1 Typical landscape illustrating upper catchment characteristics 
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Plate 2-2 Sandy soils and sparse vegetation - lower reach 
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3 
Catchment Analysis 

Deep Creek, located approximately 5 km south of the FLT, generally drains a catchment area which 
extends from the Middle Back Range eastward to Spencer Gulf. Catchment boundaries for Deep 
Creek and other smaller drainages for the area of interest are shown in Figure A1 of Appendix A.  
Catchment areas are presented in Table 3-1. 

Runoff from catchments A4 and A5 may have an impact on the proposed mine exploration area. This 
and the other catchments are relatively small compared to the Deep Creek catchment. Streamflow 
estimates for all the catchments listed in Table 3-1 were determined.  

A desktop study of the local topography and site photographs (shown on Plates 2-1 and 2-2) indicate 
that the catchment is fairly sandy with sparse vegetation characterised by low shrubs and small trees 
and minimal ground cover. This is typical of well-grazed, semi-arid country. The upper reaches are 
quite steep with typical slopes of approximately 10% near the Middle Back Range, then reducing to 
much flatter slopes of approximately 0.5% on the eastern side of the Lincoln Highway. The nature of 
the terrain would suggest that the catchment is characterised by a low to medium runoff coefficient. 

Table 3-1 Summary of catchment areas 

Catchment 

ID 

Catchment Areas 

(km2) 

A1 48.5 
A2 16.1 
A3 252.5 
A4 16.8 
A5 76.5 
A6 38.0 
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4 
Rainfall 

Creeks in the Mullaquana area are located in an arid region of South Australia. The area is 
characterised by wet winter and low summer rainfall, with an average annual rainfall of less than 
300 mm. The nearest rainfall recording stations are the Whyalla (Mullaquana), Whyalla (Nonowie), 
Whyalla (Broad View), Whyalla (Moola) and Iron Knob (Gilles Downs). 

Rainfall Intensity-Frequency-Duration (IFD) information for the site, used in calculation of the 
streamflow estimates, was derived using the methodology described in Australian Rainfall and Runoff 
(ARR Vol 2, 2007).  The results of the IFD analysis are presented in Appendix B. 
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5 
Streamflow Estimation 

It is noted that the purpose of this study is to provide a preliminary estimation of the flow rates for the 
catchment areas within EL3652, as a baseline hydrology study only. A more sophisticated estimation 
of the flow rate, using techniques such as runoff routing models based on computer software (e.g. 
RORB) could be performed if required. 

5.1 Rational Method 

Australian Rainfall and Runoff (ARR) (Institution of Engineers Australia 1987) Rational Method for the 
south east region (Zone 6) of South Australia was used to estimate the flow rate in the creeks within 
the vicinity of the tenement. The method as described by the Engineering and Water Supply 
Department in South Australia is based on the observed flood data from 20 catchments. The design 
relations are: 

tc = 0.5 A0.65 

Where: 

     tc = time of concentration (hr) 

     A = catchment area (km2) 

The runoff coefficients for the 1 in 10 and 1 in 100 year ARI are: 

C10 = 0.23 

C100 = 0.28 

The derivation of the runoff coefficient was based on a streamflow record of 16 years, therefore, the 
100 year ARI value involved considerable extrapolation (ARR, 1987). 

5.2 Other Methods 

To assess the flow rates calculated by the Rational Method, a comparison was made with flows 
estimated by four different regression equations. On the recommendation of Dr David Kemp 
(Department of Transport, Energy and Infrastructure – DTEI, email dated 10 May 2010), recognised 
as a leading authority on hydrology in South Australia, other methods such as Eusuff (1995), Akter & 
Daniell (1993) and Kemp (2003) were used. These calculation techniques were selected because they 
are based on observed data available for South Australia. These methods are described below: 

5.2.1 Eusuff Method 

The Eusuff Method was derived for the Mount Lofty Ranges. The method is categorised for high runoff 
area and low runoff area. 

