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From: Guy Chester <gcecosustainability@gmail.com>
Sent: Thursday, 21 March 2019 8:59 PM
To: Jenny Elphinstone
Cc: dswbarra@bigpond.com; 'Daintree Saltwater Barramundi'
Subject: L3 Vixies Rd Aquaculture, Applicant response

Dear Jenny, 

Please find the response to Council and also the response to the State at the following link: 

Daintree Saltwater Barramundi ‐ Response to DSC RFI 

 

Please acknowledge this email and confirm the response has been received by Council. 

Cheers, 

Guy Chester 

Director 

 
Mobile +61 (0)407 391211 
GuyChester@EcoSustainAbility.com 
PO Box 230 Yorkeys Knob QLD 4878 Australia 

“It always seems impossible until it is done" ‐ Nelson Mandela 
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1 Introduction 

1.1 Response to DSC Information Request 
This document forms the response to the information request 43/2816/2018 (Doc ID 873825).  

1.2 Material Change of Use Application Report 

1.3 Version 
This document is version 1.1, dated 21 March 2019. 

1.4 Status 
The document is the final for lodgement. 
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2 State Planning Policy 
Information Request 
Please provide an assessment against the current State Planning Policy to the extent where these attributes are not included in the 2006 
Douglas Shire Planning Scheme (as amended). 

The following sections provide an assessment against the State Planning Policy, state interest policy and 
assessment benchmarks. NOTE Please also review the detailed response to the various state codes provided in 
the MCU application, which support the comments made below. 
State interest – housing supply and diversity  
Diverse, accessible and well-serviced housing, and land for housing, is provided and supports affordable housing outcomes. 

The development of additional aquaculture production ponds within the existing footprint of settlement 
ponds will not affect housing supply and diversity. 
State interest – liveable communities  
Liveable, well-designed and serviced communities are delivered to support wellbeing and enhance quality of life. 

The development of additional aquaculture production ponds within the existing footprint of settlement 
ponds will not affect the delivery of liveable communities. 
State interest – agriculture  
The resources that agriculture depends on are protected to support the long-term viability and growth of the agricultural sector. 

In terms of state interest policy 3, the impact on fisheries resources is discussed in the consideration of the 
state codes within the application. The re-establishment of fisheries habitat value in the area of settlement 
pond 4 will be a positive outcome. Given the development is the re-purposing of existing settlement ponds 
for production ponds the establishment of a more effective treatment wetland, this supports state interest 
policy 4 a) and b). The development with its ancillary tourism ventures supports state interest policy 4 d). 
State interest – development and construction  
Employment needs, economic growth, and a strong development and construction sector are supported by facilitating a range of residential, commercial, 
retail, industrial and mixed use development opportunities. 

The development will not affect the state interest in development and construction. 
State interest – mining and extractive resources  
Extractive resources are protected and mineral, coal, petroleum and gas resources are appropriately considered to support the productive use of resources, 
a strong mining and resource industry, economical supply of construction materials, and avoid land use conflicts where possible. 

The development will not affect the state interest in mining and extractive industries. 
State interest – tourism  
Tourism planning and development opportunities that are appropriate and sustainable are supported, and the social, cultural and natural values 
underpinning tourism developments are protected. 

The development with its ancillary tourism ventures supports state interest policy. 
State interest – biodiversity  
Matters of environmental significance are valued and protected, and the health and resilience of biodiversity is maintained or enhanced to support ecological 
processes. 

An analysis of matters of environmental significance is addressed in the MCU application. 

There are no identified significant impacts on any matters of environmental significance resulting from the 
development. 
State interest – coastal environment  
The coastal environment is protected and enhanced, while supporting opportunities for coastal-dependent development, compatible urban form, and 
maintaining appropriate public use of and access to, and along, state coastal land. 

An analysis of coastal environmental aspects is addressed in the MCU application. 

There are no identified impacts on the coastal environment resulting from the development. 
State interest – cultural heritage  
The cultural heritage significance of heritage places and heritage areas, including places of Aboriginal and Torres Strait Islander cultural heritage, is 
conserved for the benefit of the community and future generations. 
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There are no identified cultural heritage values affected by the development. 
State interest – water quality  
The environmental values and quality of Queensland waters are protected and enhanced. 

The MCU application and further analysis supporting the response to the SARA information request identifies 
that the proposed treatment wetland and recirculation model for the operation of the expanded aquaculture 
farm will ensure minimal change to the water quality values of the lower Daintree River. An ongoing 
monitoring program in accordance with expected conditions for an environmental authority will ensure an 
ongoing and reactive program to protect water quality values of receiving waters. 
State interest – emissions and hazardous activities  
Community health and safety, and the natural and built environment, are protected from potential adverse impacts of emissions and hazardous activities. 
The operation of appropriately established industrial development, major infrastructure, and sport and recreation activities is ensured. 

The development does not involve emissions and hazardous activities, landfill, or contaminated land. The 
MCU application sets out an assessment of acid sulfate soils and a management plan for development to 
manage ASS and PASS risks. 
State interest – natural hazards, risk and resilience  
The risks associated with natural hazards, including the projected impacts of climate change, are avoided or mitigated to protect people and property and 
enhance the community’s resilience to natural hazards. 

The MCU application assessed the aspects of bushfire, flood hazard (and see the flood modelling in this 
document), storm tide inundation and erosion prone areas. The development does not impact on coastal 
processes and protects riparian vegetation. There are no impacts on community infrastructure. 
State interest – energy and water supply 
The timely, safe, affordable and reliable provision and operation of electricity and water supply infrastructure is supported and renewable energy 
development is enabled. 

The proposed development has no adverse impact on electricity and water supply. 
State interest – infrastructure integration  
The benefits of past and ongoing investment in infrastructure and facilities are maximised through integrated land use planning. 

The proposed development has no adverse impact on infrastructure integration or integrated land use 
planning. 
State interest – transport infrastructure  
The safe and efficient movement of people and goods is enabled, and land use patterns that encourage sustainable transport are supported. 

The proposed development has no adverse impact on transport infrastructure. 
State interest – strategic airports and aviation facilities  
The operation of strategic airports and aviation facilities is protected, and the growth and development of Queensland’s aviation industry is supported. 

The proposed development has no adverse impact on strategic airports and aviation facilities. 
State interest – strategic ports 
The operation of strategic ports and priority ports is protected and their growth and development is supported. 

The proposed development has no adverse impact on strategic ports. 
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3 Desired Environmental Outcomes/Strategic 
Framework 

Information Request 
As the application is impact assessable the application is assessed against the whole of the Planning Scheme. In the case of the 2006 Douglas Shire 
Planning Scheme (as amended), this includes an assessment against the Desired Environmental Outcomes. Please provide an assessment against the 
Desired Environmental Outcomes. 

3.1.1 Ecological Processes and Natural Systems  
DEO 1 – The unique environmental values of the Shire, which result from its location within the Wet Tropics Bioregion, are maintained and protected 
for current and future generations.  

The development of additional production aquaculture ponds within the existing disturbance footprint of a 
settlement pond will not affect the unique environmental values of the Shire. The use of recirculation and 
improved treatment wetland will ensure water quality is maintained. The re-establishment of tidal 
connectivity to the south of the bund wall in the area of pond 4 will increase fisheries values and biodiversity 
on this area of the site.  
DEO 2 – Those parts of the Shire located within the Wet Tropics and Great Barrier Reef World Heritage Areas and other adjacent areas of 
environmental value and ecological significance, are preserved and protected for nature conservation, landscape/scenic quality, Biodiversity and habitat 
values, in particular the protection of the Southern Cassowary and its habitat and to ensure the integrity of natural processes.  

The integrity of natural processes will not be affected by development of additional production aquaculture 
ponds within the existing disturbance footprint of a settlement pond. The integrity of natural processes will 
not be affected as the area of disturbance is restricted to the area of past habitat disturbance. The re-
establishment of tidal connectivity to the south of the bund wall in the area of pond 4 will increase fisheries 
values and biodiversity and habitat values on this area of the site. There will be no affect on the habitat of the 
Southern Cassowary.  

There are no identified impacts on world heritage values nor areas of ecological significance. 
DEO 3 – Natural waterways such as the Daintree River, the Mossman River, the Mowbray River and Dicksons Inlet, all wetlands but particularly those 
on the Directory of Wetlands of Importance in Australia, being the Lower Daintree River, Alexandra Bay and the Hilda Creek Headwater; and all catchments 
located in coastal areas within the Shire, are managed to protect their ecological processes, enhance water quality, conserve riparian ecological values and 
landscape/scenic quality, while acknowledging nature based recreation opportunities.  

The design and proposed operation has been developed to ensure the ecological processes, water quality, 
riparian ecological values and scenic quality of the lower Daintree River are not impacted. Improved treatment 
wetland system and majority recirculation will ensure water quality is not affected.  

NOTE: Please see Appendix 1 of the response to the SARA information request for further analysis of the 
efficacy of the treatment wetland. 
DEO 4 – The unique environmental character of the Shire comprised of internationally renowned landscapes, ecologically significant rainforest 
systems, sensitive coastal systems and areas of unsurpassed natural beauty, are maintained in association with sustainable development practices, which 
seek to minimise the effects of development on the natural environment.  

The development has been planned to ensure an ecologically sustainable approach. Operation will be in 
accordance with the Australian Sustainably Farmed Barramundi Certification Criteria, as such best practice 
sustainable aquaculture. 

The development will not affect rainforest systems, sensitive coastal systems nor areas of unsurpassed 
natural beauty.  

Once constructed and the pond bund walls grassed, the farm will maintain the present lush tropical rural 
character. 

3.1.2 Economic Development  
� DEO 5 – A prosperous community with a strong rural sector, a dynamic tourism industry and commercial and industrial activities offering a diverse range 
of employment opportunities, is supported by the sustainable use and management of the natural resources of the Shire.  



 
 
 

8  
Version 1.1 21 March 2019 

 

Daintree Saltwater Barramundi 
Response to Douglas Shire Information Request 

The development will be a good example of sustainable aquaculture and support the rural sector. Given the 
complimentary use of the site for tourism this will also support the Shires dynamic tourism industry. The 
development will provide ongoing employment of production staff and engagement of local contractor and 
supplier businesses. 
� DEO 6 – The natural resources of the Shire, such as GQAL, extractive resources, water and forestry resources, are protected and managed in a manner 
that ensures their ecological and economic values are assured for present and future generations.  

The development will not adversely affect the ecological and economic values of the shire at present nor for 
future generations. 
� DEO 7 – The values of the Shire are protected by a preferred pattern of development through identifying GQAL which sustains productive primary 
industries, particularly the sugar, horticultural and cattle grazing industries, and consolidates growth and employment opportunities, primarily in the identified 
locations of Mossman and Port Douglas.  

The expansion of production ponds on a site already used for aquaculture is consistent with the preferred 
pattern of development for the Shire. 
� DEO 8 – The economic development of the Shire is facilitated by the provision of infrastructure which complements the conservation economy of the 
Shire with 82% of its lands within the WTWHA in an efficient, equitable and environmentally safe manner, as well as circulation networks which provide for 
the efficient movement of people and goods, without compromising the Captain Cook Highway as the scenic entry corridor to the Shire. 

The development of additional aquaculture production ponds within the existing footprint of disturbance will 
not affect the Shire's infrastructure's ability to support the conservation economy and will not affect 
circulation networks which provide for the efficient movement of people and goods. 

3.1.3 Cultural, Economic, Physical and Social Well-being of the Community  
DEO 9 – Places of cultural and heritage significance, both Indigenous and European, are identified, protected and retained for their significance and 
importance to the history and identity of the Shire.  

The site has no known places of cultural heritage. 
DEO 10 – A range of housing options, which provide a high standard of living and a variety of different residential lifestyle opportunities, are available in 
the Shire and are provided in a sustainable manner with regard to the environment, including its people and communities and the provision of services and 
facilities.  

There are no impacts on the Shires housing options from the development. 
DEO 11 – The distinctive character and unique sense of place of the towns, villages and other settlement areas in the Shire including the Daintree 
Lowlands Community, are maintained, promoting community pride and well-being and community safety and prosperity.  

The development will not affect the sense of place of the towns, villages and other settlement areas in the 
Shire. 
DEO 12 – Residential communities, particularly communities within the major tourism areas of Port Douglas, Daintree Village and the Daintree 
Lowlands maintain a prosperous economy, a sense of community with the natural features, character of those areas and community values and cohesion, 
promoting harmony between residents and visitors.  

The development will not affect the sense of community and character of the major tourism areas. It will not 
adversely affect community values nor the sense of cohesion. Indeed even after the development the relatively 
small scale with less than 10ha of production ponds and the ancillary use of tourism will promote a linkage 
between small scale sustainable rural land use (aquaculture) and tourism. 
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4 Flood Study 
The supporting material has included information regarding storm tide inundation and the applicant's proposed response, as per the bund heights. 
Please provide a local drainage study to determine drainage impacts on upstream, downstream properties and surrounding properties and the mitigation 
measures required to minimise any impacts. The study must also confirm the bund levels required to address flood impacts. In particular, the study must 
address the following: 
a. The contributing catchment boundaries; 
b. The extent of the 1 % AEP!1 00 year ARI flood event in relation to the site both pre and post development; 
c. Primary and secondary flow paths for the 5, 20, 50 and 100 year ARI flood events; 
d. The location of proposed drainage crossings of the flow paths for pedestrian and vehicle movements within the site and the hydraulic implication of these 
on the flood modelling; 
e. Identify any requirement for drainage easements. In particular, the formalised flow paths that convey external runoff through the site to a lawful point 0 
discharge; 
f. An appropriately qualified engineer is to assess the operation of the drainage elements and satisfy themselves as to the long term stability of the common 
batters of the drain and ponds. Any mitigation measures or stability works are to be nominated and included in the amended drawings; and 
g. Lawful point of discharge. 
 

Please see Appendix 1 for the  Flood Study prepared by REC Consulting Engineers, which addresses points a) 
to g) above. 

In summary: 

 Lot 3  and the study area includes a number of catchments providing runoff to the waterway abutting 
Lot 3Vixies Road. Impacts of the development have been assessed for 1%AEP/100 year ARI flood 
events on the abutting waterways or drainage paths.  

 The study has confirmed the earthwork levels for bunds surrounding the ponds construction on the 
development. The modelling shows a 1%AEP/ARI 100 flood level with a storm surge level of RL 2.8 is 
RL2.84m AHD. The bunds will be constructed to RL3.9m AHD. 

 The proposed internal drainage paths exceed any of the calculated storm events from ARI 1 too ARI 
100.  



 
 
 

10  
Version 1.1 21 March 2019 

 

Daintree Saltwater Barramundi 
Response to Douglas Shire Information Request 

5 Development Codes 
All codes need to be responded to where applicable. Please provide details of existing and proposed staff numbers, existing and proposed, to determined 
on-site vehicle parking requirements. Please nominate on the plans the existing (and any proposed) parking and loading areas for the site. 

Please see Figure 1 for carpark and laydown area location. 

5.3.10 Vehicle Parking Code 
PERFORMANCE CRITERIA ACCEPTABLE SOLUTIONS Comment 
1 Sufficient parking spaces are 
provided on the Site to accommodate 
the amount and type of vehicle traffic 
expected to be generated by the use or 
uses of the Site, having particular 
regard to:  
 
� the desired character of the area in 
which the Site is located;  
� the nature of the particular use and its 
specific characteristics and scale;  
� the number of employees and the 
likely number of visitors to the Site;  
� the level of local accessibility;  
� the nature and frequency of any 
public transport serving the area;  
� whether or not the use involves the 
retention of an existing Building and 
the previous requirements for car 
parking for the Building;  
� whether or not the use involves an 
identified Valuable Conservation 
Feature and Valuable Site; and  
� whether or not the use involves the 
retention of significant vegetation.  
 

A1.1 The minimum number of 
vehicle parking spaces provided on 
the Site is not less than the number 
prescribed in Schedule 1 of this 
Code for the particular use or uses. 
Where the number of spaces 
calculated from the Schedule is not 
a whole number, the number of 
spaces provided is the next highest 
whole number. 

The Schedule 1 requirement is for aquaculture 
is 1 car space per 2 staff members. 

Currently there are 3.5 fulltime staff and 2 
casuals, thus 4.5 full time equivalent (FTE).. 
This will grow to 4.5 staff and 3 casuals. Thus 
6 FTE. 

There are  have 7 existing car park spaces 
beside the office and 4 around the shed. The 
Tourist facility has 21 car parks + 3 spaces for 
buses. 
The existing 11 carparking spaces (by way of 
the office and shed) are more than adequate 
for the aquaculture production staff. 
 

   

 
There will be available parking for motorbikes, compact vehicles, bicycles. Existing carparks meet the access 
and dimensional requirements. 
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Figure 1: Carparking and Laydown Area 

 
 

Parking and Laydown area
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6 Noise Impacts 
Information Request 
Please confirm the location of the pumps and aerators on Plans 9 and 10 of the supporting information to your application. Please provide supporting advice 
regarding the impacts of noise emitted from the pumps/aerators in respect to the nearby sensitive uses including the current ambient noise levels and 
proposed emissions. 

Figure 2 below shows the indicative location of paddlewheels and aerators. Figure 3 shows the location of 
pumps. 

Pumps will be the submersible with no ambient noise emissions. Further the pumps are location on the 
western side with no nearby noise sensitive locations. 

Pond aeration will be via paddle wheels and air injectors. Given the motor is below water surface, air injectors 
are essentially quiet (noise free). The Chenta paddle wheels used emit no discernible motor noise but the 
slapping of the water does cause some noise emissions. This water noise is almost always below the ambient 
noise of the local area (given highway traffic noise and forest with prevailing tradewinds/seabreezes. 

Daintree Saltwater Barramundi has not received a noise complaint. 
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Figure 2: Indicative Locations of Aerators and Paddlewheels 
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Figure 3: Overall Layout and Schematic Arrangement Over Aerial Image 

 
 

 

  

FINAL SETTLEMENT - 
BALANCING STORAGE 
Using existing drain 

PRIMARY  SETTLEMENT 
Using existing drain 

14 EXISTING PONDS   
Remain in production. 

13 NEW PONDS 
Constructed within existing 
settlement ponds 1 and 2 

WASTEWATER PUMP 
From primary settlement  to 
wetland treatment 

RECIRCULATION PUMP 
Treated wastewater back into 
pond top-up system. 

TREATMENT WETLAND 
Using existing Settlement 
Pond 3 

DISCHARGE 
Into existing drain 

EXISTING POND 4 
NO DISTURBANCE 

INTAKE PUMP 
Using existing pump/intake. 
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Appendix 1 

Flood Study 
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1. Executive Summary

RECS Consulting Engineers and Building Design (RECS Pty Ltd) was engaged by the

Daintree Saltwater Barramundi Fish Farms Pty Ltd to undertake a flood study of Lot 3 Vixies

Road Wonga Beach.

The study area includes a number of catchments providing runoff to the waterway

abutting Lot 3 Vixies Road (see Figure 1 below).

The assessment is in response to Douglas Shires Information request for Lot 3 on SP292103.

Impacts of the development have been assessed for 1% AEP/ 100 year ARI flood events

on the abutting waterways or drainage paths. The study confirms the proposed

earthwork levels for bunds surrounding the ponds constructed on the development.

Figure 1: Catchment Area of the contributing Waterways

1.1. Summary of Study Outcomes:

The modelling of the existing waterway or drainage system (shown in Figure 2 below) the

1% AEP/ARI 100 flood level with a storm surge level of RL 2.8 is RL 2.84m AHD. Bund

earthworks level is to be constructed to RL 3.9m AHD.
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Figure 2: 1% AEP/ARI 100 Flood Level Lot 3 Vixies Road
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Figure 3: Proposed Development of Lot 3 Vixies Road

The modelled flood level of RL 3.0m flood level is 0.4m below the pond water level RL 3.4m.

There is minimal backwater effects of 100mm in the 1%AEP/ARI Q100 event.

Table 1: Flood with Storm Surge Catchment 4

Cross

Section

Flood Level Bund Level Difference above

Storm Surge

Location

Equal

Area

TMR

0 2.8 2.8 3.9 0 0

50 2.82 2.8 3.9 20 0

100 2.82 2.8 3.9 20 0 End of New Ponds

150 2.83 2.81 3.9 30 10

200 2.83 2.81 3.9 30 10

250 2.83 2.81 3.9 30 10

300 2.94 2.87 3.9 140 70 Start of New Ponds

350 3.05 2.93 3.9 205 130

400 3.15 3 3.9 215 200

450 3.24 3.07 3.9 440 270

500 3.33 3.14 3.9 530 340 Vixies Rd
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A sensitivity analysis of the hydrology and cross sections of the drains was undertaken

with lower and upper limits. The flood levels near Vixies Road are at upper limit and

unlikely to occur. The levels are controlled by the culverts under Vixies Road. Lower levels

on the outside of the drains bonding the property reduce backwater effects and assist in

lowering the flood levels in the drains. The drain level on the eastern side has been

modelled at RL 0m as indicated in the typical cross section. The surrounding surface levels

outside the development have use the rough levels provided in the LiDAR capture 2010.

The proposed internal drainage paths exceed any of the calculated storm events from

ARI 1 to ARI 100. The drainage path on the western side of the property was modelled

and found to cater with the1% AEP/ 100 ARI events. The drain sizes are similar to the

eastern side.

2. Study Objectives

The study objectives are to:

 Define the catchments in relation to the waterways influencing Lot 3 Vixies Road;

 Undertake hydrological calculations for the 1% AEP/100-year ARI flood event in

relation to the site both pre and post development;

 Determine primary and secondary flow paths the ARI 5, 20, 50 and 100 flood levels;

 Location of proposed drainage crossings of the flow paths for pedestrian and

vehicle movements within the site and the hydraulic implications of these flood

modelling;

 Identify any requirement for drainage easements to lawful points of discharge.

 Long term stability of the common batters of the drain and ponds;

 Lawful point of discharge;

3. Analysis Methodology

3.1. General

The stormwater analysis has been carried out using the following:

 Rational Method, in accordance with Australian Rainfall and Runoff (ARR)

and Main Roads – Queensland, Roads Drainage Design Manual 2002;

 FNQROC Development Manual;

 HECRAS Version 5.0.5

 IFD Chart 18 – Port Douglas, Mossman from Regional Development Manual

Design Guidelines D4 – Stormwater Drainage

 IFD Calculation from Bureau of Meteorology web site

 Regional Flood Frequency Estimation Model
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3.2. Modelling

The model is a combination of the survey data of the site 2016 Gary Pozzi. The LiDAR

capture from 2010 as used for areas external to the site. Cross sections generally 50m

were used in modelling the flows within the waterways. Cross section at Lot 3 and

downstream was extended passed the surveyed boundaries. The cross sections

chosen were in the flood plain area. This reduced the number of cross section that

had the edges extended vertically as the water surface level was not contained

within the cross section.

This data was inputted into HEC-RAS Version 5.0.5 to determine water surface levels.

The recurrence interval event modelled to determine any impact on the proposed

bund earthworks level is 1%AEP/ ARI 100 as per development conditions. The

backwater affects were modelled for effects for 1%AEP/ 100-year ARI flood levels.

A sensitivity analysis on the hydrology of the catchments was undertaken to

determine the peak flow and highest flood level at Lot 3 Vixies Road.

4. Topography and Catchments

The catchment for Lot 3 Vixies Road is located in Wonga Beach and east of Mossman

Daintree Road. The catchments 1,2, 3 and 4 of 1.12km2, 0.22km2, 0.46km2 an 1.56km2

respectively are shown in Figure 1 above and Appendix B Catchment Area. The

waterways outlet into a tributary of the Daintree River which subsequently outlets into

Daintree River. Catchments 1 and 4 cross both Mossman Daintree Road and Vixies Road

and Catchments 2 and 3 crosses only the Mossman Daintree Road.

The head of Catchment Numbers 1 and 4 commences on the ridge line of the hill to the

west of the northern section of Wonga Beach. The secondary waterway, Catchments

Numbers 2 and 3 is directly west of the barramundi farm. It is approximately 200m north

of Lot 3 Vixies Road on the same ridge line as Catchment Numbers 1 and 4.

Internal catchments are minimal and the pumping of water between ponds and into the

drainage paths is far greater than internal stormwater events.
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Figure 3: Aerial Photograph of Lot 3 Vixies Road Location

The area is characterised with agricultural in the lower reaches with the farm located in

mangrove swamp and densely vegetated in the upper catchments as shown in Figures

3 above and 4 below. The upper section of the catchments is very steep (30% to 50%);

the lower med section is sloped at 5% to 10% and the lower section is graded at less than

1% to 4%.
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Figure 4: Aerial Photograph of the Catchments

A check on the influence of the Daintree River as also modelled. The catchment is large

at 866km2 and 123km long. It falls 1300m from the top of the catchment to the mouth of

the river.

The catchment geology is Hodgkinson Formation, micaceous greywacke siltstone slate,

chert basic volcanics in the upper reaches leading to alluvium, soil in the lower coastal

areas.

5. Hydrology

The hydrology with reference to FNQROC and the Queensland Urban Drainage Manual

using the Rational Method to calculate the flows. Australian Rainfall Runoff 2016 was also

consulted in calculating the hydrology for the catchments. These were used to calculate

peak flows in the water way based on Queensland Main Roads and Drainage Manual

2015, Chapter 5 and in particular rural catchments. These reference Austroads Guide to

Road Design and sections on calculating hydrology. Flood routing was not undertaken

however, sensitivity analysis was undertaken to determine how much influence the storm

surge flood level impacted on the flood levels.

In calculating the larger catchment of the Daintree River upper and lower limits were

checked against the Regional Flood Frequency Estimation Model.
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The Time of Concentration (i.e. tc) for Catchment 1 and 4 was calculated at 104 mins

using the method in Road and Drainage Manual (TMR) and 68 mins using the equal area

method. Both tc were modelled, the flow data from tc of 104mins was found to reflect

anecdotal evidence previous events. The 1996 event of 606mm in 4 hours did not result

in overtopping of Vixies Road. The flow length of 1.9km. The overall fall of the catchment

is 160m.

The calculations are shown in Table 1 in Appendix D. The 1%AEP/ARI 100 year flow for

Catchment 1 and 4 influencing Lot 3 Vixies Road is:

o ARI 100 34.0 m3/s (TMR)

o ARI 100 44.9 m3/s (Equal Area)

Hydrology of internal catchments was not modelled as storm events and runoff as into

the ponds or drainage paths. Pumping of water between ponds or into the drainage

paths is greater than these events.

6. Hydraulics

6.1. General

The Mannings’ coefficients used for the channel bed 0.035 and 0.45 for the banks and

external areas to the main channel as shown in Figure 5 Plot of the Existing Cross at

Vixies Road with Manning’s (See Queensland Main Roads, Road Design Drainage

Manual, Chapter 4, Table 4.5).

Figure 5: Plot of Cross Section 300 (TMR) at Lot 3 Vixies Road with Manning’s

(NB: EG = Energy Gradient; WS = Water Surface)
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Figure 6: Plot of Cross Section 300 (EA) at Lot 3 Vixies Road with Manning’s

(NB: EG = Energy Gradient; WS = Water Surface)

Summary of Flows of the waterways modelled.

Catchment Q1 Q2 Q5 Q10 Q20 Q50 Q100

1 9.13 11.63 14.37 15.96 20.45 26.40 30.68

2 4.35 5.54 6.84 7.59 9.73 12.56 14.59

3 4.16 5.30 6.57 7.31 9.38 12.13 14.11

4 9.70 12.41 15.54 17.38 22.41 29.12 33.99

4 (EA) 13.24 16.88 20.92 23.27 29.87 38.62 44.92

A summary of flow data for all ARI events is attached in Appendix E HECRAS

Version 5.0.5 Output Data Flow Data.

The velocities in the waterway channels vary between 0.4m/s and 1.68m/s.

The modelled drainage cross sections contain the calculated flow for an ARI 100

event with the surveyed banks of the waterways abutting Lot 3 Vixies Road.

However, once the eastern bank level is below RL 2.8m the flood spreads out of

the open channel.

Sizing of drainage structures for vehicle and pedestrian paths should not restrict

the two major paths on the eastern and western sides of the farm. Internal

accesses should again not restrict flow paths across major drainage areas.

Although most of these areas are contained and water is pumped instead of via

gravity.
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6.2. Scour Protection

The average velocities with in the waterways abutting Lot 3 Vixies Road are greater

than 1m/s in sections. Scour protection via rock banks sixed for less than 2m/s will

provide suitable protection from scour. Sharp changes in direction (i.e. 90-degree

angles should have more robust protection as scour can occur. The type and extent

of any protection required should be investigated in the detailed design.

7. Discussion

The modelling of the waterways included analysis of the interaction flood events with HAT

and storm surge. Flooding of the Daintree River was modelled to determine if there were

any major impacts to the drainage system at the farm. Sensitivity analysis of the hydrology

was undertaken which did impact on the backwater effects from the storm surge.

The Daintree River flood events including storm surge does not impact the flood levels at

the farm. While increasing the flows as demonstrated using the equal area method

impacts on the flood levels combined with the storm surge it is mostly closer to Vixies

Road. However, the restriction of the culverts under the road control the outflow. It is

highly unlikely with the culverts controlling the flow volume that there would be any

greater flow that modelled using a Tc of 104 mins.

There is no impact in the stormwater flows pre and post development. The additional

ponds contain the flow just as the current larger pond does. The flows on top of the bunds

flow in to the ponds.

The proposed development meets the study objectives by:

 Defining the catchments in relation to the waterways influencing Lot 3 Vixies Road;

 Undertake hydrological calculations for the 1% AEP/100-year ARI flood event in

relation to the site both pre and post development;

 Determine primary and secondary flow paths the ARI 5, 20, 50 and 100 flood levels;

 Location of proposed drainage crossings of the flow paths for pedestrian and

vehicle movements within the site and the hydraulic implications of these flood

modelling;

 Identify any requirement for drainage easements to lawful points of discharge.

 Long term stability of the common batters of the drain and ponds;

 Lawful point of discharge;

8. Recommendations

The items are recommended actions:

 Construct levee levels above the modelled ARI 100 event level as nominated.

 Take backwater effects on subsurface drainage systems

 Provide scour protection to the earthen embankments on the northern and

western boundaries of the proposed development.
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APPENDIX A - LOCALITY PLAN

Wonga

Beach

Cairns
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APPENDIX B - CATCHMENT AREA
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APPENDIX C - IFD TABLES AND GRAPHS



1 3.9103055 -5.2304757E-1 -4.4969872E-2 8.3196107E-3 1.5079632E-3 -4.6715915E-4 1.9840250E-6
2 4.1520500183 -5.1818138E-1 -3.9853357E-2 8.8548260E-3 9.1169520E-4 -5.3551048E-4 2.8561684E-5
5 4.3648090363 -5.0407684E-1 -2.6246719E-2 9.2636151E-3 -5.8825840E-4 -5.9780013E-4 7.8921228E-5
10 4.4702730179 -4.9609521E-1 -1.8468602E-2 9.3318792E-3 -1.4547952E-3 -6.1635586E-4 1.0653957E-4
20 4.6013379097 -4.8989549E-1 -1.2406224E-2 9.7163711E-3 -2.1437516E-3 -6.7044835E-4 1.3369817E-4
50 4.7517428398 -4.8269120E-1 -5.1744948E-3 9.9810865E-3 -2.9536863E-3 -7.0567959E-4 1.6126093E-4
100 4.8534965515 -4.7748175E-1 -1.7443870E-4 1.0087525E-2 -3.5052339E-3 -7.2776026E-4 1.8006844E-4
        

YEARS A B C D E F G

Polynomial Coefficients Table Polynomial Coefficients Table 

T = Time in hours   and   I = Intensity in millimetres per hour

List of coefficients to equations of the form

(Raw data: 64.83, 15.82, 5.08, 112.35, 33.32, 10.22, skew=0.17, F2=3.86, F50=17.11)

Location: 16.325S  145.400E  NEAR..  lot 3 vixies road wonga beach  Issued: 13/1/2019

© Australian Government, Bureau of Meteorology



IFD Chart 8 - Daintree
Duration (mins) 1 Year 2 Year 5 Year 10 Year 20 Year 50 Year 100 Year

5 133.36 170.33 212.24 237.02 271.13 316.48 351.55
6 126.20 161.19 200.85 224.30 256.58 299.49 332.67
7 120.23 153.54 191.27 213.56 244.26 285.07 316.62
8 115.10 146.97 183.02 204.31 233.64 272.62 302.76
9 110.62 141.23 175.80 196.21 224.34 261.72 290.62

10 106.64 136.13 169.40 189.03 216.10 252.06 279.86
11 103.07 131.56 163.66 182.60 208.72 243.42 270.23
12 99.85 127.43 158.48 176.79 202.06 235.61 261.54
13 96.91 123.67 153.77 171.51 196.00 228.51 253.64
14 94.22 120.22 149.45 166.67 190.45 222.02 246.41
15 91.74 117.05 145.47 162.22 185.35 216.04 239.76
16 89.45 114.12 141.79 158.10 180.63 210.52 233.61
17 87.32 111.39 138.38 154.28 176.24 205.39 227.91
18 85.33 108.84 135.20 150.72 172.16 200.61 222.59
19 83.47 106.47 132.22 147.38 168.34 196.15 217.62
20 81.72 104.23 129.43 144.26 164.76 191.96 212.96
25 74.37 94.83 117.66 131.09 149.67 174.31 193.33
30 68.67 87.54 108.54 120.89 137.98 160.64 178.13
35 64.08 81.67 101.21 112.68 128.58 149.64 165.90
40 60.29 76.81 95.14 105.89 120.80 140.56 155.79
45 57.07 72.71 90.01 100.16 114.24 132.88 147.27
50 54.31 69.18 85.60 95.24 108.60 126.30 139.95
55 51.90 66.10 81.76 90.95 103.69 120.57 133.59
60 49.77 63.38 78.38 87.17 99.38 115.54 128.00
65 47.87 60.95 75.37 83.81 95.54 111.07 123.03
70 46.16 58.78 72.67 80.80 92.10 107.06 118.59
75 44.62 56.81 70.23 78.09 89.00 103.46 114.59
80 43.21 55.01 68.01 75.62 86.19 100.18 110.97
85 41.92 53.37 65.98 73.37 83.62 97.20 107.67
90 40.73 51.86 64.12 71.30 81.27 94.47 104.64

Duration (hrs) 1 Year 2 Year 5 Year 10 Year 20 Year 50 Year 100 Year

2h 35.14 44.77 55.43 61.68 70.36 81.84 90.71
3h 28.31 36.14 45.02 50.26 57.49 67.08 74.51
4h 24.12 30.89 38.79 43.50 49.94 58.52 65.19
5h 21.21 27.26 34.54 38.92 44.87 52.83 59.04
6h 19.03 24.55 31.40 35.56 41.17 48.72 54.62
7h 17.33 22.44 28.96 32.97 38.32 45.57 51.26
8h 15.96 20.73 27.00 30.88 36.04 43.06 48.59
9h 14.82 19.32 25.37 29.15 34.16 41.00 46.40
10h 13.86 18.12 23.99 27.69 32.57 39.25 44.56
12h 12.31 16.19 21.76 25.32 29.99 36.43 41.58
14h 11.12 14.71 20.03 23.47 27.96 34.21 39.23
16h 10.18 13.52 18.62 21.96 26.30 32.37 37.27
18h 9.41 12.54 17.45 20.69 24.89 30.80 35.59
20h 8.77 11.73 16.45 19.60 23.67 29.42 34.10
22h 8.23 11.03 15.59 18.65 22.60 28.19 32.75
24h 7.76 10.44 14.84 17.80 21.63 27.06 31.51
26h 7.37 9.92 14.17 17.04 20.75 26.03 30.36
28h 7.02 9.46 13.57 16.35 19.95 25.07 29.28
30h 6.71 9.06 13.03 15.72 19.20 24.17 28.26
32h 6.44 8.70 12.53 15.14 18.51 23.32 27.29
34h 6.20 8.38 12.08 14.61 17.86 22.52 26.36
36h 5.98 8.09 11.67 14.11 17.26 21.76 25.47
38h 5.79 7.83 11.29 13.64 16.68 21.03 24.61
40h 5.62 7.59 10.93 13.20 16.14 20.33 23.79
42h 5.46 7.37 10.60 12.79 15.62 19.67 22.99
44h 5.32 7.17 10.29 12.40 15.13 19.02 22.22
46h 5.19 6.99 10.00 12.03 14.66 18.41 21.48
48h 5.07 6.82 9.72 11.68 14.21 17.81 20.76
50h 4.96 6.67 9.47 11.35 13.78 17.24 20.07
52h 4.86 6.52 9.22 11.03 13.37 16.69 19.39
54h 4.77 6.39 8.99 10.73 12.98 16.15 18.74
56h 4.69 6.27 8.77 10.44 12.59 15.63 18.11
58h 4.61 6.15 8.56 10.16 12.23 15.14 17.50
60h 4.54 6.04 8.37 9.89 11.88 14.65 16.90
62h 4.48 5.94 8.18 9.64 11.54 14.19 16.33
64h 4.42 5.85 8.00 9.39 11.21 13.74 15.77
66h 4.36 5.76 7.82 9.16 10.89 13.30 15.23
68h 4.31 5.68 7.66 8.93 10.58 12.88 14.71
70h 4.27 5.61 7.50 8.71 10.29 12.47 14.21
72h 4.23 5.54 7.35 8.50 10.00 12.07 13.72



Return Period A B C D E F G
1 3.910306 -5.23E-01 -4.50E-02 8.32E-03 1.51E-03 -4.67E-04 1.98E-06
2 4.15205 -5.18E-01 -3.99E-02 8.85E-03 9.12E-04 -5.36E-04 2.86E-05
5 4.364809 -5.04E-01 -2.62E-02 9.26E-03 -5.88E-04 -5.98E-04 7.89E-05

10 4.470273 -4.96E-01 -1.85E-02 9.33E-03 -1.45E-03 -6.16E-04 1.07E-04
20 4.601338 -4.90E-01 -1.24E-02 9.72E-03 -2.14E-03 -6.70E-04 1.34E-04
50 4.751743 -4.83E-01 -5.17E-03 9.98E-03 -2.95E-03 -7.06E-04 1.61E-04

100 4.853497 -4.77E-01 -1.74E-04 1.01E-02 -3.51E-03 -7.28E-04 1.80E-04

3 4 5 6 7 8 9
INTENSITY

mins hrs 1 2 5 10 20 50 100
1 0.016667 298.1 405.3 516.5 574.6 686.1 810.6 910.3
2 0.033333 192.3 248.4 307.0 339.5 390.3 453.3 502.5
3 0.05 161.7 206.8 255.7 283.8 324.4 376.9 417.6
4 0.066667 145.7 186.0 230.4 256.3 292.7 340.4 377.4
5 0.083333 135.2 172.4 214.0 238.4 272.1 316.8 351.4
6 0.1 127.4 162.45 201.78 224.89 256.73 299.04 331.71
7 0.116667 121.2 154.52 191.97 214.01 244.30 284.62 315.71
8 0.133333 116.1 147.91 183.75 204.83 233.80 272.38 302.11
9 0.15 111.6 142.24 176.64 196.86 224.68 261.72 290.24

10 0.166667 107.7 137.26 170.38 189.82 216.61 252.27 279.70
11 0.183333 104.2 132.81 164.78 183.52 209.38 243.78 270.22
12 0.2 101.1 128.80 159.71 177.81 202.82 236.09 261.63
13 0.216667 98.2 125.15 155.09 172.60 196.84 229.06 253.78
14 0.233333 95.6 121.79 150.85 167.82 191.35 222.60 246.57
15 0.25 93.2 118.69 146.93 163.40 186.27 216.63 239.91
16 0.266667 91.0 115.81 143.29 159.30 181.57 211.10 233.74
17 0.283333 88.9 113.13 139.90 155.48 177.18 205.96 228.00
18 0.3 86.9 110.62 136.73 151.92 173.09 201.15 222.64
19 0.316667 85.0 108.25 133.76 148.57 169.25 196.65 217.62
20 0.333333 83.3 106.03 130.96 145.43 165.65 192.42 212.91
21 0.35 81.7 103.93 128.32 142.46 162.25 188.44 208.47
22 0.366667 80.1 101.94 125.82 139.67 159.05 184.68 204.29
23 0.383333 78.6 100.05 123.46 137.02 156.01 181.13 200.35
24 0.4 77.2 98.26 121.21 134.50 153.14 177.77 196.61
25 0.416667 75.9 96.55 119.08 132.12 150.41 174.58 193.06
26 0.433333 74.6 94.92 117.04 129.84 147.81 171.54 189.69
27 0.45 73.4 93.36 115.10 127.68 145.34 168.66 186.49
28 0.466667 72.2 91.87 113.25 125.61 142.98 165.90 183.44
29 0.483333 71.1 90.44 111.48 123.64 140.72 163.28 180.53
30 0.5 70.0 89.07 109.78 121.75 138.56 160.77 177.74
31 0.516667 69.0 87.76 108.15 119.93 136.50 158.36 175.08
32 0.533333 68.0 86.49 106.59 118.20 134.52 156.06 172.54
33 0.55 67.0 85.27 105.09 116.53 132.62 153.86 170.09
34 0.566667 66.1 84.10 103.64 114.92 130.79 151.74 167.75
35 0.583333 65.2 82.97 102.25 113.38 129.04 149.70 165.50
36 0.6 64.4 81.88 100.91 111.89 127.35 147.74 163.34
37 0.616667 63.5 80.83 99.61 110.46 125.72 145.85 161.25
38 0.633333 62.7 79.81 98.36 109.08 124.15 144.04 159.25
39 0.65 62.0 78.82 97.16 107.75 122.64 142.28 157.31
40 0.666667 61.2 77.87 95.99 106.46 121.18 140.59 155.45
41 0.683333 60.5 76.95 94.86 105.21 119.76 138.96 153.65
42 0.7 59.8 76.05 93.77 104.00 118.39 137.38 151.91
43 0.716667 59.1 75.18 92.71 102.84 117.07 135.85 150.23
44 0.733333 58.4 74.34 91.68 101.70 115.79 134.37 148.60
45 0.75 57.8 73.52 90.69 100.61 114.55 132.94 147.02
46 0.766667 57.2 72.73 89.72 99.54 113.35 131.56 145.50
47 0.783333 56.6 71.96 88.78 98.51 112.18 130.21 144.02
48 0.8 56.0 71.21 87.87 97.51 111.04 128.91 142.58
49 0.816667 55.4 70.48 86.99 96.54 109.94 127.64 141.19
50 0.833333 54.8 69.77 86.12 95.59 108.87 126.41 139.84
51 0.85 54.3 69.07 85.28 94.67 107.83 125.21 138.52
52 0.866667 53.7 68.40 84.47 93.77 106.82 124.05 137.25
53 0.883333 53.2 67.74 83.67 92.90 105.84 122.92 136.01
54 0.9 52.7 67.10 82.90 92.05 104.88 121.82 134.80
55 0.916667 52.2 66.48 82.14 91.22 103.95 120.75 133.62
56 0.933333 51.7 65.87 81.41 90.41 103.04 119.70 132.48
57 0.95 51.3 65.27 80.69 89.63 102.15 118.69 131.37
58 0.966667 50.8 64.69 79.99 88.86 101.28 117.70 130.28
59 0.983333 50.4 64.12 79.30 88.11 100.44 116.73 129.22
60 1 49.9 63.56 78.63 87.38 99.62 115.79 128.19
61 1.016667 49.5 63.02 77.98 86.67 98.81 114.87 127.18
62 1.033333 49.1 62.49 77.34 85.97 98.03 113.97 126.20
63 1.05 48.7 61.97 76.72 85.29 97.26 113.09 125.24
64 1.066667 48.2 61.46 76.11 84.62 96.51 112.23 124.30
65 1.083333 47.9 60.97 75.51 83.97 95.78 111.39 123.38
66 1.1 47.5 60.48 74.93 83.33 95.06 110.58 122.49
67 1.116667 47.1 60.00 74.36 82.71 94.36 109.77 121.61
68 1.133333 46.7 59.54 73.80 82.10 93.68 108.99 120.75
69 1.15 46.4 59.08 73.25 81.50 93.00 108.22 119.92
70 1.166667 46.0 58.63 72.71 80.91 92.35 107.47 119.10
71 1.183333 45.7 58.19 72.19 80.34 91.70 106.74 118.29
72 1.2 45.3 57.76 71.67 79.78 91.07 106.02 117.51
73 1.216667 45.0 57.34 71.17 79.23 90.46 105.31 116.74
74 1.233333 44.6 56.92 70.67 78.69 89.85 104.62 115.98
75 1.25 44.3 56.52 70.18 78.16 89.26 103.95 115.24
76 1.266667 44.0 56.12 69.71 77.64 88.67 103.28 114.52
77 1.283333 43.7 55.73 69.24 77.13 88.10 102.63 113.81
78 1.3 43.4 55.34 68.78 76.63 87.54 101.99 113.11
79 1.316667 43.1 54.96 68.33 76.14 86.99 101.37 112.43
80 1.333333 42.8 54.59 67.89 75.66 86.45 100.75 111.76
81 1.35 42.5 54.23 67.45 75.19 85.92 100.15 111.10
82 1.366667 42.2 53.87 67.02 74.72 85.40 99.56 110.45
83 1.383333 41.9 53.52 66.61 74.27 84.89 98.98 109.82
84 1.4 41.7 53.17 66.19 73.82 84.39 98.40 109.20
85 1.416667 41.4 52.83 65.79 73.38 83.90 97.84 108.59
86 1.433333 41.1 52.50 65.39 72.94 83.41 97.29 107.98
87 1.45 40.9 52.17 65.00 72.52 82.93 96.75 107.39
88 1.466667 40.6 51.84 64.61 72.10 82.47 96.22 106.81
89 1.483333 40.4 51.53 64.23 71.69 82.01 95.69 106.24
90 1.5 40.1 51.21 63.86 71.28 81.55 95.18 105.68
91 1.516667 39.9 50.91 63.49 70.89 81.11 94.67 105.13
92 1.533333 39.6 50.60 63.13 70.49 80.67 94.17 104.59
93 1.55 39.4 50.30 62.78 70.11 80.24 93.68 104.05
94 1.566667 39.1 50.01 62.43 69.73 79.81 93.20 103.53
95 1.583333 38.9 49.72 62.08 69.35 79.39 92.73 103.01
96 1.6 38.7 49.43 61.75 68.99 78.98 92.26 102.50
97 1.616667 38.5 49.15 61.41 68.62 78.58 91.80 102.00
98 1.633333 38.2 48.88 61.08 68.27 78.18 91.35 101.51
99 1.65 38.0 48.60 60.76 67.92 77.79 90.90 101.03

Duration



100 1.666667 37.8 48.34 60.44 67.57 77.40 90.46 100.55
101 1.683333 37.6 48.07 60.12 67.23 77.02 90.03 100.08
102 1.7 37.4 47.81 59.81 66.89 76.64 89.60 99.61
103 1.716667 37.2 47.55 59.51 66.56 76.27 89.18 99.16
104 1.733333 37.0 47.30 59.21 66.23 75.91 88.77 98.70
105 1.75 36.8 47.05 58.91 65.91 75.55 88.36 98.26
106 1.766667 36.6 46.80 58.62 65.60 75.19 87.96 97.82
107 1.783333 36.4 46.56 58.33 65.28 74.84 87.56 97.39
108 1.8 36.2 46.32 58.05 64.97 74.50 87.17 96.97
109 1.816667 36.0 46.08 57.76 64.67 74.16 86.78 96.55
110 1.833333 35.8 45.85 57.49 64.37 73.82 86.40 96.13
111 1.85 35.6 45.62 57.21 64.07 73.49 86.03 95.73
112 1.866667 35.5 45.39 56.94 63.78 73.16 85.66 95.32
113 1.883333 35.3 45.17 56.68 63.49 72.84 85.29 94.93
114 1.9 35.1 44.95 56.42 63.21 72.52 84.93 94.53
115 1.916667 34.9 44.73 56.16 62.93 72.21 84.58 94.15
116 1.933333 34.8 44.51 55.90 62.65 71.90 84.23 93.77
117 1.95 34.6 44.30 55.65 62.37 71.60 83.88 93.39
118 1.966667 34.4 44.09 55.40 62.10 71.29 83.54 93.02
119 1.983333 34.3 43.88 55.15 61.84 71.00 83.20 92.65
120 2 34.1 43.68 54.91 61.57 70.70 82.87 92.29
121 2.016667 33.9 43.47 54.67 61.31 70.41 82.54 91.93
122 2.033333 33.8 43.27 54.43 61.05 70.12 82.21 91.58
123 2.05 33.6 43.08 54.20 60.80 69.84 81.89 91.23
124 2.066667 33.5 42.88 53.96 60.55 69.56 81.57 90.88
125 2.083333 33.3 42.69 53.74 60.30 69.28 81.26 90.54
126 2.1 33.2 42.50 53.51 60.06 69.01 80.95 90.20
127 2.116667 33.0 42.31 53.29 59.81 68.74 80.64 89.87
128 2.133333 32.9 42.12 53.06 59.57 68.47 80.34 89.54
129 2.15 32.7 41.94 52.85 59.34 68.21 80.04 89.22
130 2.166667 32.6 41.76 52.63 59.10 67.95 79.75 88.89
131 2.183333 32.4 41.58 52.42 58.87 67.69 79.45 88.58
132 2.2 32.3 41.40 52.21 58.64 67.43 79.16 88.26
133 2.216667 32.1 41.22 52.00 58.42 67.18 78.88 87.95
134 2.233333 32.0 41.05 51.79 58.19 66.93 78.60 87.65
135 2.25 31.9 40.88 51.59 57.97 66.68 78.32 87.34
136 2.266667 31.7 40.71 51.39 57.76 66.44 78.04 87.04
137 2.283333 31.6 40.54 51.19 57.54 66.20 77.77 86.75
138 2.3 31.5 40.37 50.99 57.33 65.96 77.50 86.45
139 2.316667 31.3 40.21 50.79 57.11 65.72 77.23 86.16
140 2.333333 31.2 40.05 50.60 56.90 65.49 76.96 85.87
141 2.35 31.1 39.88 50.41 56.70 65.26 76.70 85.59
142 2.366667 30.9 39.73 50.22 56.49 65.03 76.44 85.31
143 2.383333 30.8 39.57 50.03 56.29 64.80 76.19 85.03
144 2.4 30.7 39.41 49.85 56.09 64.58 75.93 84.75
145 2.416667 30.6 39.26 49.67 55.89 64.36 75.68 84.48
146 2.433333 30.5 39.10 49.48 55.69 64.14 75.43 84.21
147 2.45 30.3 38.95 49.30 55.50 63.92 75.19 83.95
148 2.466667 30.2 38.80 49.13 55.31 63.71 74.95 83.68
149 2.483333 30.1 38.66 48.95 55.12 63.50 74.70 83.42
150 2.5 30.0 38.51 48.78 54.93 63.28 74.47 83.16
151 2.516667 29.9 38.36 48.60 54.74 63.08 74.23 82.90
152 2.533333 29.7 38.22 48.43 54.56 62.87 74.00 82.65
153 2.55 29.6 38.08 48.27 54.37 62.67 73.77 82.40
154 2.566667 29.5 37.94 48.10 54.19 62.46 73.54 82.15
155 2.583333 29.4 37.80 47.93 54.01 62.26 73.31 81.90
156 2.6 29.3 37.66 47.77 53.83 62.06 73.08 81.66
157 2.616667 29.2 37.52 47.61 53.66 61.87 72.86 81.42
158 2.633333 29.1 37.39 47.45 53.48 61.67 72.64 81.18
159 2.65 29.0 37.25 47.29 53.31 61.48 72.42 80.94
160 2.666667 28.9 37.12 47.13 53.14 61.29 72.21 80.70
161 2.683333 28.8 36.99 46.97 52.97 61.10 71.99 80.47
162 2.7 28.7 36.86 46.82 52.80 60.91 71.78 80.24
163 2.716667 28.6 36.73 46.66 52.64 60.73 71.57 80.01
164 2.733333 28.5 36.60 46.51 52.47 60.54 71.36 79.78
165 2.75 28.4 36.48 46.36 52.31 60.36 71.15 79.56
166 2.766667 28.3 36.35 46.21 52.14 60.18 70.95 79.34
167 2.783333 28.2 36.23 46.06 51.98 60.00 70.74 79.11
168 2.8 28.1 36.10 45.92 51.82 59.82 70.54 78.90
169 2.816667 28.0 35.98 45.77 51.67 59.65 70.34 78.68
170 2.833333 27.9 35.86 45.63 51.51 59.47 70.15 78.46
171 2.85 27.8 35.74 45.48 51.36 59.30 69.95 78.25
172 2.866667 27.7 35.62 45.34 51.20 59.13 69.75 78.04
173 2.883333 27.6 35.50 45.20 51.05 58.96 69.56 77.83
174 2.9 27.5 35.39 45.06 50.90 58.79 69.37 77.62
175 2.916667 27.4 35.27 44.93 50.75 58.62 69.18 77.42
176 2.933333 27.3 35.16 44.79 50.60 58.45 68.99 77.21
177 2.95 27.2 35.04 44.65 50.45 58.29 68.81 77.01
178 2.966667 27.1 34.93 44.52 50.31 58.13 68.62 76.81
179 2.983333 27.0 34.82 44.39 50.16 57.97 68.44 76.61
180 3 26.9 34.71 44.25 50.02 57.81 68.26 76.41
181 3.016667 26.9 34.60 44.12 49.88 57.65 68.08 76.22
182 3.033333 26.8 34.49 43.99 49.74 57.49 67.90 76.02
183 3.05 26.7 34.38 43.86 49.60 57.33 67.72 75.83
184 3.066667 26.6 34.27 43.74 49.46 57.18 67.55 75.64
185 3.083333 26.5 34.17 43.61 49.32 57.02 67.37 75.45
186 3.1 26.4 34.06 43.48 49.18 56.87 67.20 75.26
187 3.116667 26.4 33.96 43.36 49.05 56.72 67.03 75.07
188 3.133333 26.3 33.85 43.24 48.91 56.57 66.86 74.89
189 3.15 26.2 33.75 43.11 48.78 56.42 66.69 74.70
190 3.166667 26.1 33.65 42.99 48.65 56.27 66.52 74.52
191 3.183333 26.0 33.55 42.87 48.52 56.13 66.35 74.34
192 3.2 25.9 33.45 42.75 48.39 55.98 66.19 74.16
193 3.216667 25.9 33.35 42.63 48.26 55.84 66.02 73.98
194 3.233333 25.8 33.25 42.51 48.13 55.69 65.86 73.81
195 3.25 25.7 33.15 42.40 48.00 55.55 65.70 73.63
196 3.266667 25.6 33.05 42.28 47.88 55.41 65.54 73.46
197 3.283333 25.6 32.96 42.17 47.75 55.27 65.38 73.28
198 3.3 25.5 32.86 42.05 47.63 55.13 65.22 73.11
199 3.316667 25.4 32.77 41.94 47.50 54.99 65.07 72.94
200 3.333333 25.3 32.67 41.83 47.38 54.86 64.91 72.77
201 3.35 25.3 32.58 41.71 47.26 54.72 64.76 72.60
202 3.366667 25.2 32.49 41.60 47.14 54.58 64.60 72.44
203 3.383333 25.1 32.39 41.49 47.02 54.45 64.45 72.27
204 3.4 25.0 32.30 41.38 46.90 54.32 64.30 72.11
205 3.416667 25.0 32.21 41.28 46.78 54.19 64.15 71.94
206 3.433333 24.9 32.12 41.17 46.66 54.05 64.00 71.78
207 3.45 24.8 32.03 41.06 46.55 53.92 63.85 71.62
208 3.466667 24.7 31.94 40.96 46.43 53.79 63.71 71.46
209 3.483333 24.7 31.86 40.85 46.32 53.67 63.56 71.30
210 3.5 24.6 31.77 40.75 46.20 53.54 63.42 71.14