High Runoff Area: 

Q100 = 3.8 A0.73 

Low Runoff Area (at the eastern side of the Mount Lofty Range): 

Q100 = 1.09 A0.87 

Where:  Q100 = flow rate for 100 ARI 

  A = catchment area (km2) 
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5.2.2 Akter and Daniell Method 

The Akter and Daniell (1993) method was also derived for the Mount Loft Ranges. The design 
relations are: 

Q100 = 6.2 A0.58 

Where:  Q100 = flow rate for 100 ARI 

  A = catchment area (km2) 

5.2.3 Kemp Method 

The Kemp method was developed for the Upper Onkaparinga River catchment in 2003. This method 
was derived for the Onkaparinga Catchment Water Management Board by DTEI. The design relations 
are: 

Q100 = 3.08 A0.91 

Where:  Q100 = flow rate for 100 ARI 

  A = catchment area (km2) 

5.3 Results and Comparison of Streamflow Estimation 

The peak streamflow estimates for each of the creeks for 100 year ARI event in the proposed 
tenement development site are summarised in Table 5-1. Table 5-1 also includes the 10 year ARI 
streamflows for the Rational Method.  The calculations are attached in Appendix B. 

Table 5-1 Summary of flow rates for 6 catchment areas 

Catchment 

ID 

Flow Rate (m3/sec) 

Rational 

Method* 

Q10 

Rational 

Method* 

Q100 

Eusuff 

High 

Runoff 

Q100 

Eusuff 

Low 

Runoff 

Q100 

Akter & 

Daniell 

Q100 

Kemp 

Q100 

A1 21.3 49.5 64.6 31.9 58.9 105.3 
A2 11.9 27.7 28.9 12.2 31.1 38.6 
A3 50.6 116.0 215.5 134.1 153.4 472.7 
A4 12.1 28.3 29.8 12.7 31.9 40.1 
A5 27.1 62.9 90.1 47.5 76.7 159.5 
A6 18.7 43.5 54.1 25.8 51.1 84.4 

*Note: The Rational Method was adopted for this report 

In general, the Rational Method, the average of Eusuff Method for high and low runoff catchments and 
Akter and Daniell Method yielded similar peak flow rates for the 100 year ARI event. Therefore the 
Rational Method flows were used to map the floodplain. The Kemp Method was unsuitable because 
the formula was empirically derived from the Onkaparinga catchment located in a considerably more 
humid part of South Australia.   

It is acknowledged that these estimates are subject to significant errors and caution should be 
exercised in their use. Further work is currently being undertaken within the industry to improve these 
methods.
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6 
Deep Creek Hydraulic Analysis 

The hydraulic analysis of Deep Creek was performed using HEC-RAS.  Results from the analysis 
were used to prepare a first-order estimation of floodplain extent.  HEC-RAS models were not 
developed for other catchment areas (A1, A2, A4, A5 and A6) because there was no obvious channel 
details based on the 1:50,000 scale topographical information. Since these areas are flat, flood 
mapping was estimated based on the Manning’s formula and engineering judgement.  A discussion of 

the hydraulic analysis for these other catchments is in Section 7. 

6.1 HEC-RAS 

The HEC-RAS River Analysis System, developed by the U.S. Army Corps of Engineers, Hydrologic 
Engineering Center is an industry standard, one-dimensional, backwater curve analysis package. The 
package uses step-wise solution of the energy equation to predict water surface profiles for a range of 
open-channel flow situations. 

HEC-RAS requires, as input, data defining channel cross-sectional shape, roughness and flow rate, to 
enable it to predict water surface levels associated with the flow. 

HEC-RAS outputs were used to generate inundation maps showing flooding extents. Velocity mapping 
was not created, but limited velocity information can be obtained from HEC-RAS output tables. 

Figure C1 in Appendix C shows the flow paths, and cross-sections (labelled) that were used in the 
HEC-RAS model. The HEC-RAS output tables are provided for reference in Appendix C. If there is a 
need to confirm flow depth and velocity at any given point in the floodplain (e.g. for design of scour 
protection or road crossings), this information may be estimated from the HEC-RAS output for the 
nearest cross-section of the relevant creek channel, from the data tables provided in the Appendix. 

The degree of accuracy of contour information to closely define the flow path channel in the lower 
reaches of the catchment is relatively coarse. As a consequence predicted water surface levels are 
sufficient for planning purposes, however, it must be expected that actual events may vary significantly 
from these levels. 

Provided that any construction within predicted floodplains is located outside the main flow path, and 
is able to withstand expected velocities across the overbank area, floodplain maps derived from such 
an analysis will provide guidance for infrastructure location. 