211 3.516667 24.5 31.68 40.64 46.09 53.41 63.27 70.99
212 3.533333 24.5 31.60 40.54 45.98 53.29 63.13 70.83
213 3.55 24.4 31.51 40.44 45.87 53.16 62.99 70.68
214 3.566667 24.3 31.42 40.34 45.76 53.04 62.85 70.52
215 3.583333 24.3 31.34 40.23 45.65 52.92 62.71 70.37
216 3.6 24.2 31.26 40.13 45.54 52.79 62.57 70.22
217 3.616667 24.1 31.17 40.03 45.43 52.67 62.43 70.07
218 3.633333 24.1 31.09 39.94 45.32 52.55 62.29 69.92
219 3.65 24.0 31.01 39.84 45.22 52.43 62.16 69.77
220 3.666667 23.9 30.93 39.74 45.11 52.31 62.02 69.63
221 3.683333 23.9 30.85 39.64 45.00 52.19 61.89 69.48
222 3.7 23.8 30.77 39.55 44.90 52.08 61.75 69.33
223 3.716667 23.8 30.69 39.45 44.79 51.96 61.62 69.19
224 3.733333 23.7 30.61 39.36 44.69 51.85 61.49 69.05
225 3.75 23.6 30.53 39.26 44.59 51.73 61.36 68.90
226 3.766667 23.6 30.45 39.17 44.49 51.62 61.23 68.76
227 3.783333 23.5 30.38 39.08 44.39 51.50 61.10 68.62
228 3.8 23.4 30.30 38.98 44.28 51.39 60.97 68.48
229 3.816667 23.4 30.22 38.89 44.18 51.28 60.84 68.34
230 3.833333 23.3 30.15 38.80 44.09 51.17 60.72 68.20
231 3.85 23.3 30.07 38.71 43.99 51.06 60.59 68.07
232 3.866667 23.2 30.00 38.62 43.89 50.95 60.47 67.93
233 3.883333 23.1 29.92 38.53 43.79 50.84 60.34 67.79
234 3.9 23.1 29.85 38.44 43.69 50.73 60.22 67.66
235 3.916667 23.0 29.78 38.36 43.60 50.62 60.10 67.53
236 3.933333 23.0 29.70 38.27 43.50 50.51 59.97 67.39
237 3.95 22.9 29.63 38.18 43.41 50.41 59.85 67.26
238 3.966667 22.9 29.56 38.09 43.31 50.30 59.73 67.13
239 3.983333 22.8 29.49 38.01 43.22 50.20 59.61 67.00
240 4 22.7 29.42 37.92 43.13 50.09 59.49 66.87
241 4.016667 22.7 29.35 37.84 43.03 49.99 59.37 66.74
242 4.033333 22.6 29.28 37.75 42.94 49.88 59.26 66.61
243 4.05 22.6 29.21 37.67 42.85 49.78 59.14 66.48
244 4.066667 22.5 29.14 37.59 42.76 49.68 59.02 66.36
245 4.083333 22.5 29.07 37.50 42.67 49.58 58.91 66.23
246 4.1 22.4 29.00 37.42 42.58 49.48 58.79 66.10
247 4.116667 22.4 28.93 37.34 42.49 49.38 58.68 65.98
248 4.133333 22.3 28.86 37.26 42.40 49.28 58.57 65.85
249 4.15 22.2 28.80 37.18 42.31 49.18 58.45 65.73
250 4.166667 22.2 28.73 37.10 42.23 49.08 58.34 65.61
251 4.183333 22.1 28.66 37.02 42.14 48.98 58.23 65.49
252 4.2 22.1 28.60 36.94 42.05 48.88 58.12 65.37
253 4.216667 22.0 28.53 36.86 41.97 48.79 58.01 65.25
254 4.233333 22.0 28.47 36.78 41.88 48.69 57.90 65.13
255 4.25 21.9 28.40 36.71 41.79 48.60 57.79 65.01
256 4.266667 21.9 28.34 36.63 41.71 48.50 57.68 64.89
257 4.283333 21.8 28.28 36.55 41.63 48.41 57.57 64.77
258 4.3 21.8 28.21 36.47 41.54 48.31 57.46 64.65
259 4.316667 21.7 28.15 36.40 41.46 48.22 57.36 64.54
260 4.333333 21.7 28.09 36.32 41.38 48.13 57.25 64.42
261 4.35 21.6 28.03 36.25 41.29 48.03 57.15 64.30
262 4.366667 21.6 27.96 36.17 41.21 47.94 57.04 64.19
263 4.383333 21.5 27.90 36.10 41.13 47.85 56.94 64.08
264 4.4 21.5 27.84 36.02 41.05 47.76 56.83 63.96
265 4.416667 21.4 27.78 35.95 40.97 47.67 56.73 63.85
266 4.433333 21.4 27.72 35.88 40.89 47.58 56.63 63.74
267 4.45 21.3 27.66 35.81 40.81 47.49 56.53 63.63
268 4.466667 21.3 27.60 35.73 40.73 47.40 56.42 63.51
269 4.483333 21.3 27.54 35.66 40.65 47.31 56.32 63.40
270 4.5 21.2 27.48 35.59 40.57 47.22 56.22 63.29
271 4.516667 21.2 27.42 35.52 40.50 47.14 56.12 63.19
272 4.533333 21.1 27.36 35.45 40.42 47.05 56.02 63.08
273 4.55 21.1 27.31 35.38 40.34 46.96 55.92 62.97
274 4.566667 21.0 27.25 35.31 40.27 46.88 55.83 62.86
275 4.583333 21.0 27.19 35.24 40.19 46.79 55.73 62.75
276 4.6 20.9 27.13 35.17 40.11 46.71 55.63 62.65
277 4.616667 20.9 27.08 35.10 40.04 46.62 55.53 62.54
278 4.633333 20.8 27.02 35.03 39.96 46.54 55.44 62.44
279 4.65 20.8 26.97 34.97 39.89 46.45 55.34 62.33
280 4.666667 20.8 26.91 34.90 39.81 46.37 55.25 62.23
281 4.683333 20.7 26.85 34.83 39.74 46.29 55.15 62.12
282 4.7 20.7 26.80 34.76 39.67 46.20 55.06 62.02
283 4.716667 20.6 26.74 34.70 39.59 46.12 54.96 61.92
284 4.733333 20.6 26.69 34.63 39.52 46.04 54.87 61.81
285 4.75 20.5 26.64 34.57 39.45 45.96 54.78 61.71
286 4.766667 20.5 26.58 34.50 39.38 45.88 54.68 61.61
287 4.783333 20.5 26.53 34.44 39.31 45.80 54.59 61.51
288 4.8 20.4 26.47 34.37 39.24 45.72 54.50 61.41
289 4.816667 20.4 26.42 34.31 39.17 45.64 54.41 61.31
290 4.833333 20.3 26.37 34.24 39.09 45.56 54.32 61.21
291 4.85 20.3 26.32 34.18 39.02 45.48 54.23 61.11
292 4.866667 20.2 26.26 34.12 38.96 45.40 54.14 61.01
293 4.883333 20.2 26.21 34.05 38.89 45.32 54.05 60.92
294 4.9 20.2 26.16 33.99 38.82 45.25 53.96 60.82
295 4.916667 20.1 26.11 33.93 38.75 45.17 53.87 60.72
296 4.933333 20.1 26.06 33.87 38.68 45.09 53.78 60.62
297 4.95 20.0 26.01 33.80 38.61 45.02 53.69 60.53
298 4.966667 20.0 25.96 33.74 38.54 44.94 53.61 60.43
299 4.983333 20.0 25.91 33.68 38.48 44.86 53.52 60.34
300 5 19.9 25.86 33.62 38.41 44.79 53.43 60.24
301 5.016667 19.9 25.81 33.56 38.34 44.71 53.35 60.15
302 5.033333 19.8 25.76 33.50 38.28 44.64 53.26 60.05
303 5.05 19.8 25.71 33.44 38.21 44.56 53.18 59.96
304 5.066667 19.8 25.66 33.38 38.15 44.49 53.09 59.87
305 5.083333 19.7 25.61 33.32 38.08 44.42 53.01 59.77
306 5.1 19.7 25.56 33.26 38.02 44.34 52.92 59.68
307 5.116667 19.7 25.51 33.20 37.95 44.27 52.84 59.59
308 5.133333 19.6 25.47 33.14 37.89 44.20 52.76 59.50
309 5.15 19.6 25.42 33.09 37.82 44.13 52.67 59.41
310 5.166667 19.5 25.37 33.03 37.76 44.05 52.59 59.32
311 5.183333 19.5 25.32 32.97 37.70 43.98 52.51 59.23
312 5.2 19.5 25.28 32.91 37.63 43.91 52.43 59.14
313 5.216667 19.4 25.23 32.86 37.57 43.84 52.35 59.05
314 5.233333 19.4 25.18 32.80 37.51 43.77 52.27 58.96
315 5.25 19.4 25.14 32.74 37.45 43.70 52.18 58.87
316 5.266667 19.3 25.09 32.69 37.38 43.63 52.10 58.78
317 5.283333 19.3 25.05 32.63 37.32 43.56 52.02 58.70
318 5.3 19.2 25.00 32.58 37.26 43.49 51.94 58.61
319 5.316667 19.2 24.95 32.52 37.20 43.42 51.87 58.52
320 5.333333 19.2 24.91 32.46 37.14 43.35 51.79 58.43
321 5.35 19.1 24.86 32.41 37.08 43.28 51.71 58.35



322 5.366667 19.1 24.82 32.36 37.02 43.22 51.63 58.26
323 5.383333 19.1 24.77 32.30 36.96 43.15 51.55 58.18
324 5.4 19.0 24.73 32.25 36.90 43.08 51.47 58.09
325 5.416667 19.0 24.69 32.19 36.84 43.01 51.40 58.01
326 5.433333 19.0 24.64 32.14 36.78 42.95 51.32 57.92
327 5.45 18.9 24.60 32.09 36.72 42.88 51.24 57.84
328 5.466667 18.9 24.56 32.03 36.66 42.81 51.17 57.75
329 5.483333 18.9 24.51 31.98 36.60 42.75 51.09 57.67
330 5.5 18.8 24.47 31.93 36.55 42.68 51.02 57.59
331 5.516667 18.8 24.43 31.87 36.49 42.62 50.94 57.51
332 5.533333 18.8 24.38 31.82 36.43 42.55 50.87 57.42
333 5.55 18.7 24.34 31.77 36.37 42.49 50.79 57.34
334 5.566667 18.7 24.30 31.72 36.32 42.42 50.72 57.26
335 5.583333 18.7 24.26 31.67 36.26 42.36 50.64 57.18
336 5.6 18.6 24.22 31.62 36.20 42.29 50.57 57.10
337 5.616667 18.6 24.17 31.57 36.15 42.23 50.50 57.02
338 5.633333 18.6 24.13 31.51 36.09 42.17 50.42 56.94
339 5.65 18.5 24.09 31.46 36.03 42.10 50.35 56.86
340 5.666667 18.5 24.05 31.41 35.98 42.04 50.28 56.78
341 5.683333 18.5 24.01 31.36 35.92 41.98 50.21 56.70
342 5.7 18.4 23.97 31.31 35.87 41.92 50.13 56.62
343 5.716667 18.4 23.93 31.26 35.81 41.85 50.06 56.54
344 5.733333 18.4 23.89 31.21 35.76 41.79 49.99 56.46
345 5.75 18.3 23.85 31.17 35.70 41.73 49.92 56.38
346 5.766667 18.3 23.81 31.12 35.65 41.67 49.85 56.31
347 5.783333 18.3 23.77 31.07 35.60 41.61 49.78 56.23
348 5.8 18.2 23.73 31.02 35.54 41.55 49.71 56.15
349 5.816667 18.2 23.69 30.97 35.49 41.49 49.64 56.07
350 5.833333 18.2 23.65 30.92 35.44 41.43 49.57 56.00
351 5.85 18.1 23.61 30.87 35.38 41.37 49.50 55.92
352 5.866667 18.1 23.57 30.83 35.33 41.31 49.43 55.84
353 5.883333 18.1 23.53 30.78 35.28 41.25 49.36 55.77
354 5.9 18.1 23.49 30.73 35.23 41.19 49.29 55.69
355 5.916667 18.0 23.46 30.68 35.17 41.13 49.23 55.62
356 5.933333 18.0 23.42 30.64 35.12 41.07 49.16 55.54
357 5.95 18.0 23.38 30.59 35.07 41.01 49.09 55.47
358 5.966667 17.9 23.34 30.54 35.02 40.95 49.02 55.40
359 5.983333 17.9 23.30 30.50 34.97 40.89 48.96 55.32
360 6 17.9 23.27 30.45 34.92 40.84 48.89 55.25
361 6.016667 17.8 23.23 30.41 34.86 40.78 48.82 55.17
362 6.033333 17.8 23.19 30.36 34.81 40.72 48.76 55.10
363 6.05 17.8 23.16 30.31 34.76 40.66 48.69 55.03
364 6.066667 17.8 23.12 30.27 34.71 40.61 48.62 54.96
365 6.083333 17.7 23.08 30.22 34.66 40.55 48.56 54.88
366 6.1 17.7 23.05 30.18 34.61 40.49 48.49 54.81
367 6.116667 17.7 23.01 30.13 34.56 40.44 48.43 54.74
368 6.133333 17.6 22.97 30.09 34.51 40.38 48.36 54.67
369 6.15 17.6 22.94 30.05 34.46 40.33 48.30 54.60
370 6.166667 17.6 22.90 30.00 34.42 40.27 48.23 54.53
371 6.183333 17.6 22.86 29.96 34.37 40.21 48.17 54.45
372 6.2 17.5 22.83 29.91 34.32 40.16 48.11 54.38
373 6.216667 17.5 22.79 29.87 34.27 40.10 48.04 54.31
374 6.233333 17.5 22.76 29.83 34.22 40.05 47.98 54.24
375 6.25 17.5 22.72 29.78 34.17 39.99 47.92 54.17
376 6.266667 17.4 22.69 29.74 34.13 39.94 47.85 54.11
377 6.283333 17.4 22.65 29.70 34.08 39.89 47.79 54.04
378 6.3 17.4 22.62 29.65 34.03 39.83 47.73 53.97
379 6.316667 17.3 22.58 29.61 33.98 39.78 47.66 53.90
380 6.333333 17.3 22.55 29.57 33.94 39.72 47.60 53.83
381 6.35 17.3 22.52 29.53 33.89 39.67 47.54 53.76
382 6.366667 17.3 22.48 29.48 33.84 39.62 47.48 53.69
383 6.383333 17.2 22.45 29.44 33.79 39.56 47.42 53.63
384 6.4 17.2 22.41 29.40 33.75 39.51 47.36 53.56
385 6.416667 17.2 22.38 29.36 33.70 39.46 47.30 53.49
386 6.433333 17.2 22.35 29.32 33.66 39.41 47.24 53.42
387 6.45 17.1 22.31 29.27 33.61 39.35 47.17 53.36
388 6.466667 17.1 22.28 29.23 33.56 39.30 47.11 53.29
389 6.483333 17.1 22.25 29.19 33.52 39.25 47.05 53.22
390 6.5 17.0 22.21 29.15 33.47 39.20 46.99 53.16
391 6.516667 17.0 22.18 29.11 33.43 39.15 46.93 53.09
392 6.533333 17.0 22.15 29.07 33.38 39.10 46.88 53.03
393 6.55 17.0 22.11 29.03 33.34 39.04 46.82 52.96
394 6.566667 16.9 22.08 28.99 33.29 38.99 46.76 52.90
395 6.583333 16.9 22.05 28.95 33.25 38.94 46.70 52.83
396 6.6 16.9 22.02 28.91 33.20 38.89 46.64 52.77
397 6.616667 16.9 21.99 28.87 33.16 38.84 46.58 52.70
398 6.633333 16.8 21.95 28.83 33.12 38.79 46.52 52.64
399 6.65 16.8 21.92 28.79 33.07 38.74 46.47 52.57
400 6.666667 16.8 21.89 28.75 33.03 38.69 46.41 52.51
401 6.683333 16.8 21.86 28.71 32.98 38.64 46.35 52.45
402 6.7 16.7 21.83 28.67 32.94 38.59 46.29 52.38
403 6.716667 16.7 21.79 28.63 32.90 38.54 46.24 52.32
404 6.733333 16.7 21.76 28.59 32.85 38.49 46.18 52.26
405 6.75 16.7 21.73 28.56 32.81 38.45 46.12 52.19
406 6.766667 16.6 21.70 28.52 32.77 38.40 46.07 52.13
407 6.783333 16.6 21.67 28.48 32.73 38.35 46.01 52.07
408 6.8 16.6 21.64 28.44 32.68 38.30 45.95 52.01
409 6.816667 16.6 21.61 28.40 32.64 38.25 45.90 51.95
410 6.833333 16.6 21.58 28.37 32.60 38.20 45.84 51.88
411 6.85 16.5 21.55 28.33 32.56 38.16 45.78 51.82
412 6.866667 16.5 21.52 28.29 32.51 38.11 45.73 51.76
413 6.883333 16.5 21.49 28.25 32.47 38.06 45.67 51.70
414 6.9 16.5 21.46 28.21 32.43 38.01 45.62 51.64
415 6.916667 16.4 21.43 28.18 32.39 37.96 45.56 51.58
416 6.933333 16.4 21.40 28.14 32.35 37.92 45.51 51.52
417 6.95 16.4 21.37 28.10 32.31 37.87 45.45 51.46
418 6.966667 16.4 21.34 28.07 32.27 37.82 45.40 51.40
419 6.983333 16.3 21.31 28.03 32.22 37.78 45.35 51.34
420 7 16.3 21.28 27.99 32.18 37.73 45.29 51.28
421 7.016667 16.3 21.25 27.96 32.14 37.68 45.24 51.22
422 7.033333 16.3 21.22 27.92 32.10 37.64 45.18 51.16
423 7.05 16.2 21.19 27.88 32.06 37.59 45.13 51.10
424 7.066667 16.2 21.16 27.85 32.02 37.55 45.08 51.04
425 7.083333 16.2 21.13 27.81 31.98 37.50 45.02 50.98
426 7.1 16.2 21.11 27.78 31.94 37.46 44.97 50.92
427 7.116667 16.2 21.08 27.74 31.90 37.41 44.92 50.86
428 7.133333 16.1 21.05 27.71 31.86 37.36 44.87 50.81
429 7.15 16.1 21.02 27.67 31.82 37.32 44.81 50.75
430 7.166667 16.1 20.99 27.63 31.78 37.27 44.76 50.69
431 7.183333 16.1 20.96 27.60 31.74 37.23 44.71 50.63
432 7.2 16.0 20.93 27.56 31.71 37.18 44.66 50.57



433 7.216667 16.0 20.91 27.53 31.67 37.14 44.61 50.52
434 7.233333 16.0 20.88 27.49 31.63 37.10 44.55 50.46
435 7.25 16.0 20.85 27.46 31.59 37.05 44.50 50.40
436 7.266667 16.0 20.82 27.43 31.55 37.01 44.45 50.35
437 7.283333 15.9 20.80 27.39 31.51 36.96 44.40 50.29
438 7.3 15.9 20.77 27.36 31.47 36.92 44.35 50.23
439 7.316667 15.9 20.74 27.32 31.44 36.88 44.30 50.18
440 7.333333 15.9 20.71 27.29 31.40 36.83 44.25 50.12
441 7.35 15.9 20.69 27.25 31.36 36.79 44.20 50.06
442 7.366667 15.8 20.66 27.22 31.32 36.75 44.15 50.01
443 7.383333 15.8 20.63 27.19 31.28 36.70 44.10 49.95
444 7.4 15.8 20.60 27.15 31.25 36.66 44.05 49.90
445 7.416667 15.8 20.58 27.12 31.21 36.62 44.00 49.84
446 7.433333 15.7 20.55 27.09 31.17 36.57 43.95 49.79
447 7.45 15.7 20.52 27.05 31.13 36.53 43.90 49.73
448 7.466667 15.7 20.50 27.02 31.10 36.49 43.85 49.68
449 7.483333 15.7 20.47 26.99 31.06 36.45 43.80 49.62
450 7.5 15.7 20.45 26.95 31.02 36.41 43.75 49.57
451 7.516667 15.6 20.42 26.92 30.99 36.36 43.70 49.51
452 7.533333 15.6 20.39 26.89 30.95 36.32 43.65 49.46
453 7.55 15.6 20.37 26.85 30.91 36.28 43.60 49.40
454 7.566667 15.6 20.34 26.82 30.88 36.24 43.55 49.35
455 7.583333 15.6 20.31 26.79 30.84 36.20 43.51 49.30
456 7.6 15.5 20.29 26.76 30.80 36.15 43.46 49.24
457 7.616667 15.5 20.26 26.73 30.77 36.11 43.41 49.19
458 7.633333 15.5 20.24 26.69 30.73 36.07 43.36 49.14
459 7.65 15.5 20.21 26.66 30.70 36.03 43.31 49.08
460 7.666667 15.5 20.19 26.63 30.66 35.99 43.27 49.03
461 7.683333 15.4 20.16 26.60 30.63 35.95 43.22 48.98
462 7.7 15.4 20.14 26.57 30.59 35.91 43.17 48.93
463 7.716667 15.4 20.11 26.53 30.55 35.87 43.12 48.87
464 7.733333 15.4 20.09 26.50 30.52 35.83 43.08 48.82
465 7.75 15.4 20.06 26.47 30.48 35.79 43.03 48.77
466 7.766667 15.3 20.04 26.44 30.45 35.75 42.98 48.72
467 7.783333 15.3 20.01 26.41 30.41 35.71 42.94 48.66
468 7.8 15.3 19.99 26.38 30.38 35.67 42.89 48.61
469 7.816667 15.3 19.96 26.35 30.34 35.63 42.84 48.56
470 7.833333 15.3 19.94 26.32 30.31 35.59 42.80 48.51
471 7.85 15.2 19.91 26.28 30.28 35.55 42.75 48.46
472 7.866667 15.2 19.89 26.25 30.24 35.51 42.70 48.41
473 7.883333 15.2 19.86 26.22 30.21 35.47 42.66 48.36
474 7.9 15.2 19.84 26.19 30.17 35.43 42.61 48.31
475 7.916667 15.2 19.81 26.16 30.14 35.39 42.57 48.25
476 7.933333 15.2 19.79 26.13 30.10 35.35 42.52 48.20
477 7.95 15.1 19.77 26.10 30.07 35.31 42.48 48.15
478 7.966667 15.1 19.74 26.07 30.04 35.28 42.43 48.10
479 7.983333 15.1 19.72 26.04 30.00 35.24 42.39 48.05
480 8 15.1 19.69 26.01 29.97 35.20 42.34 48.00
481 8.016667 15.1 19.67 25.98 29.94 35.16 42.30 47.95
482 8.033333 15.0 19.65 25.95 29.90 35.12 42.25 47.90
483 8.05 15.0 19.62 25.92 29.87 35.08 42.21 47.85
484 8.066667 15.0 19.60 25.89 29.84 35.05 42.16 47.80
485 8.083333 15.0 19.58 25.86 29.80 35.01 42.12 47.76
486 8.1 15.0 19.55 25.83 29.77 34.97 42.07 47.71
487 8.116667 14.9 19.53 25.80 29.74 34.93 42.03 47.66
488 8.133333 14.9 19.51 25.78 29.70 34.89 41.99 47.61
489 8.15 14.9 19.48 25.75 29.67 34.86 41.94 47.56
490 8.166667 14.9 19.46 25.72 29.64 34.82 41.90 47.51
491 8.183333 14.9 19.44 25.69 29.61 34.78 41.85 47.46
492 8.2 14.9 19.41 25.66 29.57 34.75 41.81 47.41
493 8.216667 14.8 19.39 25.63 29.54 34.71 41.77 47.37
494 8.233333 14.8 19.37 25.60 29.51 34.67 41.72 47.32
495 8.25 14.8 19.35 25.57 29.48 34.63 41.68 47.27
496 8.266667 14.8 19.32 25.55 29.45 34.60 41.64 47.22
497 8.283333 14.8 19.30 25.52 29.41 34.56 41.60 47.17
498 8.3 14.8 19.28 25.49 29.38 34.52 41.55 47.13
499 8.316667 14.7 19.26 25.46 29.35 34.49 41.51 47.08
500 8.333333 14.7 19.23 25.43 29.32 34.45 41.47 47.03
501 8.35 14.7 19.21 25.40 29.29 34.42 41.42 46.98
502 8.366667 14.7 19.19 25.38 29.26 34.38 41.38 46.94
503 8.383333 14.7 19.17 25.35 29.22 34.34 41.34 46.89
504 8.4 14.6 19.15 25.32 29.19 34.31 41.30 46.84
505 8.416667 14.6 19.12 25.29 29.16 34.27 41.26 46.80
506 8.433333 14.6 19.10 25.26 29.13 34.24 41.21 46.75
507 8.45 14.6 19.08 25.24 29.10 34.20 41.17 46.70
508 8.466667 14.6 19.06 25.21 29.07 34.16 41.13 46.66
509 8.483333 14.6 19.04 25.18 29.04 34.13 41.09 46.61
510 8.5 14.5 19.01 25.15 29.01 34.09 41.05 46.56
511 8.516667 14.5 18.99 25.13 28.98 34.06 41.01 46.52
512 8.533333 14.5 18.97 25.10 28.95 34.02 40.97 46.47
513 8.55 14.5 18.95 25.07 28.92 33.99 40.92 46.43
514 8.566667 14.5 18.93 25.05 28.88 33.95 40.88 46.38
515 8.583333 14.5 18.91 25.02 28.85 33.92 40.84 46.34
516 8.6 14.4 18.89 24.99 28.82 33.88 40.80 46.29
517 8.616667 14.4 18.86 24.97 28.79 33.85 40.76 46.24
518 8.633333 14.4 18.84 24.94 28.76 33.81 40.72 46.20
519 8.65 14.4 18.82 24.91 28.73 33.78 40.68 46.15
520 8.666667 14.4 18.80 24.89 28.70 33.75 40.64 46.11
521 8.683333 14.4 18.78 24.86 28.67 33.71 40.60 46.06
522 8.7 14.3 18.76 24.83 28.64 33.68 40.56 46.02
523 8.716667 14.3 18.74 24.81 28.61 33.64 40.52 45.97
524 8.733333 14.3 18.72 24.78 28.59 33.61 40.48 45.93
525 8.75 14.3 18.70 24.75 28.56 33.58 40.44 45.89
526 8.766667 14.3 18.68 24.73 28.53 33.54 40.40 45.84
527 8.783333 14.3 18.66 24.70 28.50 33.51 40.36 45.80
528 8.8 14.3 18.64 24.68 28.47 33.47 40.32 45.75
529 8.816667 14.2 18.62 24.65 28.44 33.44 40.28 45.71
530 8.833333 14.2 18.60 24.62 28.41 33.41 40.24 45.67
531 8.85 14.2 18.57 24.60 28.38 33.37 40.20 45.62
532 8.866667 14.2 18.55 24.57 28.35 33.34 40.16 45.58
533 8.883333 14.2 18.53 24.55 28.32 33.31 40.12 45.53
534 8.9 14.2 18.51 24.52 28.29 33.27 40.09 45.49
535 8.916667 14.1 18.49 24.50 28.27 33.24 40.05 45.45
536 8.933333 14.1 18.47 24.47 28.24 33.21 40.01 45.40
537 8.95 14.1 18.45 24.45 28.21 33.18 39.97 45.36
538 8.966667 14.1 18.43 24.42 28.18 33.14 39.93 45.32
539 8.983333 14.1 18.41 24.39 28.15 33.11 39.89 45.28
540 9 14.1 18.39 24.37 28.12 33.08 39.85 45.23
541 9.016667 14.0 18.37 24.34 28.09 33.04 39.82 45.19
542 9.033333 14.0 18.36 24.32 28.07 33.01 39.78 45.15
543 9.05 14.0 18.34 24.29 28.04 32.98 39.74 45.10



544 9.066667 14.0 18.32 24.27 28.01 32.95 39.70 45.06
545 9.083333 14.0 18.30 24.25 27.98 32.92 39.66 45.02
546 9.1 14.0 18.28 24.22 27.95 32.88 39.63 44.98
547 9.116667 14.0 18.26 24.20 27.93 32.85 39.59 44.94
548 9.133333 13.9 18.24 24.17 27.90 32.82 39.55 44.89
549 9.15 13.9 18.22 24.15 27.87 32.79 39.51 44.85
550 9.166667 13.9 18.20 24.12 27.84 32.76 39.48 44.81
551 9.183333 13.9 18.18 24.10 27.82 32.72 39.44 44.77
552 9.2 13.9 18.16 24.07 27.79 32.69 39.40 44.73
553 9.216667 13.9 18.14 24.05 27.76 32.66 39.36 44.69
554 9.233333 13.9 18.12 24.03 27.73 32.63 39.33 44.64
555 9.25 13.8 18.10 24.00 27.71 32.60 39.29 44.60
556 9.266667 13.8 18.09 23.98 27.68 32.57 39.25 44.56
557 9.283333 13.8 18.07 23.95 27.65 32.54 39.22 44.52
558 9.3 13.8 18.05 23.93 27.63 32.50 39.18 44.48
559 9.316667 13.8 18.03 23.91 27.60 32.47 39.14 44.44
560 9.333333 13.8 18.01 23.88 27.57 32.44 39.11 44.40
561 9.35 13.8 17.99 23.86 27.55 32.41 39.07 44.36
562 9.366667 13.7 17.97 23.83 27.52 32.38 39.03 44.32
563 9.383333 13.7 17.95 23.81 27.49 32.35 39.00 44.28
564 9.4 13.7 17.94 23.79 27.47 32.32 38.96 44.24
565 9.416667 13.7 17.92 23.76 27.44 32.29 38.93 44.20
566 9.433333 13.7 17.90 23.74 27.41 32.26 38.89 44.16
567 9.45 13.7 17.88 23.72 27.39 32.23 38.85 44.11
568 9.466667 13.7 17.86 23.69 27.36 32.20 38.82 44.07
569 9.483333 13.6 17.84 23.67 27.33 32.17 38.78 44.03
570 9.5 13.6 17.83 23.65 27.31 32.14 38.75 44.00
571 9.516667 13.6 17.81 23.62 27.28 32.11 38.71 43.96
572 9.533333 13.6 17.79 23.60 27.25 32.08 38.68 43.92
573 9.55 13.6 17.77 23.58 27.23 32.05 38.64 43.88
574 9.566667 13.6 17.75 23.56 27.20 32.02 38.60 43.84
575 9.583333 13.6 17.74 23.53 27.18 31.99 38.57 43.80
576 9.6 13.5 17.72 23.51 27.15 31.96 38.53 43.76
577 9.616667 13.5 17.70 23.49 27.13 31.93 38.50 43.72
578 9.633333 13.5 17.68 23.46 27.10 31.90 38.46 43.68
579 9.65 13.5 17.67 23.44 27.07 31.87 38.43 43.64
580 9.666667 13.5 17.65 23.42 27.05 31.84 38.39 43.60
581 9.683333 13.5 17.63 23.40 27.02 31.81 38.36 43.56
582 9.7 13.5 17.61 23.37 27.00 31.78 38.33 43.52
583 9.716667 13.4 17.59 23.35 26.97 31.75 38.29 43.49
584 9.733333 13.4 17.58 23.33 26.95 31.72 38.26 43.45
585 9.75 13.4 17.56 23.31 26.92 31.69 38.22 43.41
586 9.766667 13.4 17.54 23.28 26.90 31.66 38.19 43.37
587 9.783333 13.4 17.53 23.26 26.87 31.63 38.15 43.33
588 9.8 13.4 17.51 23.24 26.85 31.60 38.12 43.29
589 9.816667 13.4 17.49 23.22 26.82 31.58 38.08 43.25
590 9.833333 13.3 17.47 23.20 26.80 31.55 38.05 43.22
591 9.85 13.3 17.46 23.17 26.77 31.52 38.02 43.18
592 9.866667 13.3 17.44 23.15 26.75 31.49 37.98 43.14
593 9.883333 13.3 17.42 23.13 26.72 31.46 37.95 43.10
594 9.9 13.3 17.40 23.11 26.70 31.43 37.92 43.07
595 9.916667 13.3 17.39 23.09 26.67 31.40 37.88 43.03
596 9.933333 13.3 17.37 23.07 26.65 31.38 37.85 42.99
597 9.95 13.3 17.35 23.04 26.62 31.35 37.81 42.95
598 9.966667 13.2 17.34 23.02 26.60 31.32 37.78 42.91
599 9.983333 13.2 17.32 23.00 26.58 31.29 37.75 42.88
600 10 13.2 17.30 22.98 26.55 31.26 37.71 42.84
601 10.01667 13.2 17.29 22.96 26.53 31.23 37.68 42.80
602 10.03333 13.2 17.27 22.94 26.50 31.21 37.65 42.77
603 10.05 13.2 17.25 22.92 26.48 31.18 37.62 42.73
604 10.06667 13.2 17.24 22.89 26.45 31.15 37.58 42.69
605 10.08333 13.2 17.22 22.87 26.43 31.12 37.55 42.66
606 10.1 13.1 17.20 22.85 26.41 31.10 37.52 42.62
607 10.11667 13.1 17.19 22.83 26.38 31.07 37.48 42.58
608 10.13333 13.1 17.17 22.81 26.36 31.04 37.45 42.55
609 10.15 13.1 17.15 22.79 26.33 31.01 37.42 42.51
610 10.16667 13.1 17.14 22.77 26.31 30.98 37.39 42.47
611 10.18333 13.1 17.12 22.75 26.29 30.96 37.35 42.44
612 10.2 13.1 17.11 22.73 26.26 30.93 37.32 42.40
613 10.21667 13.1 17.09 22.71 26.24 30.90 37.29 42.36
614 10.23333 13.0 17.07 22.68 26.22 30.88 37.26 42.33
615 10.25 13.0 17.06 22.66 26.19 30.85 37.22 42.29
616 10.26667 13.0 17.04 22.64 26.17 30.82 37.19 42.25
617 10.28333 13.0 17.03 22.62 26.15 30.79 37.16 42.22
618 10.3 13.0 17.01 22.60 26.12 30.77 37.13 42.18
619 10.31667 13.0 16.99 22.58 26.10 30.74 37.10 42.15
620 10.33333 13.0 16.98 22.56 26.08 30.71 37.06 42.11
621 10.35 13.0 16.96 22.54 26.05 30.69 37.03 42.08
622 10.36667 12.9 16.95 22.52 26.03 30.66 37.00 42.04
623 10.38333 12.9 16.93 22.50 26.01 30.63 36.97 42.00
624 10.4 12.9 16.91 22.48 25.98 30.61 36.94 41.97
625 10.41667 12.9 16.90 22.46 25.96 30.58 36.91 41.93
626 10.43333 12.9 16.88 22.44 25.94 30.55 36.88 41.90
627 10.45 12.9 16.87 22.42 25.92 30.53 36.84 41.86
628 10.46667 12.9 16.85 22.40 25.89 30.50 36.81 41.83
629 10.48333 12.9 16.84 22.38 25.87 30.47 36.78 41.79
630 10.5 12.8 16.82 22.36 25.85 30.45 36.75 41.76
631 10.51667 12.8 16.80 22.34 25.82 30.42 36.72 41.72
632 10.53333 12.8 16.79 22.32 25.80 30.40 36.69 41.69
633 10.55 12.8 16.77 22.30 25.78 30.37 36.66 41.65
634 10.56667 12.8 16.76 22.28 25.76 30.34 36.63 41.62
635 10.58333 12.8 16.74 22.26 25.73 30.32 36.60 41.59
636 10.6 12.8 16.73 22.24 25.71 30.29 36.56 41.55
637 10.61667 12.8 16.71 22.22 25.69 30.27 36.53 41.52
638 10.63333 12.7 16.70 22.20 25.67 30.24 36.50 41.48
639 10.65 12.7 16.68 22.18 25.65 30.21 36.47 41.45
640 10.66667 12.7 16.67 22.16 25.62 30.19 36.44 41.41
641 10.68333 12.7 16.65 22.14 25.60 30.16 36.41 41.38
642 10.7 12.7 16.64 22.12 25.58 30.14 36.38 41.34
643 10.71667 12.7 16.62 22.10 25.56 30.11 36.35 41.31
644 10.73333 12.7 16.61 22.08 25.54 30.09 36.32 41.28
645 10.75 12.7 16.59 22.07 25.51 30.06 36.29 41.24
646 10.76667 12.7 16.58 22.05 25.49 30.03 36.26 41.21
647 10.78333 12.6 16.56 22.03 25.47 30.01 36.23 41.18
648 10.8 12.6 16.55 22.01 25.45 29.98 36.20 41.14
649 10.81667 12.6 16.53 21.99 25.43 29.96 36.17 41.11
650 10.83333 12.6 16.52 21.97 25.40 29.93 36.14 41.07
651 10.85 12.6 16.50 21.95 25.38 29.91 36.11 41.04
652 10.86667 12.6 16.49 21.93 25.36 29.88 36.08 41.01
653 10.88333 12.6 16.47 21.91 25.34 29.86 36.05 40.97
654 10.9 12.6 16.46 21.89 25.32 29.83 36.02 40.94



655 10.91667 12.6 16.44 21.87 25.30 29.81 35.99 40.91
656 10.93333 12.5 16.43 21.86 25.28 29.78 35.96 40.87
657 10.95 12.5 16.42 21.84 25.25 29.76 35.93 40.84
658 10.96667 12.5 16.40 21.82 25.23 29.73 35.90 40.81
659 10.98333 12.5 16.39 21.80 25.21 29.71 35.87 40.78
660 11 12.5 16.37 21.78 25.19 29.68 35.85 40.74
661 11.01667 12.5 16.36 21.76 25.17 29.66 35.82 40.71
662 11.03333 12.5 16.34 21.74 25.15 29.64 35.79 40.68
663 11.05 12.5 16.33 21.73 25.13 29.61 35.76 40.64
664 11.06667 12.5 16.31 21.71 25.11 29.59 35.73 40.61
665 11.08333 12.4 16.30 21.69 25.08 29.56 35.70 40.58
666 11.1 12.4 16.29 21.67 25.06 29.54 35.67 40.55
667 11.11667 12.4 16.27 21.65 25.04 29.51 35.64 40.51
668 11.13333 12.4 16.26 21.63 25.02 29.49 35.61 40.48
669 11.15 12.4 16.24 21.62 25.00 29.47 35.58 40.45
670 11.16667 12.4 16.23 21.60 24.98 29.44 35.56 40.42
671 11.18333 12.4 16.22 21.58 24.96 29.42 35.53 40.39
672 11.2 12.4 16.20 21.56 24.94 29.39 35.50 40.35
673 11.21667 12.4 16.19 21.54 24.92 29.37 35.47 40.32
674 11.23333 12.3 16.17 21.52 24.90 29.35 35.44 40.29
675 11.25 12.3 16.16 21.51 24.88 29.32 35.41 40.26
676 11.26667 12.3 16.15 21.49 24.86 29.30 35.39 40.23
677 11.28333 12.3 16.13 21.47 24.84 29.27 35.36 40.19
678 11.3 12.3 16.12 21.45 24.82 29.25 35.33 40.16
679 11.31667 12.3 16.10 21.44 24.80 29.23 35.30 40.13
680 11.33333 12.3 16.09 21.42 24.78 29.20 35.27 40.10
681 11.35 12.3 16.08 21.40 24.76 29.18 35.24 40.07
682 11.36667 12.3 16.06 21.38 24.73 29.16 35.22 40.04
683 11.38333 12.2 16.05 21.36 24.71 29.13 35.19 40.00
684 11.4 12.2 16.04 21.35 24.69 29.11 35.16 39.97
685 11.41667 12.2 16.02 21.33 24.67 29.09 35.13 39.94
686 11.43333 12.2 16.01 21.31 24.65 29.06 35.11 39.91
687 11.45 12.2 15.99 21.29 24.63 29.04 35.08 39.88
688 11.46667 12.2 15.98 21.28 24.61 29.02 35.05 39.85
689 11.48333 12.2 15.97 21.26 24.59 28.99 35.02 39.82
690 11.5 12.2 15.95 21.24 24.57 28.97 34.99 39.79
691 11.51667 12.2 15.94 21.22 24.55 28.95 34.97 39.75
692 11.53333 12.2 15.93 21.21 24.53 28.92 34.94 39.72
693 11.55 12.1 15.91 21.19 24.52 28.90 34.91 39.69
694 11.56667 12.1 15.90 21.17 24.50 28.88 34.88 39.66
695 11.58333 12.1 15.89 21.15 24.48 28.85 34.86 39.63
696 11.6 12.1 15.87 21.14 24.46 28.83 34.83 39.60
697 11.61667 12.1 15.86 21.12 24.44 28.81 34.80 39.57
698 11.63333 12.1 15.85 21.10 24.42 28.79 34.78 39.54
699 11.65 12.1 15.83 21.09 24.40 28.76 34.75 39.51
700 11.66667 12.1 15.82 21.07 24.38 28.74 34.72 39.48
701 11.68333 12.1 15.81 21.05 24.36 28.72 34.69 39.45
702 11.7 12.1 15.79 21.03 24.34 28.69 34.67 39.42
703 11.71667 12.0 15.78 21.02 24.32 28.67 34.64 39.39
704 11.73333 12.0 15.77 21.00 24.30 28.65 34.61 39.36
705 11.75 12.0 15.76 20.98 24.28 28.63 34.59 39.33
706 11.76667 12.0 15.74 20.97 24.26 28.60 34.56 39.30
707 11.78333 12.0 15.73 20.95 24.24 28.58 34.53 39.27
708 11.8 12.0 15.72 20.93 24.22 28.56 34.51 39.24
709 11.81667 12.0 15.70 20.92 24.20 28.54 34.48 39.21
710 11.83333 12.0 15.69 20.90 24.18 28.52 34.45 39.18
711 11.85 12.0 15.68 20.88 24.17 28.49 34.43 39.15
712 11.86667 12.0 15.67 20.87 24.15 28.47 34.40 39.12
713 11.88333 11.9 15.65 20.85 24.13 28.45 34.38 39.09
714 11.9 11.9 15.64 20.83 24.11 28.43 34.35 39.06
715 11.91667 11.9 15.63 20.82 24.09 28.40 34.32 39.03
716 11.93333 11.9 15.61 20.80 24.07 28.38 34.30 39.00
717 11.95 11.9 15.60 20.78 24.05 28.36 34.27 38.97
718 11.96667 11.9 15.59 20.77 24.03 28.34 34.24 38.94
719 11.98333 11.9 15.58 20.75 24.01 28.32 34.22 38.91
720 12 11.9 15.56 20.73 24.00 28.30 34.19 38.88
721 12.01667 11.9 15.55 20.72 23.98 28.27 34.17 38.85
722 12.03333 11.9 15.54 20.70 23.96 28.25 34.14 38.82
723 12.05 11.8 15.53 20.69 23.94 28.23 34.11 38.79
724 12.06667 11.8 15.51 20.67 23.92 28.21 34.09 38.76
725 12.08333 11.8 15.50 20.65 23.90 28.19 34.06 38.73
726 12.1 11.8 15.49 20.64 23.88 28.17 34.04 38.71
727 12.11667 11.8 15.48 20.62 23.87 28.14 34.01 38.68
728 12.13333 11.8 15.46 20.60 23.85 28.12 33.99 38.65
729 12.15 11.8 15.45 20.59 23.83 28.10 33.96 38.62
730 12.16667 11.8 15.44 20.57 23.81 28.08 33.93 38.59
731 12.18333 11.8 15.43 20.56 23.79 28.06 33.91 38.56
732 12.2 11.8 15.41 20.54 23.77 28.04 33.88 38.53
733 12.21667 11.7 15.40 20.52 23.76 28.02 33.86 38.50
734 12.23333 11.7 15.39 20.51 23.74 27.99 33.83 38.48
735 12.25 11.7 15.38 20.49 23.72 27.97 33.81 38.45
736 12.26667 11.7 15.37 20.48 23.70 27.95 33.78 38.42
737 12.28333 11.7 15.35 20.46 23.68 27.93 33.76 38.39
738 12.3 11.7 15.34 20.45 23.67 27.91 33.73 38.36
739 12.31667 11.7 15.33 20.43 23.65 27.89 33.71 38.33
740 12.33333 11.7 15.32 20.41 23.63 27.87 33.68 38.30
741 12.35 11.7 15.31 20.40 23.61 27.85 33.66 38.28
742 12.36667 11.7 15.29 20.38 23.59 27.83 33.63 38.25
743 12.38333 11.7 15.28 20.37 23.58 27.80 33.61 38.22
744 12.4 11.6 15.27 20.35 23.56 27.78 33.58 38.19
745 12.41667 11.6 15.26 20.34 23.54 27.76 33.56 38.16
746 12.43333 11.6 15.25 20.32 23.52 27.74 33.53 38.14
747 12.45 11.6 15.23 20.30 23.50 27.72 33.51 38.11
748 12.46667 11.6 15.22 20.29 23.49 27.70 33.48 38.08
749 12.48333 11.6 15.21 20.27 23.47 27.68 33.46 38.05
750 12.5 11.6 15.20 20.26 23.45 27.66 33.43 38.02
751 12.51667 11.6 15.19 20.24 23.43 27.64 33.41 38.00
752 12.53333 11.6 15.17 20.23 23.42 27.62 33.38 37.97
753 12.55 11.6 15.16 20.21 23.40 27.60 33.36 37.94
754 12.56667 11.6 15.15 20.20 23.38 27.58 33.33 37.91
755 12.58333 11.5 15.14 20.18 23.36 27.56 33.31 37.89
756 12.6 11.5 15.13 20.17 23.35 27.54 33.29 37.86
757 12.61667 11.5 15.12 20.15 23.33 27.52 33.26 37.83
758 12.63333 11.5 15.10 20.14 23.31 27.50 33.24 37.80
759 12.65 11.5 15.09 20.12 23.29 27.48 33.21 37.78
760 12.66667 11.5 15.08 20.11 23.28 27.46 33.19 37.75
761 12.68333 11.5 15.07 20.09 23.26 27.43 33.16 37.72
762 12.7 11.5 15.06 20.08 23.24 27.41 33.14 37.69
763 12.71667 11.5 15.05 20.06 23.22 27.39 33.12 37.67
764 12.73333 11.5 15.04 20.05 23.21 27.37 33.09 37.64
765 12.75 11.5 15.02 20.03 23.19 27.35 33.07 37.61



766 12.76667 11.4 15.01 20.02 23.17 27.33 33.04 37.59
767 12.78333 11.4 15.00 20.00 23.16 27.31 33.02 37.56
768 12.8 11.4 14.99 19.99 23.14 27.29 33.00 37.53
769 12.81667 11.4 14.98 19.97 23.12 27.27 32.97 37.50
770 12.83333 11.4 14.97 19.96 23.10 27.25 32.95 37.48
771 12.85 11.4 14.96 19.94 23.09 27.23 32.93 37.45
772 12.86667 11.4 14.94 19.93 23.07 27.21 32.90 37.42
773 12.88333 11.4 14.93 19.91 23.05 27.20 32.88 37.40
774 12.9 11.4 14.92 19.90 23.04 27.18 32.85 37.37
775 12.91667 11.4 14.91 19.88 23.02 27.16 32.83 37.34
776 12.93333 11.4 14.90 19.87 23.00 27.14 32.81 37.32
777 12.95 11.4 14.89 19.85 22.99 27.12 32.78 37.29
778 12.96667 11.3 14.88 19.84 22.97 27.10 32.76 37.26
779 12.98333 11.3 14.87 19.82 22.95 27.08 32.74 37.24
780 13 11.3 14.85 19.81 22.94 27.06 32.71 37.21
781 13.01667 11.3 14.84 19.80 22.92 27.04 32.69 37.19
782 13.03333 11.3 14.83 19.78 22.90 27.02 32.67 37.16
783 13.05 11.3 14.82 19.77 22.89 27.00 32.64 37.13
784 13.06667 11.3 14.81 19.75 22.87 26.98 32.62 37.11
785 13.08333 11.3 14.80 19.74 22.85 26.96 32.60 37.08
786 13.1 11.3 14.79 19.72 22.84 26.94 32.57 37.05
787 13.11667 11.3 14.78 19.71 22.82 26.92 32.55 37.03
788 13.13333 11.3 14.77 19.69 22.80 26.90 32.53 37.00
789 13.15 11.3 14.76 19.68 22.79 26.88 32.50 36.98
790 13.16667 11.2 14.74 19.67 22.77 26.86 32.48 36.95
791 13.18333 11.2 14.73 19.65 22.75 26.85 32.46 36.92
792 13.2 11.2 14.72 19.64 22.74 26.83 32.44 36.90
793 13.21667 11.2 14.71 19.62 22.72 26.81 32.41 36.87
794 13.23333 11.2 14.70 19.61 22.71 26.79 32.39 36.85
795 13.25 11.2 14.69 19.59 22.69 26.77 32.37 36.82
796 13.26667 11.2 14.68 19.58 22.67 26.75 32.34 36.79
797 13.28333 11.2 14.67 19.57 22.66 26.73 32.32 36.77
798 13.3 11.2 14.66 19.55 22.64 26.71 32.30 36.74
799 13.31667 11.2 14.65 19.54 22.62 26.69 32.28 36.72
800 13.33333 11.2 14.64 19.52 22.61 26.67 32.25 36.69
801 13.35 11.2 14.63 19.51 22.59 26.66 32.23 36.67
802 13.36667 11.1 14.62 19.50 22.58 26.64 32.21 36.64
803 13.38333 11.1 14.60 19.48 22.56 26.62 32.19 36.62
804 13.4 11.1 14.59 19.47 22.54 26.60 32.16 36.59
805 13.41667 11.1 14.58 19.45 22.53 26.58 32.14 36.57
806 13.43333 11.1 14.57 19.44 22.51 26.56 32.12 36.54
807 13.45 11.1 14.56 19.43 22.50 26.54 32.10 36.51
808 13.46667 11.1 14.55 19.41 22.48 26.52 32.07 36.49
809 13.48333 11.1 14.54 19.40 22.47 26.51 32.05 36.46
810 13.5 11.1 14.53 19.39 22.45 26.49 32.03 36.44
811 13.51667 11.1 14.52 19.37 22.43 26.47 32.01 36.41
812 13.53333 11.1 14.51 19.36 22.42 26.45 31.99 36.39
813 13.55 11.1 14.50 19.34 22.40 26.43 31.96 36.36
814 13.56667 11.0 14.49 19.33 22.39 26.41 31.94 36.34
815 13.58333 11.0 14.48 19.32 22.37 26.40 31.92 36.31
816 13.6 11.0 14.47 19.30 22.36 26.38 31.90 36.29
817 13.61667 11.0 14.46 19.29 22.34 26.36 31.88 36.26
818 13.63333 11.0 14.45 19.28 22.32 26.34 31.85 36.24
819 13.65 11.0 14.44 19.26 22.31 26.32 31.83 36.21
820 13.66667 11.0 14.43 19.25 22.29 26.30 31.81 36.19
821 13.68333 11.0 14.42 19.24 22.28 26.29 31.79 36.17
822 13.7 11.0 14.41 19.22 22.26 26.27 31.77 36.14
823 13.71667 11.0 14.40 19.21 22.25 26.25 31.74 36.12
824 13.73333 11.0 14.39 19.20 22.23 26.23 31.72 36.09
825 13.75 11.0 14.38 19.18 22.22 26.21 31.70 36.07
826 13.76667 11.0 14.37 19.17 22.20 26.20 31.68 36.04
827 13.78333 10.9 14.36 19.16 22.18 26.18 31.66 36.02
828 13.8 10.9 14.35 19.14 22.17 26.16 31.64 35.99
829 13.81667 10.9 14.34 19.13 22.15 26.14 31.61 35.97
830 13.83333 10.9 14.33 19.12 22.14 26.12 31.59 35.94
831 13.85 10.9 14.32 19.10 22.12 26.11 31.57 35.92
832 13.86667 10.9 14.31 19.09 22.11 26.09 31.55 35.90
833 13.88333 10.9 14.30 19.08 22.09 26.07 31.53 35.87
834 13.9 10.9 14.29 19.06 22.08 26.05 31.51 35.85
835 13.91667 10.9 14.28 19.05 22.06 26.03 31.49 35.82
836 13.93333 10.9 14.27 19.04 22.05 26.02 31.47 35.80
837 13.95 10.9 14.26 19.02 22.03 26.00 31.44 35.78
838 13.96667 10.9 14.25 19.01 22.02 25.98 31.42 35.75
839 13.98333 10.9 14.24 19.00 22.00 25.96 31.40 35.73
840 14 10.8 14.23 18.98 21.99 25.95 31.38 35.70
841 14.01667 10.8 14.22 18.97 21.97 25.93 31.36 35.68
842 14.03333 10.8 14.21 18.96 21.96 25.91 31.34 35.66
843 14.05 10.8 14.20 18.94 21.94 25.89 31.32 35.63
844 14.06667 10.8 14.19 18.93 21.93 25.88 31.30 35.61
845 14.08333 10.8 14.18 18.92 21.91 25.86 31.28 35.58
846 14.1 10.8 14.17 18.91 21.90 25.84 31.25 35.56
847 14.11667 10.8 14.16 18.89 21.88 25.82 31.23 35.54
848 14.13333 10.8 14.15 18.88 21.87 25.81 31.21 35.51
849 14.15 10.8 14.14 18.87 21.85 25.79 31.19 35.49
850 14.16667 10.8 14.13 18.85 21.84 25.77 31.17 35.47
851 14.18333 10.8 14.12 18.84 21.82 25.75 31.15 35.44
852 14.2 10.8 14.11 18.83 21.81 25.74 31.13 35.42
853 14.21667 10.7 14.10 18.82 21.79 25.72 31.11 35.39
854 14.23333 10.7 14.09 18.80 21.78 25.70 31.09 35.37
855 14.25 10.7 14.08 18.79 21.77 25.69 31.07 35.35
856 14.26667 10.7 14.07 18.78 21.75 25.67 31.05 35.32
857 14.28333 10.7 14.06 18.77 21.74 25.65 31.03 35.30
858 14.3 10.7 14.05 18.75 21.72 25.63 31.01 35.28
859 14.31667 10.7 14.04 18.74 21.71 25.62 30.98 35.25
860 14.33333 10.7 14.03 18.73 21.69 25.60 30.96 35.23
861 14.35 10.7 14.02 18.72 21.68 25.58 30.94 35.21
862 14.36667 10.7 14.01 18.70 21.66 25.57 30.92 35.18
863 14.38333 10.7 14.00 18.69 21.65 25.55 30.90 35.16
864 14.4 10.7 13.99 18.68 21.63 25.53 30.88 35.14
865 14.41667 10.7 13.98 18.67 21.62 25.51 30.86 35.12
866 14.43333 10.7 13.97 18.65 21.61 25.50 30.84 35.09
867 14.45 10.6 13.96 18.64 21.59 25.48 30.82 35.07
868 14.46667 10.6 13.96 18.63 21.58 25.46 30.80 35.05
869 14.48333 10.6 13.95 18.62 21.56 25.45 30.78 35.02
870 14.5 10.6 13.94 18.60 21.55 25.43 30.76 35.00
871 14.51667 10.6 13.93 18.59 21.53 25.41 30.74 34.98
872 14.53333 10.6 13.92 18.58 21.52 25.40 30.72 34.96
873 14.55 10.6 13.91 18.57 21.51 25.38 30.70 34.93
874 14.56667 10.6 13.90 18.55 21.49 25.36 30.68 34.91
875 14.58333 10.6 13.89 18.54 21.48 25.35 30.66 34.89
876 14.6 10.6 13.88 18.53 21.46 25.33 30.64 34.86



877 14.61667 10.6 13.87 18.52 21.45 25.31 30.62 34.84
878 14.63333 10.6 13.86 18.50 21.44 25.30 30.60 34.82
879 14.65 10.6 13.85 18.49 21.42 25.28 30.58 34.80
880 14.66667 10.6 13.84 18.48 21.41 25.26 30.56 34.77
881 14.68333 10.5 13.83 18.47 21.39 25.25 30.54 34.75
882 14.7 10.5 13.83 18.46 21.38 25.23 30.52 34.73
883 14.71667 10.5 13.82 18.44 21.36 25.21 30.50 34.71
884 14.73333 10.5 13.81 18.43 21.35 25.20 30.48 34.68
885 14.75 10.5 13.80 18.42 21.34 25.18 30.46 34.66
886 14.76667 10.5 13.79 18.41 21.32 25.17 30.44 34.64
887 14.78333 10.5 13.78 18.40 21.31 25.15 30.42 34.62
888 14.8 10.5 13.77 18.38 21.30 25.13 30.40 34.59
889 14.81667 10.5 13.76 18.37 21.28 25.12 30.38 34.57
890 14.83333 10.5 13.75 18.36 21.27 25.10 30.36 34.55
891 14.85 10.5 13.74 18.35 21.25 25.08 30.34 34.53
892 14.86667 10.5 13.73 18.34 21.24 25.07 30.32 34.51
893 14.88333 10.5 13.73 18.32 21.23 25.05 30.31 34.48
894 14.9 10.5 13.72 18.31 21.21 25.04 30.29 34.46
895 14.91667 10.4 13.71 18.30 21.20 25.02 30.27 34.44
896 14.93333 10.4 13.70 18.29 21.19 25.00 30.25 34.42
897 14.95 10.4 13.69 18.28 21.17 24.99 30.23 34.40
898 14.96667 10.4 13.68 18.26 21.16 24.97 30.21 34.37
899 14.98333 10.4 13.67 18.25 21.14 24.96 30.19 34.35
900 15 10.4 13.66 18.24 21.13 24.94 30.17 34.33
901 15.01667 10.4 13.65 18.23 21.12 24.92 30.15 34.31
902 15.03333 10.4 13.65 18.22 21.10 24.91 30.13 34.29
903 15.05 10.4 13.64 18.21 21.09 24.89 30.11 34.26
904 15.06667 10.4 13.63 18.19 21.08 24.88 30.09 34.24
905 15.08333 10.4 13.62 18.18 21.06 24.86 30.07 34.22
906 15.1 10.4 13.61 18.17 21.05 24.84 30.05 34.20
907 15.11667 10.4 13.60 18.16 21.04 24.83 30.04 34.18
908 15.13333 10.4 13.59 18.15 21.02 24.81 30.02 34.16
909 15.15 10.4 13.58 18.14 21.01 24.80 30.00 34.13
910 15.16667 10.3 13.57 18.12 21.00 24.78 29.98 34.11
911 15.18333 10.3 13.57 18.11 20.98 24.77 29.96 34.09
912 15.2 10.3 13.56 18.10 20.97 24.75 29.94 34.07
913 15.21667 10.3 13.55 18.09 20.96 24.73 29.92 34.05
914 15.23333 10.3 13.54 18.08 20.94 24.72 29.90 34.03
915 15.25 10.3 13.53 18.07 20.93 24.70 29.88 34.01
916 15.26667 10.3 13.52 18.05 20.92 24.69 29.87 33.98
917 15.28333 10.3 13.51 18.04 20.90 24.67 29.85 33.96
918 15.3 10.3 13.51 18.03 20.89 24.66 29.83 33.94
919 15.31667 10.3 13.50 18.02 20.88 24.64 29.81 33.92
920 15.33333 10.3 13.49 18.01 20.86 24.62 29.79 33.90
921 15.35 10.3 13.48 18.00 20.85 24.61 29.77 33.88
922 15.36667 10.3 13.47 17.99 20.84 24.59 29.75 33.86
923 15.38333 10.3 13.46 17.97 20.82 24.58 29.73 33.84
924 15.4 10.3 13.45 17.96 20.81 24.56 29.72 33.81
925 15.41667 10.2 13.45 17.95 20.80 24.55 29.70 33.79
926 15.43333 10.2 13.44 17.94 20.78 24.53 29.68 33.77
927 15.45 10.2 13.43 17.93 20.77 24.52 29.66 33.75
928 15.46667 10.2 13.42 17.92 20.76 24.50 29.64 33.73
929 15.48333 10.2 13.41 17.91 20.75 24.49 29.62 33.71
930 15.5 10.2 13.40 17.90 20.73 24.47 29.60 33.69
931 15.51667 10.2 13.39 17.88 20.72 24.46 29.59 33.67
932 15.53333 10.2 13.39 17.87 20.71 24.44 29.57 33.65
933 15.55 10.2 13.38 17.86 20.69 24.42 29.55 33.63
934 15.56667 10.2 13.37 17.85 20.68 24.41 29.53 33.60
935 15.58333 10.2 13.36 17.84 20.67 24.39 29.51 33.58
936 15.6 10.2 13.35 17.83 20.65 24.38 29.49 33.56
937 15.61667 10.2 13.34 17.82 20.64 24.36 29.48 33.54
938 15.63333 10.2 13.34 17.81 20.63 24.35 29.46 33.52
939 15.65 10.2 13.33 17.80 20.62 24.33 29.44 33.50
940 15.66667 10.2 13.32 17.78 20.60 24.32 29.42 33.48
941 15.68333 10.1 13.31 17.77 20.59 24.30 29.40 33.46
942 15.7 10.1 13.30 17.76 20.58 24.29 29.39 33.44
943 15.71667 10.1 13.29 17.75 20.57 24.27 29.37 33.42
944 15.73333 10.1 13.29 17.74 20.55 24.26 29.35 33.40
945 15.75 10.1 13.28 17.73 20.54 24.24 29.33 33.38
946 15.76667 10.1 13.27 17.72 20.53 24.23 29.31 33.36
947 15.78333 10.1 13.26 17.71 20.51 24.21 29.30 33.34
948 15.8 10.1 13.25 17.70 20.50 24.20 29.28 33.32
949 15.81667 10.1 13.24 17.69 20.49 24.18 29.26 33.30
950 15.83333 10.1 13.24 17.68 20.48 24.17 29.24 33.28
951 15.85 10.1 13.23 17.66 20.46 24.15 29.22 33.25
952 15.86667 10.1 13.22 17.65 20.45 24.14 29.21 33.23
953 15.88333 10.1 13.21 17.64 20.44 24.13 29.19 33.21
954 15.9 10.1 13.20 17.63 20.43 24.11 29.17 33.19
955 15.91667 10.1 13.20 17.62 20.41 24.10 29.15 33.17
956 15.93333 10.1 13.19 17.61 20.40 24.08 29.13 33.15
957 15.95 10.0 13.18 17.60 20.39 24.07 29.12 33.13
958 15.96667 10.0 13.17 17.59 20.38 24.05 29.10 33.11
959 15.98333 10.0 13.16 17.58 20.36 24.04 29.08 33.09
960 16 10.0 13.16 17.57 20.35 24.02 29.06 33.07
961 16.01667 10.0 13.15 17.56 20.34 24.01 29.05 33.05
962 16.03333 10.0 13.14 17.55 20.33 23.99 29.03 33.03
963 16.05 10.0 13.13 17.54 20.31 23.98 29.01 33.01
964 16.06667 10.0 13.12 17.52 20.30 23.96 28.99 32.99
965 16.08333 10.0 13.12 17.51 20.29 23.95 28.98 32.97
966 16.1 10.0 13.11 17.50 20.28 23.94 28.96 32.95
967 16.11667 10.0 13.10 17.49 20.27 23.92 28.94 32.93
968 16.13333 10.0 13.09 17.48 20.25 23.91 28.92 32.91
969 16.15 10.0 13.08 17.47 20.24 23.89 28.91 32.89
970 16.16667 10.0 13.08 17.46 20.23 23.88 28.89 32.87
971 16.18333 10.0 13.07 17.45 20.22 23.86 28.87 32.85
972 16.2 10.0 13.06 17.44 20.20 23.85 28.85 32.83
973 16.21667 9.9 13.05 17.43 20.19 23.83 28.84 32.81
974 16.23333 9.9 13.04 17.42 20.18 23.82 28.82 32.79
975 16.25 9.9 13.04 17.41 20.17 23.81 28.80 32.78
976 16.26667 9.9 13.03 17.40 20.16 23.79 28.78 32.76
977 16.28333 9.9 13.02 17.39 20.14 23.78 28.77 32.74
978 16.3 9.9 13.01 17.38 20.13 23.76 28.75 32.72
979 16.31667 9.9 13.00 17.37 20.12 23.75 28.73 32.70
980 16.33333 9.9 13.00 17.36 20.11 23.73 28.72 32.68
981 16.35 9.9 12.99 17.35 20.10 23.72 28.70 32.66
982 16.36667 9.9 12.98 17.34 20.08 23.71 28.68 32.64
983 16.38333 9.9 12.97 17.33 20.07 23.69 28.66 32.62
984 16.4 9.9 12.97 17.31 20.06 23.68 28.65 32.60
985 16.41667 9.9 12.96 17.30 20.05 23.66 28.63 32.58
986 16.43333 9.9 12.95 17.29 20.04 23.65 28.61 32.56
987 16.45 9.9 12.94 17.28 20.02 23.64 28.60 32.54



988 16.46667 9.9 12.93 17.27 20.01 23.62 28.58 32.52
989 16.48333 9.9 12.93 17.26 20.00 23.61 28.56 32.50
990 16.5 9.8 12.92 17.25 19.99 23.59 28.55 32.48
991 16.51667 9.8 12.91 17.24 19.98 23.58 28.53 32.46
992 16.53333 9.8 12.90 17.23 19.96 23.57 28.51 32.44
993 16.55 9.8 12.90 17.22 19.95 23.55 28.49 32.43
994 16.56667 9.8 12.89 17.21 19.94 23.54 28.48 32.41
995 16.58333 9.8 12.88 17.20 19.93 23.52 28.46 32.39
996 16.6 9.8 12.87 17.19 19.92 23.51 28.44 32.37
997 16.61667 9.8 12.87 17.18 19.91 23.50 28.43 32.35
998 16.63333 9.8 12.86 17.17 19.89 23.48 28.41 32.33
999 16.65 9.8 12.85 17.16 19.88 23.47 28.39 32.31

1000 16.66667 9.8 12.84 17.15 19.87 23.45 28.38 32.29
1001 16.68333 9.8 12.84 17.14 19.86 23.44 28.36 32.27
1002 16.7 9.8 12.83 17.13 19.85 23.43 28.34 32.25
1003 16.71667 9.8 12.82 17.12 19.84 23.41 28.33 32.23
1004 16.73333 9.8 12.81 17.11 19.82 23.40 28.31 32.22
1005 16.75 9.8 12.81 17.10 19.81 23.39 28.29 32.20
1006 16.76667 9.8 12.80 17.09 19.80 23.37 28.28 32.18
1007 16.78333 9.7 12.79 17.08 19.79 23.36 28.26 32.16
1008 16.8 9.7 12.78 17.07 19.78 23.34 28.24 32.14
1009 16.81667 9.7 12.78 17.06 19.77 23.33 28.23 32.12
1010 16.83333 9.7 12.77 17.05 19.75 23.32 28.21 32.10
1011 16.85 9.7 12.76 17.04 19.74 23.30 28.19 32.08
1012 16.86667 9.7 12.75 17.03 19.73 23.29 28.18 32.07
1013 16.88333 9.7 12.75 17.02 19.72 23.28 28.16 32.05
1014 16.9 9.7 12.74 17.01 19.71 23.26 28.15 32.03
1015 16.91667 9.7 12.73 17.00 19.70 23.25 28.13 32.01
1016 16.93333 9.7 12.72 16.99 19.69 23.24 28.11 31.99
1017 16.95 9.7 12.72 16.98 19.67 23.22 28.10 31.97
1018 16.96667 9.7 12.71 16.97 19.66 23.21 28.08 31.95
1019 16.98333 9.7 12.70 16.96 19.65 23.20 28.06 31.94
1020 17 9.7 12.69 16.95 19.64 23.18 28.05 31.92
1021 17.01667 9.7 12.69 16.94 19.63 23.17 28.03 31.90
1022 17.03333 9.7 12.68 16.93 19.62 23.16 28.01 31.88
1023 17.05 9.7 12.67 16.92 19.61 23.14 28.00 31.86
1024 17.06667 9.7 12.67 16.91 19.59 23.13 27.98 31.84
1025 17.08333 9.6 12.66 16.90 19.58 23.12 27.97 31.82
1026 17.1 9.6 12.65 16.89 19.57 23.10 27.95 31.81
1027 17.11667 9.6 12.64 16.88 19.56 23.09 27.93 31.79
1028 17.13333 9.6 12.64 16.87 19.55 23.08 27.92 31.77
1029 17.15 9.6 12.63 16.87 19.54 23.06 27.90 31.75
1030 17.16667 9.6 12.62 16.86 19.53 23.05 27.89 31.73
1031 17.18333 9.6 12.61 16.85 19.52 23.04 27.87 31.71
1032 17.2 9.6 12.61 16.84 19.50 23.02 27.85 31.70
1033 17.21667 9.6 12.60 16.83 19.49 23.01 27.84 31.68
1034 17.23333 9.6 12.59 16.82 19.48 23.00 27.82 31.66
1035 17.25 9.6 12.59 16.81 19.47 22.98 27.81 31.64
1036 17.26667 9.6 12.58 16.80 19.46 22.97 27.79 31.62
1037 17.28333 9.6 12.57 16.79 19.45 22.96 27.77 31.61
1038 17.3 9.6 12.56 16.78 19.44 22.94 27.76 31.59
1039 17.31667 9.6 12.56 16.77 19.43 22.93 27.74 31.57
1040 17.33333 9.6 12.55 16.76 19.42 22.92 27.73 31.55
1041 17.35 9.6 12.54 16.75 19.40 22.90 27.71 31.53
1042 17.36667 9.6 12.54 16.74 19.39 22.89 27.70 31.52
1043 17.38333 9.5 12.53 16.73 19.38 22.88 27.68 31.50
1044 17.4 9.5 12.52 16.72 19.37 22.86 27.66 31.48
1045 17.41667 9.5 12.51 16.71 19.36 22.85 27.65 31.46
1046 17.43333 9.5 12.51 16.70 19.35 22.84 27.63 31.44
1047 17.45 9.5 12.50 16.69 19.34 22.83 27.62 31.43
1048 17.46667 9.5 12.49 16.68 19.33 22.81 27.60 31.41
1049 17.48333 9.5 12.49 16.67 19.32 22.80 27.59 31.39
1050 17.5 9.5 12.48 16.67 19.31 22.79 27.57 31.37
1051 17.51667 9.5 12.47 16.66 19.29 22.77 27.55 31.35
1052 17.53333 9.5 12.47 16.65 19.28 22.76 27.54 31.34
1053 17.55 9.5 12.46 16.64 19.27 22.75 27.52 31.32
1054 17.56667 9.5 12.45 16.63 19.26 22.74 27.51 31.30
1055 17.58333 9.5 12.44 16.62 19.25 22.72 27.49 31.28
1056 17.6 9.5 12.44 16.61 19.24 22.71 27.48 31.27
1057 17.61667 9.5 12.43 16.60 19.23 22.70 27.46 31.25
1058 17.63333 9.5 12.42 16.59 19.22 22.68 27.45 31.23
1059 17.65 9.5 12.42 16.58 19.21 22.67 27.43 31.21
1060 17.66667 9.5 12.41 16.57 19.20 22.66 27.41 31.19
1061 17.68333 9.5 12.40 16.56 19.19 22.65 27.40 31.18
1062 17.7 9.4 12.40 16.55 19.18 22.63 27.38 31.16
1063 17.71667 9.4 12.39 16.54 19.17 22.62 27.37 31.14
1064 17.73333 9.4 12.38 16.53 19.15 22.61 27.35 31.12
1065 17.75 9.4 12.38 16.53 19.14 22.60 27.34 31.11
1066 17.76667 9.4 12.37 16.52 19.13 22.58 27.32 31.09
1067 17.78333 9.4 12.36 16.51 19.12 22.57 27.31 31.07
1068 17.8 9.4 12.35 16.50 19.11 22.56 27.29 31.05
1069 17.81667 9.4 12.35 16.49 19.10 22.55 27.28 31.04
1070 17.83333 9.4 12.34 16.48 19.09 22.53 27.26 31.02
1071 17.85 9.4 12.33 16.47 19.08 22.52 27.25 31.00
1072 17.86667 9.4 12.33 16.46 19.07 22.51 27.23 30.99
1073 17.88333 9.4 12.32 16.45 19.06 22.50 27.22 30.97
1074 17.9 9.4 12.31 16.44 19.05 22.48 27.20 30.95
1075 17.91667 9.4 12.31 16.43 19.04 22.47 27.19 30.93
1076 17.93333 9.4 12.30 16.43 19.03 22.46 27.17 30.92
1077 17.95 9.4 12.29 16.42 19.02 22.45 27.15 30.90
1078 17.96667 9.4 12.29 16.41 19.01 22.43 27.14 30.88
1079 17.98333 9.4 12.28 16.40 19.00 22.42 27.12 30.86
1080 18 9.4 12.27 16.39 18.99 22.41 27.11 30.85
1081 18.01667 9.3 12.27 16.38 18.97 22.40 27.09 30.83
1082 18.03333 9.3 12.26 16.37 18.96 22.38 27.08 30.81
1083 18.05 9.3 12.25 16.36 18.95 22.37 27.06 30.80
1084 18.06667 9.3 12.25 16.35 18.94 22.36 27.05 30.78
1085 18.08333 9.3 12.24 16.34 18.93 22.35 27.03 30.76
1086 18.1 9.3 12.23 16.34 18.92 22.33 27.02 30.75
1087 18.11667 9.3 12.23 16.33 18.91 22.32 27.00 30.73
1088 18.13333 9.3 12.22 16.32 18.90 22.31 26.99 30.71
1089 18.15 9.3 12.21 16.31 18.89 22.30 26.98 30.69
1090 18.16667 9.3 12.21 16.30 18.88 22.28 26.96 30.68
1091 18.18333 9.3 12.20 16.29 18.87 22.27 26.95 30.66
1092 18.2 9.3 12.19 16.28 18.86 22.26 26.93 30.64
1093 18.21667 9.3 12.19 16.27 18.85 22.25 26.92 30.63
1094 18.23333 9.3 12.18 16.26 18.84 22.24 26.90 30.61
1095 18.25 9.3 12.17 16.26 18.83 22.22 26.89 30.59
1096 18.26667 9.3 12.17 16.25 18.82 22.21 26.87 30.58
1097 18.28333 9.3 12.16 16.24 18.81 22.20 26.86 30.56
1098 18.3 9.3 12.15 16.23 18.80 22.19 26.84 30.54



1099 18.31667 9.3 12.15 16.22 18.79 22.18 26.83 30.53
1100 18.33333 9.3 12.14 16.21 18.78 22.16 26.81 30.51
1101 18.35 9.2 12.13 16.20 18.77 22.15 26.80 30.49
1102 18.36667 9.2 12.13 16.19 18.76 22.14 26.78 30.48
1103 18.38333 9.2 12.12 16.19 18.75 22.13 26.77 30.46
1104 18.4 9.2 12.12 16.18 18.74 22.12 26.75 30.44
1105 18.41667 9.2 12.11 16.17 18.73 22.10 26.74 30.43
1106 18.43333 9.2 12.10 16.16 18.72 22.09 26.73 30.41
1107 18.45 9.2 12.10 16.15 18.71 22.08 26.71 30.39
1108 18.46667 9.2 12.09 16.14 18.70 22.07 26.70 30.38
1109 18.48333 9.2 12.08 16.13 18.69 22.06 26.68 30.36
1110 18.5 9.2 12.08 16.12 18.68 22.04 26.67 30.34
1111 18.51667 9.2 12.07 16.12 18.67 22.03 26.65 30.33
1112 18.53333 9.2 12.06 16.11 18.66 22.02 26.64 30.31
1113 18.55 9.2 12.06 16.10 18.65 22.01 26.62 30.29
1114 18.56667 9.2 12.05 16.09 18.64 22.00 26.61 30.28
1115 18.58333 9.2 12.04 16.08 18.63 21.98 26.60 30.26
1116 18.6 9.2 12.04 16.07 18.62 21.97 26.58 30.24
1117 18.61667 9.2 12.03 16.06 18.61 21.96 26.57 30.23
1118 18.63333 9.2 12.02 16.06 18.60 21.95 26.55 30.21
1119 18.65 9.2 12.02 16.05 18.59 21.94 26.54 30.19
1120 18.66667 9.2 12.01 16.04 18.58 21.92 26.52 30.18
1121 18.68333 9.2 12.01 16.03 18.57 21.91 26.51 30.16
1122 18.7 9.1 12.00 16.02 18.56 21.90 26.49 30.15
1123 18.71667 9.1 11.99 16.01 18.55 21.89 26.48 30.13
1124 18.73333 9.1 11.99 16.00 18.54 21.88 26.47 30.11
1125 18.75 9.1 11.98 16.00 18.53 21.87 26.45 30.10
1126 18.76667 9.1 11.97 15.99 18.52 21.85 26.44 30.08
1127 18.78333 9.1 11.97 15.98 18.51 21.84 26.42 30.06
1128 18.8 9.1 11.96 15.97 18.50 21.83 26.41 30.05
1129 18.81667 9.1 11.96 15.96 18.49 21.82 26.40 30.03
1130 18.83333 9.1 11.95 15.95 18.48 21.81 26.38 30.02
1131 18.85 9.1 11.94 15.95 18.47 21.80 26.37 30.00
1132 18.86667 9.1 11.94 15.94 18.46 21.78 26.35 29.98
1133 18.88333 9.1 11.93 15.93 18.45 21.77 26.34 29.97
1134 18.9 9.1 11.92 15.92 18.44 21.76 26.32 29.95
1135 18.91667 9.1 11.92 15.91 18.43 21.75 26.31 29.94
1136 18.93333 9.1 11.91 15.90 18.42 21.74 26.30 29.92
1137 18.95 9.1 11.91 15.89 18.41 21.73 26.28 29.90
1138 18.96667 9.1 11.90 15.89 18.40 21.72 26.27 29.89
1139 18.98333 9.1 11.89 15.88 18.39 21.70 26.25 29.87
1140 19 9.1 11.89 15.87 18.38 21.69 26.24 29.86
1141 19.01667 9.1 11.88 15.86 18.37 21.68 26.23 29.84
1142 19.03333 9.1 11.87 15.85 18.36 21.67 26.21 29.82
1143 19.05 9.0 11.87 15.84 18.35 21.66 26.20 29.81
1144 19.06667 9.0 11.86 15.84 18.34 21.65 26.19 29.79
1145 19.08333 9.0 11.86 15.83 18.33 21.64 26.17 29.78
1146 19.1 9.0 11.85 15.82 18.32 21.62 26.16 29.76
1147 19.11667 9.0 11.84 15.81 18.31 21.61 26.14 29.74
1148 19.13333 9.0 11.84 15.80 18.30 21.60 26.13 29.73
1149 19.15 9.0 11.83 15.80 18.29 21.59 26.12 29.71
1150 19.16667 9.0 11.83 15.79 18.28 21.58 26.10 29.70
1151 19.18333 9.0 11.82 15.78 18.28 21.57 26.09 29.68
1152 19.2 9.0 11.81 15.77 18.27 21.56 26.07 29.67
1153 19.21667 9.0 11.81 15.76 18.26 21.54 26.06 29.65
1154 19.23333 9.0 11.80 15.75 18.25 21.53 26.05 29.63
1155 19.25 9.0 11.80 15.75 18.24 21.52 26.03 29.62
1156 19.26667 9.0 11.79 15.74 18.23 21.51 26.02 29.60
1157 19.28333 9.0 11.78 15.73 18.22 21.50 26.01 29.59
1158 19.3 9.0 11.78 15.72 18.21 21.49 25.99 29.57
1159 19.31667 9.0 11.77 15.71 18.20 21.48 25.98 29.56
1160 19.33333 9.0 11.76 15.71 18.19 21.47 25.97 29.54
1161 19.35 9.0 11.76 15.70 18.18 21.45 25.95 29.53
1162 19.36667 9.0 11.75 15.69 18.17 21.44 25.94 29.51
1163 19.38333 9.0 11.75 15.68 18.16 21.43 25.92 29.49
1164 19.4 9.0 11.74 15.67 18.15 21.42 25.91 29.48
1165 19.41667 8.9 11.73 15.67 18.14 21.41 25.90 29.46
1166 19.43333 8.9 11.73 15.66 18.13 21.40 25.88 29.45
1167 19.45 8.9 11.72 15.65 18.12 21.39 25.87 29.43
1168 19.46667 8.9 11.72 15.64 18.11 21.38 25.86 29.42
1169 19.48333 8.9 11.71 15.63 18.11 21.37 25.84 29.40
1170 19.5 8.9 11.71 15.62 18.10 21.35 25.83 29.39
1171 19.51667 8.9 11.70 15.62 18.09 21.34 25.82 29.37
1172 19.53333 8.9 11.69 15.61 18.08 21.33 25.80 29.36
1173 19.55 8.9 11.69 15.60 18.07 21.32 25.79 29.34
1174 19.56667 8.9 11.68 15.59 18.06 21.31 25.78 29.32
1175 19.58333 8.9 11.68 15.59 18.05 21.30 25.76 29.31
1176 19.6 8.9 11.67 15.58 18.04 21.29 25.75 29.29
1177 19.61667 8.9 11.66 15.57 18.03 21.28 25.74 29.28
1178 19.63333 8.9 11.66 15.56 18.02 21.27 25.72 29.26
1179 19.65 8.9 11.65 15.55 18.01 21.25 25.71 29.25
1180 19.66667 8.9 11.65 15.55 18.00 21.24 25.70 29.23
1181 19.68333 8.9 11.64 15.54 17.99 21.23 25.68 29.22
1182 19.7 8.9 11.63 15.53 17.98 21.22 25.67 29.20
1183 19.71667 8.9 11.63 15.52 17.98 21.21 25.66 29.19
1184 19.73333 8.9 11.62 15.51 17.97 21.20 25.64 29.17
1185 19.75 8.9 11.62 15.51 17.96 21.19 25.63 29.16
1186 19.76667 8.9 11.61 15.50 17.95 21.18 25.62 29.14
1187 19.78333 8.8 11.61 15.49 17.94 21.17 25.60 29.13
1188 19.8 8.8 11.60 15.48 17.93 21.16 25.59 29.11
1189 19.81667 8.8 11.59 15.47 17.92 21.15 25.58 29.10
1190 19.83333 8.8 11.59 15.47 17.91 21.14 25.56 29.08
1191 19.85 8.8 11.58 15.46 17.90 21.12 25.55 29.07
1192 19.86667 8.8 11.58 15.45 17.89 21.11 25.54 29.05
1193 19.88333 8.8 11.57 15.44 17.88 21.10 25.52 29.04
1194 19.9 8.8 11.56 15.44 17.88 21.09 25.51 29.02
1195 19.91667 8.8 11.56 15.43 17.87 21.08 25.50 29.01
1196 19.93333 8.8 11.55 15.42 17.86 21.07 25.48 28.99
1197 19.95 8.8 11.55 15.41 17.85 21.06 25.47 28.98
1198 19.96667 8.8 11.54 15.40 17.84 21.05 25.46 28.96
1199 19.98333 8.8 11.54 15.40 17.83 21.04 25.45 28.95
1200 20 8.8 11.53 15.39 17.82 21.03 25.43 28.93
1201 20.01667 8.8 11.52 15.38 17.81 21.02 25.42 28.92
1202 20.03333 8.8 11.52 15.37 17.80 21.01 25.41 28.90
1203 20.05 8.8 11.51 15.37 17.79 21.00 25.39 28.89
1204 20.06667 8.8 11.51 15.36 17.78 20.99 25.38 28.87
1205 20.08333 8.8 11.50 15.35 17.78 20.97 25.37 28.86
1206 20.1 8.8 11.50 15.34 17.77 20.96 25.36 28.84
1207 20.11667 8.8 11.49 15.34 17.76 20.95 25.34 28.83
1208 20.13333 8.8 11.48 15.33 17.75 20.94 25.33 28.81
1209 20.15 8.8 11.48 15.32 17.74 20.93 25.32 28.80



1210 20.16667 8.7 11.47 15.31 17.73 20.92 25.30 28.79
1211 20.18333 8.7 11.47 15.30 17.72 20.91 25.29 28.77
1212 20.2 8.7 11.46 15.30 17.71 20.90 25.28 28.76
1213 20.21667 8.7 11.46 15.29 17.70 20.89 25.27 28.74
1214 20.23333 8.7 11.45 15.28 17.70 20.88 25.25 28.73
1215 20.25 8.7 11.45 15.27 17.69 20.87 25.24 28.71
1216 20.26667 8.7 11.44 15.27 17.68 20.86 25.23 28.70
1217 20.28333 8.7 11.43 15.26 17.67 20.85 25.21 28.68
1218 20.3 8.7 11.43 15.25 17.66 20.84 25.20 28.67
1219 20.31667 8.7 11.42 15.24 17.65 20.83 25.19 28.65
1220 20.33333 8.7 11.42 15.24 17.64 20.82 25.18 28.64
1221 20.35 8.7 11.41 15.23 17.63 20.81 25.16 28.62
1222 20.36667 8.7 11.41 15.22 17.63 20.80 25.15 28.61
1223 20.38333 8.7 11.40 15.21 17.62 20.79 25.14 28.60
1224 20.4 8.7 11.40 15.21 17.61 20.77 25.13 28.58
1225 20.41667 8.7 11.39 15.20 17.60 20.76 25.11 28.57
1226 20.43333 8.7 11.38 15.19 17.59 20.75 25.10 28.55
1227 20.45 8.7 11.38 15.18 17.58 20.74 25.09 28.54
1228 20.46667 8.7 11.37 15.18 17.57 20.73 25.07 28.52
1229 20.48333 8.7 11.37 15.17 17.56 20.72 25.06 28.51
1230 20.5 8.7 11.36 15.16 17.56 20.71 25.05 28.49
1231 20.51667 8.7 11.36 15.15 17.55 20.70 25.04 28.48
1232 20.53333 8.7 11.35 15.15 17.54 20.69 25.02 28.47
1233 20.55 8.7 11.35 15.14 17.53 20.68 25.01 28.45
1234 20.56667 8.6 11.34 15.13 17.52 20.67 25.00 28.44
1235 20.58333 8.6 11.33 15.12 17.51 20.66 24.99 28.42
1236 20.6 8.6 11.33 15.12 17.50 20.65 24.97 28.41
1237 20.61667 8.6 11.32 15.11 17.50 20.64 24.96 28.39
1238 20.63333 8.6 11.32 15.10 17.49 20.63 24.95 28.38
1239 20.65 8.6 11.31 15.10 17.48 20.62 24.94 28.37
1240 20.66667 8.6 11.31 15.09 17.47 20.61 24.92 28.35
1241 20.68333 8.6 11.30 15.08 17.46 20.60 24.91 28.34
1242 20.7 8.6 11.30 15.07 17.45 20.59 24.90 28.32
1243 20.71667 8.6 11.29 15.07 17.44 20.58 24.89 28.31
1244 20.73333 8.6 11.29 15.06 17.44 20.57 24.87 28.29
1245 20.75 8.6 11.28 15.05 17.43 20.56 24.86 28.28
1246 20.76667 8.6 11.27 15.04 17.42 20.55 24.85 28.27
1247 20.78333 8.6 11.27 15.04 17.41 20.54 24.84 28.25
1248 20.8 8.6 11.26 15.03 17.40 20.53 24.83 28.24
1249 20.81667 8.6 11.26 15.02 17.39 20.52 24.81 28.22
1250 20.83333 8.6 11.25 15.01 17.38 20.51 24.80 28.21
1251 20.85 8.6 11.25 15.01 17.38 20.50 24.79 28.20
1252 20.86667 8.6 11.24 15.00 17.37 20.49 24.78 28.18
1253 20.88333 8.6 11.24 14.99 17.36 20.48 24.76 28.17
1254 20.9 8.6 11.23 14.99 17.35 20.47 24.75 28.15
1255 20.91667 8.6 11.23 14.98 17.34 20.46 24.74 28.14
1256 20.93333 8.6 11.22 14.97 17.33 20.45 24.73 28.13
1257 20.95 8.6 11.22 14.96 17.32 20.44 24.72 28.11
1258 20.96667 8.5 11.21 14.96 17.32 20.43 24.70 28.10
1259 20.98333 8.5 11.21 14.95 17.31 20.42 24.69 28.08
1260 21 8.5 11.20 14.94 17.30 20.41 24.68 28.07
1261 21.01667 8.5 11.19 14.94 17.29 20.40 24.67 28.06
1262 21.03333 8.5 11.19 14.93 17.28 20.39 24.65 28.04
1263 21.05 8.5 11.18 14.92 17.27 20.38 24.64 28.03
1264 21.06667 8.5 11.18 14.91 17.27 20.37 24.63 28.02
1265 21.08333 8.5 11.17 14.91 17.26 20.36 24.62 28.00
1266 21.1 8.5 11.17 14.90 17.25 20.35 24.61 27.99
1267 21.11667 8.5 11.16 14.89 17.24 20.34 24.59 27.97
1268 21.13333 8.5 11.16 14.89 17.23 20.33 24.58 27.96
1269 21.15 8.5 11.15 14.88 17.22 20.32 24.57 27.95
1270 21.16667 8.5 11.15 14.87 17.22 20.31 24.56 27.93
1271 21.18333 8.5 11.14 14.86 17.21 20.30 24.55 27.92
1272 21.2 8.5 11.14 14.86 17.20 20.29 24.53 27.91
1273 21.21667 8.5 11.13 14.85 17.19 20.28 24.52 27.89
1274 21.23333 8.5 11.13 14.84 17.18 20.27 24.51 27.88
1275 21.25 8.5 11.12 14.84 17.17 20.26 24.50 27.86
1276 21.26667 8.5 11.12 14.83 17.17 20.25 24.49 27.85
1277 21.28333 8.5 11.11 14.82 17.16 20.24 24.47 27.84
1278 21.3 8.5 11.11 14.81 17.15 20.23 24.46 27.82
1279 21.31667 8.5 11.10 14.81 17.14 20.22 24.45 27.81
1280 21.33333 8.5 11.10 14.80 17.13 20.21 24.44 27.80
1281 21.35 8.5 11.09 14.79 17.13 20.20 24.43 27.78
1282 21.36667 8.5 11.08 14.79 17.12 20.19 24.41 27.77
1283 21.38333 8.4 11.08 14.78 17.11 20.18 24.40 27.76
1284 21.4 8.4 11.07 14.77 17.10 20.17 24.39 27.74
1285 21.41667 8.4 11.07 14.77 17.09 20.16 24.38 27.73
1286 21.43333 8.4 11.06 14.76 17.08 20.15 24.37 27.71
1287 21.45 8.4 11.06 14.75 17.08 20.14 24.36 27.70
1288 21.46667 8.4 11.05 14.74 17.07 20.13 24.34 27.69
1289 21.48333 8.4 11.05 14.74 17.06 20.12 24.33 27.67
1290 21.5 8.4 11.04 14.73 17.05 20.11 24.32 27.66
1291 21.51667 8.4 11.04 14.72 17.04 20.10 24.31 27.65
1292 21.53333 8.4 11.03 14.72 17.04 20.10 24.30 27.63
1293 21.55 8.4 11.03 14.71 17.03 20.09 24.29 27.62
1294 21.56667 8.4 11.02 14.70 17.02 20.08 24.27 27.61
1295 21.58333 8.4 11.02 14.70 17.01 20.07 24.26 27.59
1296 21.6 8.4 11.01 14.69 17.00 20.06 24.25 27.58
1297 21.61667 8.4 11.01 14.68 17.00 20.05 24.24 27.57
1298 21.63333 8.4 11.00 14.68 16.99 20.04 24.23 27.55
1299 21.65 8.4 11.00 14.67 16.98 20.03 24.22 27.54
1300 21.66667 8.4 10.99 14.66 16.97 20.02 24.20 27.53
1301 21.68333 8.4 10.99 14.65 16.96 20.01 24.19 27.51
1302 21.7 8.4 10.98 14.65 16.96 20.00 24.18 27.50
1303 21.71667 8.4 10.98 14.64 16.95 19.99 24.17 27.49
1304 21.73333 8.4 10.97 14.63 16.94 19.98 24.16 27.47
1305 21.75 8.4 10.97 14.63 16.93 19.97 24.15 27.46
1306 21.76667 8.4 10.96 14.62 16.92 19.96 24.13 27.45
1307 21.78333 8.4 10.96 14.61 16.92 19.95 24.12 27.43
1308 21.8 8.4 10.95 14.61 16.91 19.94 24.11 27.42
1309 21.81667 8.3 10.95 14.60 16.90 19.93 24.10 27.41
1310 21.83333 8.3 10.94 14.59 16.89 19.92 24.09 27.39
1311 21.85 8.3 10.94 14.59 16.88 19.91 24.08 27.38
1312 21.86667 8.3 10.93 14.58 16.88 19.91 24.06 27.37
1313 21.88333 8.3 10.93 14.57 16.87 19.90 24.05 27.35
1314 21.9 8.3 10.92 14.57 16.86 19.89 24.04 27.34
1315 21.91667 8.3 10.92 14.56 16.85 19.88 24.03 27.33
1316 21.93333 8.3 10.91 14.55 16.84 19.87 24.02 27.32
1317 21.95 8.3 10.91 14.55 16.84 19.86 24.01 27.30
1318 21.96667 8.3 10.90 14.54 16.83 19.85 24.00 27.29
1319 21.98333 8.3 10.90 14.53 16.82 19.84 23.98 27.28
1320 22 8.3 10.89 14.53 16.81 19.83 23.97 27.26



1321 22.01667 8.3 10.89 14.52 16.81 19.82 23.96 27.25
1322 22.03333 8.3 10.88 14.51 16.80 19.81 23.95 27.24
1323 22.05 8.3 10.88 14.51 16.79 19.80 23.94 27.22
1324 22.06667 8.3 10.87 14.50 16.78 19.79 23.93 27.21
1325 22.08333 8.3 10.87 14.49 16.77 19.78 23.92 27.20
1326 22.1 8.3 10.86 14.49 16.77 19.77 23.91 27.19
1327 22.11667 8.3 10.86 14.48 16.76 19.77 23.89 27.17
1328 22.13333 8.3 10.85 14.47 16.75 19.76 23.88 27.16
1329 22.15 8.3 10.85 14.47 16.74 19.75 23.87 27.15
1330 22.16667 8.3 10.84 14.46 16.74 19.74 23.86 27.13
1331 22.18333 8.3 10.84 14.45 16.73 19.73 23.85 27.12
1332 22.2 8.3 10.83 14.45 16.72 19.72 23.84 27.11
1333 22.21667 8.3 10.83 14.44 16.71 19.71 23.83 27.10
1334 22.23333 8.3 10.82 14.43 16.70 19.70 23.82 27.08
1335 22.25 8.3 10.82 14.43 16.70 19.69 23.80 27.07
1336 22.26667 8.2 10.81 14.42 16.69 19.68 23.79 27.06
1337 22.28333 8.2 10.81 14.41 16.68 19.67 23.78 27.04
1338 22.3 8.2 10.80 14.41 16.67 19.66 23.77 27.03
1339 22.31667 8.2 10.80 14.40 16.67 19.65 23.76 27.02
1340 22.33333 8.2 10.79 14.39 16.66 19.65 23.75 27.01
1341 22.35 8.2 10.79 14.39 16.65 19.64 23.74 26.99
1342 22.36667 8.2 10.79 14.38 16.64 19.63 23.73 26.98
1343 22.38333 8.2 10.78 14.37 16.64 19.62 23.71 26.97
1344 22.4 8.2 10.78 14.37 16.63 19.61 23.70 26.95
1345 22.41667 8.2 10.77 14.36 16.62 19.60 23.69 26.94
1346 22.43333 8.2 10.77 14.35 16.61 19.59 23.68 26.93
1347 22.45 8.2 10.76 14.35 16.60 19.58 23.67 26.92
1348 22.46667 8.2 10.76 14.34 16.60 19.57 23.66 26.90
1349 22.48333 8.2 10.75 14.33 16.59 19.56 23.65 26.89
1350 22.5 8.2 10.75 14.33 16.58 19.55 23.64 26.88
1351 22.51667 8.2 10.74 14.32 16.57 19.55 23.63 26.87
1352 22.53333 8.2 10.74 14.32 16.57 19.54 23.62 26.85
1353 22.55 8.2 10.73 14.31 16.56 19.53 23.60 26.84
1354 22.56667 8.2 10.73 14.30 16.55 19.52 23.59 26.83
1355 22.58333 8.2 10.72 14.30 16.54 19.51 23.58 26.82
1356 22.6 8.2 10.72 14.29 16.54 19.50 23.57 26.80
1357 22.61667 8.2 10.71 14.28 16.53 19.49 23.56 26.79
1358 22.63333 8.2 10.71 14.28 16.52 19.48 23.55 26.78
1359 22.65 8.2 10.70 14.27 16.51 19.47 23.54 26.77
1360 22.66667 8.2 10.70 14.26 16.51 19.46 23.53 26.75
1361 22.68333 8.2 10.69 14.26 16.50 19.46 23.52 26.74
1362 22.7 8.2 10.69 14.25 16.49 19.45 23.51 26.73
1363 22.71667 8.2 10.69 14.24 16.48 19.44 23.50 26.72
1364 22.73333 8.1 10.68 14.24 16.48 19.43 23.48 26.70
1365 22.75 8.1 10.68 14.23 16.47 19.42 23.47 26.69
1366 22.76667 8.1 10.67 14.23 16.46 19.41 23.46 26.68
1367 22.78333 8.1 10.67 14.22 16.45 19.40 23.45 26.67
1368 22.8 8.1 10.66 14.21 16.45 19.39 23.44 26.65
1369 22.81667 8.1 10.66 14.21 16.44 19.38 23.43 26.64
1370 22.83333 8.1 10.65 14.20 16.43 19.38 23.42 26.63
1371 22.85 8.1 10.65 14.19 16.42 19.37 23.41 26.62
1372 22.86667 8.1 10.64 14.19 16.42 19.36 23.40 26.60
1373 22.88333 8.1 10.64 14.18 16.41 19.35 23.39 26.59
1374 22.9 8.1 10.63 14.17 16.40 19.34 23.38 26.58
1375 22.91667 8.1 10.63 14.17 16.39 19.33 23.37 26.57
1376 22.93333 8.1 10.62 14.16 16.39 19.32 23.35 26.55
1377 22.95 8.1 10.62 14.16 16.38 19.31 23.34 26.54
1378 22.96667 8.1 10.62 14.15 16.37 19.31 23.33 26.53
1379 22.98333 8.1 10.61 14.14 16.37 19.30 23.32 26.52
1380 23 8.1 10.61 14.14 16.36 19.29 23.31 26.51
1381 23.01667 8.1 10.60 14.13 16.35 19.28 23.30 26.49
1382 23.03333 8.1 10.60 14.12 16.34 19.27 23.29 26.48
1383 23.05 8.1 10.59 14.12 16.34 19.26 23.28 26.47
1384 23.06667 8.1 10.59 14.11 16.33 19.25 23.27 26.46
1385 23.08333 8.1 10.58 14.11 16.32 19.24 23.26 26.44
1386 23.1 8.1 10.58 14.10 16.31 19.24 23.25 26.43
1387 23.11667 8.1 10.57 14.09 16.31 19.23 23.24 26.42
1388 23.13333 8.1 10.57 14.09 16.30 19.22 23.23 26.41
1389 23.15 8.1 10.56 14.08 16.29 19.21 23.22 26.40
1390 23.16667 8.1 10.56 14.07 16.28 19.20 23.21 26.38
1391 23.18333 8.1 10.56 14.07 16.28 19.19 23.19 26.37
1392 23.2 8.0 10.55 14.06 16.27 19.18 23.18 26.36
1393 23.21667 8.0 10.55 14.06 16.26 19.17 23.17 26.35
1394 23.23333 8.0 10.54 14.05 16.26 19.17 23.16 26.34
1395 23.25 8.0 10.54 14.04 16.25 19.16 23.15 26.32
1396 23.26667 8.0 10.53 14.04 16.24 19.15 23.14 26.31
1397 23.28333 8.0 10.53 14.03 16.23 19.14 23.13 26.30
1398 23.3 8.0 10.52 14.02 16.23 19.13 23.12 26.29
1399 23.31667 8.0 10.52 14.02 16.22 19.12 23.11 26.28
1400 23.33333 8.0 10.51 14.01 16.21 19.11 23.10 26.26
1401 23.35 8.0 10.51 14.01 16.20 19.11 23.09 26.25
1402 23.36667 8.0 10.51 14.00 16.20 19.10 23.08 26.24
1403 23.38333 8.0 10.50 13.99 16.19 19.09 23.07 26.23
1404 23.4 8.0 10.50 13.99 16.18 19.08 23.06 26.22
1405 23.41667 8.0 10.49 13.98 16.18 19.07 23.05 26.20
1406 23.43333 8.0 10.49 13.98 16.17 19.06 23.04 26.19
1407 23.45 8.0 10.48 13.97 16.16 19.05 23.03 26.18
1408 23.46667 8.0 10.48 13.96 16.15 19.05 23.02 26.17
1409 23.48333 8.0 10.47 13.96 16.15 19.04 23.01 26.16
1410 23.5 8.0 10.47 13.95 16.14 19.03 23.00 26.14
1411 23.51667 8.0 10.47 13.94 16.13 19.02 22.99 26.13
1412 23.53333 8.0 10.46 13.94 16.13 19.01 22.98 26.12
1413 23.55 8.0 10.46 13.93 16.12 19.00 22.96 26.11
1414 23.56667 8.0 10.45 13.93 16.11 19.00 22.95 26.10
1415 23.58333 8.0 10.45 13.92 16.10 18.99 22.94 26.08
1416 23.6 8.0 10.44 13.91 16.10 18.98 22.93 26.07
1417 23.61667 8.0 10.44 13.91 16.09 18.97 22.92 26.06
1418 23.63333 8.0 10.43 13.90 16.08 18.96 22.91 26.05
1419 23.65 8.0 10.43 13.90 16.08 18.95 22.90 26.04
1420 23.66667 8.0 10.42 13.89 16.07 18.94 22.89 26.03
1421 23.68333 8.0 10.42 13.88 16.06 18.94 22.88 26.01
1422 23.7 7.9 10.42 13.88 16.06 18.93 22.87 26.00
1423 23.71667 7.9 10.41 13.87 16.05 18.92 22.86 25.99
1424 23.73333 7.9 10.41 13.87 16.04 18.91 22.85 25.98
1425 23.75 7.9 10.40 13.86 16.03 18.90 22.84 25.97
1426 23.76667 7.9 10.40 13.85 16.03 18.89 22.83 25.96
1427 23.78333 7.9 10.39 13.85 16.02 18.89 22.82 25.94
1428 23.8 7.9 10.39 13.84 16.01 18.88 22.81 25.93
1429 23.81667 7.9 10.39 13.84 16.01 18.87 22.80 25.92
1430 23.83333 7.9 10.38 13.83 16.00 18.86 22.79 25.91
1431 23.85 7.9 10.38 13.82 15.99 18.85 22.78 25.90