There is considerable uncertainty with respect to the alignment of the flow path of the lower section of 
the creek (from Lincoln Highway to the escarpment), which is ill-defined at the 10 metre contour 
resolution. Several possible alignments were modelled, and the most likely alignment has been 
selected for the final modelling and floodplain mapping. It is highly likely that the flows discharge 
overland from the main reach as unconfined, shallow sheet flow. The resultant flood maps for this 
reach should thus be viewed with considerable caution, and a site inspection is strongly recommended 
to determine actual conditions, particularly if there is potential for construction of any mine 
infrastructure in the vicinity of Deep Creek. 

6.2 Cross-sectional Information 

To undertake the HEC-RAS analysis, collation of cross-sectional information along flow paths of 
interest is necessary. Civil 3D was used to develop a data set containing geo-referenced, 3D cross-
sectional information. 
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Cross-sections are generally located at points of major flow change, such as significant bends, and at 
relatively regular intervals along individual creek lines. Spacing of cross-sections varies along the 
extents of the creek reaches, depending on factors such as steepness and variability of the terrain, 
with sections spaced at approximately 200 metre intervals due to the coarseness of the available 
topography information. 

The selection of a channel roughness value (Manning’s n parameter) of 0.05 is based upon review of 
site photographs. 

Once cross-sectional information has been extracted, a visual check is made of the resulting profiles, 
to determine any irregularities, prior to completion of final hydraulic modelling using HEC-RAS. In 
addition, pre-processing of HEC-RAS import data includes filtering of data to remove superfluous data 
points, and the additions of Manning’s n and reach length inputs. 

6.3 HEC-RAS Modelling 

Following the input of cross-sectional information, flow data were entered to the model, which was 
then used to simulate 100 year ARI event, using flow rates generated from the Rational Method, as 
discussed in Section 5. 

For the minor tributary at the northern side of Deep Creek, with no adjoining streams contributing to 
flows, the peak flows that were derived by using the whole contributing subcatchment areas were 
applied from the upstream end of the watercourse. This is a conservative approach; in actual fact, 
flows typically increase with distance travelled downstream, as the contributing catchment area 
increases. For this reason, flow rates, depths and velocities shown for the upper reaches of the 
catchment will typically be greater than can be expected in reality. 

Normal depth was defined as the downstream boundary condition for flow modelling.  

A floodplain map, indicating approximate flooding extent for the 10 and 100 year ARI events, has been 
prepared using AutoCAD to plot HEC-RAS modelling outputs. This map is provided as Figure C1 in 
Appendix C. 

6.4 Interpretation of HEC-RAS Results 

Of interest are both the extent of flooding, as shown on the floodplain map, and the velocity of flow 
occurring during a flood event. 

Summary tables from the HEC-RAS model run are included in Appendix C for reference. These tables 
show the predicted water surface level at each cross-section, the analysed flow rate and the predicted 
average flow velocity across the cross-section. In addition, data such as the width of flow are indicated 
for each of the analysed flow profiles at each cross-section. Maximum flow depths may be derived 
from the differences between the minimum channel elevation and the water surface elevation. 

It should be noted, with regard to velocity, that the average velocity represents an average taken over 
the full cross-section. It can be expected, particularly in the event of overbank flow, that the velocity in 
the channel proper will be higher than in the overbank flow. Therefore the velocities tabulated in 
Appendix C would be expected to be in excess of the velocity that would be experienced on the bank 
of the channel. 
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Flooding extents and depths between cross-sections have been interpolated by HEC-RAS, and these 
must therefore be regarded as indicative and approximate only, with accuracy greatest in the vicinity 
of actual cross section locations, and even at these locations dependent upon the contours data used 
in this study. 

A review of the model results shows maximum flow velocities of 3.5 m/s for the 100 year ARI flooding 
scenario, with the majority of average velocities being less than 1.5 m/s. At most of the locations in 
which flow velocity is shown exceeding 1 m/s, the flows occur in steeper upper sections of the reach, 
and in these cases it is also likely that the flow is largely confined to a narrow width near the invert of 
the flow path.  For the 10 year ARI event, the maximum flow velocity is 2.9 m/s with a majority of 
average velocities being less than 1 m/s. 
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7 
Hydraulic Analysis for A1, A2, A4, A5 and A6 

Due to the coarseness of the topography information, it was not possible to define the sub-catchments 
for the creeks within the catchment areas A1, A2, A4, A5 and A6. Since these areas are flat, with no 
obvious channel formation, the flow was assumed to spread evenly over the width of the catchment 
near the escarpment (at approximately 50 m above sea level) and flow towards Spencer Gulf. As a 
consequence the water surface width, level and velocity are sufficient for planning purposes, however, 
it must be expected that actual events may vary significantly from these estimated values. 