1432 23.86667 7.9 10.37 13.82 15.99 18.84 22.77 25.89
1433 23.88333 7.9 10.37 13.81 15.98 18.84 22.76 25.87
1434 23.9 7.9 10.36 13.81 15.97 18.83 22.75 25.86
1435 23.91667 7.9 10.36 13.80 15.96 18.82 22.74 25.85
1436 23.93333 7.9 10.35 13.79 15.96 18.81 22.73 25.84
1437 23.95 7.9 10.35 13.79 15.95 18.80 22.72 25.83
1438 23.96667 7.9 10.35 13.78 15.94 18.79 22.71 25.82
1439 23.98333 7.9 10.34 13.78 15.94 18.79 22.70 25.80
1440 24 7.9 10.34 13.77 15.93 18.78 22.69 25.79
1441 24.01667 7.9 10.33 13.77 15.92 18.77 22.68 25.78
1442 24.03333 7.9 10.33 13.76 15.92 18.76 22.67 25.77
1443 24.05 7.9 10.32 13.75 15.91 18.75 22.66 25.76
1444 24.06667 7.9 10.32 13.75 15.90 18.75 22.65 25.75
1445 24.08333 7.9 10.32 13.74 15.90 18.74 22.64 25.74
1446 24.1 7.9 10.31 13.74 15.89 18.73 22.63 25.72
1447 24.11667 7.9 10.31 13.73 15.88 18.72 22.62 25.71
1448 24.13333 7.9 10.30 13.72 15.87 18.71 22.61 25.70
1449 24.15 7.9 10.30 13.72 15.87 18.70 22.60 25.69
1450 24.16667 7.9 10.29 13.71 15.86 18.70 22.59 25.68
1451 24.18333 7.9 10.29 13.71 15.85 18.69 22.58 25.67
1452 24.2 7.8 10.29 13.70 15.85 18.68 22.57 25.65
1453 24.21667 7.8 10.28 13.70 15.84 18.67 22.56 25.64
1454 24.23333 7.8 10.28 13.69 15.83 18.66 22.55 25.63
1455 24.25 7.8 10.27 13.68 15.83 18.66 22.54 25.62
1456 24.26667 7.8 10.27 13.68 15.82 18.65 22.53 25.61
1457 24.28333 7.8 10.26 13.67 15.81 18.64 22.52 25.60
1458 24.3 7.8 10.26 13.67 15.81 18.63 22.51 25.59
1459 24.31667 7.8 10.26 13.66 15.80 18.62 22.50 25.58
1460 24.33333 7.8 10.25 13.65 15.79 18.62 22.49 25.56
1461 24.35 7.8 10.25 13.65 15.79 18.61 22.48 25.55
1462 24.36667 7.8 10.24 13.64 15.78 18.60 22.47 25.54
1463 24.38333 7.8 10.24 13.64 15.77 18.59 22.46 25.53
1464 24.4 7.8 10.23 13.63 15.77 18.58 22.45 25.52
1465 24.41667 7.8 10.23 13.63 15.76 18.58 22.44 25.51
1466 24.43333 7.8 10.23 13.62 15.75 18.57 22.43 25.50
1467 24.45 7.8 10.22 13.61 15.75 18.56 22.42 25.49
1468 24.46667 7.8 10.22 13.61 15.74 18.55 22.41 25.47
1469 24.48333 7.8 10.21 13.60 15.73 18.54 22.40 25.46
1470 24.5 7.8 10.21 13.60 15.73 18.54 22.39 25.45
1471 24.51667 7.8 10.21 13.59 15.72 18.53 22.38 25.44
1472 24.53333 7.8 10.20 13.59 15.71 18.52 22.37 25.43
1473 24.55 7.8 10.20 13.58 15.71 18.51 22.36 25.42
1474 24.56667 7.8 10.19 13.57 15.70 18.50 22.35 25.41
1475 24.58333 7.8 10.19 13.57 15.69 18.50 22.34 25.40
1476 24.6 7.8 10.18 13.56 15.69 18.49 22.33 25.38
1477 24.61667 7.8 10.18 13.56 15.68 18.48 22.32 25.37
1478 24.63333 7.8 10.18 13.55 15.67 18.47 22.31 25.36
1479 24.65 7.8 10.17 13.55 15.67 18.46 22.30 25.35
1480 24.66667 7.8 10.17 13.54 15.66 18.46 22.29 25.34
1481 24.68333 7.8 10.16 13.53 15.65 18.45 22.29 25.33
1482 24.7 7.8 10.16 13.53 15.65 18.44 22.28 25.32
1483 24.71667 7.8 10.16 13.52 15.64 18.43 22.27 25.31
1484 24.73333 7.7 10.15 13.52 15.63 18.42 22.26 25.30
1485 24.75 7.7 10.15 13.51 15.63 18.42 22.25 25.28
1486 24.76667 7.7 10.14 13.51 15.62 18.41 22.24 25.27
1487 24.78333 7.7 10.14 13.50 15.61 18.40 22.23 25.26
1488 24.8 7.7 10.13 13.49 15.61 18.39 22.22 25.25
1489 24.81667 7.7 10.13 13.49 15.60 18.38 22.21 25.24
1490 24.83333 7.7 10.13 13.48 15.59 18.38 22.20 25.23
1491 24.85 7.7 10.12 13.48 15.59 18.37 22.19 25.22
1492 24.86667 7.7 10.12 13.47 15.58 18.36 22.18 25.21
1493 24.88333 7.7 10.11 13.47 15.57 18.35 22.17 25.20
1494 24.9 7.7 10.11 13.46 15.57 18.35 22.16 25.19
1495 24.91667 7.7 10.11 13.46 15.56 18.34 22.15 25.17
1496 24.93333 7.7 10.10 13.45 15.55 18.33 22.14 25.16
1497 24.95 7.7 10.10 13.44 15.55 18.32 22.13 25.15
1498 24.96667 7.7 10.09 13.44 15.54 18.31 22.12 25.14
1499 24.98333 7.7 10.09 13.43 15.53 18.31 22.11 25.13
1500 25 7.7 10.09 13.43 15.53 18.30 22.10 25.12
1501 25.01667 7.7 10.08 13.42 15.52 18.29 22.09 25.11
1502 25.03333 7.7 10.08 13.42 15.51 18.28 22.08 25.10
1503 25.05 7.7 10.07 13.41 15.51 18.28 22.07 25.09
1504 25.06667 7.7 10.07 13.41 15.50 18.27 22.07 25.08
1505 25.08333 7.7 10.06 13.40 15.50 18.26 22.06 25.07
1506 25.1 7.7 10.06 13.39 15.49 18.25 22.05 25.06
1507 25.11667 7.7 10.06 13.39 15.48 18.24 22.04 25.04
1508 25.13333 7.7 10.05 13.38 15.48 18.24 22.03 25.03
1509 25.15 7.7 10.05 13.38 15.47 18.23 22.02 25.02
1510 25.16667 7.7 10.04 13.37 15.46 18.22 22.01 25.01
1511 25.18333 7.7 10.04 13.37 15.46 18.21 22.00 25.00
1512 25.2 7.7 10.04 13.36 15.45 18.21 21.99 24.99
1513 25.21667 7.7 10.03 13.36 15.44 18.20 21.98 24.98
1514 25.23333 7.7 10.03 13.35 15.44 18.19 21.97 24.97
1515 25.25 7.7 10.02 13.34 15.43 18.18 21.96 24.96
1516 25.26667 7.6 10.02 13.34 15.42 18.18 21.95 24.95
1517 25.28333 7.6 10.02 13.33 15.42 18.17 21.94 24.94
1518 25.3 7.6 10.01 13.33 15.41 18.16 21.93 24.93
1519 25.31667 7.6 10.01 13.32 15.41 18.15 21.92 24.92
1520 25.33333 7.6 10.00 13.32 15.40 18.14 21.92 24.90
1521 25.35 7.6 10.00 13.31 15.39 18.14 21.91 24.89
1522 25.36667 7.6 10.00 13.31 15.39 18.13 21.90 24.88
1523 25.38333 7.6 9.99 13.30 15.38 18.12 21.89 24.87
1524 25.4 7.6 9.99 13.30 15.37 18.11 21.88 24.86
1525 25.41667 7.6 9.98 13.29 15.37 18.11 21.87 24.85
1526 25.43333 7.6 9.98 13.28 15.36 18.10 21.86 24.84
1527 25.45 7.6 9.98 13.28 15.35 18.09 21.85 24.83
1528 25.46667 7.6 9.97 13.27 15.35 18.08 21.84 24.82
1529 25.48333 7.6 9.97 13.27 15.34 18.08 21.83 24.81
1530 25.5 7.6 9.96 13.26 15.34 18.07 21.82 24.80
1531 25.51667 7.6 9.96 13.26 15.33 18.06 21.81 24.79
1532 25.53333 7.6 9.96 13.25 15.32 18.05 21.80 24.78
1533 25.55 7.6 9.95 13.25 15.32 18.05 21.79 24.77
1534 25.56667 7.6 9.95 13.24 15.31 18.04 21.79 24.76
1535 25.58333 7.6 9.95 13.24 15.30 18.03 21.78 24.75
1536 25.6 7.6 9.94 13.23 15.30 18.02 21.77 24.74
1537 25.61667 7.6 9.94 13.23 15.29 18.02 21.76 24.72
1538 25.63333 7.6 9.93 13.22 15.28 18.01 21.75 24.71
1539 25.65 7.6 9.93 13.21 15.28 18.00 21.74 24.70
1540 25.66667 7.6 9.93 13.21 15.27 17.99 21.73 24.69
1541 25.68333 7.6 9.92 13.20 15.27 17.99 21.72 24.68
1542 25.7 7.6 9.92 13.20 15.26 17.98 21.71 24.67



1543 25.71667 7.6 9.91 13.19 15.25 17.97 21.70 24.66
1544 25.73333 7.6 9.91 13.19 15.25 17.96 21.69 24.65
1545 25.75 7.6 9.91 13.18 15.24 17.96 21.68 24.64
1546 25.76667 7.6 9.90 13.18 15.23 17.95 21.68 24.63
1547 25.78333 7.6 9.90 13.17 15.23 17.94 21.67 24.62
1548 25.8 7.6 9.89 13.17 15.22 17.93 21.66 24.61
1549 25.81667 7.6 9.89 13.16 15.22 17.93 21.65 24.60
1550 25.83333 7.5 9.89 13.16 15.21 17.92 21.64 24.59
1551 25.85 7.5 9.88 13.15 15.20 17.91 21.63 24.58
1552 25.86667 7.5 9.88 13.15 15.20 17.90 21.62 24.57
1553 25.88333 7.5 9.87 13.14 15.19 17.90 21.61 24.56
1554 25.9 7.5 9.87 13.14 15.19 17.89 21.60 24.55
1555 25.91667 7.5 9.87 13.13 15.18 17.88 21.59 24.54
1556 25.93333 7.5 9.86 13.12 15.17 17.88 21.59 24.53
1557 25.95 7.5 9.86 13.12 15.17 17.87 21.58 24.52
1558 25.96667 7.5 9.86 13.11 15.16 17.86 21.57 24.51
1559 25.98333 7.5 9.85 13.11 15.15 17.85 21.56 24.50
1560 26 7.5 9.85 13.10 15.15 17.85 21.55 24.49
1561 26.01667 7.5 9.84 13.10 15.14 17.84 21.54 24.47
1562 26.03333 7.5 9.84 13.09 15.14 17.83 21.53 24.46
1563 26.05 7.5 9.84 13.09 15.13 17.82 21.52 24.45
1564 26.06667 7.5 9.83 13.08 15.12 17.82 21.51 24.44
1565 26.08333 7.5 9.83 13.08 15.12 17.81 21.50 24.43
1566 26.1 7.5 9.82 13.07 15.11 17.80 21.50 24.42
1567 26.11667 7.5 9.82 13.07 15.11 17.79 21.49 24.41
1568 26.13333 7.5 9.82 13.06 15.10 17.79 21.48 24.40
1569 26.15 7.5 9.81 13.06 15.09 17.78 21.47 24.39
1570 26.16667 7.5 9.81 13.05 15.09 17.77 21.46 24.38
1571 26.18333 7.5 9.81 13.05 15.08 17.77 21.45 24.37
1572 26.2 7.5 9.80 13.04 15.07 17.76 21.44 24.36
1573 26.21667 7.5 9.80 13.04 15.07 17.75 21.43 24.35
1574 26.23333 7.5 9.79 13.03 15.06 17.74 21.42 24.34
1575 26.25 7.5 9.79 13.03 15.06 17.74 21.42 24.33
1576 26.26667 7.5 9.79 13.02 15.05 17.73 21.41 24.32
1577 26.28333 7.5 9.78 13.02 15.04 17.72 21.40 24.31
1578 26.3 7.5 9.78 13.01 15.04 17.72 21.39 24.30
1579 26.31667 7.5 9.78 13.00 15.03 17.71 21.38 24.29
1580 26.33333 7.5 9.77 13.00 15.03 17.70 21.37 24.28
1581 26.35 7.5 9.77 12.99 15.02 17.69 21.36 24.27
1582 26.36667 7.5 9.76 12.99 15.01 17.69 21.35 24.26
1583 26.38333 7.5 9.76 12.98 15.01 17.68 21.35 24.25
1584 26.4 7.4 9.76 12.98 15.00 17.67 21.34 24.24
1585 26.41667 7.4 9.75 12.97 15.00 17.66 21.33 24.23
1586 26.43333 7.4 9.75 12.97 14.99 17.66 21.32 24.22
1587 26.45 7.4 9.75 12.96 14.98 17.65 21.31 24.21
1588 26.46667 7.4 9.74 12.96 14.98 17.64 21.30 24.20
1589 26.48333 7.4 9.74 12.95 14.97 17.64 21.29 24.19
1590 26.5 7.4 9.73 12.95 14.97 17.63 21.28 24.18
1591 26.51667 7.4 9.73 12.94 14.96 17.62 21.28 24.17
1592 26.53333 7.4 9.73 12.94 14.95 17.61 21.27 24.16
1593 26.55 7.4 9.72 12.93 14.95 17.61 21.26 24.15
1594 26.56667 7.4 9.72 12.93 14.94 17.60 21.25 24.14
1595 26.58333 7.4 9.72 12.92 14.94 17.59 21.24 24.13
1596 26.6 7.4 9.71 12.92 14.93 17.59 21.23 24.12
1597 26.61667 7.4 9.71 12.91 14.92 17.58 21.22 24.11
1598 26.63333 7.4 9.70 12.91 14.92 17.57 21.21 24.10
1599 26.65 7.4 9.70 12.90 14.91 17.57 21.21 24.09
1600 26.66667 7.4 9.70 12.90 14.91 17.56 21.20 24.08
1601 26.68333 7.4 9.69 12.89 14.90 17.55 21.19 24.07
1602 26.7 7.4 9.69 12.89 14.89 17.54 21.18 24.06
1603 26.71667 7.4 9.69 12.88 14.89 17.54 21.17 24.05
1604 26.73333 7.4 9.68 12.88 14.88 17.53 21.16 24.04
1605 26.75 7.4 9.68 12.87 14.88 17.52 21.15 24.03
1606 26.76667 7.4 9.67 12.87 14.87 17.52 21.15 24.02
1607 26.78333 7.4 9.67 12.86 14.87 17.51 21.14 24.01
1608 26.8 7.4 9.67 12.86 14.86 17.50 21.13 24.00
1609 26.81667 7.4 9.66 12.85 14.85 17.49 21.12 23.99
1610 26.83333 7.4 9.66 12.85 14.85 17.49 21.11 23.98
1611 26.85 7.4 9.66 12.84 14.84 17.48 21.10 23.97
1612 26.86667 7.4 9.65 12.84 14.84 17.47 21.09 23.96
1613 26.88333 7.4 9.65 12.83 14.83 17.47 21.09 23.95
1614 26.9 7.4 9.65 12.83 14.82 17.46 21.08 23.94
1615 26.91667 7.4 9.64 12.82 14.82 17.45 21.07 23.93
1616 26.93333 7.4 9.64 12.82 14.81 17.45 21.06 23.92
1617 26.95 7.4 9.63 12.81 14.81 17.44 21.05 23.91
1618 26.96667 7.4 9.63 12.81 14.80 17.43 21.04 23.90
1619 26.98333 7.4 9.63 12.80 14.80 17.42 21.03 23.89
1620 27 7.3 9.62 12.80 14.79 17.42 21.03 23.88
1621 27.01667 7.3 9.62 12.79 14.78 17.41 21.02 23.87
1622 27.03333 7.3 9.62 12.79 14.78 17.40 21.01 23.86
1623 27.05 7.3 9.61 12.78 14.77 17.40 21.00 23.86
1624 27.06667 7.3 9.61 12.78 14.77 17.39 20.99 23.85
1625 27.08333 7.3 9.61 12.77 14.76 17.38 20.98 23.84
1626 27.1 7.3 9.60 12.77 14.75 17.38 20.97 23.83
1627 27.11667 7.3 9.60 12.76 14.75 17.37 20.97 23.82
1628 27.13333 7.3 9.59 12.76 14.74 17.36 20.96 23.81
1629 27.15 7.3 9.59 12.75 14.74 17.36 20.95 23.80
1630 27.16667 7.3 9.59 12.75 14.73 17.35 20.94 23.79
1631 27.18333 7.3 9.58 12.74 14.73 17.34 20.93 23.78
1632 27.2 7.3 9.58 12.74 14.72 17.34 20.92 23.77
1633 27.21667 7.3 9.58 12.73 14.71 17.33 20.92 23.76
1634 27.23333 7.3 9.57 12.73 14.71 17.32 20.91 23.75
1635 27.25 7.3 9.57 12.72 14.70 17.31 20.90 23.74
1636 27.26667 7.3 9.57 12.72 14.70 17.31 20.89 23.73
1637 27.28333 7.3 9.56 12.71 14.69 17.30 20.88 23.72
1638 27.3 7.3 9.56 12.71 14.69 17.29 20.87 23.71
1639 27.31667 7.3 9.56 12.70 14.68 17.29 20.87 23.70
1640 27.33333 7.3 9.55 12.70 14.67 17.28 20.86 23.69
1641 27.35 7.3 9.55 12.69 14.67 17.27 20.85 23.68
1642 27.36667 7.3 9.54 12.69 14.66 17.27 20.84 23.67
1643 27.38333 7.3 9.54 12.68 14.66 17.26 20.83 23.66
1644 27.4 7.3 9.54 12.68 14.65 17.25 20.82 23.65
1645 27.41667 7.3 9.53 12.68 14.65 17.25 20.82 23.64
1646 27.43333 7.3 9.53 12.67 14.64 17.24 20.81 23.63
1647 27.45 7.3 9.53 12.67 14.63 17.23 20.80 23.62
1648 27.46667 7.3 9.52 12.66 14.63 17.23 20.79 23.61
1649 27.48333 7.3 9.52 12.66 14.62 17.22 20.78 23.61
1650 27.5 7.3 9.52 12.65 14.62 17.21 20.77 23.60
1651 27.51667 7.3 9.51 12.65 14.61 17.21 20.77 23.59
1652 27.53333 7.3 9.51 12.64 14.61 17.20 20.76 23.58
1653 27.55 7.3 9.51 12.64 14.60 17.19 20.75 23.57



1654 27.56667 7.3 9.50 12.63 14.59 17.19 20.74 23.56
1655 27.58333 7.3 9.50 12.63 14.59 17.18 20.73 23.55
1656 27.6 7.3 9.50 12.62 14.58 17.17 20.72 23.54
1657 27.61667 7.2 9.49 12.62 14.58 17.17 20.72 23.53
1658 27.63333 7.2 9.49 12.61 14.57 17.16 20.71 23.52
1659 27.65 7.2 9.48 12.61 14.57 17.15 20.70 23.51
1660 27.66667 7.2 9.48 12.60 14.56 17.15 20.69 23.50
1661 27.68333 7.2 9.48 12.60 14.56 17.14 20.68 23.49
1662 27.7 7.2 9.47 12.59 14.55 17.13 20.68 23.48
1663 27.71667 7.2 9.47 12.59 14.54 17.13 20.67 23.47
1664 27.73333 7.2 9.47 12.58 14.54 17.12 20.66 23.46
1665 27.75 7.2 9.46 12.58 14.53 17.11 20.65 23.45
1666 27.76667 7.2 9.46 12.57 14.53 17.11 20.64 23.45
1667 27.78333 7.2 9.46 12.57 14.52 17.10 20.63 23.44
1668 27.8 7.2 9.45 12.56 14.52 17.09 20.63 23.43
1669 27.81667 7.2 9.45 12.56 14.51 17.09 20.62 23.42
1670 27.83333 7.2 9.45 12.56 14.50 17.08 20.61 23.41
1671 27.85 7.2 9.44 12.55 14.50 17.07 20.60 23.40
1672 27.86667 7.2 9.44 12.55 14.49 17.07 20.59 23.39
1673 27.88333 7.2 9.44 12.54 14.49 17.06 20.59 23.38
1674 27.9 7.2 9.43 12.54 14.48 17.05 20.58 23.37
1675 27.91667 7.2 9.43 12.53 14.48 17.05 20.57 23.36
1676 27.93333 7.2 9.43 12.53 14.47 17.04 20.56 23.35
1677 27.95 7.2 9.42 12.52 14.47 17.03 20.55 23.34
1678 27.96667 7.2 9.42 12.52 14.46 17.03 20.55 23.33
1679 27.98333 7.2 9.42 12.51 14.46 17.02 20.54 23.32
1680 28 7.2 9.41 12.51 14.45 17.01 20.53 23.31
1681 28.01667 7.2 9.41 12.50 14.44 17.01 20.52 23.31
1682 28.03333 7.2 9.41 12.50 14.44 17.00 20.51 23.30
1683 28.05 7.2 9.40 12.49 14.43 16.99 20.50 23.29
1684 28.06667 7.2 9.40 12.49 14.43 16.99 20.50 23.28
1685 28.08333 7.2 9.39 12.48 14.42 16.98 20.49 23.27
1686 28.1 7.2 9.39 12.48 14.42 16.97 20.48 23.26
1687 28.11667 7.2 9.39 12.48 14.41 16.97 20.47 23.25
1688 28.13333 7.2 9.38 12.47 14.41 16.96 20.46 23.24
1689 28.15 7.2 9.38 12.47 14.40 16.95 20.46 23.23
1690 28.16667 7.2 9.38 12.46 14.39 16.95 20.45 23.22
1691 28.18333 7.2 9.37 12.46 14.39 16.94 20.44 23.21
1692 28.2 7.2 9.37 12.45 14.38 16.93 20.43 23.20
1693 28.21667 7.2 9.37 12.45 14.38 16.93 20.42 23.20
1694 28.23333 7.2 9.36 12.44 14.37 16.92 20.42 23.19
1695 28.25 7.2 9.36 12.44 14.37 16.91 20.41 23.18
1696 28.26667 7.1 9.36 12.43 14.36 16.91 20.40 23.17
1697 28.28333 7.1 9.35 12.43 14.36 16.90 20.39 23.16
1698 28.3 7.1 9.35 12.42 14.35 16.89 20.39 23.15
1699 28.31667 7.1 9.35 12.42 14.35 16.89 20.38 23.14
1700 28.33333 7.1 9.34 12.41 14.34 16.88 20.37 23.13
1701 28.35 7.1 9.34 12.41 14.33 16.88 20.36 23.12
1702 28.36667 7.1 9.34 12.41 14.33 16.87 20.35 23.11
1703 28.38333 7.1 9.33 12.40 14.32 16.86 20.35 23.10
1704 28.4 7.1 9.33 12.40 14.32 16.86 20.34 23.10
1705 28.41667 7.1 9.33 12.39 14.31 16.85 20.33 23.09
1706 28.43333 7.1 9.32 12.39 14.31 16.84 20.32 23.08
1707 28.45 7.1 9.32 12.38 14.30 16.84 20.31 23.07
1708 28.46667 7.1 9.32 12.38 14.30 16.83 20.31 23.06
1709 28.48333 7.1 9.31 12.37 14.29 16.82 20.30 23.05
1710 28.5 7.1 9.31 12.37 14.29 16.82 20.29 23.04
1711 28.51667 7.1 9.31 12.36 14.28 16.81 20.28 23.03
1712 28.53333 7.1 9.30 12.36 14.28 16.80 20.27 23.02
1713 28.55 7.1 9.30 12.35 14.27 16.80 20.27 23.01
1714 28.56667 7.1 9.30 12.35 14.26 16.79 20.26 23.01
1715 28.58333 7.1 9.29 12.35 14.26 16.79 20.25 23.00
1716 28.6 7.1 9.29 12.34 14.25 16.78 20.24 22.99
1717 28.61667 7.1 9.29 12.34 14.25 16.77 20.24 22.98
1718 28.63333 7.1 9.28 12.33 14.24 16.77 20.23 22.97
1719 28.65 7.1 9.28 12.33 14.24 16.76 20.22 22.96
1720 28.66667 7.1 9.28 12.32 14.23 16.75 20.21 22.95
1721 28.68333 7.1 9.27 12.32 14.23 16.75 20.20 22.94
1722 28.7 7.1 9.27 12.31 14.22 16.74 20.20 22.93
1723 28.71667 7.1 9.27 12.31 14.22 16.73 20.19 22.92
1724 28.73333 7.1 9.26 12.30 14.21 16.73 20.18 22.92
1725 28.75 7.1 9.26 12.30 14.21 16.72 20.17 22.91
1726 28.76667 7.1 9.26 12.30 14.20 16.72 20.17 22.90
1727 28.78333 7.1 9.25 12.29 14.20 16.71 20.16 22.89
1728 28.8 7.1 9.25 12.29 14.19 16.70 20.15 22.88
1729 28.81667 7.1 9.25 12.28 14.19 16.70 20.14 22.87
1730 28.83333 7.1 9.24 12.28 14.18 16.69 20.13 22.86
1731 28.85 7.1 9.24 12.27 14.17 16.68 20.13 22.85
1732 28.86667 7.1 9.24 12.27 14.17 16.68 20.12 22.84
1733 28.88333 7.1 9.23 12.26 14.16 16.67 20.11 22.84
1734 28.9 7.1 9.23 12.26 14.16 16.67 20.10 22.83
1735 28.91667 7.1 9.23 12.26 14.15 16.66 20.10 22.82
1736 28.93333 7.0 9.22 12.25 14.15 16.65 20.09 22.81
1737 28.95 7.0 9.22 12.25 14.14 16.65 20.08 22.80
1738 28.96667 7.0 9.22 12.24 14.14 16.64 20.07 22.79
1739 28.98333 7.0 9.21 12.24 14.13 16.63 20.07 22.78
1740 29 7.0 9.21 12.23 14.13 16.63 20.06 22.77
1741 29.01667 7.0 9.21 12.23 14.12 16.62 20.05 22.77
1742 29.03333 7.0 9.20 12.22 14.12 16.62 20.04 22.76
1743 29.05 7.0 9.20 12.22 14.11 16.61 20.04 22.75
1744 29.06667 7.0 9.20 12.22 14.11 16.60 20.03 22.74
1745 29.08333 7.0 9.19 12.21 14.10 16.60 20.02 22.73
1746 29.1 7.0 9.19 12.21 14.10 16.59 20.01 22.72
1747 29.11667 7.0 9.19 12.20 14.09 16.58 20.00 22.71
1748 29.13333 7.0 9.18 12.20 14.09 16.58 20.00 22.70
1749 29.15 7.0 9.18 12.19 14.08 16.57 19.99 22.70
1750 29.16667 7.0 9.18 12.19 14.08 16.57 19.98 22.69
1751 29.18333 7.0 9.18 12.18 14.07 16.56 19.97 22.68
1752 29.2 7.0 9.17 12.18 14.06 16.55 19.97 22.67
1753 29.21667 7.0 9.17 12.18 14.06 16.55 19.96 22.66
1754 29.23333 7.0 9.17 12.17 14.05 16.54 19.95 22.65
1755 29.25 7.0 9.16 12.17 14.05 16.53 19.94 22.64
1756 29.26667 7.0 9.16 12.16 14.04 16.53 19.94 22.63
1757 29.28333 7.0 9.16 12.16 14.04 16.52 19.93 22.63
1758 29.3 7.0 9.15 12.15 14.03 16.52 19.92 22.62
1759 29.31667 7.0 9.15 12.15 14.03 16.51 19.91 22.61
1760 29.33333 7.0 9.15 12.14 14.02 16.50 19.91 22.60
1761 29.35 7.0 9.14 12.14 14.02 16.50 19.90 22.59
1762 29.36667 7.0 9.14 12.14 14.01 16.49 19.89 22.58
1763 29.38333 7.0 9.14 12.13 14.01 16.49 19.88 22.57
1764 29.4 7.0 9.13 12.13 14.00 16.48 19.88 22.57



1765 29.41667 7.0 9.13 12.12 14.00 16.47 19.87 22.56
1766 29.43333 7.0 9.13 12.12 13.99 16.47 19.86 22.55
1767 29.45 7.0 9.12 12.11 13.99 16.46 19.85 22.54
1768 29.46667 7.0 9.12 12.11 13.98 16.45 19.85 22.53
1769 29.48333 7.0 9.12 12.11 13.98 16.45 19.84 22.52
1770 29.5 7.0 9.11 12.10 13.97 16.44 19.83 22.51
1771 29.51667 7.0 9.11 12.10 13.97 16.44 19.82 22.51
1772 29.53333 7.0 9.11 12.09 13.96 16.43 19.82 22.50
1773 29.55 7.0 9.10 12.09 13.96 16.42 19.81 22.49
1774 29.56667 7.0 9.10 12.08 13.95 16.42 19.80 22.48
1775 29.58333 7.0 9.10 12.08 13.95 16.41 19.79 22.47
1776 29.6 7.0 9.10 12.07 13.94 16.41 19.79 22.46
1777 29.61667 6.9 9.09 12.07 13.94 16.40 19.78 22.45
1778 29.63333 6.9 9.09 12.07 13.93 16.39 19.77 22.45
1779 29.65 6.9 9.09 12.06 13.93 16.39 19.76 22.44
1780 29.66667 6.9 9.08 12.06 13.92 16.38 19.76 22.43
1781 29.68333 6.9 9.08 12.05 13.92 16.38 19.75 22.42
1782 29.7 6.9 9.08 12.05 13.91 16.37 19.74 22.41
1783 29.71667 6.9 9.07 12.04 13.91 16.36 19.73 22.40
1784 29.73333 6.9 9.07 12.04 13.90 16.36 19.73 22.39
1785 29.75 6.9 9.07 12.04 13.90 16.35 19.72 22.39
1786 29.76667 6.9 9.06 12.03 13.89 16.35 19.71 22.38
1787 29.78333 6.9 9.06 12.03 13.89 16.34 19.71 22.37
1788 29.8 6.9 9.06 12.02 13.88 16.33 19.70 22.36
1789 29.81667 6.9 9.05 12.02 13.88 16.33 19.69 22.35
1790 29.83333 6.9 9.05 12.01 13.87 16.32 19.68 22.34
1791 29.85 6.9 9.05 12.01 13.87 16.32 19.68 22.34
1792 29.86667 6.9 9.05 12.01 13.86 16.31 19.67 22.33
1793 29.88333 6.9 9.04 12.00 13.86 16.30 19.66 22.32
1794 29.9 6.9 9.04 12.00 13.85 16.30 19.65 22.31
1795 29.91667 6.9 9.04 11.99 13.85 16.29 19.65 22.30
1796 29.93333 6.9 9.03 11.99 13.84 16.29 19.64 22.29
1797 29.95 6.9 9.03 11.98 13.84 16.28 19.63 22.29
1798 29.96667 6.9 9.03 11.98 13.83 16.27 19.62 22.28
1799 29.98333 6.9 9.02 11.98 13.83 16.27 19.62 22.27
1800 30 6.9 9.02 11.97 13.82 16.26 19.61 22.26
1801 30.01667 6.9 9.02 11.97 13.82 16.26 19.60 22.25
1802 30.03333 6.9 9.01 11.96 13.81 16.25 19.60 22.24
1803 30.05 6.9 9.01 11.96 13.81 16.24 19.59 22.24
1804 30.06667 6.9 9.01 11.95 13.80 16.24 19.58 22.23
1805 30.08333 6.9 9.00 11.95 13.80 16.23 19.57 22.22
1806 30.1 6.9 9.00 11.95 13.79 16.23 19.57 22.21
1807 30.11667 6.9 9.00 11.94 13.79 16.22 19.56 22.20
1808 30.13333 6.9 9.00 11.94 13.78 16.21 19.55 22.19
1809 30.15 6.9 8.99 11.93 13.78 16.21 19.54 22.19
1810 30.16667 6.9 8.99 11.93 13.77 16.20 19.54 22.18
1811 30.18333 6.9 8.99 11.93 13.77 16.20 19.53 22.17
1812 30.2 6.9 8.98 11.92 13.76 16.19 19.52 22.16
1813 30.21667 6.9 8.98 11.92 13.76 16.18 19.52 22.15
1814 30.23333 6.9 8.98 11.91 13.75 16.18 19.51 22.14
1815 30.25 6.9 8.97 11.91 13.75 16.17 19.50 22.14
1816 30.26667 6.9 8.97 11.90 13.74 16.17 19.49 22.13
1817 30.28333 6.9 8.97 11.90 13.74 16.16 19.49 22.12
1818 30.3 6.9 8.96 11.90 13.73 16.16 19.48 22.11
1819 30.31667 6.9 8.96 11.89 13.73 16.15 19.47 22.10
1820 30.33333 6.8 8.96 11.89 13.72 16.14 19.47 22.09
1821 30.35 6.8 8.96 11.88 13.72 16.14 19.46 22.09
1822 30.36667 6.8 8.95 11.88 13.71 16.13 19.45 22.08
1823 30.38333 6.8 8.95 11.88 13.71 16.13 19.44 22.07
1824 30.4 6.8 8.95 11.87 13.70 16.12 19.44 22.06
1825 30.41667 6.8 8.94 11.87 13.70 16.11 19.43 22.05
1826 30.43333 6.8 8.94 11.86 13.69 16.11 19.42 22.05
1827 30.45 6.8 8.94 11.86 13.69 16.10 19.42 22.04
1828 30.46667 6.8 8.93 11.85 13.68 16.10 19.41 22.03
1829 30.48333 6.8 8.93 11.85 13.68 16.09 19.40 22.02
1830 30.5 6.8 8.93 11.85 13.67 16.09 19.39 22.01
1831 30.51667 6.8 8.93 11.84 13.67 16.08 19.39 22.00
1832 30.53333 6.8 8.92 11.84 13.66 16.07 19.38 22.00
1833 30.55 6.8 8.92 11.83 13.66 16.07 19.37 21.99
1834 30.56667 6.8 8.92 11.83 13.65 16.06 19.37 21.98
1835 30.58333 6.8 8.91 11.83 13.65 16.06 19.36 21.97
1836 30.6 6.8 8.91 11.82 13.64 16.05 19.35 21.96
1837 30.61667 6.8 8.91 11.82 13.64 16.05 19.34 21.96
1838 30.63333 6.8 8.90 11.81 13.63 16.04 19.34 21.95
1839 30.65 6.8 8.90 11.81 13.63 16.03 19.33 21.94
1840 30.66667 6.8 8.90 11.80 13.63 16.03 19.32 21.93
1841 30.68333 6.8 8.90 11.80 13.62 16.02 19.32 21.92
1842 30.7 6.8 8.89 11.80 13.62 16.02 19.31 21.92
1843 30.71667 6.8 8.89 11.79 13.61 16.01 19.30 21.91
1844 30.73333 6.8 8.89 11.79 13.61 16.00 19.30 21.90
1845 30.75 6.8 8.88 11.78 13.60 16.00 19.29 21.89
1846 30.76667 6.8 8.88 11.78 13.60 15.99 19.28 21.88
1847 30.78333 6.8 8.88 11.78 13.59 15.99 19.27 21.88
1848 30.8 6.8 8.87 11.77 13.59 15.98 19.27 21.87
1849 30.81667 6.8 8.87 11.77 13.58 15.98 19.26 21.86
1850 30.83333 6.8 8.87 11.76 13.58 15.97 19.25 21.85
1851 30.85 6.8 8.87 11.76 13.57 15.96 19.25 21.84
1852 30.86667 6.8 8.86 11.76 13.57 15.96 19.24 21.84
1853 30.88333 6.8 8.86 11.75 13.56 15.95 19.23 21.83
1854 30.9 6.8 8.86 11.75 13.56 15.95 19.23 21.82
1855 30.91667 6.8 8.85 11.74 13.55 15.94 19.22 21.81
1856 30.93333 6.8 8.85 11.74 13.55 15.94 19.21 21.80
1857 30.95 6.8 8.85 11.74 13.54 15.93 19.20 21.80
1858 30.96667 6.8 8.84 11.73 13.54 15.93 19.20 21.79
1859 30.98333 6.8 8.84 11.73 13.53 15.92 19.19 21.78
1860 31 6.8 8.84 11.72 13.53 15.91 19.18 21.77
1861 31.01667 6.8 8.84 11.72 13.52 15.91 19.18 21.76
1862 31.03333 6.8 8.83 11.72 13.52 15.90 19.17 21.76
1863 31.05 6.8 8.83 11.71 13.52 15.90 19.16 21.75
1864 31.06667 6.7 8.83 11.71 13.51 15.89 19.16 21.74
1865 31.08333 6.7 8.82 11.70 13.51 15.89 19.15 21.73
1866 31.1 6.7 8.82 11.70 13.50 15.88 19.14 21.72
1867 31.11667 6.7 8.82 11.70 13.50 15.87 19.14 21.72
1868 31.13333 6.7 8.82 11.69 13.49 15.87 19.13 21.71
1869 31.15 6.7 8.81 11.69 13.49 15.86 19.12 21.70
1870 31.16667 6.7 8.81 11.68 13.48 15.86 19.11 21.69
1871 31.18333 6.7 8.81 11.68 13.48 15.85 19.11 21.68
1872 31.2 6.7 8.80 11.68 13.47 15.85 19.10 21.68
1873 31.21667 6.7 8.80 11.67 13.47 15.84 19.09 21.67
1874 31.23333 6.7 8.80 11.67 13.46 15.83 19.09 21.66
1875 31.25 6.7 8.79 11.66 13.46 15.83 19.08 21.65



1876 31.26667 6.7 8.79 11.66 13.45 15.82 19.07 21.64
1877 31.28333 6.7 8.79 11.66 13.45 15.82 19.07 21.64
1878 31.3 6.7 8.79 11.65 13.44 15.81 19.06 21.63
1879 31.31667 6.7 8.78 11.65 13.44 15.81 19.05 21.62
1880 31.33333 6.7 8.78 11.64 13.44 15.80 19.05 21.61
1881 31.35 6.7 8.78 11.64 13.43 15.80 19.04 21.61
1882 31.36667 6.7 8.77 11.64 13.43 15.79 19.03 21.60
1883 31.38333 6.7 8.77 11.63 13.42 15.78 19.03 21.59
1884 31.4 6.7 8.77 11.63 13.42 15.78 19.02 21.58
1885 31.41667 6.7 8.77 11.62 13.41 15.77 19.01 21.57
1886 31.43333 6.7 8.76 11.62 13.41 15.77 19.01 21.57
1887 31.45 6.7 8.76 11.62 13.40 15.76 19.00 21.56
1888 31.46667 6.7 8.76 11.61 13.40 15.76 18.99 21.55
1889 31.48333 6.7 8.75 11.61 13.39 15.75 18.99 21.54
1890 31.5 6.7 8.75 11.60 13.39 15.75 18.98 21.54
1891 31.51667 6.7 8.75 11.60 13.38 15.74 18.97 21.53
1892 31.53333 6.7 8.75 11.60 13.38 15.73 18.96 21.52
1893 31.55 6.7 8.74 11.59 13.38 15.73 18.96 21.51
1894 31.56667 6.7 8.74 11.59 13.37 15.72 18.95 21.50
1895 31.58333 6.7 8.74 11.58 13.37 15.72 18.94 21.50
1896 31.6 6.7 8.73 11.58 13.36 15.71 18.94 21.49
1897 31.61667 6.7 8.73 11.58 13.36 15.71 18.93 21.48
1898 31.63333 6.7 8.73 11.57 13.35 15.70 18.92 21.47
1899 31.65 6.7 8.73 11.57 13.35 15.70 18.92 21.47
1900 31.66667 6.7 8.72 11.56 13.34 15.69 18.91 21.46
1901 31.68333 6.7 8.72 11.56 13.34 15.69 18.90 21.45
1902 31.7 6.7 8.72 11.56 13.33 15.68 18.90 21.44
1903 31.71667 6.7 8.71 11.55 13.33 15.67 18.89 21.43
1904 31.73333 6.7 8.71 11.55 13.32 15.67 18.88 21.43
1905 31.75 6.7 8.71 11.54 13.32 15.66 18.88 21.42
1906 31.76667 6.7 8.71 11.54 13.32 15.66 18.87 21.41
1907 31.78333 6.7 8.70 11.54 13.31 15.65 18.86 21.40
1908 31.8 6.7 8.70 11.53 13.31 15.65 18.86 21.40
1909 31.81667 6.7 8.70 11.53 13.30 15.64 18.85 21.39
1910 31.83333 6.6 8.69 11.53 13.30 15.64 18.84 21.38
1911 31.85 6.6 8.69 11.52 13.29 15.63 18.84 21.37
1912 31.86667 6.6 8.69 11.52 13.29 15.63 18.83 21.37
1913 31.88333 6.6 8.69 11.51 13.28 15.62 18.82 21.36
1914 31.9 6.6 8.68 11.51 13.28 15.61 18.82 21.35
1915 31.91667 6.6 8.68 11.51 13.27 15.61 18.81 21.34
1916 31.93333 6.6 8.68 11.50 13.27 15.60 18.80 21.34
1917 31.95 6.6 8.67 11.50 13.27 15.60 18.80 21.33
1918 31.96667 6.6 8.67 11.49 13.26 15.59 18.79 21.32
1919 31.98333 6.6 8.67 11.49 13.26 15.59 18.78 21.31
1920 32 6.6 8.67 11.49 13.25 15.58 18.78 21.31
1921 32.01667 6.6 8.66 11.48 13.25 15.58 18.77 21.30
1922 32.03333 6.6 8.66 11.48 13.24 15.57 18.76 21.29
1923 32.05 6.6 8.66 11.47 13.24 15.57 18.76 21.28
1924 32.06667 6.6 8.65 11.47 13.23 15.56 18.75 21.27
1925 32.08333 6.6 8.65 11.47 13.23 15.56 18.74 21.27
1926 32.1 6.6 8.65 11.46 13.22 15.55 18.74 21.26
1927 32.11667 6.6 8.65 11.46 13.22 15.54 18.73 21.25
1928 32.13333 6.6 8.64 11.46 13.22 15.54 18.73 21.24
1929 32.15 6.6 8.64 11.45 13.21 15.53 18.72 21.24
1930 32.16667 6.6 8.64 11.45 13.21 15.53 18.71 21.23
1931 32.18333 6.6 8.63 11.44 13.20 15.52 18.71 21.22
1932 32.2 6.6 8.63 11.44 13.20 15.52 18.70 21.21
1933 32.21667 6.6 8.63 11.44 13.19 15.51 18.69 21.21
1934 32.23333 6.6 8.63 11.43 13.19 15.51 18.69 21.20
1935 32.25 6.6 8.62 11.43 13.18 15.50 18.68 21.19
1936 32.26667 6.6 8.62 11.43 13.18 15.50 18.67 21.18
1937 32.28333 6.6 8.62 11.42 13.18 15.49 18.67 21.18
1938 32.3 6.6 8.62 11.42 13.17 15.49 18.66 21.17
1939 32.31667 6.6 8.61 11.41 13.17 15.48 18.65 21.16
1940 32.33333 6.6 8.61 11.41 13.16 15.47 18.65 21.15
1941 32.35 6.6 8.61 11.41 13.16 15.47 18.64 21.15
1942 32.36667 6.6 8.60 11.40 13.15 15.46 18.63 21.14
1943 32.38333 6.6 8.60 11.40 13.15 15.46 18.63 21.13
1944 32.4 6.6 8.60 11.39 13.14 15.45 18.62 21.12
1945 32.41667 6.6 8.60 11.39 13.14 15.45 18.61 21.12
1946 32.43333 6.6 8.59 11.39 13.14 15.44 18.61 21.11
1947 32.45 6.6 8.59 11.38 13.13 15.44 18.60 21.10
1948 32.46667 6.6 8.59 11.38 13.13 15.43 18.59 21.10
1949 32.48333 6.6 8.58 11.38 13.12 15.43 18.59 21.09
1950 32.5 6.6 8.58 11.37 13.12 15.42 18.58 21.08
1951 32.51667 6.6 8.58 11.37 13.11 15.42 18.58 21.07
1952 32.53333 6.6 8.58 11.36 13.11 15.41 18.57 21.07
1953 32.55 6.6 8.57 11.36 13.10 15.41 18.56 21.06
1954 32.56667 6.6 8.57 11.36 13.10 15.40 18.56 21.05
1955 32.58333 6.6 8.57 11.35 13.10 15.40 18.55 21.04
1956 32.6 6.6 8.57 11.35 13.09 15.39 18.54 21.04
1957 32.61667 6.5 8.56 11.35 13.09 15.39 18.54 21.03
1958 32.63333 6.5 8.56 11.34 13.08 15.38 18.53 21.02
1959 32.65 6.5 8.56 11.34 13.08 15.37 18.52 21.01
1960 32.66667 6.5 8.55 11.33 13.07 15.37 18.52 21.01
1961 32.68333 6.5 8.55 11.33 13.07 15.36 18.51 21.00
1962 32.7 6.5 8.55 11.33 13.06 15.36 18.50 20.99
1963 32.71667 6.5 8.55 11.32 13.06 15.35 18.50 20.98
1964 32.73333 6.5 8.54 11.32 13.06 15.35 18.49 20.98
1965 32.75 6.5 8.54 11.32 13.05 15.34 18.49 20.97
1966 32.76667 6.5 8.54 11.31 13.05 15.34 18.48 20.96
1967 32.78333 6.5 8.54 11.31 13.04 15.33 18.47 20.96
1968 32.8 6.5 8.53 11.30 13.04 15.33 18.47 20.95
1969 32.81667 6.5 8.53 11.30 13.03 15.32 18.46 20.94
1970 32.83333 6.5 8.53 11.30 13.03 15.32 18.45 20.93
1971 32.85 6.5 8.52 11.29 13.03 15.31 18.45 20.93
1972 32.86667 6.5 8.52 11.29 13.02 15.31 18.44 20.92
1973 32.88333 6.5 8.52 11.29 13.02 15.30 18.43 20.91
1974 32.9 6.5 8.52 11.28 13.01 15.30 18.43 20.90
1975 32.91667 6.5 8.51 11.28 13.01 15.29 18.42 20.90
1976 32.93333 6.5 8.51 11.28 13.00 15.29 18.42 20.89
1977 32.95 6.5 8.51 11.27 13.00 15.28 18.41 20.88
1978 32.96667 6.5 8.51 11.27 13.00 15.28 18.40 20.87
1979 32.98333 6.5 8.50 11.26 12.99 15.27 18.40 20.87
1980 33 6.5 8.50 11.26 12.99 15.27 18.39 20.86
1981 33.01667 6.5 8.50 11.26 12.98 15.26 18.38 20.85
1982 33.03333 6.5 8.49 11.25 12.98 15.26 18.38 20.85
1983 33.05 6.5 8.49 11.25 12.97 15.25 18.37 20.84
1984 33.06667 6.5 8.49 11.25 12.97 15.24 18.36 20.83
1985 33.08333 6.5 8.49 11.24 12.97 15.24 18.36 20.82
1986 33.1 6.5 8.48 11.24 12.96 15.23 18.35 20.82



1987 33.11667 6.5 8.48 11.23 12.96 15.23 18.35 20.81
1988 33.13333 6.5 8.48 11.23 12.95 15.22 18.34 20.80
1989 33.15 6.5 8.48 11.23 12.95 15.22 18.33 20.80
1990 33.16667 6.5 8.47 11.22 12.94 15.21 18.33 20.79
1991 33.18333 6.5 8.47 11.22 12.94 15.21 18.32 20.78
1992 33.2 6.5 8.47 11.22 12.94 15.20 18.31 20.77
1993 33.21667 6.5 8.47 11.21 12.93 15.20 18.31 20.77
1994 33.23333 6.5 8.46 11.21 12.93 15.19 18.30 20.76
1995 33.25 6.5 8.46 11.21 12.92 15.19 18.30 20.75
1996 33.26667 6.5 8.46 11.20 12.92 15.18 18.29 20.75
1997 33.28333 6.5 8.45 11.20 12.91 15.18 18.28 20.74
1998 33.3 6.5 8.45 11.19 12.91 15.17 18.28 20.73
1999 33.31667 6.5 8.45 11.19 12.91 15.17 18.27 20.72
2000 33.33333 6.5 8.45 11.19 12.90 15.16 18.26 20.72
2001 33.35 6.5 8.44 11.18 12.90 15.16 18.26 20.71
2002 33.36667 6.5 8.44 11.18 12.89 15.15 18.25 20.70
2003 33.38333 6.5 8.44 11.18 12.89 15.15 18.25 20.70
2004 33.4 6.5 8.44 11.17 12.88 15.14 18.24 20.69
2005 33.41667 6.5 8.43 11.17 12.88 15.14 18.23 20.68
2006 33.43333 6.5 8.43 11.17 12.88 15.13 18.23 20.67
2007 33.45 6.4 8.43 11.16 12.87 15.13 18.22 20.67
2008 33.46667 6.4 8.43 11.16 12.87 15.12 18.22 20.66
2009 33.48333 6.4 8.42 11.15 12.86 15.12 18.21 20.65
2010 33.5 6.4 8.42 11.15 12.86 15.11 18.20 20.65
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APPENDIX D - HYDROLOGICAL CALCULATIONS



JOB Name Barra Farm
JOB No. 
HYDROLOGY CALCULATIONS

CATCHMENT TYPE AREA LENGTH LENGTH LENGTH LENGTH LENGTH HEIGHT HEIGHT HEIGHT HEIGHT HEIGHT

No.
Rural/ 
Urban

A L1 L2 L3 L4
KERB/ 

CHANNEL
h1 h2 h3 h4

KERB/ 
CHANNEL

n1 n2 Approximate Velocity
Total 
Time

Rainfall 
Intensity

Relief

km2 m m m m m m m m m m % % % % % mins mins mins mins mins mins
Rural 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 10.00 35.00 5.00

Daintree River a Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 5851.16 6.60 5.00
Daintree River b Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 1972.00 9.53 5.00
Daintree River c Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 1440.00 10.81 5.00

Daintree RiverFNQROC Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 1440.00 12.12 5.00
Daintree River d Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 76.76 77.60 526.27 0.00 0.00 680.63 16.64 5.00
Daintree River e Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 92.11 136.94 1052.54 0.00 0.00 1281.60 11.33 5.00
Daintree River f Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 100.00 33.02 5.00
Daintree River g Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 100.00 31.15 5.00

Local Catchment 1a Rural 1.12 756 1144 140 27 18.52% 2.36% 0.00% 0.00% 0.00% 4.20 27.24 0.00 0.00 0.00 31.44 51.51 5.00
Local Catchment 2a Rural 0.22 490 325 160 5 32.65% 1.54% 0.00% 0.00% 0.00% 2.72 7.74 0.00 0.00 0.00 20.46 61.73 5.00
Local Catchment 3a Rural 0.49 490 1185 160 7 32.65% 0.59% 0.00% 0.00% 0.00% 2.72 65.83 0.00 0.00 0.00 68.56 36.70 5.00
Local Catchment 4a Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 101.33 0.00 0.00 0.00 104.06 30.63 5.00
Local Catchment 1b Rural 1.12 756 1144 140 27 18.52% 2.36% 0.00% 0.00% 0.00% 4.20 15.89 0.00 0.00 0.00 20.09 61.73 5.00
Local Catchment 2b Rural 0.22 490 325 160 5 32.65% 1.54% 0.00% 0.00% 0.00% 2.72 4.51 0.00 0.00 0.00 17.24 65.79 5.00
Local Catchment 3b Rural 0.49 490 1185 160 7 32.65% 0.59% 0.00% 0.00% 0.00% 2.72 19.75 0.00 0.00 0.00 22.47 59.40 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 33.12 52.23 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 68.59 36.70 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 40.40 46.18 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 55.28 40.22 5.00
Local Catchment 1a Rural 1.12 756 1144 140 27 18.52% 2.36% 0.00% 0.00% 0.00% 4.20 27.24 0.00 0.00 0.00 55.28 40.22 5.00

Rural 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 3.00 4.00 0.00
Rural 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 3.00 4.00 0.00

FLOW PATHS
SLOPE ROUGHNESS

E:\C Drive\RECS\Barra Farm\ydrology\Lot 3 Vixies Rd Hydrology (Repaired) 30/01/2019



0.8 0.8 0.8 0.8 0.9 1 1.05
0.8 0.85 0.95 1 1.05 1.15 1.25

COEFFICIENT OF RUNOFF COEFFICIENT OF RUNOFF RAINFALL INTENSITY CATCHMENT

Storage Ground C/C C50 Rural C10 Urban C C1 C2 C5 C10 C20 C50 C100 I1 I2 I5 I10 I20 I50 I100 Q1 Q2 Q5 Q10 Q20 Q50 Q100 No.

Tables 3.6 & 3.7 mm/hr mm/hr mm/hr mm/hr mm/hr mm/hr mm/hr m3/s m3/s m3/s m3/s m3/s m3/s m3/s
10.00 30.00 0.8 0.8 0.64 0.64 0.64 0.64 0.72 0.8 0.84 107.93 138.69 175.37 197.59 227.65 268.09 299.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

5.00 20.00 0.37 0.37 0.29 0.29 0.29 0.29 0.33 0.37 0.38 3.04 3.97 5.26 6.10 7.17 8.65 9.83 214.14 279.95 370.91 430.06 568.95 762.57 909.25 Daintree River a
5.00 20.00 0.40 0.40 0.32 0.32 0.32 0.32 0.36 0.40 0.42 6.52 8.52 11.29 13.02 15.31 18.44 20.92 496.42 648.96 859.74 991.59 1311.35 1755.37 2090.78 Daintree River b
5.00 20.00 0.41 0.41 0.33 0.33 0.33 0.33 0.37 0.41 0.43 7.89 10.34 13.77 15.93 18.78 22.69 25.79 620.03 812.59 1082.51 1252.21 1660.63 2229.44 2661.05 Daintree River c
5.00 20.00 0.42 0.42 0.34 0.34 0.34 0.34 0.38 0.42 0.44 7.76 10.44 14.84 17.80 21.63 27.06 31.51 629.59 847.02 1204.01 1444.16 1974.26 2744.31 3355.39 Daintree RiverFNQROC
5.00 20.00 0.47 0.47 0.37 0.37 0.37 0.37 0.42 0.47 0.49 14.99 19.58 25.86 29.80 35.01 42.12 47.76 1346.21 1758.66 2323.44 2677.32 3538.04 4729.58 5630.74 Daintree River d
5.00 20.00 0.41 0.41 0.33 0.33 0.33 0.33 0.37 0.41 0.43 8.46 11.09 14.79 17.13 20.20 24.43 27.78 673.25 882.88 1177.72 1363.39 1809.31 2430.79 2902.94 Daintree River e
5.00 20.00 0.63 0.63 0.50 0.50 0.50 0.50 0.57 0.63 0.66 40.86 52.17 65.00 72.52 82.93 96.75 107.39 4960.91 6333.56 7891.08 8804.16 11327.33 14682.51 17112.72 Daintree River f
5.00 20.00 0.61 0.61 0.49 0.49 0.49 0.49 0.55 0.61 0.64 15.00 21.34 40.00 57.50 70.00 90.50 110.00 1766.91 2513.73 4711.77 6773.16 9276.29 13325.47 17006.53 Daintree River g
5.00 20.00 0.82 0.82 0.65 0.65 0.65 0.65 0.73 0.82 0.86 69.00 87.76 108.15 119.93 136.50 158.36 175.08 14.01 17.82 21.96 24.35 31.18 40.19 46.66 Local Catchment 1a

10.00 30.00 1.07 1.07 0.85 0.85 0.85 0.85 0.96 1.07 1.12 83.31 106.03 130.96 145.43 165.65 192.42 212.91 4.35 5.54 6.84 7.59 9.73 12.56 14.59 Local Catchment 2a
10.00 30.00 0.82 0.82 0.65 0.65 0.65 0.65 0.74 0.82 0.86 46.72 59.54 73.80 82.10 93.68 108.99 120.75 4.16 5.30 6.57 7.31 9.38 12.13 14.11 Local Catchment 3a
10.00 30.00 0.76 0.76 0.61 0.61 0.61 0.61 0.68 0.76 0.79 36.98 47.30 59.21 66.23 75.91 88.77 98.70 9.70 12.41 15.54 17.38 22.41 29.12 33.99 Local Catchment 4a
5.00 20.00 0.92 0.92 0.73 0.73 0.73 0.73 0.83 0.92 0.96 83.31 106.03 130.96 145.43 165.65 192.42 212.91 19.03 24.23 29.92 33.23 42.58 54.95 63.85 Local Catchment 1b

10.00 30.00 1.11 1.11 0.89 0.89 0.89 0.89 1.00 1.11 1.16 88.86 113.13 139.90 155.48 177.18 205.96 228.00 4.82 6.13 7.58 8.43 10.80 13.95 16.22 Local Catchment 2b
10.00 30.00 1.04 1.04 0.84 0.84 0.84 0.84 0.94 1.04 1.10 80.11 101.94 125.82 139.67 159.05 184.68 204.29 9.11 11.60 14.32 15.89 20.36 26.27 30.51 Local Catchment 3b
10.00 30.00 0.97 0.97 0.78 0.78 0.78 0.78 0.88 0.97 1.02 70.03 89.07 109.78 121.75 138.56 160.77 177.74 23.62 30.05 37.03 41.07 52.59 67.79 78.70 Local Catchment 4b
10.00 30.00 0.82 0.82 0.65 0.65 0.65 0.65 0.74 0.82 0.86 46.72 59.54 73.80 82.10 93.68 108.99 120.75 13.24 16.88 20.92 23.27 29.87 38.62 44.92 Local Catchment 4b
10.00 30.00 0.91 0.91 0.73 0.73 0.73 0.73 0.82 0.91 0.96 61.22 77.87 95.99 106.46 121.18 140.59 155.45 19.37 24.63 30.37 33.68 43.12 55.59 64.54 Local Catchment 4b
10.00 30.00 0.85 0.85 0.68 0.68 0.68 0.68 0.77 0.85 0.89 52.22 66.48 82.14 91.22 103.95 120.75 133.62 15.44 19.66 24.29 26.97 34.58 44.63 51.86 Local Catchment 4b
5.00 20.00 0.70 0.70 0.56 0.56 0.56 0.56 0.63 0.70 0.74 52.22 66.48 82.14 91.22 103.95 120.75 133.62 9.13 11.63 14.37 15.96 20.45 26.40 30.68 Local Catchment 1a

10.00 35.00 0.49 0.49 0.39 0.39 0.39 0.39 0.44 0.49 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
10.00 35.00 0.49 0.49 0.39 0.39 0.39 0.39 0.44 0.49 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

E:\C Drive\RECS\Barra Farm\ydrology\Lot 3 Vixies Rd Hydrology (Repaired) 30/01/2019
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HEC-RAS  Plan: Plan 38   River: Barra Farm   Reach: Vixies

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Vixies 500     ARI1 9.70 0.50 2.83 1.32 2.85 0.000209 0.50 19.45 13.67 0.13

Vixies 500     ARI2 12.41 0.50 2.85 1.44 2.87 0.000328 0.63 19.74 13.76 0.17

Vixies 500     ARI5 15.54 0.50 2.88 1.56 2.91 0.000487 0.77 20.15 13.90 0.20

Vixies 500     ARI10 17.38 0.50 2.90 1.63 2.94 0.000588 0.85 20.42 13.99 0.22

Vixies 500     ARI20 22.41 0.50 2.97 1.79 3.02 0.000873 1.05 21.30 14.27 0.28

Vixies 500     ARI50 29.12 0.50 3.06 1.98 3.15 0.001241 1.28 22.71 14.72 0.33

Vixies 500     ARI100 33.99 0.50 3.14 2.10 3.24 0.001480 1.42 23.87 15.07 0.36

Vixies 450     ARI1 9.70 0.40 2.83 2.84 0.000176 0.47 20.72 14.09 0.12

Vixies 450     ARI2 12.41 0.40 2.84 2.86 0.000280 0.59 20.95 14.16 0.16

Vixies 450     ARI5 15.54 0.40 2.86 2.89 0.000421 0.73 21.27 14.26 0.19

Vixies 450     ARI10 17.38 0.40 2.88 2.91 0.000513 0.81 21.49 14.33 0.21

Vixies 450     ARI20 22.41 0.40 2.93 2.98 0.000782 1.01 22.19 14.56 0.26

Vixies 450     ARI50 29.12 0.40 3.01 3.09 0.001151 1.25 23.35 14.92 0.32

Vixies 450     ARI100 33.99 0.40 3.07 3.17 0.001405 1.40 24.33 15.21 0.35

Vixies 400     ARI1 9.70 0.30 2.82 2.83 0.000149 0.44 22.05 14.51 0.11

Vixies 400     ARI2 12.41 0.30 2.83 2.85 0.000239 0.56 22.22 14.56 0.14

Vixies 400     ARI5 15.54 0.30 2.85 2.87 0.000364 0.69 22.46 14.64 0.18

Vixies 400     ARI10 17.38 0.30 2.86 2.89 0.000447 0.77 22.62 14.69 0.20

Vixies 400     ARI20 22.41 0.30 2.89 2.94 0.000697 0.97 23.16 14.86 0.25

Vixies 400     ARI50 29.12 0.30 2.95 3.03 0.001061 1.21 24.08 15.14 0.31

Vixies 400     ARI100 33.99 0.30 3.01 3.10 0.001326 1.37 24.86 15.37 0.34

Vixies 350     ARI1 9.70 0.20 2.81 2.82 0.000131 0.42 22.99 14.61 0.11

Vixies 350     ARI2 12.41 0.20 2.82 2.83 0.000212 0.54 23.10 14.64 0.14

Vixies 350     ARI5 15.54 0.20 2.83 2.85 0.000327 0.67 23.26 14.69 0.17

Vixies 350     ARI10 17.38 0.20 2.84 2.87 0.000404 0.74 23.37 14.72 0.19

Vixies 350     ARI20 22.41 0.20 2.86 2.91 0.000644 0.94 23.74 14.83 0.24

Vixies 350     ARI50 29.12 0.20 2.90 2.98 0.001014 1.20 24.36 15.02 0.30

Vixies 350     ARI100 33.99 0.20 2.94 3.04 0.001301 1.36 24.92 15.18 0.34

Vixies 300     ARI1 9.70 0.10 2.81 2.81 0.000116 0.40 23.95 14.70 0.10

Vixies 300     ARI2 12.41 0.10 2.81 2.82 0.000189 0.52 24.01 14.72 0.13

Vixies 300     ARI5 15.54 0.10 2.82 2.84 0.000294 0.64 24.09 14.74 0.16

Vixies 300     ARI10 17.38 0.10 2.82 2.85 0.000365 0.72 24.15 14.76 0.18

Vixies 300     ARI20 22.41 0.10 2.83 2.88 0.000594 0.92 24.35 14.82 0.23

Vixies 300     ARI50 29.12 0.10 2.86 2.93 0.000966 1.18 24.69 14.92 0.29

Vixies 300     ARI100 33.99 0.10 2.88 2.97 0.001272 1.36 25.01 15.01 0.34

Vixies 250     ARI1 9.70 0.00 2.80 2.81 0.000103 0.39 24.92 14.79 0.10

Vixies 250     ARI2 12.41 0.00 2.80 2.81 0.000169 0.50 24.93 14.80 0.12

Vixies 250     ARI5 15.54 0.00 2.80 2.82 0.000264 0.62 24.95 14.80 0.15

Vixies 250     ARI10 17.38 0.00 2.80 2.83 0.000330 0.70 24.96 14.80 0.17

Vixies 250     ARI20 22.41 0.00 2.81 2.85 0.000547 0.90 24.99 14.81 0.22

Vixies 250     ARI50 29.12 0.00 2.81 2.88 0.000917 1.16 25.06 14.83 0.29

Vixies 250     ARI100 33.99 0.00 2.81 2.91 0.001241 1.35 25.13 14.85 0.33

Vixies 200     ARI1 9.70 -0.20 2.80 2.80 0.000082 0.36 26.96 14.99 0.09

Vixies 200     ARI2 12.41 -0.20 2.80 2.81 0.000134 0.46 26.93 14.98 0.11

Vixies 200     ARI5 15.54 -0.20 2.79 2.81 0.000211 0.58 26.89 14.97 0.14

Vixies 200     ARI10 17.38 -0.20 2.79 2.81 0.000265 0.65 26.87 14.96 0.15

Vixies 200     ARI20 22.41 -0.20 2.79 2.82 0.000444 0.84 26.78 14.94 0.20

Vixies 200     ARI50 29.12 -0.20 2.77 2.84 0.000763 1.09 26.61 14.90 0.26

Vixies 200     ARI100 33.99 -0.20 2.76 2.85 0.001055 1.28 26.47 14.86 0.31

Vixies 150     ARI1 9.70 -0.50 2.80 2.80 0.000004 0.09 184.39 164.14 0.02

Vixies 150     ARI2 12.41 -0.50 2.80 2.80 0.000006 0.11 184.53 164.14 0.02

Vixies 150     ARI5 15.54 -0.50 2.80 2.80 0.000010 0.14 184.72 164.15 0.03

Vixies 150     ARI10 17.38 -0.50 2.80 2.80 0.000012 0.16 184.85 164.15 0.03

Vixies 150     ARI20 22.41 -0.50 2.81 2.81 0.000020 0.21 185.28 164.15 0.04

Vixies 150     ARI50 29.12 -0.50 2.81 2.81 0.000033 0.27 186.03 164.16 0.06

Vixies 150     ARI100 33.99 -0.50 2.82 2.82 0.000045 0.31 186.68 164.17 0.07

Vixies 100     ARI1 9.70 -0.80 2.80 2.80 0.000003 0.09 189.30 165.20 0.02

Vixies 100     ARI2 12.41 -0.80 2.80 2.80 0.000006 0.11 189.41 165.20 0.02

Vixies 100     ARI5 15.54 -0.80 2.80 2.80 0.000009 0.14 189.58 165.21 0.03

Vixies 100     ARI10 17.38 -0.80 2.80 2.80 0.000011 0.16 189.69 165.21 0.03

Vixies 100     ARI20 22.41 -0.80 2.81 2.81 0.000018 0.20 190.06 165.21 0.04

Vixies 100     ARI50 29.12 -0.80 2.81 2.81 0.000030 0.26 190.71 165.22 0.05

Vixies 100     ARI100 33.99 -0.80 2.81 2.82 0.000040 0.30 191.28 165.23 0.06

Vixies 50      ARI1 9.70 -1.00 2.80 2.80 0.000003 0.09 192.15 165.60 0.02

Vixies 50      ARI2 12.41 -1.00 2.80 2.80 0.000005 0.11 192.25 165.60 0.02

Vixies 50      ARI5 15.54 -1.00 2.80 2.80 0.000008 0.14 192.39 165.60 0.03

Vixies 50      ARI10 17.38 -1.00 2.80 2.80 0.000010 0.16 192.48 165.61 0.03

Vixies 50      ARI20 22.41 -1.00 2.80 2.81 0.000017 0.20 192.80 165.61 0.04

Vixies 50      ARI50 29.12 -1.00 2.81 2.81 0.000028 0.26 193.35 165.62 0.05

Vixies 50      ARI100 33.99 -1.00 2.81 2.81 0.000038 0.30 193.84 165.62 0.06

Vixies 0       ARI1 9.70 -1.20 2.80 -0.38 2.80 0.000003 0.09 194.96 166.00 0.02

Vixies 0       ARI2 12.41 -1.20 2.80 -0.26 2.80 0.000005 0.11 194.96 166.00 0.02

Vixies 0       ARI5 15.54 -1.20 2.80 -0.14 2.80 0.000008 0.14 194.96 166.00 0.03



HEC-RAS  Plan: Plan 38   River: Barra Farm   Reach: Vixies (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Vixies 0       ARI10 17.38 -1.20 2.80 -0.07 2.80 0.000009 0.15 194.96 166.00 0.03

Vixies 0       ARI20 22.41 -1.20 2.80 0.08 2.80 0.000016 0.20 194.96 166.00 0.04

Vixies 0       ARI50 29.12 -1.20 2.80 0.27 2.80 0.000026 0.26 194.96 166.00 0.05

Vixies 0       ARI100 33.99 -1.20 2.80 0.39 2.80 0.000036 0.30 194.96 166.00 0.06
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HEC-RAS  Plan: Plan 38   River: Barra Farm   Reach: Vixies    Profile: ARI100

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Vixies 500     ARI100 33.99 0.50 3.14 2.10 3.24 0.001480 1.42 23.87 15.07 0.36

Vixies 450     ARI100 33.99 0.40 3.07 3.17 0.001405 1.40 24.33 15.21 0.35

Vixies 400     ARI100 33.99 0.30 3.01 3.10 0.001326 1.37 24.86 15.37 0.34

Vixies 350     ARI100 33.99 0.20 2.94 3.04 0.001301 1.36 24.92 15.18 0.34

Vixies 300     ARI100 33.99 0.10 2.88 2.97 0.001272 1.36 25.01 15.01 0.34

Vixies 250     ARI100 33.99 0.00 2.81 2.91 0.001241 1.35 25.13 14.85 0.33

Vixies 200     ARI100 33.99 -0.20 2.76 2.85 0.001055 1.28 26.47 14.86 0.31

Vixies 150     ARI100 33.99 -0.50 2.82 2.82 0.000045 0.31 186.68 164.17 0.07

Vixies 100     ARI100 33.99 -0.80 2.81 2.82 0.000040 0.30 191.28 165.23 0.06

Vixies 50      ARI100 33.99 -1.00 2.81 2.81 0.000038 0.30 193.84 165.62 0.06

Vixies 0       ARI100 33.99 -1.20 2.80 0.39 2.80 0.000036 0.30 194.96 166.00 0.06
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1 Introduction 

1.1 Response to SARA Information Request 
This document forms the response to the information request dated 1810-7611 SRA. 

1.2 Version 
This document is version 1.1, dated 21 March 2019. 

1.3 Status 
The document is the final lodgement. 
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2 Response to Information Requested 

2.1 Item 1 - State Code 17 Aquaculture 
The development application has not provided sufficient information to finalise an assessment against State code 17: Aquaculture, in particular: 
PO1 - Given that two settlement ponds and two drains will be removed and there will be an increase in waste and nutrient loads due to increased 
production, it is unclear how the settlement and drainage systems in the new proposal will cope. 
It is also unknown if the additional wastewater is proposed to be managed with a “majority recirculation system”. Further information about the recirculation 
system and treatment wetland is required to assess the proposal. 
 PO9 - The application refers to disease management contingency plans, however these are not provided. These documents are required to assess the 
application against PO9. 
 PO13 - Insufficient detail has been provided on how screening of pipe work is to occur and the sizes of mesh to be used. 
Information requested 
Provide an aquaculture operations management plan that includes: 
a. details of the proposed aquaculture operating procedures including; 
i. production ponds; 
ii. water supply system; 
iii. water storage; 
iv. water distribution system; 
v. drainage; 
vi. water treatment; 
vii. discharge system; and 
viii. storage of feed etc. 
b. details of escape prevention practices to avoid or minimise escape of  aquaculture resources. This may include, but is not limited to: 
i. fencing of ponds (a requirement for crayfish ponds); 
ii. screening of outlet and intake pipes; 
iii. enclosed facilities; 
iv. treatment of water before discharging it; 
v. maintaining a freeboard on pond and tank walls; 
vi. predator exclusion systems; 
vii. daily monitoring of equipment; and 
viii. surface water runoff management. 
c. details of disease prevention and management practices to avoid or minimise disease impact on the aquaculture development. This should include: 
i. how you intend to monitor for disease; 
ii. what quarantine practices are proposed for new stock introduced to the farm; 
iii. veterinary monitoring of stock; and 
iv. the control measures to be implemented both on a day-to-day basis and 
in the event of a natural disaster. 

2.1.1 Waste Water and Treatment Wetland 
Information Request 
PO1 - Given that two settlement ponds and two drains will be removed and there will be an increase in waste and nutrient loads due to increased 
production, it is unclear how the settlement and drainage systems in the new proposal will cope. 
It is also unknown if the additional wastewater is proposed to be managed with a “majority recirculation system”. Further information about the recirculation 
system and treatment wetland is required to assess the proposal. 

The following summary response has been provided by Dr Trevor Anderson. Please also see Appendix 1 which 
is a revision of his nutrient modelling report.  

In reference to the request PO1 by the Department of State Development, Manufacturing, Infrastructure and 
Planning for further information regarding the application to extend the fish farm at Lot 3 Vixies Rd, I have 
amended the report detailing the design of the artificial wetland to include a section providing a discussion of 
the efficacy of designed artificial wetlands versus the processing of discharge by the current settlement pond. 

In summary, the key variant between natural and constructed FSW wetlands is that constructed FSW wetlands 
incorporate hydrological structures to manage flows to prevent “short-circuiting”, in which some portion of 
the inflow proceeds from inlet to outlet with a low retention time and limits nutrient processing. As a 
consequence, that portion of the flow that “short-circuits” the wetland is not subject to the maximum 
possible treatment. 
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Constructed wetlands can be considerably more efficient per unit area than natural wetlands as they are 
constructed in such a way as to ensure that all water passing through them is retained for the maximum 
possible time. 

The settlement pond/wetland currently present at Daintree Saltwater Barramundi clearly shows evidence of 
“short-circuited” flows. A number of drainage channels are currently evident in Settlement Pond 3 which 
enable relatively rapid flow of water through the current settlement pond, short-circuit processing and 
shorten retention time in the settlement pond. It is further evident that a large portion of Settlement Pond 3 is 
actually dry and not functioning as a wetland at all. 

As a consequence of the construction of an artificial wetland, retention time can be enhanced and processing 
of discharge water increased, thereby allowing a significantly greater amount of discharge water to be 
effectively processed compared with that able to be processed by the current settlement pond, which even-so 
provides sufficient processing for the current farming activities. 

Based on the modelling, as a consequence of the incorporation of the artificial wetland into the farm design, 
recirculated water management regimes which focus on in-farm salinity management for best fish health, 
growth and product quality and off-farm maintenance of water quality and sufficient flows in the receiving 
waters, can be utilized in the operation of the farm, rather than management having to be concerned with 
limiting recirculation to deal with reintroduction of excessive nutrients into the farming ponds and with 
excessive nutrient loads into the receiving waters. 

Most important is the specific conclusion of the modelling of the treatment wetland, Dr Andersons 
conclusions are: 

The results of the modelling undertaken indicate that the wetland as proposed by Daintree Saltwater 
Barramundi as part of their expanded farming activity will satisfactorily achieve the level of processing 
required to maintain discharge nutrient levels not different to those of the receiving waters. Further, 
the wetland will allow Daintree Saltwater Barramundi to meet such conditions with discharge volumes 
up to 1.93X the volume proposed under good industry practice and with nutrient loads up to 2.78X 
reasonable concentrations in pond discharge. 

The system proposed will be a majority recirculation system. It is expected that the water quality from the 
treatment wetland will be similar to intake waters and thus there will be no impediment to majority 
recirculation rather than new intake. This will obviously be subject to seasonal factors, including rainfall and 
the need for intake from the creek to maintain salinity levels, that said the plan is for "majority recirculation". 

2.1.2 Disease Management Contingency Plan 
Information Request 
PO9 - The application refers to disease management contingency plans, however these are not provided. These documents are required to assess the 
application against PO9. 

Please see the Disease Management Plan set out as Appendix 1 to the Standard Operating Procedures Manual 
(see Appendix 2). 

2.1.3 Screening 
Information Request 
PO13 - Insufficient detail has been provided on how screening of pipe work is to occur and the sizes of mesh to be used. 

Intake pumps will have grate/mesh screens. Outlets will have a monk outlet which will have a "10mm stainless 
steel oyster mesh" screen. Given the smallest stock put into ponds are at 100gm, they cannot pass through 
the 10mm oyster mesh. 
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2.1.4 Aquaculture Operations 
Information Request 
Provide an aquaculture operations management plan that includes: 
a. details of the proposed aquaculture operating procedures including; 

The Farms current Standard Operating Procedures are included at Attachment 2, the MCU Application sets out 
design and operation of the proposed development.  

2.1.5 Production Ponds 
a. details of the proposed aquaculture operating procedures including; 
i. production ponds; 

The Farms current Standard Operating Procedures (see Attachment 2, section 13.1) and sections 4.2, 4.3 and 
4.4 of the MCU Application sets out the proposed operation of the production ponds. 

Please note that the Farm has currently and will extend to all ponds a back to base telemetry system 
monitoring the status of aerators in each pond. In the event of a power loss or any paddlewheel sheds load 
(trips circuit breaker etc.) an alarm rings on a security system with a rotating call process to farm manager key 
staff and electrical contractor etc. 
ii. water supply system; 

The Farms current Standard Operating Procedures (see Attachment 2, sections 13.1 and 17) sets out the 
approach to pond water management and Section 4.2 and 4.4 of the MCU Application sets out the water 
supply system, including recirculation and the hydraulic approach.  
iii. water storage; 

The Farms current Standard Operating Procedures (see Attachment 2, sections 13.1 and 17) sets out the 
approach to pond water management and Section 4.2 and 4.4 of the MCU Application sets out the water 
storage system, including recirculation balancing storage.  
iv. water distribution system; 

Section 4.2 and 4.4 of the MCU Application sets out the water distribution system, including the recirculation 
of water after treatment in the wetland. 
v. drainage; 

Section 4.0 of the MCU Application sets out the drainage system and hydraulic approach. Appendix 3 includes 
a recent flood study which deals with stormwater drainage off, through and around the site. 
vi. water treatment; 

The Farms current Standard Operating Procedures (see Appendix 2, section 17) sets out the approach to pond 
water quality. 

Section 4.0 of the MCU Application sets out the overall design and the operation of the treatment wetland. 
Appendix 1 sets out recent report on modelling of the effectiveness of the treatment wetland, see also 
comments in this report above. 
vii. discharge system; and 

The Farms current Standard Operating Procedures (see Appendix 2, section 17) sets out the approach to pond 
water quality and the use of discharge. 

Section 4.0 of the MCU Application sets out the overall design and the operation of the treatment wetland 
including the hydraulic approach and hence discharge..  

Appendix 1 sets out recent report on modelling of the effectiveness of the treatment wetland, this provides 
comments on the overall treatment effectiveness and the latent capacity of treatment to ensure low reliance 
on discharge to maintain water quality. 
viii. storage of feed etc. 
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The Farms current Standard Operating Procedures (see Attachment 2, section 16.2) sets out the approach to 
feed storage. 

2.1.6 Escape Prevention 
b. details of escape prevention practices to avoid or minimise escape of  aquaculture resources. This may include, but is not limited to: 
The overall approach is to have high pond banks to ensure no flood escape. To use good screens on pond outlets and on the main discharge point (10mm 
stainless steel "oyster mesh"). 
i. fencing of ponds (a requirement for crayfish ponds); 

A perimeter of the production ponds will be fenced for crocodile exclusion. 
ii. screening of outlet and intake pipes; 

See section 2.1.3 above. 
iii. enclosed facilities; 

See section 14 of the Standard Operating Procedures (Appendix 2). 
iv. treatment of water before discharging it; 

The treatment wetland will reduce nutrients, screens on the final discharge point will ensure no escape. 
v. maintaining a freeboard on pond and tank walls; 

The main ponds will maintain a minimum 500mm freeboard. 
vi. predator exclusion systems; 

Fingerlings are initially kept in floating cages for initial growout. 
vii. daily monitoring of equipment; and 

See the Standard Operating Procedures (Appendix 2, sections 11.3, 11.5, 14.3 and relevant Work Instruction 
Sheets at Appendix 2). 
viii. surface water runoff management. 

Section 4.0 of the MCU Application sets out the overall design and the operation of the surface water runoff. 
Appendix 2 discusses the flood study and drainage around the site. Any rainfall/stormwater needing to be 
released from the ponds will be released via screened discharge points. The final discharge point will also be 
screened. 

2.1.7 Disease Prevention and Management 
c. details of disease prevention and management practices to avoid or minimise disease impact on the aquaculture development. This should include: 

The Farms current Standard Operating Procedures (see Appendix 2, section 18 and 19) sets out the disease 
prevention and management approach. Please also see comments on specific points below. 
i. how you intend to monitor for disease; 

Fish are monitored daily in all ponds. All indictors of fish health are used to identify potential disease (e.g. 
sick or dying fish in pond, crowding of fish at paddlewheels, slow uptake of feed. Any indicator triggers an 
immediate investigation. Skin scraping and gills are sampled weekly.  
ii. what quarantine practices are proposed for new stock introduced to the farm; 

See section 14 of the Standard Operating Procedures (Appendix 2). 
iii. veterinary monitoring of stock; and 

Daintree saltwater Barramundi has ongoing close relationships with Les Rogers of Better Barra (ex. DPI), 
Future fisheries veterinary services (Matt Landos and James Fenshem) and the veterinarian Andrew eastern 
(Kuranda). In the event of disease samples are sent to the Biosecurity Lab in Brisbane. DSWB has established 
relationship with Ian Anderson and Roger Chong 
iv. the control measures to be implemented both on a day-to-day basis and 

See the Standard Operating Procedures (Appendix 2) 
in the event of a natural disaster. 

See the Standard Operating Procedures (Attachment 2) 
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2.2 Item 2 - Marine Plants 
Information Request 
The development application has not provided sufficient information to finalise an assessment against State code 11: Removal, destruction or damage of 
marine plants. 
Marine plants include: 
 any plant (a tidal plant (including marine algae) that usually grows on or adjacent to tidal lands whether it is living, dead, standing or fallen; or 
 any plant material on tidal land (up to the level of Highest Astronomical Tide (HAT)). 
Plants such as mangroves, mangrove fern, saltcouch or samphire species are considered marine plants regardless of whether or not they are above or 
below the level of HAT. 
Marine plants do not include: 
 a plant that is prohibited matter or restricted matter under the Biosecurity Act 2014; or 
 a plant that is controlled biosecurity matter or regulated biosecurity matter under the Biosecurity Act 2014. 
Mangrove Fern (Acrostichum speciosum) has been identified in settlement pond 2 but has not been recognised as a marine plant when referring to 
necessary marine plant disturbance in the development application. 
Information requested 
Provide a plan showing: 
 the total amount and type of marine plants that will be disturbed, identifying portion of 
permanent and/or temporary disturbance (in square meters or hectares), and 
 the location of the marine plants to be disturbed in relation to the development works. 

The department’s DA Forms guide: Relevant plans provides guidance to applicants when 
submitting relevant plans with a development application. 

2.2.1 Updated Marine Plant Survey of Settlement Pond 2 
Please see Apppendix 4, a revised assessment of the Marine Plants in Settlement Pond 2. Existing settlement 
pond 2 is where the production ponds will be developed. The recent survey has shown a change in the salinity 
regime has, over recent years caused recruitment of saline tolerant species, i.e. marine plants. 

Based on the revised survey, the response to State Code 11 has been amended and is found at Appendix 5. 

Surveys by FRC Environmental in 2006, and Environment Pacific in March 2017 identified significant areas of 
freshwater associated plant species characterising the vegetation of settlement pond 2. These included 
Melaleuca regrowth associations, bulkuru sedge lands and similar freshwater reliant sedge and rush species. 
The character of the vegetation in November 2018 was identified as significantly different to that as 
established in earlier surveys. Notably all freshwater sedges, rushes and other similar indicator species of low 
salinity levels were dead. The majority of the Melaleuca individuals are all dead and/or dying, and there is an 
extremely high recruitment of salt tolerant species, notably the mangrove fern Acrostichum aureum and 
milkymangrove, Excoecaria agallocha.  

It is well documented in scientific literature (e.g. James et al 2008 http://www.publish.csiro.au/mf/mf08099) 
that intermittent wetlands are particularly at risk from secondary salination owing to the concentrating of 
salts during drawdown of wetlands. The water levels in settlement pond 2 significantly vary, as part of the 
operational requirements for the existing aquaculture facility. While no formal salinity/water quality 
assessments were taken for survey, the ‘taste test’ identified very salty water and it has been concluded that 
fluctuating water levels in settlement pond 2 and a subsequent increased salinity regime is favouring the 
recruitment and expansion of salt tolerant plants in this pond. 

The disturbance area of marine plants for the project is divided into two main areas: Settlement pond 2 
(Appendix A), and the drainage works area at the eastern end of the drainage line between settlement pond 
and settlement pond 3 (Appendix B). 

All marine plants within settlement pond 2 classify as low fisheries significance plants and include 5 hectares 
of areas with mapped marine plants, ranging from very high density to low density.  
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Works are proposed for the eastern end of the main tidal drain between settlement pond 3 and settlement 
pond 4.  The internal drain and batters between settlement pond 3 and 4 are subject to maintenance and 
generally free of any mature vegetation. Seedlings of Excoecaria agallocha (tallest noted approximately 30cm 
high) have recruited into the maintained area of the internal drain within the general area of works 
(approximately 400m2). Between four to six seedlings will be affected by the works. Acrostichum aureum is 
ubiquitous across the entire development area, and small examples have become established in the 
maintained internal drain between settlement pond 3 and 4, and on the outside of the road batter within the 
tidal external drain. Between five to seven immature plants will be disturbed depending on extent of drainage 
works. This work location is directly connected to tidal lands, and the marine plants present are classed as 
high fisheries significant plants under FHMOP 001 (2007). 

All these individuals are small/juveniles, and may be easily relocated through simply digging out manually 
with a shovel and relocating immediately into the same drainage line upstream or downstream of the drainage 
works area. Relocation in this manner and location will meet all FMHOP 001 (2007) guidelines relevant to the 
relocation of marine plants (refer Appendix 2 of the FMHOP 001). 
 

2.3 Item 3 - Tidal and Fisheries Connectivity 
Information Request 
Opening an old bund to restore tidal connectivity is offered within supporting information to mitigate impacts to marine plants. No detailed information is 
provided on how the bund is to be removed and tidal fish habitats restored. If this is proposed as a mitigation strategy additional information is requested. 
Information requested 
a. Provide a response to State code 11, PO29 and PO30 and include detailed information on: 
i. How the restoration is to occur, and 
ii. What total benefits to fisheries productivity will result. 
b. Include any marine plant disturbance required to gain access to the bund in the total 
area of marine plant disturbance (refer item 3.1). 

2.3.1 Rehabilitation in Pond 4 
Settlement pond 4 occupies an area of approximately 16.5 ha, with a surveyed area of 9.38 ha being within the 

bunded section most of which  is isolated from tidal connectivity owing to an old bund. This bund runs along 
either side drain and also across the pond in a generally South-east to north-west direction.  

The proposal is to open up the bund to restore connectivity and hence fisheries habitat values. This is 
proposed to offset the marine plant disturbance in Pond 2 and the outlet works. 

It is proposed to minimise any disturbance to marine plants in the process of opening the bund by using hand 
tools to dig away the bund back to surrounding ground surface level in initially six to ten locations. Along the 
bund there are clearly lower areas with past tidal flow and these will be opened up. Any marine plant seedling 
by way of the area to be opened will be translocated. The opening may disturb roots of adjacent trees, but will 
be done to ensure that the root system of each mangrove tree remains essentially intact, without threat to the 
viability of the individual. Each opening will be about 1-2m wide with material removed placed back onto the 
adjoining bund or, if practical without causing further disturbance removed from the bund area.  
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Succession and recruitment south of the bund wall has been strongly influenced by breaches in the bund wall 
(through natural erosion via root penetration and water flow) allowing tidal water to influence the otherwise 
arrested successional state of the vegetation south of the bund wall. With increasing saline influences on the 
surrounding communities, recruitment is expected to reflect the species composition and general complexity 
of South Arm Creek immediately north of the bund wall, albeit with a higher number of mangrove species 
typically associated with upper freshwater influenced areas. and successional processes. In areas where the 
bund wall has already some breaches there are mangroves include Lumnitzera racemosa (tallest examples of 
these species in all surveyed areas) with large examples of Excoecaria agallocha. The understorey and 
subcanopy are expected to host recruiting mangrove species typically found in more tidal areas: Brugiera spp, 
Rhizophora spp, Xylocarpus spp, and Aegialitis annulata. 

With additional openings along the bund wall and increasing tidal influence it is expected that this community 
will continue to be replaced by a more complex mangrove community  (similar  to  the north  side of  the bund 
wall). 

After the initial works an assessment will be made during spring/and king tides to review the flow and 
identify any further areas which are desirable to open. It is expected that sesamid crab activity and fisheries 
productivity will be re-established within a few years in the lower lying areas and over a longer period in the 
rest of the area.  

See Appendix 6 for the 2017 Marine Plant survey which sets out in more detail the conditions within the 
previously bunded area. 
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Figure 1: Re-establishment of Fish Habitat Connectivity in Settlement Pond 4 

 
From: Small, A (2017) Marine Plant and Fisheries values Assessment Report  (see Appendix 6). 
Fisheries Productivity 

The net result of this will be a over 16.5 ha of Lot 3 which is essentially natural habitat with thriving fisheries 
values. This will contribute an additional 9 ha of fisheries habitat and productivity to the South Arm of the 
Daintree River. 
 
Disturbance 

To avoid any doubt, disturbance will be minimised by only "on-foot" access along the bund, use of hand tools 
to dig away the bund in select locations and removal of the excess material, or placement on adjoining areas 
of the bund. Any seedling by way of the areas of bund to be disturbed will be translocated, they can be placed 
on the bund wall opening channel banks as immediate revegetation. 

2.3.2 State Code 11 
Please see a revised response to State Code 11 at Attachment 5. 

 

Approximate location of 
initial openings of bund wall. 
Approximate location of 
initial openings of bund wall. 
Approximate location of 
initial openings of bund wall. 
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initial openings of bund wall. 
Approximate location of 
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Approximate location of 
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Approximate location of 
initial openings of bund wall. 
Approximate location of 
initial openings of bund wall. 
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3 Significant Residual Impacts Analysis 
3.1.1 Revised Analysis 
Please see the below as an updated and amended Analysis given the 2018 Marine Plant assessment of Pond 2. 

3.1.2 Pre-lodgement Advice 
Pre-lodgement advice was received, see Appendix 1A (SPL-1216-035627). 

5. Once avoidance and mitigation measures have been exhausted, an assessment against the DILGP 
Significant Residual Impact Guideline for each MSES will need to be undertaken to determine whether 
it is likely the activity will have a significant residual impact on any of the MSES. The following sections 
of the guideline will need to be used: 
 Section 3.1.1 – Essential Habitat (EH) and section 3.5 – Protected wildlife habitat to determine if a 
significant residual impact will be had on cassowaries or their habitat; 
 Section 3.3 – Wetlands and watercourses to determine if a significant residual impact will be had on 
the HES wetland; and 
 Section 3. 9 – Marine plants to determine if a significant residual impact will be had on marine 
plants. 

This section is based on the Significant Residual Impact Guidelines (For matters of state environmental 
significance and prescribed activities assessable under the Sustainable Planning Act 2009) established in 
accordance with  the Queensland Environmental Offsets Policy and dated December 2014. 
3.1.3 Avoidance of Disturbance 
The approach for the proposal is avoidance of disturbance to matters of state environmental significance in 
terms of the footprint of disturbance and consequential impacts.  

3.1.4 Best Practice Mitigation 
The approach is to ensure there is no disturbance or impact upon matters of state environmental significance 
by adopting best practice mitigation strategies such as erosion and sediment control and acid sulfate soils 
management. 

3.2 Regulated Vegetation 
3.2.1 Situation 
The site has regulated vegetation (see Figure 39): 

 Regulated vegetation (category B) of concern regional ecosystems 7.3.20 and 7.3.25 
 Regulated vegetation (category B) Remnant Vegetation Essential Habitat Least concern regional 

ecosystem 7.1.1 
 Regulated vegetation (category R) Reef Regrowth Watercourse Vegetation 

Please refer to sections 7 and 8 for a discussion of the consideration of impacts. 

3.2.2 Applicable Significant Residual Impact Criteria 
Queensland Environmental Offsets Policy—Draft Significant Residual Impacts Guideline section 3.11 
 ‘Endangered’ or ‘of concern’ regional ecosystem (RE)  
An action is LIKELY to have a SRI on an ‘endangered’ or ‘of concern’ RE if the action will result in:  
(a) clearing of more than 5ha of ‘endangered’ or ‘of concern’ RE vegetation;  
(b) clearing that results in an overall area (not confined to property boundaries) of ‘endangered’ or ‘of concern’ RE vegetation of less than 5ha; OR  
(c) clearing that results in the physical separation1 of ‘endangered’ and ‘of concern’ RE communities within and on adjoining sites.  

There will be no disturbance of, or clearing of, the regulated vegetation category B, regional ecosystems 
7.3.20 and 7.3.25. Therefore there is no likely significant residual impact. 
Queensland Environmental Offsets Policy—Draft Significant Residual Impacts Guideline section 3.11 
Notwithstanding the above, an action is UNLIKELY to have a SRI on an ‘endangered’ or ‘of concern’ RE if the action will result in: 
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Significant Residual Impact Guideline (for MSES and prescribed activities assessable under SPA) 10  
(a) lineal clearing (that is for a purpose under section 22A of the Vegetation Management Act 1999 (VMA)) within ‘endangered’ or ‘of concern’ REs not 
exceeding the width and area thresholds specified in Table 1, SDAP Module 82 by more than 25%; where an equivalent area which can be mapped as 
‘endangered’ or ‘of concern’ in the future is being rehabilitated on the subject site;  
(b) clearing of less than 10% of the total mapped area of ‘endangered’ or ‘of concern’ REs intersecting the property boundaries of the project, if total clearing 
is under 5ha; and where an equivalent area which can be mapped as endangered or of concern in the future, is rehabilitated through other locations on the 
subject site;  
(c) clearing of ‘endangered’ or ‘of concern’ REs not exceeding the width thresholds specified in Table 1, SDAP Module 8 by more than 100% or the area 
threshold by 50%; where rehabilitated on the subject site;  
(d) clearing of ‘endangered’ or ‘of concern’ REs within width thresholds specifies in Table 1, SDAP Module 8 and not exceeding the area threshold by more 
than 50%, to a maximum area of 5ha;  
(e) removal of up to 5% of the total mapped area of ‘endangered’ REs intersecting the property boundaries of the project, where not greater than 25m in 
width; for the purposes of removing fragments, patches, uneven edges or protruding vegetation;  
(f) removal of up to 10% of the total mapped area of ‘of concern’ RE intersecting the property boundaries of the project, where not greater than 50m in width; 
for the purposes of removing fragments, patches, uneven edges or protruding vegetation;  
(g) clearing of ‘endangered’ or ‘of concern’ vegetation that is equivalent in size/area to existing exempt clearing to be protected via the proposal (i.e. 
realignment of a boundary which results in a shorter length of exempt clearing through an existing endangered or of concern area than allowed via the 
existing boundary); OR  
(h) clearing of REs less than 1.1ha in size where surrounding land uses are zoned for urban purposes or future urban purposes under a local planning 
instrument.  

Given the proposal will not involve clearing or disturbance to any endangered of concern regional ecosystem 
it is considered that the proposed action is UNLIKELY to have a significant residual impact to any endangered 
of concern regional ecosystem. 
Essential Habitat (EH)  
An action is LIKELY to have a SRI on EH if the action will result in:  
(a) clearing of EH exceeding the thresholds specified in Table 1, SDAP Module 8, and resulting in a greater than 10% permanent reduction in the extent of 
EH mapped on site.  

There will be no disturbance of, or clearing of essential habitat, therefore there is no likely significant residual 
impact. 
Notwithstanding the above, an action is UNLIKELY to have a SRI on EH if the action will result in:  
(a) lineal clearing (that is for a purpose under section 22A of the VMA) within EH not exceeding the width and area thresholds specified in Table 1, SDAP 
Module 8 by more than 25%, and where an equivalent area which can be mapped as EH in the future is rehabilitated on the subject site;  
(b) clearing of less than 10% of the total mapped areas of EH on-site; where the remaining 90% is protected through a legally binding agreement (or similar) 
in order to maintain ecosystem function (e.g. to continue to support the species for which the EH is derived);  
(c) temporary clearing of EH vegetation not exceeding the width thresholds specified in Table 1, SDAP Module 8 by more than 100% or the area threshold 
by more than 50%; where cleared EH vegetation is rehabilitated, on the subject site;  
(d) clearing of EH vegetation complying with the width thresholds specified in Table 1, SDAP Module 8 and exceeding the area threshold by less than 50%;  
(e) removal of EH vegetation exceeding the width and area thresholds specified in Table 1, SDAP Module 8 and where through the remapping of other 
vegetation the site results in an increase in the extent of mapped EH vegetation; OR  
(f) removal of fragmented or isolated areas of EH where the equivalent area of EH can be added to a larger retained vegetated area displaying the same EH 
factors, by revegetation.  

Given the proposal will not involve clearing or disturbance to the essential habitat it is considered that the 
proposed action is UNLIKELY to have a significant residual impact to the essential habitat. 

3.3 Wetlands and Watercourses 
3.3.1 Situation 
The site has a wetland of high ecological significance (see Figures 18, 40, and 42 and Map 5). Please refer to 
section 7 and 8 for a discussion of the consideration of impacts. 

3.3.2 Applicable Significant Residual Impact Criteria 
Queensland Environmental Offsets Policy—Draft Significant Residual Impacts Guideline section 3.3.1 
An action is LIKELY to have a SRI on a wetland or watercourse if:  
(a) works are undertaken within a wetland in a WPA, a wetland of HES or the bed or banks of a HEV watercourse that will result in a permanent degradation 
of the landform, vegetation or water quality6  
(b) in an urban area, works are undertaken within 50m of a wetland in a WPA, a wetland of HES or the bed or banks of a HEV watercourse that will result in 
a permanent and significant change to surface or groundwater hydrology or water quality; OR  
(c) in a non-urban area, works are undertaken within 200m of a wetland in a WPA, a wetland of HES, or the bed or banks of a HEV watercourse that will 
result in a permanent and significant change to surface or groundwater hydrology or water quality.  
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The proposal will not involve any works undertaken within the wetland of high ecological significance, 
therefore there is no likely significant residual impact. 

Whilst works will be undertaken within 200m of the wetland of high ecological significance there will be no 
disturbance of the bed or banks of the wetland of HES, nor will there be any change to the surface or 
groundwater hydrology or water quality, therefore there is no likely significant residual impact. 
Notwithstanding the above, an action is UNLIKELY to have a SRI on a wetland or watercourse if:  
(a) the mapped wetland in a WPA, wetland of HES or a wetland or watercourse in a HEV water is determined as not having ‘high’ or ‘very high’ 
conservations values using AquaBAMM or an appropriate assessment technique agreed with the assessing department (i.e. the site should not be mapped 
as having HEVs);  
(b) no works are undertaken within 50m of a wetland in a WPA, a wetland of HES or a HEV watercourse or works undertaken within 50m of a wetland in a 
WPA or a HEV watercourse will not result in a significant change to the function of the wetland or watercourse including no significant changes to surface 
and groundwater hydrology and water quality; OR  
(c) all works undertaken within 50m of a wetland in a WPA or a HEV watercourse, rehabilitate land (including drainage and flow paths) and vegetation to 
their pre-disturbance condition within a time period or condition agreed to by the assessing department.  

Given the proposal will not involve disturbance within the bed or banks of the wetland of high ecological 
significance and the proposal will not result in a significant change to the function of the wetland or 
watercourse nor any significant changes to surface and groundwater hydrology and water quality the essential 
it is considered that the proposed action is UNLIKELY to have a significant residual impact to the wetland of 
high ecological significance. 

3.4 Marine Plants 
3.4.1 Situation 
The site has marine plants in the wetlands on its eastern and western boundary and within existing settlement 
ponds 2, 3 and 4 (see Attachments XX and XX).  

The disturbance area of marine plants for the project is divided into two main areas: Settlement pond 2, and 
the outlet/drainage works area at the eastern end of the drainage line between settlement pond 3 and 
settlement pond 4. 

All marine plants within settlement pond 2 classify as low fisheries significance plants and include 5 hectares 
of areas with mapped marine plants, ranging from very high density to low density. Please see Attachment XX, 
a revised assessment of the Marine Plants in Settlement Pond 2. Existing settlement pond 2 is where the 
production ponds will be developed. The recent survey has shown a change in the salinity regime has, over 
recent years caused recruitment of saline tolerant species, i.e. marine plants. 

Works are proposed for the eastern end of the main tidal drain between settlement pond 3 and settlement 
pond 4.  The internal drain and batters between settlement pond 3 and 4 are subject to maintenance and 
generally free of any mature vegetation. Seedlings of Excoecaria agallocha (tallest noted approximately 30cm 
high) have recruited into the maintained area of the internal drain within the general area of works 
(approximately 400m2). Between four to six seedlings will be affected by the works. This work location is 
directly connected to tidal lands, and the marine plants present are classed as high fisheries significant plants 
under FHMOP 001 (2007). All these individuals are small/juveniles, and may be easily relocated through simply 
digging out manually with a shovel and relocating immediately into the same drainage line upstream or 
downstream of the drainage works area. Relocation in this manner and location will meet all FMHOP 001 
(2007) guidelines relevant to the relocation of marine plants (refer Appendix 2 of the FMHOP 001). 

The marine plants in settlement pond 3 will not be disturbed as this area will become the treatment wetland. 
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Settlement pond 4 occupies an area of approximately 16.5 ha, with a surveyed area of 9.38 ha being within the 

bunded section most of which  is isolated from tidal connectivity owing to an old bund. This bund runs along 
either side drain and also across the pond in a generally South-east to north-west direction. The proposal is 
to open up the bund to restore connectivity and hence fisheries habitat values. This is proposed to proivide 
compensatory habitat given the marine plant disturbance in Pond 2 and the outlet works. 

In summary just over 5 ha of marine plants of low to high density and low fisheries value will be removed 
from Settlement Pond 2, with 9.38ha of Settlement Pond 4 having tidal connectivity restored and the ongoing 
recruitment of marine plants and restablishment of complex mangrove communities expected to create high 
fisheries value habitat within 5 years. 

3.4.2 Applicable Significant Residual Impact Criteria 
Queensland Environmental Offsets Policy—Draft Significant Residual Impacts Guideline section 3.9.1 
An action is LIKELY to have a SRI on marine plants if:  
(a) more than 50m2 of marine plants above tidal limits will be permanently removed as a result of the project; AND  
(b) onsite rehabilitation or restoration will not result in an equal or larger area of marine plants, providing equal or better fisheries values, within 5 years of 
clearing.  
Notwithstanding the above, an action is UNLIKELY to have a SRI on marine plants if:  
(a) the removal or destruction of marine plants is within an additional 25% of an area or linear width of clearing that would otherwise be exempt from code 
assessment;  
(b) the area impacted is expected to return to its pre disturbance condition within 5 years;  
(c) the removal of marine plants is associated with coastal protection work or other approved marine development and will disturb less than 50m2 of marine 
plants, and the marine plants being removed are above tidal limits (HAT) or bankfull width;  
(d) the removal of marine plants does not exceed 25m2; OR  
(e) onsite rehabilitation or restoration results in at least an equal area of marine plants, providing similar or better fisheries values, within 5 years of clearing.  

The action is unlikely to have a significant residual impact as on-site restoration of 9.38ha of Settlement Pond 
4 to tidal connectivity and restored high fisheries value habitat within 5 years is more than the area of just 
over 5 ha of marine plants of low to high density and low fisheries value which will be removed from 
Settlement Pond 2. There will be better fisheries value. 

3.5 Conclusion  
3.5.1 Unlikely to have a Significant Residual Impact 
It is concluded that the proposed action is UNLIKELY to have a significant residual impact as: 

 The proposal does not involve clearing or disturbance of the of concern regulated vegetation and 
essential habitat which is on site. 

 The proposal does not involve clearing or disturbance of the wetland and watercourse vegetation on 
site.  

 The action is unlikely to have a significant residual impact as on-site restoration of 9.38ha of 
Settlement Pond 4 to tidal connectivity and restored high fisheries value habitat within 5 years is more 
than the area of just over 5 ha of marine plants of low to high density and low fisheries value which 
will be removed from Settlement Pond 2. There will be better fisheries value. 

Further the proposal involves various protection and mitigation strategies to ensure there are no impacts or 
disturbance to the matters of state environmental significance conservation values during construction and 
ongoing operation. 

3.6 Offset 
3.6.1 Offset Not Required 
To avoid any doubt, as the proposal has been designed and planned to not have any disturbance of MSES and 
therefore no significant residual impact, a formal offset is not offered. 
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3.6.2 Habitat Rehabilitation 
Following discussion at the pre-lodgement meeting of leaving current settlement pond 4 without any 
disturbance and potential for this to have offset/habitat rehabilitation values, the SARA pre-lodgement advice 
(see Appendix 1A, SPL-1216-035627) stated: 

Include an option that will serve to improve the area, for example removing the wall that is currently 
obstructing tidal access within Settlement Pond 4. 

Settlement pond 4 occupies an area of approximately 16.5 ha, with a surveyed area of 9.38 ha being within the 

bunded section most of which  is isolated from tidal connectivity owing to an old bund. This bund runs along 
either side drain and also across the pond in a generally South-east to north-west direction.  

The proposal is to open up the bund to restore connectivity and hence fisheries habitat values. This is 
proposed to offset the marine plant disturbance in Pond 2 and the outlet works. 

It is proposed to minimise any disturbance to marine plants in the process of opening the bund by using hand 
tools to dig away the bund back to surrounding ground surface level in initially six to ten locations. Along the 
bund there are clearly lower areas with past tidal flow and these will be opened up. Any marine plant seedling 
by way of the area to be opened will be translocated. The opening may disturb roots of adjacent trees, but will 
be done to ensure that the root system of each mangrove tree remains essentially intact, without threat to the 
viability of the individual. Each opening will be about 1-2m wide with material removed placed back onto the 
adjoining bund or, if practical without causing further disturbance removed from the bund area.  

Succession and recruitment south of the bund wall has been strongly influenced by breaches in the bund wall 
(through natural erosion via root penetration and water flow) allowing tidal water to influence the otherwise 
arrested successional state of the vegetation south of the bund wall. With increasing saline influences on the 
surrounding communities, recruitment is expected to reflect the species composition and general complexity 
of South Arm Creek immediately north of the bund wall, albeit with a higher number of mangrove species 
typically associated with upper freshwater influenced areas. and successional processes. In areas where the 
bund wall has already some breaches there are mangroves include Lumnitzera racemosa (tallest examples of 
these species in all surveyed areas) with large examples of Excoecaria agallocha. The understorey and 
subcanopy are expected to host recruiting mangrove species typically found in more tidal areas: Brugiera spp, 
Rhizophora spp, Xylocarpus spp, and Aegialitis annulata. 

With additional openings along the bund wall and increasing tidal influence it is expected that this community 
will continue to be replaced by a more complex mangrove community  (similar  to  the north  side of  the bund 
wall). 

After the initial works an assessment will be made during spring/and king tides to review the flow and 
identify any further areas which are desirable to open. It is expected that sesamid crab activity and fisheries 
productivity will be re-established within a few years in the lower lying areas and over a longer period in the 
rest of the area.  

See Appendix 6 for the 2017 Marine Plant survey which sets out in more detail the conditions within the 
previously bunded area. 
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Qld	Government	DSDMIP	reference:	1810-7611	
Council	reference:	MCU2760/2018	
Applicant	reference:	L3	Vixes	Rd-	Fish	Farm	Expansion	

24	January,	2019	

Daintree	Saltwater	Barramundi	Fish	Farm	Pty	Ltd	
c/-EcoSustainAbility		
PO	Box	230		
Yorkeys	Knob		
QLD	4878		
gcecosustainability@gmail.com		

Attention:	Guy	Chester	

Dear	Mr	Chester	

In	reference	to	the	request	PO1	by	the	Department	of	State	Development,	Manufacturing,	
Infrastructure	and	Planning	for	further	information	regarding	the	application	to	extend	the	
fish	farm	at	Lot	3	Vixies	Rd,	I	have	amended	the	report	detailing	the	design	of	the	artificial	
wetland	to	include	a	section	providing	a	discussion	of	the	efficacy	of	designed	artificial	
wetlands	versus	the	processing	of	discharge	by	the	current	settlement	pond.	

In	summary,	the	key	variant	between	natural	and	constructed	FSW	wetlands	is	that	
constructed	FSW	wetlands	incorporate	hydrological	structures	to	manage	flows	to	prevent	
“short-circuiting”,	in	which	some	portion	of	the	inflow	proceeds	from	inlet	to	outlet	with	a	
low	retention	time	and	limits	nutrient	processing.	As	a	consequence,	that	portion	of	the	
flow	that	“short-circuits”	the	wetland	is	not	subject	to	the	maximum	possible	treatment.	
Constructed	wetlands	can	be	considerably	more	efficient	per	unit	area	than	natural	
wetlands	as	they	are	constructed	in	such	a	way	as	to	ensure	that	all	water	passing	through	
them	is	retained	for	the	maximum	possible	time.	

The	settlement	pond/wetland	currently	present	at	Daintree	Saltwater	Barramundi	clearly	
shows	evidence	of	“short-circuited”	flows.	A	number	of	drainage	channels	are	currently	
evident	in	Settlement	Pond	3	which	enable	relatively	rapid	flow	of	water	through	the	
current	settlement	pond,	short-circuit	processing	and	shorten	retention	time	in	the	
settlement	pond.	It	is	further	evident	that	a	large	portion	of	Settlement	Pond	3	is	actually	
dry	and	not	functioning	as	a	wetland	at	all.	

As	a	consequence	of	the	construction	of	an	artificial	wetland,	retention	time	can	be	
enhanced	and	processing	of	discharge	water	increased,	thereby	allowing	a	significantly	
greater	amount	of	discharge	water	to	be	effectively	processed	compared	with	that	able	to	
be	processed	by	the	current	settlement	pond,	which	even-so	provides	sufficient	processing	
for	the	current	farming	activities.	

Based	on	the	modeling,	as	a	consequence	of	the	incorporation	of	the	artificial	wetland	into	
the	farm	design,	recirculated	water	management	regimes	which	focus	on	in-farm	salinity	

PO BOX 6670, HALIFAX ST, ADELAIDE, SA, 5000, AUSTRALIA 
PHONE  (+61) 0417 604 214 
EMAIL: ENQUIRIES@MERMIDON.COM 

GGGRRROOOFFFIIISSSHHH 
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        ABN 69 097 631 822 



management	for	best	fish	health,	growth	and	product	quality	and	off-farm	maintenance	of	
water	quality	and	sufficient	flows	in	the	receiving	waters,	can	be	utilized	in	the	operation	of	
the	farm,	rather	than	management	having	to	be	concerned	with	limiting	recirculation	to	
deal	with	reintroduction	of	excessive	nutrients	into	the	farming	ponds	and	with	excessive	
nutrient	loads	into	the	receiving	waters.	