The Manning formula was used to estimate the flow depth and velocity for the 100 year ARI event, 
using flow rates generated from the Rational Method, as discussed in Section 5. 

The Manning formula states: 

2
1

3
2

h SR
n
1V   

Where: 

V = cross-sectional average velocity (m/s) 

n = Manning roughness coefficient 

Rh = hydraulic radius = A/P (m) 

S = channel bed slope 

A = cross sectional area of flow (m2) 

P = wetted perimeter (m) 

The flow depth and velocity estimates from each of the above mentioned catchment areas for the 10 
and 100 year ARI events in the proposed tenement development site are summarised in Table 7-1 
and Table 7-2, respectively. The calculations are attached in Appendix D. 

Table 7-1 Summary of 10 year ARI flow depths and velocities for A1, A2, A4, A5 and A6 

Catchment 

ID 

Assumed Flow 

Width (m) 

Flow Depth 

(mm) 

Flow Velocity 

(m/sec) 

A1 2400 49 0.2 
A2 2900 31 0.1 
A4 4100 25 0.1 
A5 5700 34 0.1 
A6 4100 33 0.1 

Table 7-2 Summary of 100 year ARI flow depths and velocities for A1, A2, A4, A5 and A6 

Catchment 

ID 

Assumed Flow 

Width (m) 

Flow Depth 

(mm) 

Flow Velocity 

(m/sec) 

A1 2400 81 0.3 
A2 2900 51 0.2 
A4 4100 42 0.2 
A5 5700 56 0.2 
A6 4100 54 0.2 
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8 
Discussion and Conclusion 

8.1 Assessment of Potential Flood Risk 

From the flood inundation map for the proposed FLT area as shown in Appendix D, it clearly shows 
that the Lincoln Highway is intersecting the Deep Creek’s flow path, which explains the observed 
flooding in this section of the highway. 

At the upper reaches of Deep Creek (from the eastern side of Lincoln Highway to the junction between 
Deep Creek and minor tributary creek), higher velocity up to 3.5 m/sec could be expected for the 100 
year ARI event. The depth of the water flow for this event could be up to 3 m. At the lower reaches, 
the flow is slower with flow 100 year ARI velocity of 2.7 m/sec with shallower flow depth and wider flow 
width. In general, due to these high flow depths and velocities, the 100 year ARI floodplain is 
considered a high hazard area.   

In assessing the impact of predicted flood risk on potential operations within the floodplain, recognition 
must be made of the likelihood of a flood event occurring. If mining activities are to be located within 
the Deep Creek floodplain for a short period, a lower flood standard may be appropriate. For example, 
over a 12 months period, the risk of a 100 year ARI flood is 1%.  However, mining infrastructure to 
remain in one place for a much longer period, for example 15 years, would be exposed to a 14% risk 
of a 100 year ARI flood. 

For other areas, namely A1, A2, A4, A5 and A6, the catchment areas are generally flat with no 
obvious channel formation as shown on the 1:50,000 scale topographic map. Even though numerous 
man-made drains and small drainage lines are shown on the map indicating the course of the flow, the 
sub-catchment areas for these drainage lines could not be identified at such scale. Hence, flow 
velocity, width and depth for these drainage lines could not be estimated. At the lower side of these 
catchment areas, the flow from the escarpment (at approximately 50 above sea level) to sea level is 
assumed to occur as sheet flow. These sheet flows are estimated to be shallow, typically in a range 
from 50 to 80 mm deep with slow-moving velocity of approximately 0.3 m/sec velocity.  Flood 
protection still needs to be considered in the design of infrastructure within these areas, but due to the 
shallow depth and low velocity of the flood flow, the hazard posed by a 100 year ARI event and the 
cost of flood protection are expected to be low.  Flood protection from the 100 year ARI event may 
include constructing a low level bund around sensitive areas or providing building pads for 
infrastructure.  Such bunds or pads probably need not be higher than a half metre. 