I	trust	that	this	information	is	sufficient	to	remove	any	concerns	that	the	Department	may	
have	regarding	the	ability	of	the	redesigned	system	to	cope	with	water	treatment.	

	

Yours	sincerely	

	
Dr	Trevor	A	Anderson	

Director	
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Executive	Summary	
Scope	

Daintree	Saltwater	Barramundi	currently	operate	a	barramundi	farming	enterprise	at	
Vixies	Road,	Wonga	and	are	intending	to	apply	for	an	Environmental	Authority,	
which	permits	discharge	from	the	farm	to	allow	expansion	of	the	farm.	

The	lead	consultant	Ecosustainability	has	sought	advice	regarding	the	design	and	
effectiveness	of	a	wetland	to	treat	the	pond	discharge	in	order	to	return	the	water	
to	the	environment	with	acceptable	environmental	impacts.	

This	report	addresses	that	request.	

Key	findings	

The	results	of	the	modeling	undertaken	indicate	that:	

• The	area	of	the	proposed	wetland	is	much	greater	than	those	generally	used	
for	treating	low	nutrient	level	aquaculture	discharge	waters.	On	the	basis	of	
dividing	the	total	area	of	wetland	into	10	sequential	smaller	areas	to	bring	
Hydraulic	Loading	Rate	into	the	range	covered	by	published	studies,	

• Utilising	pond	discharge	water	quality	parameters	based	on	industry	standard	
good	practice,	namely	Total	Kjeldahl	Nitrogen	of	2.3	mg.L-1,	Total	Kjeldahl	
Phosphorus	of	0.45	mg.L-1,	Total	Suspended	Solids	of	20	mg.L-1	and	exchange	
rates	of	3%.day-1,	

• The	wetland	as	proposed	by	Daintree	Saltwater	Barramundi	as	part	of	their	
expanded	farming	activity	will	satisfactorily	achieve	the	level	of	processing	
required	to	allow	discharge	water	quality	to	match	receiving	water	quality,	

• Noting	that	water	quality	parameters	of	the	receiving	waters	have	measurable	
values	below	the	level	of	sensitivity	of	the	analyses	for	Total	Kjeldahl	
Nitrogen	(0.05	mg.L-1),	Total	Kjeldahl	Phosphorus	(0.02	mg.L-1),	and	Total	
Suspended	Solids	(5	mg.L-1)	and	normal	exchange	rates	in	barramundi	farms	
operated	with	good	practice	are	around	3%.day-1.		

• The	proposed	wetland	is	limited	by	the	capacity	to	integrate	TP	but	will	be	able	
to	process	exchange	rates	of	up	to	5.8%.day-1	and	2.78x	the	reasonable	
concentration	of	TP	in	the	pond	discharge.	Further,	the	wetland	will	be	able	
to	process	concentrations	of	TSS	and	TN	up	to	10x	reasonable	concentration	
in	the	pond	discharge	and	discharge	rates	up	to	15%.day-1	for	TN	or	36%.day-1	
for	TSS	before	reaching	the	detectable	limits	of	the	methods	defined	by	the	
appropriate	Australian	Standards.	
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Background	
Constructed	wetlands	are	widely	used	for	water	treatment	of	municipal	waste,	
urban	rainwater	runoff,	intensive	agriculture	waste	and	aquaculture	discharge	
(Brown	et	al.,	1999;	Lin	et	al.,	2003;	Kynkaanniemi	et	al,	2013;	Liang	et	al.,	2017a,b).	

Processes	influencing	water	quality	in	wetlands	are	complex.	The	wetland’s	inputs	as	
nutrient	loads	and	hydrologic	regime	and	background	parameters	such	as	the	level	
of	organic	matter,	soil	type	and	chemistry	and	the	types	of	plants	present	affect	the	
activity	of	particular	processes	occurring	in	the	wetland	and	the	efficiency	of	a	
particular	wetland	in	achieving	specific	outcomes.	

A	joint	study	by	the	CRCs	for	Catchment	Hydrology	and	Freshwater	Ecology	(Wong	et	
al.,	1999)	identified	a	complex	array	of	processes	occurring	in	wetlands,	including:	

• biological	uptake	of	nutrients	and	metals	by	aquatic	vegetation		
• formation	of	chemical	complexes	of	nutrients	and	metals	in	the	sediments		
• coagulation	of	small	particles	
• filtration	and	surface	adhesion	of	small	particles	by	vegetation		
• enhanced	sedimentation	of	smaller	particles	in	vegetation		
• direct	sedimentation	of	larger	particles		
• decomposition	of	accumulated	organic	matter	
• gas	losses	through	chemical	and	microbial	processes	(ammonia,	nitrogen,	

methane,	hydrogen	sulphide)	
• microbial	UV	disinfection	by	exposure	to	sunlight	

Wong	et	al	(1999)	identified	three	significant	types	of	processes	as:	

• biological	and	chemical	processes	involving	soluble	materials	(e.g.	uptake	of	
nutrients	by	epiphytes,	adsorption	and	desorption	of	phosphorus	onto	and	
from	particles,	nitrification	and	denitrification)	

• coagulation	and	filtration	of	small,	colloidal	particles	(e.g.	adhesion	of	colloids	
and	particles	on	the	surface	of	aquatic	vegetation.	These	particles	are	in	a	
size-density	range	that	makes	them	too	small	to	settle	under	all	but	the	most	
quiescent	conditions.)	

• physical	sedimentation	of	particles	(e.g.	sedimentation	in	wetlands	due	to	
decreased	water	velocity.	Large	plants	(macrophytes)	such	as	reeds	and	
rushes	enhance	this	process	by	further	reducing	turbulence	and	water	
velocity.)	

Constructed	wetlands	incorporate	the	same	biological	nutrient	flows	as	normally	
occur	in	other	aquatic	or	riparian	environments.	Soluble	nutrients	are	turned	over	
through	uptake	by	phytoplankton,	which	multiplies,	senesces	and	decays.	Upon	
decay,	nutrients	contained	in	phytoplankton	are	released	back	into	the	water	
column	as	soluble	nutrients.	Much	of	the	nutrients	in	decaying	phytoplankton,	
however,	is	deposited	as	particulate	organic	matter.	Particulate	matter	remains	as	a	
deposit	and	is	incorporated	into	the	sediment	if	it	is	not	resuspended	and	carried	
through	the	wetland	by	turbulence.	In	an	effective	constructed	wetland,	
macrophytes	provide	physical	filtration	by	stems	and	roots	of	particulate	matter	in	
addition	to	simple	sedimentation	and	nutrient	absorption	by	the	sediment	such	as	
would	occur	in	a	settlement	pond.	The	macrophytes	also	absorb	nutrients	from	the	
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water	column.	The	simple	and	efficient	removal	of	nutrients	from	the	wetland	and	
hence	the	waste	stream	is	achieved	by	regularly	removing	a	portion	of	the	
macrophytes	from	the	wetland.	

Each	process	occurring	in	the	wetland	has	a	physical	rate	limitation.	The	rate	at	
which	the	process	can	proceed	is	affected	by	the	time	of	exposure	of	the	nutrients	to	
that	process,	related	to	the	flow	rate	of	the	water	through	the	wetland,	the	path	of	
that	flow	and	the	physical	characteristics	of	the	flow	path.	

Wetland	structure	
Two	types	of	constructed	wetlands	have	received	attention	from	investigators.	Sub-
surface	flow	wetlands	involve	a	porous	substrate	over-planted	with	macrophytes.	An	
important	feature	of	ensuring	the	efficiency	of	sub-surface	flow	wetlands	is	to	
ensure	that	flow	rates	are	limited	such	that	the	water	does	not	overfill	the	wetland	
and	short-circuit	across	the	top	of	the	media.	These	wetlands	incorporate	a	
significant	amount	of	physical	filtration	and	are	subject	to	clogging	in	a	similar	way	
as	a	sand-filter	or	any	other	physical	filter	is	subject	to	clogging.	Overcoming	a	
clogged	sub-surface	flow	wetland	requires	some	form	of	backwashing	leading	to	a	
filter	effluent,	which	must	be	again	treated,	or	to	physical	reconstruction.	This	is	not	
a	practical	process	for	operating	in	an	aquaculture	enterprise	of	any	size.	

The	alternative	structure	is	a	free	surface	water	wetland	(FSW).	These	wetlands	rely	
on	some	physical	settlement	and	filtration	of	particulates	by	plant	stems	and	
nutrient	absorption	by	macrophytes.	While	some	clogging	occurs	as	a	result	of	
settlement	of	organic	and	inorganic	particulate	matter,	removal	of	this	material	is	a	
relatively	simple	process	of	physical	removal	by	scraping	and	if	conducted	while	the	
wetland	has	limited	water	present,	follows	a	similar	regime	to	that	of	cleaning	a	
normal	aquaculture	pond.	A	FSW	wetland	also	incorporates	nutrient	removal	from	
the	root	zone,	achieved	by	water	exchange	through	the	soil,	but	they	do	not	rely	on	
water	flow	through	the	soil	as	a	form	of	particulate	filtration	and	consequently	
clogging	issues	are	not	a	problem.	

The	wetland	to	be	constructed	by	Daintree	Saltwater	Barramundi	is	a	FSW	wetland.	

Objective	of	the	wetland	
The	proposed	wetland	is	intended	to	reduce	the	concentration	of	suspended	solids,	
nitrogen	and	phosphorus	in	water	discharged	to	the	environment	such	that	the	
quality	of	the	water	meets	the	discharge	requirements	of	an	Environmental	
Authority.	Each	of	these	three	components	behaves	differently	in	wetlands,	
although	there	are	significant	interactions.	

Suspended	solids	are	comprised	of	organic	and	inorganic	particles,	some	of	which	
are	phytoplankton	in	various	stages	of	the	nutrient	cycle.	In	general,	removal	of	
suspended	solids	is	achieved	through	settlement	or	filtration.	

Nitrogen	is	either	bound	to	organic	particles	including	being	contained	within	
phytoplankton,	or	present	as	dissolved	inorganic	nitrogen	as	ammonia,	nitrate	or	
nitrite.	Removal	of	nitrogen	involves	both	conversion	of	inorganic	dissolved	nitrogen	
into	macrophytes	or	particulate	forms	and	settlement	and	filtration	of	particulates.	
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Phosphorus	is	present	again	as	inorganic	or	organic	particulate	or	dissolved	fractions,	
but	the	process	of	removal	differs	from	nitrogen	in	that	binding	to	soil	constitutes	an	
important	process	of	removal	from	the	effluent	stream.	

Clearly	successful	removal	of	particulates	facilitates	successful	removal	of	nitrogen	
and	phosphorus.	Increased	water	or	soil	bound	phosphorus	increases	phytoplankton	
and	macrophyte	growth	thereby	facilitating	conversion	of	soluble	nitrogen	to	plant	
bound	nitrogen.	

Delineating,	enumerating	and	modeling	each	process	is	complex.	It	is	also	
unnecessary	in	evaluating	the	likely	performance	of	a	wetland	in	removing	nutrients	
as	data	has	been	generated	that	can	be	used	to	model	the	process	as	a	whole.	

Comparison	of	Natural	and	Constructed	Wetlands	
Natural	and	constructed	FSW	wetlands	function	through	exactly	the	same	
mechanisms.	Both	result	in	physical	settlement	and	filtration	of	particulates	by	plant	
stems	and	nutrient	absorption	by	macrophytes.	The	key	variant	is	that	constructed	
FSW	wetlands	incorporate	hydrological	structures	to	manage	flows	to	prevent	
“short-circuiting”,	in	which	some	portion	of	the	inflow	proceeds	from	inlet	to	outlet	
with	a	low	retention	time	and	limits	nutrient	processing	(Dieberga	et	al,	2005).	As	a	
consequence,	that	portion	of	the	flow	that	“short-circuits”	the	wetland	is	not	subject	
to	the	maximum	possible	treatment.	Constructed	wetlands	can	be	considerably	
more	efficient	per	unit	area	than	natural	wetlands	as	they	are	constructed	in	such	a	
way	as	to	ensure	that	all	water	passing	through	them	is	retained	for	the	maximum	
possible	time.	

Why	the	Proposed	Constructed	Wetland	Can	Provide	Treatment	of	Greater	Flows	
and	Nutrient	Loads	Than	the	Current	Settlement	Pond	3.	

The	settlement	pond/wetland	currently	present	at	Daintree	Saltwater	Barramundi	
clearly	shows	evidence	of	“short-circuited”	flows.	A	number	of	drainage	channels	are	
currently	evident	in	Settlement	Pond	3.	These	drainage	channels	facilitate	flow	of	
water	through	the	natural	wetland,	limiting	retention	time	and	consequently	the	
effectiveness	of	the	processes	that	result	in	nutrient	removal	by	a	wetland.	It	is	
further	evident	that	a	large	portion	of	Settlement	Pond	3	is	actually	dry	and	not	
functioning	as	a	wetland	at	all	except	in	extreme	flood	situations.	

The	proposed	constructed	wetland	avoids	this	outcome	and	will	therefore	provide	
satisfactory	treatment	of	the	increased	nutrient	load	by	two	mechanisms.	These	
mechanisms	are:	

1. The	water	entering	the	wetland	will	do	so	over	the	whole	length	of	the	inlet	
bund	and	will	exit	the	wetland	over	the	whole	length	of	the	drainage	bund,	
thus	providing	a	mechanism	to	optimize	plug	flow	and	prevent	“short-circuits”	
of	flow	through	the	wetland.	

2. 	Water	will	be	retained	in	the	wetland	by	constructing	the	overflow	bund	at	a	
height	between	0.3M	and	0.5M	above	the	wetland	floor,	thereby	preventing	
the	occurrence	of	dry	and	in-active	areas	of	the	wetland,	as	is	currently	the	
case	and	utilizing	the	whole	of	the	wetland	for	treatment.	
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Choice	of	model	
Nutrient	removal	in	constructed	wetlands	can	be	estimated	using	a	first-order	plug	
flow	model	(Turcios	et	al.,	2014;	Lin	et	al.,	2004;	Lin	et	al.,	2005).	

This	model	is	given	as:	
	

𝐶 !
𝐶!   
= exp(−

𝑘𝜀ℎ!
𝐻𝐿𝑅 )	

(Equation	1)	
	
Where:	Ce	=	effluent	nutrient	concentration	(mg.L-1),	Ci	=	influent	nutrient	
concentration	(mg.L-1),	k	=	first	order	removal	rate	constant	(day-1),	ε	=	porosity	of	
wetland,	hw	=	water	depth	of	the	wetland	(m)	and	HLR	=	hydraulic	loading	rate	
(m.day-1).	

Hydraulic	loading	rate	is	defined	as:	
	

𝐻𝐿𝑅 =  
𝑄
𝐴!

	

(Equation	2)	
	
Where	Q	=	Flow	rate	through	the	wetland	(m3.day)	and	Aw	=	Area	of	the	wetland.	

The	model	can	be	re-written	to	allow	estimation	of	the	effluent	discharge	
concentration	as:	
	

𝐶 ! = 𝐶! exp(−
𝑘𝜀ℎ!
𝐻𝐿𝑅 )	

(Equation	3)	
	

Values	for	Ci,	hw,	ε	and	HLR	are	determined	by	the	design	or	operation	of	the	farming	
system	and	wetland.	

To	satisfactorily	determine	predicted	Ce,	it	is	necessary	to	obtain	meaningful	
estimates	of	k.	from	the	literature.	

Selection	of	available	data	on	which	to	base	models	
The	complexity	of	the	processes	occurring	in	wetlands	and	the	interactions	that	
occur	mean	that	any	prediction	of	performance	requires	the	use	of	models	derived	
from	relevant	environments.	Many	processes	are	temperature	dependent	or	are	
affected	by	salinity.	Much	of	the	work	undertaken	to	understand	wetland	efficiency	
has	been	performed	in	fresh	water	systems	or	in	cold	or	temperate	environments	
and	there	is	limited	data	upon	which	to	base	modeling	of	tropical	saltwater	systems.	

The	processes	involving	nutrient	accretion	in	wetlands	are	also	concentration	
dependent.	Many	studies	investigate	the	efficacy	of	wetlands	for	processing	
municipal	waste	or	urban	run-off	streams,	which	have	nutrient	and	sediment	loads	
far	in	excess	(10-100	fold)	of	aquaculture	effluent.	Data	obtained	from	wetlands	
processing	these	waste	streams	derive	models	for	which	nutrient	loads	from	



Modeling	nutrient	discharge	from	a	proposed	Free	Surface	Water	Wetland,		
Daintree	Saltwater	Barramundi,	7	December,	2017 

9 

aquaculture	occur	at	the	lower	periphery	and	hence	the	highest	levels	of	uncertainty	
making	such	models	unreliable	for	predictions.	

The	problem	of	scale	
When	using	models	to	predict	the	outcome	of	complex	processes,	it	is	advisable	to	
remain	within	the	boundaries	of	the	parameters	used	to	derive	the	models.	To	not	
do	so	is	to	invite	unknown	influences	to	confound	the	models	and	lead	to	erroneous	
conclusions.	In	the	present	study,	the	size	of	the	proposed	wetland	is	such	that	the	
hydraulic	loading	rate	is	very	low	and	outside	of	any	previously	published	system.	
The	proposed	wetland	is	in	the	order	of	116%	of	the	production	area,	approximately	
4	to	5	times	the	area	usually	applied	to	processing	pond	discharge	in	farms	engaging	
in	world’s	best	practice.	

The	very	low	hydraulic	loading	rate	(HLR)	of	the	total	wetland	has	created	a	problem	
in	using	models	based	on	currently	available	HLR	ranges	to	predict	the	outcome	of	
the	processes	occurring	in	the	wetland.	To	allow	a	supportable	conclusion,	the	
system	has	been	modeled	treating	it	as	10	separate	and	sequential	wetlands,	with	
the	discharge	of	one	leading	directly	into	the	intake	of	the	next.	This	can	be	achieved	
in	practice	by	dividing	the	wetland	into	10	separate	areas	with	bunds,	or	barriers	
such	as	fences	of	plastic	sheeting	which	would	result	in	less	impact	on	existing	plants,	
to	separate	the	sequential	water	bodies.	The	consequent	higher	HLR	of	each	wetland	
area	allows	the	use	of	currently	available	published	data	to	derive	the	parameters	
required	for	the	models,	notably	the	value	of	k.	

Literature	estimates	of	k	
A	literature	search	was	undertaken	to	identify	studies	that	were	conducted:	

• Utilising	FSW	wetlands,	and	where	possible,	the	component	of	FSW	wetland	
was	isolated	from	the	total	study.	

• In	a	tropical	saline	environment.	
• Using	aquaculture	effluent.	

Values	of	k	determined	for	each	of	total	suspended	solids,	nitrogen	and	phosphorus	
are	shown	in	Table	1.	Efficiency	of	removal	of	nitrogen	and	phosphorus	has	been	
shown	to	be	significantly	affected	by	HLR	(Lin	et	al.,	2002).	Consequently,	to	account	
for	variations	in	flow	rate	of	wetlands	in	literature	studies,	relationships	were	
derived	between	measured	k	and	HLR.	These	relationships	are	significant	for	
nitrogen	(r2	=	0.983)	and	phosphorus	(r2	=	0.676)	and	were	applied	to	develop	the	
values	of	k	used	in	the	modeling	of	wetland	efficiency	shown	in	Table	3	and	Table	4.	
No	meaningful	relationship	could	be	derived	between	k	and	HLR	for	TSS	and	so	an	
average	value	was	applied	in	the	model	producing	the	data	shown	in	Table	3	and	
Table	4.	

	



Modeling	nutrient	discharge	from	a	proposed	Free	Surface	Water	Wetland,		
Daintree	Saltwater	Barramundi,	7	December,	2017 

10 

Table	1.	k	values	calculated	from	performance	of	Free	Surface	Water	Wetlands	
processing	aquaculture	effluent	in	tropical,	saline	environments.	
Nutrient	 HLR	(m/day)	 k	(d-1)	 Source	
TN	 0.036	 -0.025	 Lin	et	al,	2002	

	
0.046	 0.124	 Lin	et	al,	2002	

	
0.068	 0.197	 Lin	et	al,	2002	

	
0.136	 0.462	 Lin	et	al,	2002	

	
0.270	 0.620	 Lin	et	al,	2002	

Derived	relationship	 k	=	0.3142ln(HLR)+1.0547	r2=0.983	

	 	 	 	TP	 0.177	 0.038	 Tilley	et	al,	2002	

	
1.182	 0.613	 Tilley	et	al,	2002	

	
0.300	 0.479	 Lin	et	al,	2003	

	
0.036	 -0.013	 Lin	et	al,	2002	

	
0.046	 0.018	 Lin	et	al,	2002	

	
0.068	 0.014	 Lin	et	al,	2002	

	
0.136	 0.038	 Lin	et	al,	2002	

	
0.270	 0.051	 Lin	et	al,	2002	

Derived	relationship	 k	=	0.1758ln(HLR)+0.4881	r2=0.676	

	 	 	 	TSS	 3.558	 1.065	 Lin	et	al,	2005	

	
4.492	 1.024	 Lin	et	al,	2005	

	
0.177	 0.126	 Tilley	et	al,	2002	

	
1.182	 1.059	 Tilley	et	al,	2002	

	
0.300	 1.685	 Lin	et	al,	2003	

No	meaningful	derived	relationship	 Average	k	value	=	0.992	
TN	=	Total	Nitrogen,	TP	=	Total	Phosphorus,	TSS	=	Total	Suspended	solids,	HLR	=	
Hydraulic	Loading	Rate	and	k	=	first	order	removal	constant.	
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Table	2.	Source	of	data	used	for	base	parameters	applied	to	the	Equation	3	to	
determine	the	efficiency	of	the	Free	Surface	Water	wetland	proposed	by	Daintree	
Saltwater	Barramundi	and	the	nature	of	sensitivities	tested.	
Parameter	 Source	of	Baseline	Parameters	 Sensitivity	tested	

Ci	

Reasonable	industry	standard	data	
derived	from	author’s	industry	sources	

Maximum	value	
supported	by	the	model	to	
provide	acceptable	level	in	
discharge	to	the	
environment	

k	 Derived	from	relationships	described	in	
Table	1	

	

ε	

Value	taken	from	Lin	et	al,	2005,	for	FSW	
wetlands	

Extended	to	a	value	of	1.0	
implying	no	sub-surface	
water	flow	to	lowest	
reasonable	value	implying	
very	low	surface	flow	

h	
Assumed	value	of	the	depth	of	the	
wetland	as	proposed	to	be	constructed	
and	managed	

	

HLR	

Reasonable	industry	standard	data	
derived	from	author’s	industry	sources	

Modeled	up	to	2x	
proposed	discharge	
volume	(6%	exchange)	and	
maximum	volume	to	
remain	within	current	
discharge	limits	

Results	of	Modeling	
Proposed	average	discharge	conditions	

The	concentration	of	Ce	under	various	flow	rates	determined	by	the	model	in	
Equation	3	using	the	baseline	parameters	listed	in	Table	2	is	shown	in	Table	3.	The	
wetland	area	proposed	by	Daintree	Saltwater	Barramundi	and	treating	the	water	
being	discharged	from	the	barramundi	ponds	at	an	exchange	rate	of	3%	will	have	a	
concentration	of	Total	Suspended	Solids	(TSS)	below	the	detectable	limit	of	the	
methods	defined	by	Australian	Standards,	a	concentration	of	Total	Nitrogen	(TN)	
below	the	detectable	limit	of	the	methods	defined	by	Australian	Standards	and	a	
concentration	of	Total	Phosphorus	(TP)	below	the	detectable	limit	of	the	methods	
defined	by	Australian	Standards.		

Under	the	same	conditions,	the	amount	of	nutrient	being	discharged	per	day	will	be	
0	kg	of	TSS,	0	kg	of	TN	and	0	kg	of	TP	(Table	4).	

Sensitivity	to	increased	flow	

To	assess	the	sensitivity	of	the	model	outcomes	to	alternative	scenarios,	k,	
concentrations	of	the	nutrients	in	the	wetland	effluent,	and	total	amounts	of	
nutrients	discharged	were	calculated	under	increased	flow	rates	(Table	3).	The	flow	
rates	used	were	i)	an	increase	of	100%	in	discharge	rate	or	twice	the	proposed	rate	
of	discharge	and	ii)	the	maximum	discharge	that	would	result	in	the	nutrient	levels	in	
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the	discharge	water	matching	the	nutrient	levels	in	the	receiving	waters.	For	TSS	and	
TN,	discharging	twice	the	proposed	volume	of	aquaculture	effluent	through	the	
wetland	will	produce	wetland	discharge	effluent	below	the	detectable	limits	of	the	
methods	defined	by	Australian	Standards.	For	TP,	a	discharge	volume	93%	greater	
than	proposed	discharge	volumes	would	just	reach	the	detectable	limits	of	the	
analytical	method.	

The	maximum	discharge	able	to	be	processed	by	the	proposed	wetland	is	predicted	
to	be	12X	the	proposed	discharge	for	TSS	and	5X	the	proposed	discharge	for	TN	
(Table	3).	

Sensitivity	to	increased	nutrient	

In	order	to	test	the	sensitivity	of	the	wetland	discharge	water	quality	to	higher	than	
average	nutrient	levels,	a	very	high	value	for	each	nutrient	was	input	to	the	model.	
These	values	were	10X	reasonable	concentrations	for	TSS	and	TN	and	2.78X	average	
concentration	of	TP	(Table	3).	Again,	even	with	aquaculture	discharge	nutrient	
concentrations	at	this	level,	the	wetland	effluent	discharge	would	have	
concentrations	of	nutrients	at	or	below	the	detectable	limit	of	the	methods	defined	
by	Australian	Standards	(Table	3).	

Sensitivity	to	wetland	porosity	

Free	surface	water	wetland	porosity	is	affected	by	the	amount	of	water	passing	over	
the	surface	in	comparison	to	the	wetted	soil	volume	and	the	porosity	of	the	wetted	
soil	or	sub-surface	wetland.	This	is	easily	calculated	in	a	newly	constructed	wetland	
and	depends	on	the	particle	size	of	the	soil	and	hence	the	spaces	between	the	
particles.	In	a	newly	constructed	wetland,	soil	of	known	particle	size	can	be	
incorporated	into	the	construction	and	the	porosity	defined.	However,	after	even	a	
short	period	of	operation,	pores	are	filled	with	organic	matter	and	over	longer	
periods,	particles	are	broken	down	and	settling	occurs	thus	decreasing	the	porosity.	
With	decreased	porosity,	channeling	occurs,	with	further	impacts	on	porosity.	

An	initial	porosity	of	0.85	was	assumed	for	the	baseline	model	after	Lin	et	al	(2005)	
and	the	impact	on	the	nutrient	retention	by	the	wetland	was	tested.	The	data	is	
shown	in	Table	5.		

The	sensitivity	of	the	efficiency	of	the	wetland	was	tested	with	a	porosity	of	1.0,	
which	is	effectively	completely	surface	water	flow,	and	the	minimum	porosity	that	
would	result	in	total	nutrient	load	matching	the	current	discharge.	Minimum	
porosity	values	of	0.07	and	0.31	for	TSS	and	TN	were	found	to	be	required	to	match	
the	current	rate	of	discharge.	A	porosity	value	of	0.63,	was	the	lowest	that	could	be	
sensibly	applied	for	calculation	of	TP	removal	and	at	that	level,	TP	discharged	from	
the	wetland	is	still	predicted	to	be	lower	than	current	levels	of	discharge.	The	values	
imply	that	the	subsurface	portion	of	the	wetland	can	be	effectively	removed	for	
processing	nutrients	and	the	wetlands	will	still	function	in	such	a	way	as	to	
satisfactorily	meet	the	original	objectives	of	the	wetland.	
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Table	3.	The	concentration	of	nutrients	in	the	wetland	discharge	effluent	calculated	using	Equation	3	and	data	obtained	as	described	in	Table	2	
at	different	flow	rates	and	average	and	maximum	nutrient	concentrations	in	the	aquaculture	discharge	effluent.	

Nutrient	
Ce	

(mg/L)	

Ci	
(mg/L

)	 k	 Q	(m3/d)	 HLR	(m/d)	 t	(d)	 Comment	
TSS	 BDL	 20	 0.992	 3000	 0.259	 16.42	 Planned	discharge	volume	(PDV)	

	
BDL	 20	 0.992	 6000	 0.518	 8.21	 PDV	x	2	

	
5.1	 20	 0.992	 36000	 3.106	 1.37	 PDV	x	12	

	 	 	 	 	 	 	 	
	 BDL	 200	 0.992	 3000	 0.259	 16.42	 PDV	+	10x	base	concentration	of	TSS	

	 	 	 	 	 	 	 	TN	 BDL	 2.3	 0.630	 3000	 0.259	 16.42	 Planned	discharge	volume	(PDV)	

	
BDL	 2.3	 0.848	 6000	 0.518	 8.21	 PDV	x	2	

	
0.055	 2.3	 1.136	 15000	 1.294	 3.28	 PDV	x	5	

	 	 	 	 	 	 	 	
	 BDL	 23	 0.630	 3000	 0.259	 16.42	 PDV	+	10x	concentration	of	N	

	 	 	 	 	 	 	 	TP	 BDL	 0.45	 0.251	 3000	 0.259	 16.42	 Planned	discharge	volume	(PDV)	

	
0.020	 0.45	 0.366	 5800	 0.500	 8.49	 PDV	x	1.93	

	
0.021	 0.45	 0.372	 6000	 0.518	 8.21	 PDV	x	2	

	 	 	 	 	 	 	 	
	 0.020	 1.25	 0.251	 3000	 0.259	 16.42	 PDV	+	2.78x	base	concentration	of	TP	

	 	 	 	 	 	 	 	TN	=	Total	Kjeldahl	Nitrogen,	TP	=	Total	Kjeldahl	Phosphorus,	TSS	=	Total	Suspended	solids,	Ce	=	effluent	nutrient	concentration,	Ci	=	influent	
nutrient	concentration,	k	=	first	order	removal	constant,	Q	=	Flow	rate	of	discharge	through	the	wetland,	HLR	=	hydraulic	loading	rate,	t	=	
retention	time	in	the	wetland,	BDL	=	Below	Detectable	Limit	as	determined	by	SGS	Method	AN114	(TSS)	AN281	(TN)	AN279/AN293	(TP).	
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Table	4.	The	total	amount	of	nutrients	discharged	from	the	wetlands	under	the	various	conditions	modeled	in	Table	3.	
Nutrient	 Ce	(mg/L)	 Q	(m3/day)	 Discharge	(kg)	 Discharge	(kg/Ha/d)	
TSS	 BDL	 3000	 0.0	 0.00	

	
BDL	 6000	 0.0	 0.00	

	
5.1	 36000	 185.3	 18.60	

	 	 	 	 	TN	 BDL	 3000	 0.00	 0.00	

	
BDL	 6000	 0.01	 0.00	

	
0.055	 15000	 0.83	 0.08	

	 	 	 	 	TP	 BDL	 3000	 0.02	 0.00	

	
0.020	 5800	 0.12	 0.01	

	
0.021	 6000	 0.13	 0.01	

	 	 	 	 	TN	=	Total	Kjeldahl	Nitrogen,	TP	=	Total	Kjeldahl	Phosphorus,	TSS	=	Total	Suspended	solids,	Ce	=	effluent	nutrient	concentration	Q	=	Flow	rate	
of	discharge	through	the	wetland,	BDL	=	Below	Detectable	Limit	as	determined	by	SGS	Method	AN114	(TSS)	AN281	(TN)	AN279/AN293	(TP).		
	
	 	



Modeling	nutrient	discharge	from	a	proposed	Free	Surface	Water	Wetland,		
Daintree	Saltwater	Barramundi,	7	December,	2017 

15 

Table	5.	The	concentration	of	nutrients	in	the	wetland	discharge	effluent	calculated	using	Equation	3	and	data	obtained	as	described	in	Table	2	
at	different	porosity	values	for	the	Free	Surface	Water	Wetland.	

Nutrient	
Ce	

(mg/L)	

Ci	
(mg/L

)	 k	 Q	(m3/d)	 HLR	(m/d)	 t	(d)	 ε	
TSS	 BDL	 20	 0.992	 3000	 0.026	 16.42	 0.85	

	
BDL	 20	 0.992	 3000	 0.026	 19.32	 1	

	
5.2	 20	 0.992	 3000	 0.026	 1.35	 0.07	

	 	 	 	 	 	 	
	

TN	 BDL	 2.3	 0.630	 3000	 0.026	 16.42	 0.85	

	
BDL	 2.3	 0.630	 3000	 0.026	 19.32	 1	

	
0.053	 2.3	 0.630	 3000	 0.026	 5.99	 0.31	

	 	 	 	 	 	 	
	

TP	 BDL	 0.45	 0.251	 3000	 0.026	 16.42	 0.85	

	
BDL	 0.45	 0.251	 3000	 0.026	 19.32	 1	

	
0.021	 0.45	 0.251	 3000	 0.026	 12.17	 0.63	

	 	 	 	 	 	 	
	

TN	=	Total	Kjeldahl	Nitrogen,	TP	=	Total	Kjeldahl	Phosphorus,	TSS	=	Total	Suspended	solids,	Ce	=	effluent	nutrient	concentration,	Ci	=	influent	
nutrient	concentration,	k	=	first	order	removal	constant,	Q	=	Flow	rate	of	discharge	through	the	wetland,	HLR	=	hydraulic	loading	rate,	t	=	
retention	time	in	the	wetland,	ε	=	porosity	of	the	wetland,	BDL	=	Below	Detectable	Limit	as	determined	by	SGS	Method	AN114	(TSS)	AN281	
(TN)	AN279/AN293	(TP).	
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Table	6.	The	total	amount	of	nutrients	discharged	from	the	wetlands	under	the	various	conditions	modeled	in	Table	5.	
Nutrient	 Ce	(mg/L)	 Q	(m3/day)	 Discharge	(kg)	 Discharge	(kg/Ha/d)	
TSS	 BDL	 3000	 0.0	 0.00	

	
BDL	 3000	 0.0	 0.00	

	
5.2	 3000	 15.7	 1.58	

	 	 	 	 	TN	 BDL	 3000	 0.00	 0.00	

	
BDL	 3000	 0.00	 0.00	

	
0.053	 3000	 0.16	 0.02	

	 	 	 	 	TP	 BDL	 3000	 0.02	 0.00	

	
BDL	 3000	 0.01	 0.00	

	
0.021	 3000	 0.06	 0.01	

	 	 	 	 	TN	=	Total	Kjeldahl	Nitrogen,	TP	=	Total	Kjeldahl	Phosphorus,	TSS	=	Total	Suspended	solids,	Ce	=	effluent	nutrient	concentration	Q	=	Flow	rate	
of	discharge	through	the	wetland,	BDL	=	Below	Detectable	Limit	as	determined	by	SGS	Method	AN114	(TSS)	AN281	(TN)	AN279/AN293	(TP).	
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Conclusion	
The	results	of	the	modeling	undertaken	indicate	that	the	wetland	as	proposed	by	
Daintree	Saltwater	Barramundi	as	part	of	their	expanded	farming	activity	will	
satisfactorily	achieve	the	level	of	processing	required	to	maintain	discharge	nutrient	
levels	not	different	to	those	of	the	receiving	waters.	Further,	the	wetland	will	allow	
Daintree	Saltwater	Barramundi	to	meet	such	conditions	with	discharge	volumes	up	
to	1.93X	the	volume	proposed	under	good	industry	practice	and	with	nutrient	loads	
up	to	2.78X	reasonable	concentrations	in	pond	discharge.	
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1. Executive Summary

RECS Consulting Engineers and Building Design (RECS Pty Ltd) was engaged by the

Daintree Saltwater Barramundi Fish Farms Pty Ltd to undertake a flood study of Lot 3 Vixies

Road Wonga Beach.

The study area includes a number of catchments providing runoff to the waterway

abutting Lot 3 Vixies Road (see Figure 1 below).

The assessment is in response to Douglas Shires Information request for Lot 3 on SP292103.

Impacts of the development have been assessed for 1% AEP/ 100 year ARI flood events

on the abutting waterways or drainage paths. The study confirms the proposed

earthwork levels for bunds surrounding the ponds constructed on the development.

Figure 1: Catchment Area of the contributing Waterways

1.1. Summary of Study Outcomes:

The modelling of the existing waterway or drainage system (shown in Figure 2 below) the

1% AEP/ARI 100 flood level with a storm surge level of RL 2.8 is RL 2.84m AHD. Bund

earthworks level is to be constructed to RL 3.9m AHD.
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Figure 2: 1% AEP/ARI 100 Flood Level Lot 3 Vixies Road



Road Daintree Saltwater Barramundi Drainage Study

© RECS Consulting Engineers Page 5 Flood Study

Daintree Saltwater Barramundi 62-2018] January 2019

Figure 3: Proposed Development of Lot 3 Vixies Road

The modelled flood level of RL 3.0m flood level is 0.4m below the pond water level RL 3.4m.

There is minimal backwater effects of 100mm in the 1%AEP/ARI Q100 event.

Table 1: Flood with Storm Surge Catchment 4

Cross

Section

Flood Level Bund Level Difference above

Storm Surge

Location

Equal

Area

TMR

0 2.8 2.8 3.9 0 0

50 2.82 2.8 3.9 20 0

100 2.82 2.8 3.9 20 0 End of New Ponds

150 2.83 2.81 3.9 30 10

200 2.83 2.81 3.9 30 10

250 2.83 2.81 3.9 30 10

300 2.94 2.87 3.9 140 70 Start of New Ponds

350 3.05 2.93 3.9 205 130

400 3.15 3 3.9 215 200

450 3.24 3.07 3.9 440 270

500 3.33 3.14 3.9 530 340 Vixies Rd
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A sensitivity analysis of the hydrology and cross sections of the drains was undertaken

with lower and upper limits. The flood levels near Vixies Road are at upper limit and

unlikely to occur. The levels are controlled by the culverts under Vixies Road. Lower levels

on the outside of the drains bonding the property reduce backwater effects and assist in

lowering the flood levels in the drains. The drain level on the eastern side has been

modelled at RL 0m as indicated in the typical cross section. The surrounding surface levels

outside the development have use the rough levels provided in the LiDAR capture 2010.

The proposed internal drainage paths exceed any of the calculated storm events from

ARI 1 to ARI 100. The drainage path on the western side of the property was modelled

and found to cater with the1% AEP/ 100 ARI events. The drain sizes are similar to the

eastern side.

2. Study Objectives

The study objectives are to:

 Define the catchments in relation to the waterways influencing Lot 3 Vixies Road;

 Undertake hydrological calculations for the 1% AEP/100-year ARI flood event in

relation to the site both pre and post development;

 Determine primary and secondary flow paths the ARI 5, 20, 50 and 100 flood levels;

 Location of proposed drainage crossings of the flow paths for pedestrian and

vehicle movements within the site and the hydraulic implications of these flood

modelling;

 Identify any requirement for drainage easements to lawful points of discharge.

 Long term stability of the common batters of the drain and ponds;

 Lawful point of discharge;

3. Analysis Methodology

3.1. General

The stormwater analysis has been carried out using the following:

 Rational Method, in accordance with Australian Rainfall and Runoff (ARR)

and Main Roads – Queensland, Roads Drainage Design Manual 2002;

 FNQROC Development Manual;

 HECRAS Version 5.0.5

 IFD Chart 18 – Port Douglas, Mossman from Regional Development Manual

Design Guidelines D4 – Stormwater Drainage

 IFD Calculation from Bureau of Meteorology web site

 Regional Flood Frequency Estimation Model
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3.2. Modelling

The model is a combination of the survey data of the site 2016 Gary Pozzi. The LiDAR

capture from 2010 as used for areas external to the site. Cross sections generally 50m

were used in modelling the flows within the waterways. Cross section at Lot 3 and

downstream was extended passed the surveyed boundaries. The cross sections

chosen were in the flood plain area. This reduced the number of cross section that

had the edges extended vertically as the water surface level was not contained

within the cross section.

This data was inputted into HEC-RAS Version 5.0.5 to determine water surface levels.

The recurrence interval event modelled to determine any impact on the proposed

bund earthworks level is 1%AEP/ ARI 100 as per development conditions. The

backwater affects were modelled for effects for 1%AEP/ 100-year ARI flood levels.

A sensitivity analysis on the hydrology of the catchments was undertaken to

determine the peak flow and highest flood level at Lot 3 Vixies Road.

4. Topography and Catchments

The catchment for Lot 3 Vixies Road is located in Wonga Beach and east of Mossman

Daintree Road. The catchments 1,2, 3 and 4 of 1.12km2, 0.22km2, 0.46km2 an 1.56km2

respectively are shown in Figure 1 above and Appendix B Catchment Area. The

waterways outlet into a tributary of the Daintree River which subsequently outlets into

Daintree River. Catchments 1 and 4 cross both Mossman Daintree Road and Vixies Road

and Catchments 2 and 3 crosses only the Mossman Daintree Road.

The head of Catchment Numbers 1 and 4 commences on the ridge line of the hill to the

west of the northern section of Wonga Beach. The secondary waterway, Catchments

Numbers 2 and 3 is directly west of the barramundi farm. It is approximately 200m north

of Lot 3 Vixies Road on the same ridge line as Catchment Numbers 1 and 4.

Internal catchments are minimal and the pumping of water between ponds and into the

drainage paths is far greater than internal stormwater events.
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Figure 3: Aerial Photograph of Lot 3 Vixies Road Location

The area is characterised with agricultural in the lower reaches with the farm located in

mangrove swamp and densely vegetated in the upper catchments as shown in Figures

3 above and 4 below. The upper section of the catchments is very steep (30% to 50%);

the lower med section is sloped at 5% to 10% and the lower section is graded at less than

1% to 4%.
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Figure 4: Aerial Photograph of the Catchments

A check on the influence of the Daintree River as also modelled. The catchment is large

at 866km2 and 123km long. It falls 1300m from the top of the catchment to the mouth of

the river.

The catchment geology is Hodgkinson Formation, micaceous greywacke siltstone slate,

chert basic volcanics in the upper reaches leading to alluvium, soil in the lower coastal

areas.

5. Hydrology

The hydrology with reference to FNQROC and the Queensland Urban Drainage Manual

using the Rational Method to calculate the flows. Australian Rainfall Runoff 2016 was also

consulted in calculating the hydrology for the catchments. These were used to calculate

peak flows in the water way based on Queensland Main Roads and Drainage Manual

2015, Chapter 5 and in particular rural catchments. These reference Austroads Guide to

Road Design and sections on calculating hydrology. Flood routing was not undertaken

however, sensitivity analysis was undertaken to determine how much influence the storm

surge flood level impacted on the flood levels.

In calculating the larger catchment of the Daintree River upper and lower limits were

checked against the Regional Flood Frequency Estimation Model.
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The Time of Concentration (i.e. tc) for Catchment 1 and 4 was calculated at 104 mins

using the method in Road and Drainage Manual (TMR) and 68 mins using the equal area

method. Both tc were modelled, the flow data from tc of 104mins was found to reflect

anecdotal evidence previous events. The 1996 event of 606mm in 4 hours did not result

in overtopping of Vixies Road. The flow length of 1.9km. The overall fall of the catchment

is 160m.

The calculations are shown in Table 1 in Appendix D. The 1%AEP/ARI 100 year flow for

Catchment 1 and 4 influencing Lot 3 Vixies Road is:

o ARI 100 34.0 m3/s (TMR)

o ARI 100 44.9 m3/s (Equal Area)

Hydrology of internal catchments was not modelled as storm events and runoff as into

the ponds or drainage paths. Pumping of water between ponds or into the drainage

paths is greater than these events.

6. Hydraulics

6.1. General

The Mannings’ coefficients used for the channel bed 0.035 and 0.45 for the banks and

external areas to the main channel as shown in Figure 5 Plot of the Existing Cross at

Vixies Road with Manning’s (See Queensland Main Roads, Road Design Drainage

Manual, Chapter 4, Table 4.5).

Figure 5: Plot of Cross Section 300 (TMR) at Lot 3 Vixies Road with Manning’s

(NB: EG = Energy Gradient; WS = Water Surface)
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Figure 6: Plot of Cross Section 300 (EA) at Lot 3 Vixies Road with Manning’s

(NB: EG = Energy Gradient; WS = Water Surface)

Summary of Flows of the waterways modelled.

Catchment Q1 Q2 Q5 Q10 Q20 Q50 Q100

1 9.13 11.63 14.37 15.96 20.45 26.40 30.68

2 4.35 5.54 6.84 7.59 9.73 12.56 14.59

3 4.16 5.30 6.57 7.31 9.38 12.13 14.11

4 9.70 12.41 15.54 17.38 22.41 29.12 33.99

4 (EA) 13.24 16.88 20.92 23.27 29.87 38.62 44.92

A summary of flow data for all ARI events is attached in Appendix E HECRAS

Version 5.0.5 Output Data Flow Data.

The velocities in the waterway channels vary between 0.4m/s and 1.68m/s.

The modelled drainage cross sections contain the calculated flow for an ARI 100

event with the surveyed banks of the waterways abutting Lot 3 Vixies Road.

However, once the eastern bank level is below RL 2.8m the flood spreads out of

the open channel.

Sizing of drainage structures for vehicle and pedestrian paths should not restrict

the two major paths on the eastern and western sides of the farm. Internal

accesses should again not restrict flow paths across major drainage areas.

Although most of these areas are contained and water is pumped instead of via

gravity.
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6.2. Scour Protection

The average velocities with in the waterways abutting Lot 3 Vixies Road are greater

than 1m/s in sections. Scour protection via rock banks sixed for less than 2m/s will

provide suitable protection from scour. Sharp changes in direction (i.e. 90-degree

angles should have more robust protection as scour can occur. The type and extent

of any protection required should be investigated in the detailed design.

7. Discussion

The modelling of the waterways included analysis of the interaction flood events with HAT

and storm surge. Flooding of the Daintree River was modelled to determine if there were

any major impacts to the drainage system at the farm. Sensitivity analysis of the hydrology

was undertaken which did impact on the backwater effects from the storm surge.

The Daintree River flood events including storm surge does not impact the flood levels at

the farm. While increasing the flows as demonstrated using the equal area method

impacts on the flood levels combined with the storm surge it is mostly closer to Vixies

Road. However, the restriction of the culverts under the road control the outflow. It is

highly unlikely with the culverts controlling the flow volume that there would be any

greater flow that modelled using a Tc of 104 mins.

There is no impact in the stormwater flows pre and post development. The additional

ponds contain the flow just as the current larger pond does. The flows on top of the bunds

flow in to the ponds.

The proposed development meets the study objectives by:

 Defining the catchments in relation to the waterways influencing Lot 3 Vixies Road;

 Undertake hydrological calculations for the 1% AEP/100-year ARI flood event in

relation to the site both pre and post development;

 Determine primary and secondary flow paths the ARI 5, 20, 50 and 100 flood levels;

 Location of proposed drainage crossings of the flow paths for pedestrian and

vehicle movements within the site and the hydraulic implications of these flood

modelling;

 Identify any requirement for drainage easements to lawful points of discharge.

 Long term stability of the common batters of the drain and ponds;

 Lawful point of discharge;

8. Recommendations

The items are recommended actions:

 Construct levee levels above the modelled ARI 100 event level as nominated.

 Take backwater effects on subsurface drainage systems

 Provide scour protection to the earthen embankments on the northern and

western boundaries of the proposed development.
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APPENDIX A - LOCALITY PLAN

Wonga

Beach

Cairns
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APPENDIX B - CATCHMENT AREA
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APPENDIX C - IFD TABLES AND GRAPHS



1 3.9103055 -5.2304757E-1 -4.4969872E-2 8.3196107E-3 1.5079632E-3 -4.6715915E-4 1.9840250E-6
2 4.1520500183 -5.1818138E-1 -3.9853357E-2 8.8548260E-3 9.1169520E-4 -5.3551048E-4 2.8561684E-5
5 4.3648090363 -5.0407684E-1 -2.6246719E-2 9.2636151E-3 -5.8825840E-4 -5.9780013E-4 7.8921228E-5
10 4.4702730179 -4.9609521E-1 -1.8468602E-2 9.3318792E-3 -1.4547952E-3 -6.1635586E-4 1.0653957E-4
20 4.6013379097 -4.8989549E-1 -1.2406224E-2 9.7163711E-3 -2.1437516E-3 -6.7044835E-4 1.3369817E-4
50 4.7517428398 -4.8269120E-1 -5.1744948E-3 9.9810865E-3 -2.9536863E-3 -7.0567959E-4 1.6126093E-4
100 4.8534965515 -4.7748175E-1 -1.7443870E-4 1.0087525E-2 -3.5052339E-3 -7.2776026E-4 1.8006844E-4
        

YEARS A B C D E F G

Polynomial Coefficients Table Polynomial Coefficients Table 

T = Time in hours   and   I = Intensity in millimetres per hour

List of coefficients to equations of the form

(Raw data: 64.83, 15.82, 5.08, 112.35, 33.32, 10.22, skew=0.17, F2=3.86, F50=17.11)

Location: 16.325S  145.400E  NEAR..  lot 3 vixies road wonga beach  Issued: 13/1/2019

© Australian Government, Bureau of Meteorology



IFD Chart 8 - Daintree
Duration (mins) 1 Year 2 Year 5 Year 10 Year 20 Year 50 Year 100 Year

5 133.36 170.33 212.24 237.02 271.13 316.48 351.55
6 126.20 161.19 200.85 224.30 256.58 299.49 332.67
7 120.23 153.54 191.27 213.56 244.26 285.07 316.62
8 115.10 146.97 183.02 204.31 233.64 272.62 302.76
9 110.62 141.23 175.80 196.21 224.34 261.72 290.62

10 106.64 136.13 169.40 189.03 216.10 252.06 279.86
11 103.07 131.56 163.66 182.60 208.72 243.42 270.23
12 99.85 127.43 158.48 176.79 202.06 235.61 261.54
13 96.91 123.67 153.77 171.51 196.00 228.51 253.64
14 94.22 120.22 149.45 166.67 190.45 222.02 246.41
15 91.74 117.05 145.47 162.22 185.35 216.04 239.76
16 89.45 114.12 141.79 158.10 180.63 210.52 233.61
17 87.32 111.39 138.38 154.28 176.24 205.39 227.91
18 85.33 108.84 135.20 150.72 172.16 200.61 222.59
19 83.47 106.47 132.22 147.38 168.34 196.15 217.62
20 81.72 104.23 129.43 144.26 164.76 191.96 212.96
25 74.37 94.83 117.66 131.09 149.67 174.31 193.33
30 68.67 87.54 108.54 120.89 137.98 160.64 178.13
35 64.08 81.67 101.21 112.68 128.58 149.64 165.90
40 60.29 76.81 95.14 105.89 120.80 140.56 155.79
45 57.07 72.71 90.01 100.16 114.24 132.88 147.27
50 54.31 69.18 85.60 95.24 108.60 126.30 139.95
55 51.90 66.10 81.76 90.95 103.69 120.57 133.59
60 49.77 63.38 78.38 87.17 99.38 115.54 128.00
65 47.87 60.95 75.37 83.81 95.54 111.07 123.03
70 46.16 58.78 72.67 80.80 92.10 107.06 118.59
75 44.62 56.81 70.23 78.09 89.00 103.46 114.59
80 43.21 55.01 68.01 75.62 86.19 100.18 110.97
85 41.92 53.37 65.98 73.37 83.62 97.20 107.67
90 40.73 51.86 64.12 71.30 81.27 94.47 104.64

Duration (hrs) 1 Year 2 Year 5 Year 10 Year 20 Year 50 Year 100 Year

2h 35.14 44.77 55.43 61.68 70.36 81.84 90.71
3h 28.31 36.14 45.02 50.26 57.49 67.08 74.51
4h 24.12 30.89 38.79 43.50 49.94 58.52 65.19
5h 21.21 27.26 34.54 38.92 44.87 52.83 59.04
6h 19.03 24.55 31.40 35.56 41.17 48.72 54.62
7h 17.33 22.44 28.96 32.97 38.32 45.57 51.26
8h 15.96 20.73 27.00 30.88 36.04 43.06 48.59
9h 14.82 19.32 25.37 29.15 34.16 41.00 46.40
10h 13.86 18.12 23.99 27.69 32.57 39.25 44.56
12h 12.31 16.19 21.76 25.32 29.99 36.43 41.58
14h 11.12 14.71 20.03 23.47 27.96 34.21 39.23
16h 10.18 13.52 18.62 21.96 26.30 32.37 37.27
18h 9.41 12.54 17.45 20.69 24.89 30.80 35.59
20h 8.77 11.73 16.45 19.60 23.67 29.42 34.10
22h 8.23 11.03 15.59 18.65 22.60 28.19 32.75
24h 7.76 10.44 14.84 17.80 21.63 27.06 31.51
26h 7.37 9.92 14.17 17.04 20.75 26.03 30.36
28h 7.02 9.46 13.57 16.35 19.95 25.07 29.28
30h 6.71 9.06 13.03 15.72 19.20 24.17 28.26
32h 6.44 8.70 12.53 15.14 18.51 23.32 27.29
34h 6.20 8.38 12.08 14.61 17.86 22.52 26.36
36h 5.98 8.09 11.67 14.11 17.26 21.76 25.47
38h 5.79 7.83 11.29 13.64 16.68 21.03 24.61
40h 5.62 7.59 10.93 13.20 16.14 20.33 23.79
42h 5.46 7.37 10.60 12.79 15.62 19.67 22.99
44h 5.32 7.17 10.29 12.40 15.13 19.02 22.22
46h 5.19 6.99 10.00 12.03 14.66 18.41 21.48
48h 5.07 6.82 9.72 11.68 14.21 17.81 20.76
50h 4.96 6.67 9.47 11.35 13.78 17.24 20.07
52h 4.86 6.52 9.22 11.03 13.37 16.69 19.39
54h 4.77 6.39 8.99 10.73 12.98 16.15 18.74
56h 4.69 6.27 8.77 10.44 12.59 15.63 18.11
58h 4.61 6.15 8.56 10.16 12.23 15.14 17.50
60h 4.54 6.04 8.37 9.89 11.88 14.65 16.90
62h 4.48 5.94 8.18 9.64 11.54 14.19 16.33
64h 4.42 5.85 8.00 9.39 11.21 13.74 15.77
66h 4.36 5.76 7.82 9.16 10.89 13.30 15.23
68h 4.31 5.68 7.66 8.93 10.58 12.88 14.71
70h 4.27 5.61 7.50 8.71 10.29 12.47 14.21
72h 4.23 5.54 7.35 8.50 10.00 12.07 13.72



Return Period A B C D E F G
1 3.910306 -5.23E-01 -4.50E-02 8.32E-03 1.51E-03 -4.67E-04 1.98E-06
2 4.15205 -5.18E-01 -3.99E-02 8.85E-03 9.12E-04 -5.36E-04 2.86E-05
5 4.364809 -5.04E-01 -2.62E-02 9.26E-03 -5.88E-04 -5.98E-04 7.89E-05

10 4.470273 -4.96E-01 -1.85E-02 9.33E-03 -1.45E-03 -6.16E-04 1.07E-04
20 4.601338 -4.90E-01 -1.24E-02 9.72E-03 -2.14E-03 -6.70E-04 1.34E-04
50 4.751743 -4.83E-01 -5.17E-03 9.98E-03 -2.95E-03 -7.06E-04 1.61E-04

100 4.853497 -4.77E-01 -1.74E-04 1.01E-02 -3.51E-03 -7.28E-04 1.80E-04

3 4 5 6 7 8 9
INTENSITY

mins hrs 1 2 5 10 20 50 100
1 0.016667 298.1 405.3 516.5 574.6 686.1 810.6 910.3
2 0.033333 192.3 248.4 307.0 339.5 390.3 453.3 502.5
3 0.05 161.7 206.8 255.7 283.8 324.4 376.9 417.6
4 0.066667 145.7 186.0 230.4 256.3 292.7 340.4 377.4
5 0.083333 135.2 172.4 214.0 238.4 272.1 316.8 351.4
6 0.1 127.4 162.45 201.78 224.89 256.73 299.04 331.71
7 0.116667 121.2 154.52 191.97 214.01 244.30 284.62 315.71
8 0.133333 116.1 147.91 183.75 204.83 233.80 272.38 302.11
9 0.15 111.6 142.24 176.64 196.86 224.68 261.72 290.24

10 0.166667 107.7 137.26 170.38 189.82 216.61 252.27 279.70
11 0.183333 104.2 132.81 164.78 183.52 209.38 243.78 270.22
12 0.2 101.1 128.80 159.71 177.81 202.82 236.09 261.63
13 0.216667 98.2 125.15 155.09 172.60 196.84 229.06 253.78
14 0.233333 95.6 121.79 150.85 167.82 191.35 222.60 246.57
15 0.25 93.2 118.69 146.93 163.40 186.27 216.63 239.91
16 0.266667 91.0 115.81 143.29 159.30 181.57 211.10 233.74
17 0.283333 88.9 113.13 139.90 155.48 177.18 205.96 228.00
18 0.3 86.9 110.62 136.73 151.92 173.09 201.15 222.64
19 0.316667 85.0 108.25 133.76 148.57 169.25 196.65 217.62
20 0.333333 83.3 106.03 130.96 145.43 165.65 192.42 212.91
21 0.35 81.7 103.93 128.32 142.46 162.25 188.44 208.47
22 0.366667 80.1 101.94 125.82 139.67 159.05 184.68 204.29
23 0.383333 78.6 100.05 123.46 137.02 156.01 181.13 200.35
24 0.4 77.2 98.26 121.21 134.50 153.14 177.77 196.61
25 0.416667 75.9 96.55 119.08 132.12 150.41 174.58 193.06
26 0.433333 74.6 94.92 117.04 129.84 147.81 171.54 189.69
27 0.45 73.4 93.36 115.10 127.68 145.34 168.66 186.49
28 0.466667 72.2 91.87 113.25 125.61 142.98 165.90 183.44
29 0.483333 71.1 90.44 111.48 123.64 140.72 163.28 180.53
30 0.5 70.0 89.07 109.78 121.75 138.56 160.77 177.74
31 0.516667 69.0 87.76 108.15 119.93 136.50 158.36 175.08
32 0.533333 68.0 86.49 106.59 118.20 134.52 156.06 172.54
33 0.55 67.0 85.27 105.09 116.53 132.62 153.86 170.09
34 0.566667 66.1 84.10 103.64 114.92 130.79 151.74 167.75
35 0.583333 65.2 82.97 102.25 113.38 129.04 149.70 165.50
36 0.6 64.4 81.88 100.91 111.89 127.35 147.74 163.34
37 0.616667 63.5 80.83 99.61 110.46 125.72 145.85 161.25
38 0.633333 62.7 79.81 98.36 109.08 124.15 144.04 159.25
39 0.65 62.0 78.82 97.16 107.75 122.64 142.28 157.31
40 0.666667 61.2 77.87 95.99 106.46 121.18 140.59 155.45
41 0.683333 60.5 76.95 94.86 105.21 119.76 138.96 153.65
42 0.7 59.8 76.05 93.77 104.00 118.39 137.38 151.91
43 0.716667 59.1 75.18 92.71 102.84 117.07 135.85 150.23
44 0.733333 58.4 74.34 91.68 101.70 115.79 134.37 148.60
45 0.75 57.8 73.52 90.69 100.61 114.55 132.94 147.02
46 0.766667 57.2 72.73 89.72 99.54 113.35 131.56 145.50
47 0.783333 56.6 71.96 88.78 98.51 112.18 130.21 144.02
48 0.8 56.0 71.21 87.87 97.51 111.04 128.91 142.58
49 0.816667 55.4 70.48 86.99 96.54 109.94 127.64 141.19
50 0.833333 54.8 69.77 86.12 95.59 108.87 126.41 139.84
51 0.85 54.3 69.07 85.28 94.67 107.83 125.21 138.52
52 0.866667 53.7 68.40 84.47 93.77 106.82 124.05 137.25
53 0.883333 53.2 67.74 83.67 92.90 105.84 122.92 136.01
54 0.9 52.7 67.10 82.90 92.05 104.88 121.82 134.80
55 0.916667 52.2 66.48 82.14 91.22 103.95 120.75 133.62
56 0.933333 51.7 65.87 81.41 90.41 103.04 119.70 132.48
57 0.95 51.3 65.27 80.69 89.63 102.15 118.69 131.37
58 0.966667 50.8 64.69 79.99 88.86 101.28 117.70 130.28
59 0.983333 50.4 64.12 79.30 88.11 100.44 116.73 129.22
60 1 49.9 63.56 78.63 87.38 99.62 115.79 128.19
61 1.016667 49.5 63.02 77.98 86.67 98.81 114.87 127.18
62 1.033333 49.1 62.49 77.34 85.97 98.03 113.97 126.20
63 1.05 48.7 61.97 76.72 85.29 97.26 113.09 125.24
64 1.066667 48.2 61.46 76.11 84.62 96.51 112.23 124.30
65 1.083333 47.9 60.97 75.51 83.97 95.78 111.39 123.38
66 1.1 47.5 60.48 74.93 83.33 95.06 110.58 122.49
67 1.116667 47.1 60.00 74.36 82.71 94.36 109.77 121.61
68 1.133333 46.7 59.54 73.80 82.10 93.68 108.99 120.75
69 1.15 46.4 59.08 73.25 81.50 93.00 108.22 119.92
70 1.166667 46.0 58.63 72.71 80.91 92.35 107.47 119.10
71 1.183333 45.7 58.19 72.19 80.34 91.70 106.74 118.29
72 1.2 45.3 57.76 71.67 79.78 91.07 106.02 117.51
73 1.216667 45.0 57.34 71.17 79.23 90.46 105.31 116.74
74 1.233333 44.6 56.92 70.67 78.69 89.85 104.62 115.98
75 1.25 44.3 56.52 70.18 78.16 89.26 103.95 115.24
76 1.266667 44.0 56.12 69.71 77.64 88.67 103.28 114.52
77 1.283333 43.7 55.73 69.24 77.13 88.10 102.63 113.81
78 1.3 43.4 55.34 68.78 76.63 87.54 101.99 113.11
79 1.316667 43.1 54.96 68.33 76.14 86.99 101.37 112.43
80 1.333333 42.8 54.59 67.89 75.66 86.45 100.75 111.76
81 1.35 42.5 54.23 67.45 75.19 85.92 100.15 111.10
82 1.366667 42.2 53.87 67.02 74.72 85.40 99.56 110.45
83 1.383333 41.9 53.52 66.61 74.27 84.89 98.98 109.82
84 1.4 41.7 53.17 66.19 73.82 84.39 98.40 109.20
85 1.416667 41.4 52.83 65.79 73.38 83.90 97.84 108.59
86 1.433333 41.1 52.50 65.39 72.94 83.41 97.29 107.98
87 1.45 40.9 52.17 65.00 72.52 82.93 96.75 107.39
88 1.466667 40.6 51.84 64.61 72.10 82.47 96.22 106.81
89 1.483333 40.4 51.53 64.23 71.69 82.01 95.69 106.24
90 1.5 40.1 51.21 63.86 71.28 81.55 95.18 105.68
91 1.516667 39.9 50.91 63.49 70.89 81.11 94.67 105.13
92 1.533333 39.6 50.60 63.13 70.49 80.67 94.17 104.59
93 1.55 39.4 50.30 62.78 70.11 80.24 93.68 104.05
94 1.566667 39.1 50.01 62.43 69.73 79.81 93.20 103.53
95 1.583333 38.9 49.72 62.08 69.35 79.39 92.73 103.01
96 1.6 38.7 49.43 61.75 68.99 78.98 92.26 102.50
97 1.616667 38.5 49.15 61.41 68.62 78.58 91.80 102.00
98 1.633333 38.2 48.88 61.08 68.27 78.18 91.35 101.51
99 1.65 38.0 48.60 60.76 67.92 77.79 90.90 101.03

Duration



100 1.666667 37.8 48.34 60.44 67.57 77.40 90.46 100.55
101 1.683333 37.6 48.07 60.12 67.23 77.02 90.03 100.08
102 1.7 37.4 47.81 59.81 66.89 76.64 89.60 99.61
103 1.716667 37.2 47.55 59.51 66.56 76.27 89.18 99.16
104 1.733333 37.0 47.30 59.21 66.23 75.91 88.77 98.70
105 1.75 36.8 47.05 58.91 65.91 75.55 88.36 98.26
106 1.766667 36.6 46.80 58.62 65.60 75.19 87.96 97.82
107 1.783333 36.4 46.56 58.33 65.28 74.84 87.56 97.39
108 1.8 36.2 46.32 58.05 64.97 74.50 87.17 96.97
109 1.816667 36.0 46.08 57.76 64.67 74.16 86.78 96.55
110 1.833333 35.8 45.85 57.49 64.37 73.82 86.40 96.13
111 1.85 35.6 45.62 57.21 64.07 73.49 86.03 95.73
112 1.866667 35.5 45.39 56.94 63.78 73.16 85.66 95.32
113 1.883333 35.3 45.17 56.68 63.49 72.84 85.29 94.93
114 1.9 35.1 44.95 56.42 63.21 72.52 84.93 94.53
115 1.916667 34.9 44.73 56.16 62.93 72.21 84.58 94.15
116 1.933333 34.8 44.51 55.90 62.65 71.90 84.23 93.77
117 1.95 34.6 44.30 55.65 62.37 71.60 83.88 93.39
118 1.966667 34.4 44.09 55.40 62.10 71.29 83.54 93.02
119 1.983333 34.3 43.88 55.15 61.84 71.00 83.20 92.65
120 2 34.1 43.68 54.91 61.57 70.70 82.87 92.29
121 2.016667 33.9 43.47 54.67 61.31 70.41 82.54 91.93
122 2.033333 33.8 43.27 54.43 61.05 70.12 82.21 91.58
123 2.05 33.6 43.08 54.20 60.80 69.84 81.89 91.23
124 2.066667 33.5 42.88 53.96 60.55 69.56 81.57 90.88
125 2.083333 33.3 42.69 53.74 60.30 69.28 81.26 90.54
126 2.1 33.2 42.50 53.51 60.06 69.01 80.95 90.20
127 2.116667 33.0 42.31 53.29 59.81 68.74 80.64 89.87
128 2.133333 32.9 42.12 53.06 59.57 68.47 80.34 89.54
129 2.15 32.7 41.94 52.85 59.34 68.21 80.04 89.22
130 2.166667 32.6 41.76 52.63 59.10 67.95 79.75 88.89
131 2.183333 32.4 41.58 52.42 58.87 67.69 79.45 88.58
132 2.2 32.3 41.40 52.21 58.64 67.43 79.16 88.26
133 2.216667 32.1 41.22 52.00 58.42 67.18 78.88 87.95
134 2.233333 32.0 41.05 51.79 58.19 66.93 78.60 87.65
135 2.25 31.9 40.88 51.59 57.97 66.68 78.32 87.34
136 2.266667 31.7 40.71 51.39 57.76 66.44 78.04 87.04
137 2.283333 31.6 40.54 51.19 57.54 66.20 77.77 86.75
138 2.3 31.5 40.37 50.99 57.33 65.96 77.50 86.45
139 2.316667 31.3 40.21 50.79 57.11 65.72 77.23 86.16
140 2.333333 31.2 40.05 50.60 56.90 65.49 76.96 85.87
141 2.35 31.1 39.88 50.41 56.70 65.26 76.70 85.59
142 2.366667 30.9 39.73 50.22 56.49 65.03 76.44 85.31
143 2.383333 30.8 39.57 50.03 56.29 64.80 76.19 85.03
144 2.4 30.7 39.41 49.85 56.09 64.58 75.93 84.75
145 2.416667 30.6 39.26 49.67 55.89 64.36 75.68 84.48
146 2.433333 30.5 39.10 49.48 55.69 64.14 75.43 84.21
147 2.45 30.3 38.95 49.30 55.50 63.92 75.19 83.95
148 2.466667 30.2 38.80 49.13 55.31 63.71 74.95 83.68
149 2.483333 30.1 38.66 48.95 55.12 63.50 74.70 83.42
150 2.5 30.0 38.51 48.78 54.93 63.28 74.47 83.16
151 2.516667 29.9 38.36 48.60 54.74 63.08 74.23 82.90
152 2.533333 29.7 38.22 48.43 54.56 62.87 74.00 82.65
153 2.55 29.6 38.08 48.27 54.37 62.67 73.77 82.40
154 2.566667 29.5 37.94 48.10 54.19 62.46 73.54 82.15
155 2.583333 29.4 37.80 47.93 54.01 62.26 73.31 81.90
156 2.6 29.3 37.66 47.77 53.83 62.06 73.08 81.66
157 2.616667 29.2 37.52 47.61 53.66 61.87 72.86 81.42
158 2.633333 29.1 37.39 47.45 53.48 61.67 72.64 81.18
159 2.65 29.0 37.25 47.29 53.31 61.48 72.42 80.94
160 2.666667 28.9 37.12 47.13 53.14 61.29 72.21 80.70
161 2.683333 28.8 36.99 46.97 52.97 61.10 71.99 80.47
162 2.7 28.7 36.86 46.82 52.80 60.91 71.78 80.24
163 2.716667 28.6 36.73 46.66 52.64 60.73 71.57 80.01
164 2.733333 28.5 36.60 46.51 52.47 60.54 71.36 79.78
165 2.75 28.4 36.48 46.36 52.31 60.36 71.15 79.56
166 2.766667 28.3 36.35 46.21 52.14 60.18 70.95 79.34
167 2.783333 28.2 36.23 46.06 51.98 60.00 70.74 79.11
168 2.8 28.1 36.10 45.92 51.82 59.82 70.54 78.90
169 2.816667 28.0 35.98 45.77 51.67 59.65 70.34 78.68
170 2.833333 27.9 35.86 45.63 51.51 59.47 70.15 78.46
171 2.85 27.8 35.74 45.48 51.36 59.30 69.95 78.25
172 2.866667 27.7 35.62 45.34 51.20 59.13 69.75 78.04
173 2.883333 27.6 35.50 45.20 51.05 58.96 69.56 77.83
174 2.9 27.5 35.39 45.06 50.90 58.79 69.37 77.62
175 2.916667 27.4 35.27 44.93 50.75 58.62 69.18 77.42
176 2.933333 27.3 35.16 44.79 50.60 58.45 68.99 77.21
177 2.95 27.2 35.04 44.65 50.45 58.29 68.81 77.01
178 2.966667 27.1 34.93 44.52 50.31 58.13 68.62 76.81
179 2.983333 27.0 34.82 44.39 50.16 57.97 68.44 76.61
180 3 26.9 34.71 44.25 50.02 57.81 68.26 76.41
181 3.016667 26.9 34.60 44.12 49.88 57.65 68.08 76.22
182 3.033333 26.8 34.49 43.99 49.74 57.49 67.90 76.02
183 3.05 26.7 34.38 43.86 49.60 57.33 67.72 75.83
184 3.066667 26.6 34.27 43.74 49.46 57.18 67.55 75.64
185 3.083333 26.5 34.17 43.61 49.32 57.02 67.37 75.45
186 3.1 26.4 34.06 43.48 49.18 56.87 67.20 75.26
187 3.116667 26.4 33.96 43.36 49.05 56.72 67.03 75.07
188 3.133333 26.3 33.85 43.24 48.91 56.57 66.86 74.89
189 3.15 26.2 33.75 43.11 48.78 56.42 66.69 74.70
190 3.166667 26.1 33.65 42.99 48.65 56.27 66.52 74.52
191 3.183333 26.0 33.55 42.87 48.52 56.13 66.35 74.34
192 3.2 25.9 33.45 42.75 48.39 55.98 66.19 74.16
193 3.216667 25.9 33.35 42.63 48.26 55.84 66.02 73.98
194 3.233333 25.8 33.25 42.51 48.13 55.69 65.86 73.81
195 3.25 25.7 33.15 42.40 48.00 55.55 65.70 73.63
196 3.266667 25.6 33.05 42.28 47.88 55.41 65.54 73.46
197 3.283333 25.6 32.96 42.17 47.75 55.27 65.38 73.28
198 3.3 25.5 32.86 42.05 47.63 55.13 65.22 73.11
199 3.316667 25.4 32.77 41.94 47.50 54.99 65.07 72.94
200 3.333333 25.3 32.67 41.83 47.38 54.86 64.91 72.77
201 3.35 25.3 32.58 41.71 47.26 54.72 64.76 72.60
202 3.366667 25.2 32.49 41.60 47.14 54.58 64.60 72.44
203 3.383333 25.1 32.39 41.49 47.02 54.45 64.45 72.27
204 3.4 25.0 32.30 41.38 46.90 54.32 64.30 72.11
205 3.416667 25.0 32.21 41.28 46.78 54.19 64.15 71.94
206 3.433333 24.9 32.12 41.17 46.66 54.05 64.00 71.78
207 3.45 24.8 32.03 41.06 46.55 53.92 63.85 71.62
208 3.466667 24.7 31.94 40.96 46.43 53.79 63.71 71.46
209 3.483333 24.7 31.86 40.85 46.32 53.67 63.56 71.30
210 3.5 24.6 31.77 40.75 46.20 53.54 63.42 71.14



211 3.516667 24.5 31.68 40.64 46.09 53.41 63.27 70.99
212 3.533333 24.5 31.60 40.54 45.98 53.29 63.13 70.83
213 3.55 24.4 31.51 40.44 45.87 53.16 62.99 70.68
214 3.566667 24.3 31.42 40.34 45.76 53.04 62.85 70.52
215 3.583333 24.3 31.34 40.23 45.65 52.92 62.71 70.37
216 3.6 24.2 31.26 40.13 45.54 52.79 62.57 70.22
217 3.616667 24.1 31.17 40.03 45.43 52.67 62.43 70.07
218 3.633333 24.1 31.09 39.94 45.32 52.55 62.29 69.92
219 3.65 24.0 31.01 39.84 45.22 52.43 62.16 69.77
220 3.666667 23.9 30.93 39.74 45.11 52.31 62.02 69.63
221 3.683333 23.9 30.85 39.64 45.00 52.19 61.89 69.48
222 3.7 23.8 30.77 39.55 44.90 52.08 61.75 69.33
223 3.716667 23.8 30.69 39.45 44.79 51.96 61.62 69.19
224 3.733333 23.7 30.61 39.36 44.69 51.85 61.49 69.05
225 3.75 23.6 30.53 39.26 44.59 51.73 61.36 68.90
226 3.766667 23.6 30.45 39.17 44.49 51.62 61.23 68.76
227 3.783333 23.5 30.38 39.08 44.39 51.50 61.10 68.62
228 3.8 23.4 30.30 38.98 44.28 51.39 60.97 68.48
229 3.816667 23.4 30.22 38.89 44.18 51.28 60.84 68.34
230 3.833333 23.3 30.15 38.80 44.09 51.17 60.72 68.20
231 3.85 23.3 30.07 38.71 43.99 51.06 60.59 68.07
232 3.866667 23.2 30.00 38.62 43.89 50.95 60.47 67.93
233 3.883333 23.1 29.92 38.53 43.79 50.84 60.34 67.79
234 3.9 23.1 29.85 38.44 43.69 50.73 60.22 67.66
235 3.916667 23.0 29.78 38.36 43.60 50.62 60.10 67.53
236 3.933333 23.0 29.70 38.27 43.50 50.51 59.97 67.39
237 3.95 22.9 29.63 38.18 43.41 50.41 59.85 67.26
238 3.966667 22.9 29.56 38.09 43.31 50.30 59.73 67.13
239 3.983333 22.8 29.49 38.01 43.22 50.20 59.61 67.00
240 4 22.7 29.42 37.92 43.13 50.09 59.49 66.87
241 4.016667 22.7 29.35 37.84 43.03 49.99 59.37 66.74
242 4.033333 22.6 29.28 37.75 42.94 49.88 59.26 66.61
243 4.05 22.6 29.21 37.67 42.85 49.78 59.14 66.48
244 4.066667 22.5 29.14 37.59 42.76 49.68 59.02 66.36
245 4.083333 22.5 29.07 37.50 42.67 49.58 58.91 66.23
246 4.1 22.4 29.00 37.42 42.58 49.48 58.79 66.10
247 4.116667 22.4 28.93 37.34 42.49 49.38 58.68 65.98
248 4.133333 22.3 28.86 37.26 42.40 49.28 58.57 65.85
249 4.15 22.2 28.80 37.18 42.31 49.18 58.45 65.73
250 4.166667 22.2 28.73 37.10 42.23 49.08 58.34 65.61
251 4.183333 22.1 28.66 37.02 42.14 48.98 58.23 65.49
252 4.2 22.1 28.60 36.94 42.05 48.88 58.12 65.37
253 4.216667 22.0 28.53 36.86 41.97 48.79 58.01 65.25
254 4.233333 22.0 28.47 36.78 41.88 48.69 57.90 65.13
255 4.25 21.9 28.40 36.71 41.79 48.60 57.79 65.01
256 4.266667 21.9 28.34 36.63 41.71 48.50 57.68 64.89
257 4.283333 21.8 28.28 36.55 41.63 48.41 57.57 64.77
258 4.3 21.8 28.21 36.47 41.54 48.31 57.46 64.65
259 4.316667 21.7 28.15 36.40 41.46 48.22 57.36 64.54
260 4.333333 21.7 28.09 36.32 41.38 48.13 57.25 64.42
261 4.35 21.6 28.03 36.25 41.29 48.03 57.15 64.30
262 4.366667 21.6 27.96 36.17 41.21 47.94 57.04 64.19
263 4.383333 21.5 27.90 36.10 41.13 47.85 56.94 64.08
264 4.4 21.5 27.84 36.02 41.05 47.76 56.83 63.96
265 4.416667 21.4 27.78 35.95 40.97 47.67 56.73 63.85
266 4.433333 21.4 27.72 35.88 40.89 47.58 56.63 63.74
267 4.45 21.3 27.66 35.81 40.81 47.49 56.53 63.63
268 4.466667 21.3 27.60 35.73 40.73 47.40 56.42 63.51
269 4.483333 21.3 27.54 35.66 40.65 47.31 56.32 63.40
270 4.5 21.2 27.48 35.59 40.57 47.22 56.22 63.29
271 4.516667 21.2 27.42 35.52 40.50 47.14 56.12 63.19
272 4.533333 21.1 27.36 35.45 40.42 47.05 56.02 63.08
273 4.55 21.1 27.31 35.38 40.34 46.96 55.92 62.97
274 4.566667 21.0 27.25 35.31 40.27 46.88 55.83 62.86
275 4.583333 21.0 27.19 35.24 40.19 46.79 55.73 62.75
276 4.6 20.9 27.13 35.17 40.11 46.71 55.63 62.65
277 4.616667 20.9 27.08 35.10 40.04 46.62 55.53 62.54
278 4.633333 20.8 27.02 35.03 39.96 46.54 55.44 62.44
279 4.65 20.8 26.97 34.97 39.89 46.45 55.34 62.33
280 4.666667 20.8 26.91 34.90 39.81 46.37 55.25 62.23
281 4.683333 20.7 26.85 34.83 39.74 46.29 55.15 62.12
282 4.7 20.7 26.80 34.76 39.67 46.20 55.06 62.02
283 4.716667 20.6 26.74 34.70 39.59 46.12 54.96 61.92
284 4.733333 20.6 26.69 34.63 39.52 46.04 54.87 61.81
285 4.75 20.5 26.64 34.57 39.45 45.96 54.78 61.71
286 4.766667 20.5 26.58 34.50 39.38 45.88 54.68 61.61
287 4.783333 20.5 26.53 34.44 39.31 45.80 54.59 61.51
288 4.8 20.4 26.47 34.37 39.24 45.72 54.50 61.41
289 4.816667 20.4 26.42 34.31 39.17 45.64 54.41 61.31
290 4.833333 20.3 26.37 34.24 39.09 45.56 54.32 61.21
291 4.85 20.3 26.32 34.18 39.02 45.48 54.23 61.11
292 4.866667 20.2 26.26 34.12 38.96 45.40 54.14 61.01
293 4.883333 20.2 26.21 34.05 38.89 45.32 54.05 60.92
294 4.9 20.2 26.16 33.99 38.82 45.25 53.96 60.82
295 4.916667 20.1 26.11 33.93 38.75 45.17 53.87 60.72
296 4.933333 20.1 26.06 33.87 38.68 45.09 53.78 60.62
297 4.95 20.0 26.01 33.80 38.61 45.02 53.69 60.53
298 4.966667 20.0 25.96 33.74 38.54 44.94 53.61 60.43
299 4.983333 20.0 25.91 33.68 38.48 44.86 53.52 60.34
300 5 19.9 25.86 33.62 38.41 44.79 53.43 60.24
301 5.016667 19.9 25.81 33.56 38.34 44.71 53.35 60.15
302 5.033333 19.8 25.76 33.50 38.28 44.64 53.26 60.05
303 5.05 19.8 25.71 33.44 38.21 44.56 53.18 59.96
304 5.066667 19.8 25.66 33.38 38.15 44.49 53.09 59.87
305 5.083333 19.7 25.61 33.32 38.08 44.42 53.01 59.77
306 5.1 19.7 25.56 33.26 38.02 44.34 52.92 59.68
307 5.116667 19.7 25.51 33.20 37.95 44.27 52.84 59.59
308 5.133333 19.6 25.47 33.14 37.89 44.20 52.76 59.50
309 5.15 19.6 25.42 33.09 37.82 44.13 52.67 59.41
310 5.166667 19.5 25.37 33.03 37.76 44.05 52.59 59.32
311 5.183333 19.5 25.32 32.97 37.70 43.98 52.51 59.23
312 5.2 19.5 25.28 32.91 37.63 43.91 52.43 59.14
313 5.216667 19.4 25.23 32.86 37.57 43.84 52.35 59.05
314 5.233333 19.4 25.18 32.80 37.51 43.77 52.27 58.96
315 5.25 19.4 25.14 32.74 37.45 43.70 52.18 58.87
316 5.266667 19.3 25.09 32.69 37.38 43.63 52.10 58.78
317 5.283333 19.3 25.05 32.63 37.32 43.56 52.02 58.70
318 5.3 19.2 25.00 32.58 37.26 43.49 51.94 58.61
319 5.316667 19.2 24.95 32.52 37.20 43.42 51.87 58.52
320 5.333333 19.2 24.91 32.46 37.14 43.35 51.79 58.43
321 5.35 19.1 24.86 32.41 37.08 43.28 51.71 58.35



322 5.366667 19.1 24.82 32.36 37.02 43.22 51.63 58.26
323 5.383333 19.1 24.77 32.30 36.96 43.15 51.55 58.18
324 5.4 19.0 24.73 32.25 36.90 43.08 51.47 58.09
325 5.416667 19.0 24.69 32.19 36.84 43.01 51.40 58.01
326 5.433333 19.0 24.64 32.14 36.78 42.95 51.32 57.92
327 5.45 18.9 24.60 32.09 36.72 42.88 51.24 57.84
328 5.466667 18.9 24.56 32.03 36.66 42.81 51.17 57.75
329 5.483333 18.9 24.51 31.98 36.60 42.75 51.09 57.67
330 5.5 18.8 24.47 31.93 36.55 42.68 51.02 57.59
331 5.516667 18.8 24.43 31.87 36.49 42.62 50.94 57.51
332 5.533333 18.8 24.38 31.82 36.43 42.55 50.87 57.42
333 5.55 18.7 24.34 31.77 36.37 42.49 50.79 57.34
334 5.566667 18.7 24.30 31.72 36.32 42.42 50.72 57.26
335 5.583333 18.7 24.26 31.67 36.26 42.36 50.64 57.18
336 5.6 18.6 24.22 31.62 36.20 42.29 50.57 57.10
337 5.616667 18.6 24.17 31.57 36.15 42.23 50.50 57.02
338 5.633333 18.6 24.13 31.51 36.09 42.17 50.42 56.94
339 5.65 18.5 24.09 31.46 36.03 42.10 50.35 56.86
340 5.666667 18.5 24.05 31.41 35.98 42.04 50.28 56.78
341 5.683333 18.5 24.01 31.36 35.92 41.98 50.21 56.70
342 5.7 18.4 23.97 31.31 35.87 41.92 50.13 56.62
343 5.716667 18.4 23.93 31.26 35.81 41.85 50.06 56.54
344 5.733333 18.4 23.89 31.21 35.76 41.79 49.99 56.46
345 5.75 18.3 23.85 31.17 35.70 41.73 49.92 56.38
346 5.766667 18.3 23.81 31.12 35.65 41.67 49.85 56.31
347 5.783333 18.3 23.77 31.07 35.60 41.61 49.78 56.23
348 5.8 18.2 23.73 31.02 35.54 41.55 49.71 56.15
349 5.816667 18.2 23.69 30.97 35.49 41.49 49.64 56.07
350 5.833333 18.2 23.65 30.92 35.44 41.43 49.57 56.00
351 5.85 18.1 23.61 30.87 35.38 41.37 49.50 55.92
352 5.866667 18.1 23.57 30.83 35.33 41.31 49.43 55.84
353 5.883333 18.1 23.53 30.78 35.28 41.25 49.36 55.77
354 5.9 18.1 23.49 30.73 35.23 41.19 49.29 55.69
355 5.916667 18.0 23.46 30.68 35.17 41.13 49.23 55.62
356 5.933333 18.0 23.42 30.64 35.12 41.07 49.16 55.54
357 5.95 18.0 23.38 30.59 35.07 41.01 49.09 55.47
358 5.966667 17.9 23.34 30.54 35.02 40.95 49.02 55.40
359 5.983333 17.9 23.30 30.50 34.97 40.89 48.96 55.32
360 6 17.9 23.27 30.45 34.92 40.84 48.89 55.25
361 6.016667 17.8 23.23 30.41 34.86 40.78 48.82 55.17
362 6.033333 17.8 23.19 30.36 34.81 40.72 48.76 55.10
363 6.05 17.8 23.16 30.31 34.76 40.66 48.69 55.03
364 6.066667 17.8 23.12 30.27 34.71 40.61 48.62 54.96
365 6.083333 17.7 23.08 30.22 34.66 40.55 48.56 54.88
366 6.1 17.7 23.05 30.18 34.61 40.49 48.49 54.81
367 6.116667 17.7 23.01 30.13 34.56 40.44 48.43 54.74
368 6.133333 17.6 22.97 30.09 34.51 40.38 48.36 54.67
369 6.15 17.6 22.94 30.05 34.46 40.33 48.30 54.60
370 6.166667 17.6 22.90 30.00 34.42 40.27 48.23 54.53
371 6.183333 17.6 22.86 29.96 34.37 40.21 48.17 54.45
372 6.2 17.5 22.83 29.91 34.32 40.16 48.11 54.38
373 6.216667 17.5 22.79 29.87 34.27 40.10 48.04 54.31
374 6.233333 17.5 22.76 29.83 34.22 40.05 47.98 54.24
375 6.25 17.5 22.72 29.78 34.17 39.99 47.92 54.17
376 6.266667 17.4 22.69 29.74 34.13 39.94 47.85 54.11
377 6.283333 17.4 22.65 29.70 34.08 39.89 47.79 54.04
378 6.3 17.4 22.62 29.65 34.03 39.83 47.73 53.97
379 6.316667 17.3 22.58 29.61 33.98 39.78 47.66 53.90
380 6.333333 17.3 22.55 29.57 33.94 39.72 47.60 53.83
381 6.35 17.3 22.52 29.53 33.89 39.67 47.54 53.76
382 6.366667 17.3 22.48 29.48 33.84 39.62 47.48 53.69
383 6.383333 17.2 22.45 29.44 33.79 39.56 47.42 53.63
384 6.4 17.2 22.41 29.40 33.75 39.51 47.36 53.56
385 6.416667 17.2 22.38 29.36 33.70 39.46 47.30 53.49
386 6.433333 17.2 22.35 29.32 33.66 39.41 47.24 53.42
387 6.45 17.1 22.31 29.27 33.61 39.35 47.17 53.36
388 6.466667 17.1 22.28 29.23 33.56 39.30 47.11 53.29
389 6.483333 17.1 22.25 29.19 33.52 39.25 47.05 53.22
390 6.5 17.0 22.21 29.15 33.47 39.20 46.99 53.16
391 6.516667 17.0 22.18 29.11 33.43 39.15 46.93 53.09
392 6.533333 17.0 22.15 29.07 33.38 39.10 46.88 53.03
393 6.55 17.0 22.11 29.03 33.34 39.04 46.82 52.96
394 6.566667 16.9 22.08 28.99 33.29 38.99 46.76 52.90
395 6.583333 16.9 22.05 28.95 33.25 38.94 46.70 52.83
396 6.6 16.9 22.02 28.91 33.20 38.89 46.64 52.77
397 6.616667 16.9 21.99 28.87 33.16 38.84 46.58 52.70
398 6.633333 16.8 21.95 28.83 33.12 38.79 46.52 52.64
399 6.65 16.8 21.92 28.79 33.07 38.74 46.47 52.57
400 6.666667 16.8 21.89 28.75 33.03 38.69 46.41 52.51
401 6.683333 16.8 21.86 28.71 32.98 38.64 46.35 52.45
402 6.7 16.7 21.83 28.67 32.94 38.59 46.29 52.38
403 6.716667 16.7 21.79 28.63 32.90 38.54 46.24 52.32
404 6.733333 16.7 21.76 28.59 32.85 38.49 46.18 52.26
405 6.75 16.7 21.73 28.56 32.81 38.45 46.12 52.19
406 6.766667 16.6 21.70 28.52 32.77 38.40 46.07 52.13
407 6.783333 16.6 21.67 28.48 32.73 38.35 46.01 52.07
408 6.8 16.6 21.64 28.44 32.68 38.30 45.95 52.01
409 6.816667 16.6 21.61 28.40 32.64 38.25 45.90 51.95
410 6.833333 16.6 21.58 28.37 32.60 38.20 45.84 51.88
411 6.85 16.5 21.55 28.33 32.56 38.16 45.78 51.82
412 6.866667 16.5 21.52 28.29 32.51 38.11 45.73 51.76
413 6.883333 16.5 21.49 28.25 32.47 38.06 45.67 51.70
414 6.9 16.5 21.46 28.21 32.43 38.01 45.62 51.64
415 6.916667 16.4 21.43 28.18 32.39 37.96 45.56 51.58
416 6.933333 16.4 21.40 28.14 32.35 37.92 45.51 51.52
417 6.95 16.4 21.37 28.10 32.31 37.87 45.45 51.46
418 6.966667 16.4 21.34 28.07 32.27 37.82 45.40 51.40
419 6.983333 16.3 21.31 28.03 32.22 37.78 45.35 51.34
420 7 16.3 21.28 27.99 32.18 37.73 45.29 51.28
421 7.016667 16.3 21.25 27.96 32.14 37.68 45.24 51.22
422 7.033333 16.3 21.22 27.92 32.10 37.64 45.18 51.16
423 7.05 16.2 21.19 27.88 32.06 37.59 45.13 51.10
424 7.066667 16.2 21.16 27.85 32.02 37.55 45.08 51.04
425 7.083333 16.2 21.13 27.81 31.98 37.50 45.02 50.98
426 7.1 16.2 21.11 27.78 31.94 37.46 44.97 50.92
427 7.116667 16.2 21.08 27.74 31.90 37.41 44.92 50.86
428 7.133333 16.1 21.05 27.71 31.86 37.36 44.87 50.81
429 7.15 16.1 21.02 27.67 31.82 37.32 44.81 50.75
430 7.166667 16.1 20.99 27.63 31.78 37.27 44.76 50.69
431 7.183333 16.1 20.96 27.60 31.74 37.23 44.71 50.63
432 7.2 16.0 20.93 27.56 31.71 37.18 44.66 50.57



433 7.216667 16.0 20.91 27.53 31.67 37.14 44.61 50.52
434 7.233333 16.0 20.88 27.49 31.63 37.10 44.55 50.46
435 7.25 16.0 20.85 27.46 31.59 37.05 44.50 50.40
436 7.266667 16.0 20.82 27.43 31.55 37.01 44.45 50.35
437 7.283333 15.9 20.80 27.39 31.51 36.96 44.40 50.29
438 7.3 15.9 20.77 27.36 31.47 36.92 44.35 50.23
439 7.316667 15.9 20.74 27.32 31.44 36.88 44.30 50.18
440 7.333333 15.9 20.71 27.29 31.40 36.83 44.25 50.12
441 7.35 15.9 20.69 27.25 31.36 36.79 44.20 50.06
442 7.366667 15.8 20.66 27.22 31.32 36.75 44.15 50.01
443 7.383333 15.8 20.63 27.19 31.28 36.70 44.10 49.95
444 7.4 15.8 20.60 27.15 31.25 36.66 44.05 49.90
445 7.416667 15.8 20.58 27.12 31.21 36.62 44.00 49.84
446 7.433333 15.7 20.55 27.09 31.17 36.57 43.95 49.79
447 7.45 15.7 20.52 27.05 31.13 36.53 43.90 49.73
448 7.466667 15.7 20.50 27.02 31.10 36.49 43.85 49.68
449 7.483333 15.7 20.47 26.99 31.06 36.45 43.80 49.62
450 7.5 15.7 20.45 26.95 31.02 36.41 43.75 49.57
451 7.516667 15.6 20.42 26.92 30.99 36.36 43.70 49.51
452 7.533333 15.6 20.39 26.89 30.95 36.32 43.65 49.46
453 7.55 15.6 20.37 26.85 30.91 36.28 43.60 49.40
454 7.566667 15.6 20.34 26.82 30.88 36.24 43.55 49.35
455 7.583333 15.6 20.31 26.79 30.84 36.20 43.51 49.30
456 7.6 15.5 20.29 26.76 30.80 36.15 43.46 49.24
457 7.616667 15.5 20.26 26.73 30.77 36.11 43.41 49.19
458 7.633333 15.5 20.24 26.69 30.73 36.07 43.36 49.14
459 7.65 15.5 20.21 26.66 30.70 36.03 43.31 49.08
460 7.666667 15.5 20.19 26.63 30.66 35.99 43.27 49.03
461 7.683333 15.4 20.16 26.60 30.63 35.95 43.22 48.98
462 7.7 15.4 20.14 26.57 30.59 35.91 43.17 48.93
463 7.716667 15.4 20.11 26.53 30.55 35.87 43.12 48.87
464 7.733333 15.4 20.09 26.50 30.52 35.83 43.08 48.82
465 7.75 15.4 20.06 26.47 30.48 35.79 43.03 48.77
466 7.766667 15.3 20.04 26.44 30.45 35.75 42.98 48.72
467 7.783333 15.3 20.01 26.41 30.41 35.71 42.94 48.66
468 7.8 15.3 19.99 26.38 30.38 35.67 42.89 48.61
469 7.816667 15.3 19.96 26.35 30.34 35.63 42.84 48.56
470 7.833333 15.3 19.94 26.32 30.31 35.59 42.80 48.51
471 7.85 15.2 19.91 26.28 30.28 35.55 42.75 48.46
472 7.866667 15.2 19.89 26.25 30.24 35.51 42.70 48.41
473 7.883333 15.2 19.86 26.22 30.21 35.47 42.66 48.36
474 7.9 15.2 19.84 26.19 30.17 35.43 42.61 48.31
475 7.916667 15.2 19.81 26.16 30.14 35.39 42.57 48.25
476 7.933333 15.2 19.79 26.13 30.10 35.35 42.52 48.20
477 7.95 15.1 19.77 26.10 30.07 35.31 42.48 48.15
478 7.966667 15.1 19.74 26.07 30.04 35.28 42.43 48.10
479 7.983333 15.1 19.72 26.04 30.00 35.24 42.39 48.05
480 8 15.1 19.69 26.01 29.97 35.20 42.34 48.00
481 8.016667 15.1 19.67 25.98 29.94 35.16 42.30 47.95
482 8.033333 15.0 19.65 25.95 29.90 35.12 42.25 47.90
483 8.05 15.0 19.62 25.92 29.87 35.08 42.21 47.85
484 8.066667 15.0 19.60 25.89 29.84 35.05 42.16 47.80
485 8.083333 15.0 19.58 25.86 29.80 35.01 42.12 47.76
486 8.1 15.0 19.55 25.83 29.77 34.97 42.07 47.71
487 8.116667 14.9 19.53 25.80 29.74 34.93 42.03 47.66
488 8.133333 14.9 19.51 25.78 29.70 34.89 41.99 47.61
489 8.15 14.9 19.48 25.75 29.67 34.86 41.94 47.56
490 8.166667 14.9 19.46 25.72 29.64 34.82 41.90 47.51
491 8.183333 14.9 19.44 25.69 29.61 34.78 41.85 47.46
492 8.2 14.9 19.41 25.66 29.57 34.75 41.81 47.41
493 8.216667 14.8 19.39 25.63 29.54 34.71 41.77 47.37
494 8.233333 14.8 19.37 25.60 29.51 34.67 41.72 47.32
495 8.25 14.8 19.35 25.57 29.48 34.63 41.68 47.27
496 8.266667 14.8 19.32 25.55 29.45 34.60 41.64 47.22
497 8.283333 14.8 19.30 25.52 29.41 34.56 41.60 47.17
498 8.3 14.8 19.28 25.49 29.38 34.52 41.55 47.13
499 8.316667 14.7 19.26 25.46 29.35 34.49 41.51 47.08
500 8.333333 14.7 19.23 25.43 29.32 34.45 41.47 47.03
501 8.35 14.7 19.21 25.40 29.29 34.42 41.42 46.98
502 8.366667 14.7 19.19 25.38 29.26 34.38 41.38 46.94
503 8.383333 14.7 19.17 25.35 29.22 34.34 41.34 46.89
504 8.4 14.6 19.15 25.32 29.19 34.31 41.30 46.84
505 8.416667 14.6 19.12 25.29 29.16 34.27 41.26 46.80
506 8.433333 14.6 19.10 25.26 29.13 34.24 41.21 46.75
507 8.45 14.6 19.08 25.24 29.10 34.20 41.17 46.70
508 8.466667 14.6 19.06 25.21 29.07 34.16 41.13 46.66
509 8.483333 14.6 19.04 25.18 29.04 34.13 41.09 46.61
510 8.5 14.5 19.01 25.15 29.01 34.09 41.05 46.56
511 8.516667 14.5 18.99 25.13 28.98 34.06 41.01 46.52
512 8.533333 14.5 18.97 25.10 28.95 34.02 40.97 46.47
513 8.55 14.5 18.95 25.07 28.92 33.99 40.92 46.43
514 8.566667 14.5 18.93 25.05 28.88 33.95 40.88 46.38
515 8.583333 14.5 18.91 25.02 28.85 33.92 40.84 46.34
516 8.6 14.4 18.89 24.99 28.82 33.88 40.80 46.29
517 8.616667 14.4 18.86 24.97 28.79 33.85 40.76 46.24
518 8.633333 14.4 18.84 24.94 28.76 33.81 40.72 46.20
519 8.65 14.4 18.82 24.91 28.73 33.78 40.68 46.15
520 8.666667 14.4 18.80 24.89 28.70 33.75 40.64 46.11
521 8.683333 14.4 18.78 24.86 28.67 33.71 40.60 46.06
522 8.7 14.3 18.76 24.83 28.64 33.68 40.56 46.02
523 8.716667 14.3 18.74 24.81 28.61 33.64 40.52 45.97
524 8.733333 14.3 18.72 24.78 28.59 33.61 40.48 45.93
525 8.75 14.3 18.70 24.75 28.56 33.58 40.44 45.89
526 8.766667 14.3 18.68 24.73 28.53 33.54 40.40 45.84
527 8.783333 14.3 18.66 24.70 28.50 33.51 40.36 45.80
528 8.8 14.3 18.64 24.68 28.47 33.47 40.32 45.75
529 8.816667 14.2 18.62 24.65 28.44 33.44 40.28 45.71
530 8.833333 14.2 18.60 24.62 28.41 33.41 40.24 45.67
531 8.85 14.2 18.57 24.60 28.38 33.37 40.20 45.62
532 8.866667 14.2 18.55 24.57 28.35 33.34 40.16 45.58
533 8.883333 14.2 18.53 24.55 28.32 33.31 40.12 45.53
534 8.9 14.2 18.51 24.52 28.29 33.27 40.09 45.49
535 8.916667 14.1 18.49 24.50 28.27 33.24 40.05 45.45
536 8.933333 14.1 18.47 24.47 28.24 33.21 40.01 45.40
537 8.95 14.1 18.45 24.45 28.21 33.18 39.97 45.36
538 8.966667 14.1 18.43 24.42 28.18 33.14 39.93 45.32
539 8.983333 14.1 18.41 24.39 28.15 33.11 39.89 45.28
540 9 14.1 18.39 24.37 28.12 33.08 39.85 45.23
541 9.016667 14.0 18.37 24.34 28.09 33.04 39.82 45.19
542 9.033333 14.0 18.36 24.32 28.07 33.01 39.78 45.15
543 9.05 14.0 18.34 24.29 28.04 32.98 39.74 45.10



544 9.066667 14.0 18.32 24.27 28.01 32.95 39.70 45.06
545 9.083333 14.0 18.30 24.25 27.98 32.92 39.66 45.02
546 9.1 14.0 18.28 24.22 27.95 32.88 39.63 44.98
547 9.116667 14.0 18.26 24.20 27.93 32.85 39.59 44.94
548 9.133333 13.9 18.24 24.17 27.90 32.82 39.55 44.89
549 9.15 13.9 18.22 24.15 27.87 32.79 39.51 44.85
550 9.166667 13.9 18.20 24.12 27.84 32.76 39.48 44.81
551 9.183333 13.9 18.18 24.10 27.82 32.72 39.44 44.77
552 9.2 13.9 18.16 24.07 27.79 32.69 39.40 44.73
553 9.216667 13.9 18.14 24.05 27.76 32.66 39.36 44.69
554 9.233333 13.9 18.12 24.03 27.73 32.63 39.33 44.64
555 9.25 13.8 18.10 24.00 27.71 32.60 39.29 44.60
556 9.266667 13.8 18.09 23.98 27.68 32.57 39.25 44.56
557 9.283333 13.8 18.07 23.95 27.65 32.54 39.22 44.52
558 9.3 13.8 18.05 23.93 27.63 32.50 39.18 44.48
559 9.316667 13.8 18.03 23.91 27.60 32.47 39.14 44.44
560 9.333333 13.8 18.01 23.88 27.57 32.44 39.11 44.40
561 9.35 13.8 17.99 23.86 27.55 32.41 39.07 44.36
562 9.366667 13.7 17.97 23.83 27.52 32.38 39.03 44.32
563 9.383333 13.7 17.95 23.81 27.49 32.35 39.00 44.28
564 9.4 13.7 17.94 23.79 27.47 32.32 38.96 44.24
565 9.416667 13.7 17.92 23.76 27.44 32.29 38.93 44.20
566 9.433333 13.7 17.90 23.74 27.41 32.26 38.89 44.16
567 9.45 13.7 17.88 23.72 27.39 32.23 38.85 44.11
568 9.466667 13.7 17.86 23.69 27.36 32.20 38.82 44.07
569 9.483333 13.6 17.84 23.67 27.33 32.17 38.78 44.03
570 9.5 13.6 17.83 23.65 27.31 32.14 38.75 44.00
571 9.516667 13.6 17.81 23.62 27.28 32.11 38.71 43.96
572 9.533333 13.6 17.79 23.60 27.25 32.08 38.68 43.92
573 9.55 13.6 17.77 23.58 27.23 32.05 38.64 43.88
574 9.566667 13.6 17.75 23.56 27.20 32.02 38.60 43.84
575 9.583333 13.6 17.74 23.53 27.18 31.99 38.57 43.80
576 9.6 13.5 17.72 23.51 27.15 31.96 38.53 43.76
577 9.616667 13.5 17.70 23.49 27.13 31.93 38.50 43.72
578 9.633333 13.5 17.68 23.46 27.10 31.90 38.46 43.68
579 9.65 13.5 17.67 23.44 27.07 31.87 38.43 43.64
580 9.666667 13.5 17.65 23.42 27.05 31.84 38.39 43.60
581 9.683333 13.5 17.63 23.40 27.02 31.81 38.36 43.56
582 9.7 13.5 17.61 23.37 27.00 31.78 38.33 43.52
583 9.716667 13.4 17.59 23.35 26.97 31.75 38.29 43.49
584 9.733333 13.4 17.58 23.33 26.95 31.72 38.26 43.45
585 9.75 13.4 17.56 23.31 26.92 31.69 38.22 43.41
586 9.766667 13.4 17.54 23.28 26.90 31.66 38.19 43.37
587 9.783333 13.4 17.53 23.26 26.87 31.63 38.15 43.33
588 9.8 13.4 17.51 23.24 26.85 31.60 38.12 43.29
589 9.816667 13.4 17.49 23.22 26.82 31.58 38.08 43.25
590 9.833333 13.3 17.47 23.20 26.80 31.55 38.05 43.22
591 9.85 13.3 17.46 23.17 26.77 31.52 38.02 43.18
592 9.866667 13.3 17.44 23.15 26.75 31.49 37.98 43.14
593 9.883333 13.3 17.42 23.13 26.72 31.46 37.95 43.10
594 9.9 13.3 17.40 23.11 26.70 31.43 37.92 43.07
595 9.916667 13.3 17.39 23.09 26.67 31.40 37.88 43.03
596 9.933333 13.3 17.37 23.07 26.65 31.38 37.85 42.99
597 9.95 13.3 17.35 23.04 26.62 31.35 37.81 42.95
598 9.966667 13.2 17.34 23.02 26.60 31.32 37.78 42.91
599 9.983333 13.2 17.32 23.00 26.58 31.29 37.75 42.88
600 10 13.2 17.30 22.98 26.55 31.26 37.71 42.84
601 10.01667 13.2 17.29 22.96 26.53 31.23 37.68 42.80
602 10.03333 13.2 17.27 22.94 26.50 31.21 37.65 42.77
603 10.05 13.2 17.25 22.92 26.48 31.18 37.62 42.73
604 10.06667 13.2 17.24 22.89 26.45 31.15 37.58 42.69
605 10.08333 13.2 17.22 22.87 26.43 31.12 37.55 42.66
606 10.1 13.1 17.20 22.85 26.41 31.10 37.52 42.62
607 10.11667 13.1 17.19 22.83 26.38 31.07 37.48 42.58
608 10.13333 13.1 17.17 22.81 26.36 31.04 37.45 42.55
609 10.15 13.1 17.15 22.79 26.33 31.01 37.42 42.51
610 10.16667 13.1 17.14 22.77 26.31 30.98 37.39 42.47
611 10.18333 13.1 17.12 22.75 26.29 30.96 37.35 42.44
612 10.2 13.1 17.11 22.73 26.26 30.93 37.32 42.40
613 10.21667 13.1 17.09 22.71 26.24 30.90 37.29 42.36
614 10.23333 13.0 17.07 22.68 26.22 30.88 37.26 42.33
615 10.25 13.0 17.06 22.66 26.19 30.85 37.22 42.29
616 10.26667 13.0 17.04 22.64 26.17 30.82 37.19 42.25
617 10.28333 13.0 17.03 22.62 26.15 30.79 37.16 42.22
618 10.3 13.0 17.01 22.60 26.12 30.77 37.13 42.18
619 10.31667 13.0 16.99 22.58 26.10 30.74 37.10 42.15
620 10.33333 13.0 16.98 22.56 26.08 30.71 37.06 42.11
621 10.35 13.0 16.96 22.54 26.05 30.69 37.03 42.08
622 10.36667 12.9 16.95 22.52 26.03 30.66 37.00 42.04
623 10.38333 12.9 16.93 22.50 26.01 30.63 36.97 42.00
624 10.4 12.9 16.91 22.48 25.98 30.61 36.94 41.97
625 10.41667 12.9 16.90 22.46 25.96 30.58 36.91 41.93
626 10.43333 12.9 16.88 22.44 25.94 30.55 36.88 41.90
627 10.45 12.9 16.87 22.42 25.92 30.53 36.84 41.86
628 10.46667 12.9 16.85 22.40 25.89 30.50 36.81 41.83
629 10.48333 12.9 16.84 22.38 25.87 30.47 36.78 41.79
630 10.5 12.8 16.82 22.36 25.85 30.45 36.75 41.76
631 10.51667 12.8 16.80 22.34 25.82 30.42 36.72 41.72
632 10.53333 12.8 16.79 22.32 25.80 30.40 36.69 41.69
633 10.55 12.8 16.77 22.30 25.78 30.37 36.66 41.65
634 10.56667 12.8 16.76 22.28 25.76 30.34 36.63 41.62
635 10.58333 12.8 16.74 22.26 25.73 30.32 36.60 41.59
636 10.6 12.8 16.73 22.24 25.71 30.29 36.56 41.55
637 10.61667 12.8 16.71 22.22 25.69 30.27 36.53 41.52
638 10.63333 12.7 16.70 22.20 25.67 30.24 36.50 41.48
639 10.65 12.7 16.68 22.18 25.65 30.21 36.47 41.45
640 10.66667 12.7 16.67 22.16 25.62 30.19 36.44 41.41
641 10.68333 12.7 16.65 22.14 25.60 30.16 36.41 41.38
642 10.7 12.7 16.64 22.12 25.58 30.14 36.38 41.34
643 10.71667 12.7 16.62 22.10 25.56 30.11 36.35 41.31
644 10.73333 12.7 16.61 22.08 25.54 30.09 36.32 41.28
645 10.75 12.7 16.59 22.07 25.51 30.06 36.29 41.24
646 10.76667 12.7 16.58 22.05 25.49 30.03 36.26 41.21
647 10.78333 12.6 16.56 22.03 25.47 30.01 36.23 41.18
648 10.8 12.6 16.55 22.01 25.45 29.98 36.20 41.14
649 10.81667 12.6 16.53 21.99 25.43 29.96 36.17 41.11
650 10.83333 12.6 16.52 21.97 25.40 29.93 36.14 41.07
651 10.85 12.6 16.50 21.95 25.38 29.91 36.11 41.04
652 10.86667 12.6 16.49 21.93 25.36 29.88 36.08 41.01
653 10.88333 12.6 16.47 21.91 25.34 29.86 36.05 40.97
654 10.9 12.6 16.46 21.89 25.32 29.83 36.02 40.94