8.2 Further Modelling 

The floodplain analysis within the tenement area as described in this report serves as a baseline study 
and as such is to be utilised for preliminary information only. It has been noted that there is some 
uncertainty in the prediction of both flow rates and the accuracy of cross-sectional information along 
flow paths due to the coarseness of the topographic information. It is acknowledged that these 
estimates are subject to significant errors and caution should be exercised in their use. 

If a more refined flood inundation prediction at the area of interest is required, more detailed 
topographic information (1 or 2 m contour) for the tenement should be made available. A more 
sophisticated estimation of the flow rate, using techniques such as runoff routing models based on 
computer software (e.g. RORB) should also be undertaken. 
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10 Limitations 

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and 
thoroughness of the consulting profession for the use of UraniumSA Ltd and only those third parties 
who have been authorised in writing by URS to rely on the report. It is based on generally accepted 
practices and standards at the time it was prepared. No other warranty, expressed or implied, is made 
as to the professional advice included in this report. It is prepared in accordance with the scope of 
work and for the purpose outlined in the Proposal dated 29 March 2010. 

The methodology adopted and sources of information used by URS are outlined in this report. URS 
has made no independent verification of this information beyond the agreed scope of works and URS 
assumes no responsibility for any inaccuracies or omissions. No indications were found during our 
investigations that information contained in this report as provided to URS was false. 

This report was prepared between 28 May and 15 June 2010 and is based on the conditions 
encountered and information reviewed at the time of preparation. URS disclaims responsibility for any 
changes that may have occurred after this time. 

This report should be read in full. No responsibility is accepted for use of any part of this report in any 
other context or for any other purpose or by third parties. This report does not purport to give legal 
advice. Legal advice can only be given by qualified legal practitioners. 
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Appendix A Catchment Definitions 
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Appendix B Streamflow Estimates 
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Appendix C Flood Inundation Map and HEC-RAS Output 
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Appendix D Hydraulic Calculations for A1, A2, A4, A5 and A6 

 
Open channel flow  
 
n 0.06 (very high vegetations----CONSERVATIVE SELECTION of n) Job Name: Mullaquana 
S 0.007 m/m Job Number: 42657428 

 
1 in 10 year event 

Area Q (m3/s) Depth, d 
(m) 

Flow 
width 

(m) 

Side 
Slope 

( L ) 
1:X 

Centre 
Width 

Side 
Slope 

( R ) 
1:X 

Area, A 

(m2) 

Wetted 
Perimeter, 

P 
(m) 

Hydraulic 

Radius, 
Rh 

(m) 

VManning

's 

(m/s) 

Q (m3/s) 

A1 21.317 0.049 2400 0 2400 0 117 2400 0.049 0.2 21.3 

A2 11.851 0.031 2900 0 2900 0 89 2900 0.031 0.1 11.9 

A3 50.621 0.073 2300 0 2900 0 212 2900 0.073 0.2 50.6 

A4 12.118 0.025 4100 0 4100 0 103 4100 0.025 0.1 12.1 

A5 27.142 0.034 5700 0 5700 0 192 5700 0.034 0.1 27.1 

A6 18.717 0.033 4100 0 4100 0 134 4100 0.033 0.1 18.7 

 
1 in 100 year event 

Area Q (m3/s) Depth, d 

(m) 

Flow 

width (m) 

Side 
slope 

( L ) 

1:X 

Centre 

Width 

Side 
Slope 

( R ) 

1:X 

Area, A 

(m2) 

Wetted  
Perimeter, 

P 

(m) 

Hydraulic 

Radius, 
Rh 

(m) 

VManning's 

(m/s) 

Q 
(m3/s) 

A1 49.521 0.081 2400 0 2400 0 194 2400 0.081 0.3 49.5 

A2 27.670 0.051 2900 0 2900 0 148 2900 0.051 0.2 27.7 

A3 116.001 0.120 2300 0 2900 0 349 2900 0.120 0.3 116.0 

A4 28.288 0.042 4100 0 4100 0 172 4100 0.042 0.2 28.3 

A5 62.886 0.056 5700 0 5700 0 317 5700 0.056 0.2 62.9 

A6 43.532 0.054 4100 0 4100 0 223 4100 0.054 0.2 43.5 
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