655 10.91667 12.6 16.44 21.87 25.30 29.81 35.99 40.91
656 10.93333 12.5 16.43 21.86 25.28 29.78 35.96 40.87
657 10.95 12.5 16.42 21.84 25.25 29.76 35.93 40.84
658 10.96667 12.5 16.40 21.82 25.23 29.73 35.90 40.81
659 10.98333 12.5 16.39 21.80 25.21 29.71 35.87 40.78
660 11 12.5 16.37 21.78 25.19 29.68 35.85 40.74
661 11.01667 12.5 16.36 21.76 25.17 29.66 35.82 40.71
662 11.03333 12.5 16.34 21.74 25.15 29.64 35.79 40.68
663 11.05 12.5 16.33 21.73 25.13 29.61 35.76 40.64
664 11.06667 12.5 16.31 21.71 25.11 29.59 35.73 40.61
665 11.08333 12.4 16.30 21.69 25.08 29.56 35.70 40.58
666 11.1 12.4 16.29 21.67 25.06 29.54 35.67 40.55
667 11.11667 12.4 16.27 21.65 25.04 29.51 35.64 40.51
668 11.13333 12.4 16.26 21.63 25.02 29.49 35.61 40.48
669 11.15 12.4 16.24 21.62 25.00 29.47 35.58 40.45
670 11.16667 12.4 16.23 21.60 24.98 29.44 35.56 40.42
671 11.18333 12.4 16.22 21.58 24.96 29.42 35.53 40.39
672 11.2 12.4 16.20 21.56 24.94 29.39 35.50 40.35
673 11.21667 12.4 16.19 21.54 24.92 29.37 35.47 40.32
674 11.23333 12.3 16.17 21.52 24.90 29.35 35.44 40.29
675 11.25 12.3 16.16 21.51 24.88 29.32 35.41 40.26
676 11.26667 12.3 16.15 21.49 24.86 29.30 35.39 40.23
677 11.28333 12.3 16.13 21.47 24.84 29.27 35.36 40.19
678 11.3 12.3 16.12 21.45 24.82 29.25 35.33 40.16
679 11.31667 12.3 16.10 21.44 24.80 29.23 35.30 40.13
680 11.33333 12.3 16.09 21.42 24.78 29.20 35.27 40.10
681 11.35 12.3 16.08 21.40 24.76 29.18 35.24 40.07
682 11.36667 12.3 16.06 21.38 24.73 29.16 35.22 40.04
683 11.38333 12.2 16.05 21.36 24.71 29.13 35.19 40.00
684 11.4 12.2 16.04 21.35 24.69 29.11 35.16 39.97
685 11.41667 12.2 16.02 21.33 24.67 29.09 35.13 39.94
686 11.43333 12.2 16.01 21.31 24.65 29.06 35.11 39.91
687 11.45 12.2 15.99 21.29 24.63 29.04 35.08 39.88
688 11.46667 12.2 15.98 21.28 24.61 29.02 35.05 39.85
689 11.48333 12.2 15.97 21.26 24.59 28.99 35.02 39.82
690 11.5 12.2 15.95 21.24 24.57 28.97 34.99 39.79
691 11.51667 12.2 15.94 21.22 24.55 28.95 34.97 39.75
692 11.53333 12.2 15.93 21.21 24.53 28.92 34.94 39.72
693 11.55 12.1 15.91 21.19 24.52 28.90 34.91 39.69
694 11.56667 12.1 15.90 21.17 24.50 28.88 34.88 39.66
695 11.58333 12.1 15.89 21.15 24.48 28.85 34.86 39.63
696 11.6 12.1 15.87 21.14 24.46 28.83 34.83 39.60
697 11.61667 12.1 15.86 21.12 24.44 28.81 34.80 39.57
698 11.63333 12.1 15.85 21.10 24.42 28.79 34.78 39.54
699 11.65 12.1 15.83 21.09 24.40 28.76 34.75 39.51
700 11.66667 12.1 15.82 21.07 24.38 28.74 34.72 39.48
701 11.68333 12.1 15.81 21.05 24.36 28.72 34.69 39.45
702 11.7 12.1 15.79 21.03 24.34 28.69 34.67 39.42
703 11.71667 12.0 15.78 21.02 24.32 28.67 34.64 39.39
704 11.73333 12.0 15.77 21.00 24.30 28.65 34.61 39.36
705 11.75 12.0 15.76 20.98 24.28 28.63 34.59 39.33
706 11.76667 12.0 15.74 20.97 24.26 28.60 34.56 39.30
707 11.78333 12.0 15.73 20.95 24.24 28.58 34.53 39.27
708 11.8 12.0 15.72 20.93 24.22 28.56 34.51 39.24
709 11.81667 12.0 15.70 20.92 24.20 28.54 34.48 39.21
710 11.83333 12.0 15.69 20.90 24.18 28.52 34.45 39.18
711 11.85 12.0 15.68 20.88 24.17 28.49 34.43 39.15
712 11.86667 12.0 15.67 20.87 24.15 28.47 34.40 39.12
713 11.88333 11.9 15.65 20.85 24.13 28.45 34.38 39.09
714 11.9 11.9 15.64 20.83 24.11 28.43 34.35 39.06
715 11.91667 11.9 15.63 20.82 24.09 28.40 34.32 39.03
716 11.93333 11.9 15.61 20.80 24.07 28.38 34.30 39.00
717 11.95 11.9 15.60 20.78 24.05 28.36 34.27 38.97
718 11.96667 11.9 15.59 20.77 24.03 28.34 34.24 38.94
719 11.98333 11.9 15.58 20.75 24.01 28.32 34.22 38.91
720 12 11.9 15.56 20.73 24.00 28.30 34.19 38.88
721 12.01667 11.9 15.55 20.72 23.98 28.27 34.17 38.85
722 12.03333 11.9 15.54 20.70 23.96 28.25 34.14 38.82
723 12.05 11.8 15.53 20.69 23.94 28.23 34.11 38.79
724 12.06667 11.8 15.51 20.67 23.92 28.21 34.09 38.76
725 12.08333 11.8 15.50 20.65 23.90 28.19 34.06 38.73
726 12.1 11.8 15.49 20.64 23.88 28.17 34.04 38.71
727 12.11667 11.8 15.48 20.62 23.87 28.14 34.01 38.68
728 12.13333 11.8 15.46 20.60 23.85 28.12 33.99 38.65
729 12.15 11.8 15.45 20.59 23.83 28.10 33.96 38.62
730 12.16667 11.8 15.44 20.57 23.81 28.08 33.93 38.59
731 12.18333 11.8 15.43 20.56 23.79 28.06 33.91 38.56
732 12.2 11.8 15.41 20.54 23.77 28.04 33.88 38.53
733 12.21667 11.7 15.40 20.52 23.76 28.02 33.86 38.50
734 12.23333 11.7 15.39 20.51 23.74 27.99 33.83 38.48
735 12.25 11.7 15.38 20.49 23.72 27.97 33.81 38.45
736 12.26667 11.7 15.37 20.48 23.70 27.95 33.78 38.42
737 12.28333 11.7 15.35 20.46 23.68 27.93 33.76 38.39
738 12.3 11.7 15.34 20.45 23.67 27.91 33.73 38.36
739 12.31667 11.7 15.33 20.43 23.65 27.89 33.71 38.33
740 12.33333 11.7 15.32 20.41 23.63 27.87 33.68 38.30
741 12.35 11.7 15.31 20.40 23.61 27.85 33.66 38.28
742 12.36667 11.7 15.29 20.38 23.59 27.83 33.63 38.25
743 12.38333 11.7 15.28 20.37 23.58 27.80 33.61 38.22
744 12.4 11.6 15.27 20.35 23.56 27.78 33.58 38.19
745 12.41667 11.6 15.26 20.34 23.54 27.76 33.56 38.16
746 12.43333 11.6 15.25 20.32 23.52 27.74 33.53 38.14
747 12.45 11.6 15.23 20.30 23.50 27.72 33.51 38.11
748 12.46667 11.6 15.22 20.29 23.49 27.70 33.48 38.08
749 12.48333 11.6 15.21 20.27 23.47 27.68 33.46 38.05
750 12.5 11.6 15.20 20.26 23.45 27.66 33.43 38.02
751 12.51667 11.6 15.19 20.24 23.43 27.64 33.41 38.00
752 12.53333 11.6 15.17 20.23 23.42 27.62 33.38 37.97
753 12.55 11.6 15.16 20.21 23.40 27.60 33.36 37.94
754 12.56667 11.6 15.15 20.20 23.38 27.58 33.33 37.91
755 12.58333 11.5 15.14 20.18 23.36 27.56 33.31 37.89
756 12.6 11.5 15.13 20.17 23.35 27.54 33.29 37.86
757 12.61667 11.5 15.12 20.15 23.33 27.52 33.26 37.83
758 12.63333 11.5 15.10 20.14 23.31 27.50 33.24 37.80
759 12.65 11.5 15.09 20.12 23.29 27.48 33.21 37.78
760 12.66667 11.5 15.08 20.11 23.28 27.46 33.19 37.75
761 12.68333 11.5 15.07 20.09 23.26 27.43 33.16 37.72
762 12.7 11.5 15.06 20.08 23.24 27.41 33.14 37.69
763 12.71667 11.5 15.05 20.06 23.22 27.39 33.12 37.67
764 12.73333 11.5 15.04 20.05 23.21 27.37 33.09 37.64
765 12.75 11.5 15.02 20.03 23.19 27.35 33.07 37.61



766 12.76667 11.4 15.01 20.02 23.17 27.33 33.04 37.59
767 12.78333 11.4 15.00 20.00 23.16 27.31 33.02 37.56
768 12.8 11.4 14.99 19.99 23.14 27.29 33.00 37.53
769 12.81667 11.4 14.98 19.97 23.12 27.27 32.97 37.50
770 12.83333 11.4 14.97 19.96 23.10 27.25 32.95 37.48
771 12.85 11.4 14.96 19.94 23.09 27.23 32.93 37.45
772 12.86667 11.4 14.94 19.93 23.07 27.21 32.90 37.42
773 12.88333 11.4 14.93 19.91 23.05 27.20 32.88 37.40
774 12.9 11.4 14.92 19.90 23.04 27.18 32.85 37.37
775 12.91667 11.4 14.91 19.88 23.02 27.16 32.83 37.34
776 12.93333 11.4 14.90 19.87 23.00 27.14 32.81 37.32
777 12.95 11.4 14.89 19.85 22.99 27.12 32.78 37.29
778 12.96667 11.3 14.88 19.84 22.97 27.10 32.76 37.26
779 12.98333 11.3 14.87 19.82 22.95 27.08 32.74 37.24
780 13 11.3 14.85 19.81 22.94 27.06 32.71 37.21
781 13.01667 11.3 14.84 19.80 22.92 27.04 32.69 37.19
782 13.03333 11.3 14.83 19.78 22.90 27.02 32.67 37.16
783 13.05 11.3 14.82 19.77 22.89 27.00 32.64 37.13
784 13.06667 11.3 14.81 19.75 22.87 26.98 32.62 37.11
785 13.08333 11.3 14.80 19.74 22.85 26.96 32.60 37.08
786 13.1 11.3 14.79 19.72 22.84 26.94 32.57 37.05
787 13.11667 11.3 14.78 19.71 22.82 26.92 32.55 37.03
788 13.13333 11.3 14.77 19.69 22.80 26.90 32.53 37.00
789 13.15 11.3 14.76 19.68 22.79 26.88 32.50 36.98
790 13.16667 11.2 14.74 19.67 22.77 26.86 32.48 36.95
791 13.18333 11.2 14.73 19.65 22.75 26.85 32.46 36.92
792 13.2 11.2 14.72 19.64 22.74 26.83 32.44 36.90
793 13.21667 11.2 14.71 19.62 22.72 26.81 32.41 36.87
794 13.23333 11.2 14.70 19.61 22.71 26.79 32.39 36.85
795 13.25 11.2 14.69 19.59 22.69 26.77 32.37 36.82
796 13.26667 11.2 14.68 19.58 22.67 26.75 32.34 36.79
797 13.28333 11.2 14.67 19.57 22.66 26.73 32.32 36.77
798 13.3 11.2 14.66 19.55 22.64 26.71 32.30 36.74
799 13.31667 11.2 14.65 19.54 22.62 26.69 32.28 36.72
800 13.33333 11.2 14.64 19.52 22.61 26.67 32.25 36.69
801 13.35 11.2 14.63 19.51 22.59 26.66 32.23 36.67
802 13.36667 11.1 14.62 19.50 22.58 26.64 32.21 36.64
803 13.38333 11.1 14.60 19.48 22.56 26.62 32.19 36.62
804 13.4 11.1 14.59 19.47 22.54 26.60 32.16 36.59
805 13.41667 11.1 14.58 19.45 22.53 26.58 32.14 36.57
806 13.43333 11.1 14.57 19.44 22.51 26.56 32.12 36.54
807 13.45 11.1 14.56 19.43 22.50 26.54 32.10 36.51
808 13.46667 11.1 14.55 19.41 22.48 26.52 32.07 36.49
809 13.48333 11.1 14.54 19.40 22.47 26.51 32.05 36.46
810 13.5 11.1 14.53 19.39 22.45 26.49 32.03 36.44
811 13.51667 11.1 14.52 19.37 22.43 26.47 32.01 36.41
812 13.53333 11.1 14.51 19.36 22.42 26.45 31.99 36.39
813 13.55 11.1 14.50 19.34 22.40 26.43 31.96 36.36
814 13.56667 11.0 14.49 19.33 22.39 26.41 31.94 36.34
815 13.58333 11.0 14.48 19.32 22.37 26.40 31.92 36.31
816 13.6 11.0 14.47 19.30 22.36 26.38 31.90 36.29
817 13.61667 11.0 14.46 19.29 22.34 26.36 31.88 36.26
818 13.63333 11.0 14.45 19.28 22.32 26.34 31.85 36.24
819 13.65 11.0 14.44 19.26 22.31 26.32 31.83 36.21
820 13.66667 11.0 14.43 19.25 22.29 26.30 31.81 36.19
821 13.68333 11.0 14.42 19.24 22.28 26.29 31.79 36.17
822 13.7 11.0 14.41 19.22 22.26 26.27 31.77 36.14
823 13.71667 11.0 14.40 19.21 22.25 26.25 31.74 36.12
824 13.73333 11.0 14.39 19.20 22.23 26.23 31.72 36.09
825 13.75 11.0 14.38 19.18 22.22 26.21 31.70 36.07
826 13.76667 11.0 14.37 19.17 22.20 26.20 31.68 36.04
827 13.78333 10.9 14.36 19.16 22.18 26.18 31.66 36.02
828 13.8 10.9 14.35 19.14 22.17 26.16 31.64 35.99
829 13.81667 10.9 14.34 19.13 22.15 26.14 31.61 35.97
830 13.83333 10.9 14.33 19.12 22.14 26.12 31.59 35.94
831 13.85 10.9 14.32 19.10 22.12 26.11 31.57 35.92
832 13.86667 10.9 14.31 19.09 22.11 26.09 31.55 35.90
833 13.88333 10.9 14.30 19.08 22.09 26.07 31.53 35.87
834 13.9 10.9 14.29 19.06 22.08 26.05 31.51 35.85
835 13.91667 10.9 14.28 19.05 22.06 26.03 31.49 35.82
836 13.93333 10.9 14.27 19.04 22.05 26.02 31.47 35.80
837 13.95 10.9 14.26 19.02 22.03 26.00 31.44 35.78
838 13.96667 10.9 14.25 19.01 22.02 25.98 31.42 35.75
839 13.98333 10.9 14.24 19.00 22.00 25.96 31.40 35.73
840 14 10.8 14.23 18.98 21.99 25.95 31.38 35.70
841 14.01667 10.8 14.22 18.97 21.97 25.93 31.36 35.68
842 14.03333 10.8 14.21 18.96 21.96 25.91 31.34 35.66
843 14.05 10.8 14.20 18.94 21.94 25.89 31.32 35.63
844 14.06667 10.8 14.19 18.93 21.93 25.88 31.30 35.61
845 14.08333 10.8 14.18 18.92 21.91 25.86 31.28 35.58
846 14.1 10.8 14.17 18.91 21.90 25.84 31.25 35.56
847 14.11667 10.8 14.16 18.89 21.88 25.82 31.23 35.54
848 14.13333 10.8 14.15 18.88 21.87 25.81 31.21 35.51
849 14.15 10.8 14.14 18.87 21.85 25.79 31.19 35.49
850 14.16667 10.8 14.13 18.85 21.84 25.77 31.17 35.47
851 14.18333 10.8 14.12 18.84 21.82 25.75 31.15 35.44
852 14.2 10.8 14.11 18.83 21.81 25.74 31.13 35.42
853 14.21667 10.7 14.10 18.82 21.79 25.72 31.11 35.39
854 14.23333 10.7 14.09 18.80 21.78 25.70 31.09 35.37
855 14.25 10.7 14.08 18.79 21.77 25.69 31.07 35.35
856 14.26667 10.7 14.07 18.78 21.75 25.67 31.05 35.32
857 14.28333 10.7 14.06 18.77 21.74 25.65 31.03 35.30
858 14.3 10.7 14.05 18.75 21.72 25.63 31.01 35.28
859 14.31667 10.7 14.04 18.74 21.71 25.62 30.98 35.25
860 14.33333 10.7 14.03 18.73 21.69 25.60 30.96 35.23
861 14.35 10.7 14.02 18.72 21.68 25.58 30.94 35.21
862 14.36667 10.7 14.01 18.70 21.66 25.57 30.92 35.18
863 14.38333 10.7 14.00 18.69 21.65 25.55 30.90 35.16
864 14.4 10.7 13.99 18.68 21.63 25.53 30.88 35.14
865 14.41667 10.7 13.98 18.67 21.62 25.51 30.86 35.12
866 14.43333 10.7 13.97 18.65 21.61 25.50 30.84 35.09
867 14.45 10.6 13.96 18.64 21.59 25.48 30.82 35.07
868 14.46667 10.6 13.96 18.63 21.58 25.46 30.80 35.05
869 14.48333 10.6 13.95 18.62 21.56 25.45 30.78 35.02
870 14.5 10.6 13.94 18.60 21.55 25.43 30.76 35.00
871 14.51667 10.6 13.93 18.59 21.53 25.41 30.74 34.98
872 14.53333 10.6 13.92 18.58 21.52 25.40 30.72 34.96
873 14.55 10.6 13.91 18.57 21.51 25.38 30.70 34.93
874 14.56667 10.6 13.90 18.55 21.49 25.36 30.68 34.91
875 14.58333 10.6 13.89 18.54 21.48 25.35 30.66 34.89
876 14.6 10.6 13.88 18.53 21.46 25.33 30.64 34.86



877 14.61667 10.6 13.87 18.52 21.45 25.31 30.62 34.84
878 14.63333 10.6 13.86 18.50 21.44 25.30 30.60 34.82
879 14.65 10.6 13.85 18.49 21.42 25.28 30.58 34.80
880 14.66667 10.6 13.84 18.48 21.41 25.26 30.56 34.77
881 14.68333 10.5 13.83 18.47 21.39 25.25 30.54 34.75
882 14.7 10.5 13.83 18.46 21.38 25.23 30.52 34.73
883 14.71667 10.5 13.82 18.44 21.36 25.21 30.50 34.71
884 14.73333 10.5 13.81 18.43 21.35 25.20 30.48 34.68
885 14.75 10.5 13.80 18.42 21.34 25.18 30.46 34.66
886 14.76667 10.5 13.79 18.41 21.32 25.17 30.44 34.64
887 14.78333 10.5 13.78 18.40 21.31 25.15 30.42 34.62
888 14.8 10.5 13.77 18.38 21.30 25.13 30.40 34.59
889 14.81667 10.5 13.76 18.37 21.28 25.12 30.38 34.57
890 14.83333 10.5 13.75 18.36 21.27 25.10 30.36 34.55
891 14.85 10.5 13.74 18.35 21.25 25.08 30.34 34.53
892 14.86667 10.5 13.73 18.34 21.24 25.07 30.32 34.51
893 14.88333 10.5 13.73 18.32 21.23 25.05 30.31 34.48
894 14.9 10.5 13.72 18.31 21.21 25.04 30.29 34.46
895 14.91667 10.4 13.71 18.30 21.20 25.02 30.27 34.44
896 14.93333 10.4 13.70 18.29 21.19 25.00 30.25 34.42
897 14.95 10.4 13.69 18.28 21.17 24.99 30.23 34.40
898 14.96667 10.4 13.68 18.26 21.16 24.97 30.21 34.37
899 14.98333 10.4 13.67 18.25 21.14 24.96 30.19 34.35
900 15 10.4 13.66 18.24 21.13 24.94 30.17 34.33
901 15.01667 10.4 13.65 18.23 21.12 24.92 30.15 34.31
902 15.03333 10.4 13.65 18.22 21.10 24.91 30.13 34.29
903 15.05 10.4 13.64 18.21 21.09 24.89 30.11 34.26
904 15.06667 10.4 13.63 18.19 21.08 24.88 30.09 34.24
905 15.08333 10.4 13.62 18.18 21.06 24.86 30.07 34.22
906 15.1 10.4 13.61 18.17 21.05 24.84 30.05 34.20
907 15.11667 10.4 13.60 18.16 21.04 24.83 30.04 34.18
908 15.13333 10.4 13.59 18.15 21.02 24.81 30.02 34.16
909 15.15 10.4 13.58 18.14 21.01 24.80 30.00 34.13
910 15.16667 10.3 13.57 18.12 21.00 24.78 29.98 34.11
911 15.18333 10.3 13.57 18.11 20.98 24.77 29.96 34.09
912 15.2 10.3 13.56 18.10 20.97 24.75 29.94 34.07
913 15.21667 10.3 13.55 18.09 20.96 24.73 29.92 34.05
914 15.23333 10.3 13.54 18.08 20.94 24.72 29.90 34.03
915 15.25 10.3 13.53 18.07 20.93 24.70 29.88 34.01
916 15.26667 10.3 13.52 18.05 20.92 24.69 29.87 33.98
917 15.28333 10.3 13.51 18.04 20.90 24.67 29.85 33.96
918 15.3 10.3 13.51 18.03 20.89 24.66 29.83 33.94
919 15.31667 10.3 13.50 18.02 20.88 24.64 29.81 33.92
920 15.33333 10.3 13.49 18.01 20.86 24.62 29.79 33.90
921 15.35 10.3 13.48 18.00 20.85 24.61 29.77 33.88
922 15.36667 10.3 13.47 17.99 20.84 24.59 29.75 33.86
923 15.38333 10.3 13.46 17.97 20.82 24.58 29.73 33.84
924 15.4 10.3 13.45 17.96 20.81 24.56 29.72 33.81
925 15.41667 10.2 13.45 17.95 20.80 24.55 29.70 33.79
926 15.43333 10.2 13.44 17.94 20.78 24.53 29.68 33.77
927 15.45 10.2 13.43 17.93 20.77 24.52 29.66 33.75
928 15.46667 10.2 13.42 17.92 20.76 24.50 29.64 33.73
929 15.48333 10.2 13.41 17.91 20.75 24.49 29.62 33.71
930 15.5 10.2 13.40 17.90 20.73 24.47 29.60 33.69
931 15.51667 10.2 13.39 17.88 20.72 24.46 29.59 33.67
932 15.53333 10.2 13.39 17.87 20.71 24.44 29.57 33.65
933 15.55 10.2 13.38 17.86 20.69 24.42 29.55 33.63
934 15.56667 10.2 13.37 17.85 20.68 24.41 29.53 33.60
935 15.58333 10.2 13.36 17.84 20.67 24.39 29.51 33.58
936 15.6 10.2 13.35 17.83 20.65 24.38 29.49 33.56
937 15.61667 10.2 13.34 17.82 20.64 24.36 29.48 33.54
938 15.63333 10.2 13.34 17.81 20.63 24.35 29.46 33.52
939 15.65 10.2 13.33 17.80 20.62 24.33 29.44 33.50
940 15.66667 10.2 13.32 17.78 20.60 24.32 29.42 33.48
941 15.68333 10.1 13.31 17.77 20.59 24.30 29.40 33.46
942 15.7 10.1 13.30 17.76 20.58 24.29 29.39 33.44
943 15.71667 10.1 13.29 17.75 20.57 24.27 29.37 33.42
944 15.73333 10.1 13.29 17.74 20.55 24.26 29.35 33.40
945 15.75 10.1 13.28 17.73 20.54 24.24 29.33 33.38
946 15.76667 10.1 13.27 17.72 20.53 24.23 29.31 33.36
947 15.78333 10.1 13.26 17.71 20.51 24.21 29.30 33.34
948 15.8 10.1 13.25 17.70 20.50 24.20 29.28 33.32
949 15.81667 10.1 13.24 17.69 20.49 24.18 29.26 33.30
950 15.83333 10.1 13.24 17.68 20.48 24.17 29.24 33.28
951 15.85 10.1 13.23 17.66 20.46 24.15 29.22 33.25
952 15.86667 10.1 13.22 17.65 20.45 24.14 29.21 33.23
953 15.88333 10.1 13.21 17.64 20.44 24.13 29.19 33.21
954 15.9 10.1 13.20 17.63 20.43 24.11 29.17 33.19
955 15.91667 10.1 13.20 17.62 20.41 24.10 29.15 33.17
956 15.93333 10.1 13.19 17.61 20.40 24.08 29.13 33.15
957 15.95 10.0 13.18 17.60 20.39 24.07 29.12 33.13
958 15.96667 10.0 13.17 17.59 20.38 24.05 29.10 33.11
959 15.98333 10.0 13.16 17.58 20.36 24.04 29.08 33.09
960 16 10.0 13.16 17.57 20.35 24.02 29.06 33.07
961 16.01667 10.0 13.15 17.56 20.34 24.01 29.05 33.05
962 16.03333 10.0 13.14 17.55 20.33 23.99 29.03 33.03
963 16.05 10.0 13.13 17.54 20.31 23.98 29.01 33.01
964 16.06667 10.0 13.12 17.52 20.30 23.96 28.99 32.99
965 16.08333 10.0 13.12 17.51 20.29 23.95 28.98 32.97
966 16.1 10.0 13.11 17.50 20.28 23.94 28.96 32.95
967 16.11667 10.0 13.10 17.49 20.27 23.92 28.94 32.93
968 16.13333 10.0 13.09 17.48 20.25 23.91 28.92 32.91
969 16.15 10.0 13.08 17.47 20.24 23.89 28.91 32.89
970 16.16667 10.0 13.08 17.46 20.23 23.88 28.89 32.87
971 16.18333 10.0 13.07 17.45 20.22 23.86 28.87 32.85
972 16.2 10.0 13.06 17.44 20.20 23.85 28.85 32.83
973 16.21667 9.9 13.05 17.43 20.19 23.83 28.84 32.81
974 16.23333 9.9 13.04 17.42 20.18 23.82 28.82 32.79
975 16.25 9.9 13.04 17.41 20.17 23.81 28.80 32.78
976 16.26667 9.9 13.03 17.40 20.16 23.79 28.78 32.76
977 16.28333 9.9 13.02 17.39 20.14 23.78 28.77 32.74
978 16.3 9.9 13.01 17.38 20.13 23.76 28.75 32.72
979 16.31667 9.9 13.00 17.37 20.12 23.75 28.73 32.70
980 16.33333 9.9 13.00 17.36 20.11 23.73 28.72 32.68
981 16.35 9.9 12.99 17.35 20.10 23.72 28.70 32.66
982 16.36667 9.9 12.98 17.34 20.08 23.71 28.68 32.64
983 16.38333 9.9 12.97 17.33 20.07 23.69 28.66 32.62
984 16.4 9.9 12.97 17.31 20.06 23.68 28.65 32.60
985 16.41667 9.9 12.96 17.30 20.05 23.66 28.63 32.58
986 16.43333 9.9 12.95 17.29 20.04 23.65 28.61 32.56
987 16.45 9.9 12.94 17.28 20.02 23.64 28.60 32.54



988 16.46667 9.9 12.93 17.27 20.01 23.62 28.58 32.52
989 16.48333 9.9 12.93 17.26 20.00 23.61 28.56 32.50
990 16.5 9.8 12.92 17.25 19.99 23.59 28.55 32.48
991 16.51667 9.8 12.91 17.24 19.98 23.58 28.53 32.46
992 16.53333 9.8 12.90 17.23 19.96 23.57 28.51 32.44
993 16.55 9.8 12.90 17.22 19.95 23.55 28.49 32.43
994 16.56667 9.8 12.89 17.21 19.94 23.54 28.48 32.41
995 16.58333 9.8 12.88 17.20 19.93 23.52 28.46 32.39
996 16.6 9.8 12.87 17.19 19.92 23.51 28.44 32.37
997 16.61667 9.8 12.87 17.18 19.91 23.50 28.43 32.35
998 16.63333 9.8 12.86 17.17 19.89 23.48 28.41 32.33
999 16.65 9.8 12.85 17.16 19.88 23.47 28.39 32.31

1000 16.66667 9.8 12.84 17.15 19.87 23.45 28.38 32.29
1001 16.68333 9.8 12.84 17.14 19.86 23.44 28.36 32.27
1002 16.7 9.8 12.83 17.13 19.85 23.43 28.34 32.25
1003 16.71667 9.8 12.82 17.12 19.84 23.41 28.33 32.23
1004 16.73333 9.8 12.81 17.11 19.82 23.40 28.31 32.22
1005 16.75 9.8 12.81 17.10 19.81 23.39 28.29 32.20
1006 16.76667 9.8 12.80 17.09 19.80 23.37 28.28 32.18
1007 16.78333 9.7 12.79 17.08 19.79 23.36 28.26 32.16
1008 16.8 9.7 12.78 17.07 19.78 23.34 28.24 32.14
1009 16.81667 9.7 12.78 17.06 19.77 23.33 28.23 32.12
1010 16.83333 9.7 12.77 17.05 19.75 23.32 28.21 32.10
1011 16.85 9.7 12.76 17.04 19.74 23.30 28.19 32.08
1012 16.86667 9.7 12.75 17.03 19.73 23.29 28.18 32.07
1013 16.88333 9.7 12.75 17.02 19.72 23.28 28.16 32.05
1014 16.9 9.7 12.74 17.01 19.71 23.26 28.15 32.03
1015 16.91667 9.7 12.73 17.00 19.70 23.25 28.13 32.01
1016 16.93333 9.7 12.72 16.99 19.69 23.24 28.11 31.99
1017 16.95 9.7 12.72 16.98 19.67 23.22 28.10 31.97
1018 16.96667 9.7 12.71 16.97 19.66 23.21 28.08 31.95
1019 16.98333 9.7 12.70 16.96 19.65 23.20 28.06 31.94
1020 17 9.7 12.69 16.95 19.64 23.18 28.05 31.92
1021 17.01667 9.7 12.69 16.94 19.63 23.17 28.03 31.90
1022 17.03333 9.7 12.68 16.93 19.62 23.16 28.01 31.88
1023 17.05 9.7 12.67 16.92 19.61 23.14 28.00 31.86
1024 17.06667 9.7 12.67 16.91 19.59 23.13 27.98 31.84
1025 17.08333 9.6 12.66 16.90 19.58 23.12 27.97 31.82
1026 17.1 9.6 12.65 16.89 19.57 23.10 27.95 31.81
1027 17.11667 9.6 12.64 16.88 19.56 23.09 27.93 31.79
1028 17.13333 9.6 12.64 16.87 19.55 23.08 27.92 31.77
1029 17.15 9.6 12.63 16.87 19.54 23.06 27.90 31.75
1030 17.16667 9.6 12.62 16.86 19.53 23.05 27.89 31.73
1031 17.18333 9.6 12.61 16.85 19.52 23.04 27.87 31.71
1032 17.2 9.6 12.61 16.84 19.50 23.02 27.85 31.70
1033 17.21667 9.6 12.60 16.83 19.49 23.01 27.84 31.68
1034 17.23333 9.6 12.59 16.82 19.48 23.00 27.82 31.66
1035 17.25 9.6 12.59 16.81 19.47 22.98 27.81 31.64
1036 17.26667 9.6 12.58 16.80 19.46 22.97 27.79 31.62
1037 17.28333 9.6 12.57 16.79 19.45 22.96 27.77 31.61
1038 17.3 9.6 12.56 16.78 19.44 22.94 27.76 31.59
1039 17.31667 9.6 12.56 16.77 19.43 22.93 27.74 31.57
1040 17.33333 9.6 12.55 16.76 19.42 22.92 27.73 31.55
1041 17.35 9.6 12.54 16.75 19.40 22.90 27.71 31.53
1042 17.36667 9.6 12.54 16.74 19.39 22.89 27.70 31.52
1043 17.38333 9.5 12.53 16.73 19.38 22.88 27.68 31.50
1044 17.4 9.5 12.52 16.72 19.37 22.86 27.66 31.48
1045 17.41667 9.5 12.51 16.71 19.36 22.85 27.65 31.46
1046 17.43333 9.5 12.51 16.70 19.35 22.84 27.63 31.44
1047 17.45 9.5 12.50 16.69 19.34 22.83 27.62 31.43
1048 17.46667 9.5 12.49 16.68 19.33 22.81 27.60 31.41
1049 17.48333 9.5 12.49 16.67 19.32 22.80 27.59 31.39
1050 17.5 9.5 12.48 16.67 19.31 22.79 27.57 31.37
1051 17.51667 9.5 12.47 16.66 19.29 22.77 27.55 31.35
1052 17.53333 9.5 12.47 16.65 19.28 22.76 27.54 31.34
1053 17.55 9.5 12.46 16.64 19.27 22.75 27.52 31.32
1054 17.56667 9.5 12.45 16.63 19.26 22.74 27.51 31.30
1055 17.58333 9.5 12.44 16.62 19.25 22.72 27.49 31.28
1056 17.6 9.5 12.44 16.61 19.24 22.71 27.48 31.27
1057 17.61667 9.5 12.43 16.60 19.23 22.70 27.46 31.25
1058 17.63333 9.5 12.42 16.59 19.22 22.68 27.45 31.23
1059 17.65 9.5 12.42 16.58 19.21 22.67 27.43 31.21
1060 17.66667 9.5 12.41 16.57 19.20 22.66 27.41 31.19
1061 17.68333 9.5 12.40 16.56 19.19 22.65 27.40 31.18
1062 17.7 9.4 12.40 16.55 19.18 22.63 27.38 31.16
1063 17.71667 9.4 12.39 16.54 19.17 22.62 27.37 31.14
1064 17.73333 9.4 12.38 16.53 19.15 22.61 27.35 31.12
1065 17.75 9.4 12.38 16.53 19.14 22.60 27.34 31.11
1066 17.76667 9.4 12.37 16.52 19.13 22.58 27.32 31.09
1067 17.78333 9.4 12.36 16.51 19.12 22.57 27.31 31.07
1068 17.8 9.4 12.35 16.50 19.11 22.56 27.29 31.05
1069 17.81667 9.4 12.35 16.49 19.10 22.55 27.28 31.04
1070 17.83333 9.4 12.34 16.48 19.09 22.53 27.26 31.02
1071 17.85 9.4 12.33 16.47 19.08 22.52 27.25 31.00
1072 17.86667 9.4 12.33 16.46 19.07 22.51 27.23 30.99
1073 17.88333 9.4 12.32 16.45 19.06 22.50 27.22 30.97
1074 17.9 9.4 12.31 16.44 19.05 22.48 27.20 30.95
1075 17.91667 9.4 12.31 16.43 19.04 22.47 27.19 30.93
1076 17.93333 9.4 12.30 16.43 19.03 22.46 27.17 30.92
1077 17.95 9.4 12.29 16.42 19.02 22.45 27.15 30.90
1078 17.96667 9.4 12.29 16.41 19.01 22.43 27.14 30.88
1079 17.98333 9.4 12.28 16.40 19.00 22.42 27.12 30.86
1080 18 9.4 12.27 16.39 18.99 22.41 27.11 30.85
1081 18.01667 9.3 12.27 16.38 18.97 22.40 27.09 30.83
1082 18.03333 9.3 12.26 16.37 18.96 22.38 27.08 30.81
1083 18.05 9.3 12.25 16.36 18.95 22.37 27.06 30.80
1084 18.06667 9.3 12.25 16.35 18.94 22.36 27.05 30.78
1085 18.08333 9.3 12.24 16.34 18.93 22.35 27.03 30.76
1086 18.1 9.3 12.23 16.34 18.92 22.33 27.02 30.75
1087 18.11667 9.3 12.23 16.33 18.91 22.32 27.00 30.73
1088 18.13333 9.3 12.22 16.32 18.90 22.31 26.99 30.71
1089 18.15 9.3 12.21 16.31 18.89 22.30 26.98 30.69
1090 18.16667 9.3 12.21 16.30 18.88 22.28 26.96 30.68
1091 18.18333 9.3 12.20 16.29 18.87 22.27 26.95 30.66
1092 18.2 9.3 12.19 16.28 18.86 22.26 26.93 30.64
1093 18.21667 9.3 12.19 16.27 18.85 22.25 26.92 30.63
1094 18.23333 9.3 12.18 16.26 18.84 22.24 26.90 30.61
1095 18.25 9.3 12.17 16.26 18.83 22.22 26.89 30.59
1096 18.26667 9.3 12.17 16.25 18.82 22.21 26.87 30.58
1097 18.28333 9.3 12.16 16.24 18.81 22.20 26.86 30.56
1098 18.3 9.3 12.15 16.23 18.80 22.19 26.84 30.54



1099 18.31667 9.3 12.15 16.22 18.79 22.18 26.83 30.53
1100 18.33333 9.3 12.14 16.21 18.78 22.16 26.81 30.51
1101 18.35 9.2 12.13 16.20 18.77 22.15 26.80 30.49
1102 18.36667 9.2 12.13 16.19 18.76 22.14 26.78 30.48
1103 18.38333 9.2 12.12 16.19 18.75 22.13 26.77 30.46
1104 18.4 9.2 12.12 16.18 18.74 22.12 26.75 30.44
1105 18.41667 9.2 12.11 16.17 18.73 22.10 26.74 30.43
1106 18.43333 9.2 12.10 16.16 18.72 22.09 26.73 30.41
1107 18.45 9.2 12.10 16.15 18.71 22.08 26.71 30.39
1108 18.46667 9.2 12.09 16.14 18.70 22.07 26.70 30.38
1109 18.48333 9.2 12.08 16.13 18.69 22.06 26.68 30.36
1110 18.5 9.2 12.08 16.12 18.68 22.04 26.67 30.34
1111 18.51667 9.2 12.07 16.12 18.67 22.03 26.65 30.33
1112 18.53333 9.2 12.06 16.11 18.66 22.02 26.64 30.31
1113 18.55 9.2 12.06 16.10 18.65 22.01 26.62 30.29
1114 18.56667 9.2 12.05 16.09 18.64 22.00 26.61 30.28
1115 18.58333 9.2 12.04 16.08 18.63 21.98 26.60 30.26
1116 18.6 9.2 12.04 16.07 18.62 21.97 26.58 30.24
1117 18.61667 9.2 12.03 16.06 18.61 21.96 26.57 30.23
1118 18.63333 9.2 12.02 16.06 18.60 21.95 26.55 30.21
1119 18.65 9.2 12.02 16.05 18.59 21.94 26.54 30.19
1120 18.66667 9.2 12.01 16.04 18.58 21.92 26.52 30.18
1121 18.68333 9.2 12.01 16.03 18.57 21.91 26.51 30.16
1122 18.7 9.1 12.00 16.02 18.56 21.90 26.49 30.15
1123 18.71667 9.1 11.99 16.01 18.55 21.89 26.48 30.13
1124 18.73333 9.1 11.99 16.00 18.54 21.88 26.47 30.11
1125 18.75 9.1 11.98 16.00 18.53 21.87 26.45 30.10
1126 18.76667 9.1 11.97 15.99 18.52 21.85 26.44 30.08
1127 18.78333 9.1 11.97 15.98 18.51 21.84 26.42 30.06
1128 18.8 9.1 11.96 15.97 18.50 21.83 26.41 30.05
1129 18.81667 9.1 11.96 15.96 18.49 21.82 26.40 30.03
1130 18.83333 9.1 11.95 15.95 18.48 21.81 26.38 30.02
1131 18.85 9.1 11.94 15.95 18.47 21.80 26.37 30.00
1132 18.86667 9.1 11.94 15.94 18.46 21.78 26.35 29.98
1133 18.88333 9.1 11.93 15.93 18.45 21.77 26.34 29.97
1134 18.9 9.1 11.92 15.92 18.44 21.76 26.32 29.95
1135 18.91667 9.1 11.92 15.91 18.43 21.75 26.31 29.94
1136 18.93333 9.1 11.91 15.90 18.42 21.74 26.30 29.92
1137 18.95 9.1 11.91 15.89 18.41 21.73 26.28 29.90
1138 18.96667 9.1 11.90 15.89 18.40 21.72 26.27 29.89
1139 18.98333 9.1 11.89 15.88 18.39 21.70 26.25 29.87
1140 19 9.1 11.89 15.87 18.38 21.69 26.24 29.86
1141 19.01667 9.1 11.88 15.86 18.37 21.68 26.23 29.84
1142 19.03333 9.1 11.87 15.85 18.36 21.67 26.21 29.82
1143 19.05 9.0 11.87 15.84 18.35 21.66 26.20 29.81
1144 19.06667 9.0 11.86 15.84 18.34 21.65 26.19 29.79
1145 19.08333 9.0 11.86 15.83 18.33 21.64 26.17 29.78
1146 19.1 9.0 11.85 15.82 18.32 21.62 26.16 29.76
1147 19.11667 9.0 11.84 15.81 18.31 21.61 26.14 29.74
1148 19.13333 9.0 11.84 15.80 18.30 21.60 26.13 29.73
1149 19.15 9.0 11.83 15.80 18.29 21.59 26.12 29.71
1150 19.16667 9.0 11.83 15.79 18.28 21.58 26.10 29.70
1151 19.18333 9.0 11.82 15.78 18.28 21.57 26.09 29.68
1152 19.2 9.0 11.81 15.77 18.27 21.56 26.07 29.67
1153 19.21667 9.0 11.81 15.76 18.26 21.54 26.06 29.65
1154 19.23333 9.0 11.80 15.75 18.25 21.53 26.05 29.63
1155 19.25 9.0 11.80 15.75 18.24 21.52 26.03 29.62
1156 19.26667 9.0 11.79 15.74 18.23 21.51 26.02 29.60
1157 19.28333 9.0 11.78 15.73 18.22 21.50 26.01 29.59
1158 19.3 9.0 11.78 15.72 18.21 21.49 25.99 29.57
1159 19.31667 9.0 11.77 15.71 18.20 21.48 25.98 29.56
1160 19.33333 9.0 11.76 15.71 18.19 21.47 25.97 29.54
1161 19.35 9.0 11.76 15.70 18.18 21.45 25.95 29.53
1162 19.36667 9.0 11.75 15.69 18.17 21.44 25.94 29.51
1163 19.38333 9.0 11.75 15.68 18.16 21.43 25.92 29.49
1164 19.4 9.0 11.74 15.67 18.15 21.42 25.91 29.48
1165 19.41667 8.9 11.73 15.67 18.14 21.41 25.90 29.46
1166 19.43333 8.9 11.73 15.66 18.13 21.40 25.88 29.45
1167 19.45 8.9 11.72 15.65 18.12 21.39 25.87 29.43
1168 19.46667 8.9 11.72 15.64 18.11 21.38 25.86 29.42
1169 19.48333 8.9 11.71 15.63 18.11 21.37 25.84 29.40
1170 19.5 8.9 11.71 15.62 18.10 21.35 25.83 29.39
1171 19.51667 8.9 11.70 15.62 18.09 21.34 25.82 29.37
1172 19.53333 8.9 11.69 15.61 18.08 21.33 25.80 29.36
1173 19.55 8.9 11.69 15.60 18.07 21.32 25.79 29.34
1174 19.56667 8.9 11.68 15.59 18.06 21.31 25.78 29.32
1175 19.58333 8.9 11.68 15.59 18.05 21.30 25.76 29.31
1176 19.6 8.9 11.67 15.58 18.04 21.29 25.75 29.29
1177 19.61667 8.9 11.66 15.57 18.03 21.28 25.74 29.28
1178 19.63333 8.9 11.66 15.56 18.02 21.27 25.72 29.26
1179 19.65 8.9 11.65 15.55 18.01 21.25 25.71 29.25
1180 19.66667 8.9 11.65 15.55 18.00 21.24 25.70 29.23
1181 19.68333 8.9 11.64 15.54 17.99 21.23 25.68 29.22
1182 19.7 8.9 11.63 15.53 17.98 21.22 25.67 29.20
1183 19.71667 8.9 11.63 15.52 17.98 21.21 25.66 29.19
1184 19.73333 8.9 11.62 15.51 17.97 21.20 25.64 29.17
1185 19.75 8.9 11.62 15.51 17.96 21.19 25.63 29.16
1186 19.76667 8.9 11.61 15.50 17.95 21.18 25.62 29.14
1187 19.78333 8.8 11.61 15.49 17.94 21.17 25.60 29.13
1188 19.8 8.8 11.60 15.48 17.93 21.16 25.59 29.11
1189 19.81667 8.8 11.59 15.47 17.92 21.15 25.58 29.10
1190 19.83333 8.8 11.59 15.47 17.91 21.14 25.56 29.08
1191 19.85 8.8 11.58 15.46 17.90 21.12 25.55 29.07
1192 19.86667 8.8 11.58 15.45 17.89 21.11 25.54 29.05
1193 19.88333 8.8 11.57 15.44 17.88 21.10 25.52 29.04
1194 19.9 8.8 11.56 15.44 17.88 21.09 25.51 29.02
1195 19.91667 8.8 11.56 15.43 17.87 21.08 25.50 29.01
1196 19.93333 8.8 11.55 15.42 17.86 21.07 25.48 28.99
1197 19.95 8.8 11.55 15.41 17.85 21.06 25.47 28.98
1198 19.96667 8.8 11.54 15.40 17.84 21.05 25.46 28.96
1199 19.98333 8.8 11.54 15.40 17.83 21.04 25.45 28.95
1200 20 8.8 11.53 15.39 17.82 21.03 25.43 28.93
1201 20.01667 8.8 11.52 15.38 17.81 21.02 25.42 28.92
1202 20.03333 8.8 11.52 15.37 17.80 21.01 25.41 28.90
1203 20.05 8.8 11.51 15.37 17.79 21.00 25.39 28.89
1204 20.06667 8.8 11.51 15.36 17.78 20.99 25.38 28.87
1205 20.08333 8.8 11.50 15.35 17.78 20.97 25.37 28.86
1206 20.1 8.8 11.50 15.34 17.77 20.96 25.36 28.84
1207 20.11667 8.8 11.49 15.34 17.76 20.95 25.34 28.83
1208 20.13333 8.8 11.48 15.33 17.75 20.94 25.33 28.81
1209 20.15 8.8 11.48 15.32 17.74 20.93 25.32 28.80



1210 20.16667 8.7 11.47 15.31 17.73 20.92 25.30 28.79
1211 20.18333 8.7 11.47 15.30 17.72 20.91 25.29 28.77
1212 20.2 8.7 11.46 15.30 17.71 20.90 25.28 28.76
1213 20.21667 8.7 11.46 15.29 17.70 20.89 25.27 28.74
1214 20.23333 8.7 11.45 15.28 17.70 20.88 25.25 28.73
1215 20.25 8.7 11.45 15.27 17.69 20.87 25.24 28.71
1216 20.26667 8.7 11.44 15.27 17.68 20.86 25.23 28.70
1217 20.28333 8.7 11.43 15.26 17.67 20.85 25.21 28.68
1218 20.3 8.7 11.43 15.25 17.66 20.84 25.20 28.67
1219 20.31667 8.7 11.42 15.24 17.65 20.83 25.19 28.65
1220 20.33333 8.7 11.42 15.24 17.64 20.82 25.18 28.64
1221 20.35 8.7 11.41 15.23 17.63 20.81 25.16 28.62
1222 20.36667 8.7 11.41 15.22 17.63 20.80 25.15 28.61
1223 20.38333 8.7 11.40 15.21 17.62 20.79 25.14 28.60
1224 20.4 8.7 11.40 15.21 17.61 20.77 25.13 28.58
1225 20.41667 8.7 11.39 15.20 17.60 20.76 25.11 28.57
1226 20.43333 8.7 11.38 15.19 17.59 20.75 25.10 28.55
1227 20.45 8.7 11.38 15.18 17.58 20.74 25.09 28.54
1228 20.46667 8.7 11.37 15.18 17.57 20.73 25.07 28.52
1229 20.48333 8.7 11.37 15.17 17.56 20.72 25.06 28.51
1230 20.5 8.7 11.36 15.16 17.56 20.71 25.05 28.49
1231 20.51667 8.7 11.36 15.15 17.55 20.70 25.04 28.48
1232 20.53333 8.7 11.35 15.15 17.54 20.69 25.02 28.47
1233 20.55 8.7 11.35 15.14 17.53 20.68 25.01 28.45
1234 20.56667 8.6 11.34 15.13 17.52 20.67 25.00 28.44
1235 20.58333 8.6 11.33 15.12 17.51 20.66 24.99 28.42
1236 20.6 8.6 11.33 15.12 17.50 20.65 24.97 28.41
1237 20.61667 8.6 11.32 15.11 17.50 20.64 24.96 28.39
1238 20.63333 8.6 11.32 15.10 17.49 20.63 24.95 28.38
1239 20.65 8.6 11.31 15.10 17.48 20.62 24.94 28.37
1240 20.66667 8.6 11.31 15.09 17.47 20.61 24.92 28.35
1241 20.68333 8.6 11.30 15.08 17.46 20.60 24.91 28.34
1242 20.7 8.6 11.30 15.07 17.45 20.59 24.90 28.32
1243 20.71667 8.6 11.29 15.07 17.44 20.58 24.89 28.31
1244 20.73333 8.6 11.29 15.06 17.44 20.57 24.87 28.29
1245 20.75 8.6 11.28 15.05 17.43 20.56 24.86 28.28
1246 20.76667 8.6 11.27 15.04 17.42 20.55 24.85 28.27
1247 20.78333 8.6 11.27 15.04 17.41 20.54 24.84 28.25
1248 20.8 8.6 11.26 15.03 17.40 20.53 24.83 28.24
1249 20.81667 8.6 11.26 15.02 17.39 20.52 24.81 28.22
1250 20.83333 8.6 11.25 15.01 17.38 20.51 24.80 28.21
1251 20.85 8.6 11.25 15.01 17.38 20.50 24.79 28.20
1252 20.86667 8.6 11.24 15.00 17.37 20.49 24.78 28.18
1253 20.88333 8.6 11.24 14.99 17.36 20.48 24.76 28.17
1254 20.9 8.6 11.23 14.99 17.35 20.47 24.75 28.15
1255 20.91667 8.6 11.23 14.98 17.34 20.46 24.74 28.14
1256 20.93333 8.6 11.22 14.97 17.33 20.45 24.73 28.13
1257 20.95 8.6 11.22 14.96 17.32 20.44 24.72 28.11
1258 20.96667 8.5 11.21 14.96 17.32 20.43 24.70 28.10
1259 20.98333 8.5 11.21 14.95 17.31 20.42 24.69 28.08
1260 21 8.5 11.20 14.94 17.30 20.41 24.68 28.07
1261 21.01667 8.5 11.19 14.94 17.29 20.40 24.67 28.06
1262 21.03333 8.5 11.19 14.93 17.28 20.39 24.65 28.04
1263 21.05 8.5 11.18 14.92 17.27 20.38 24.64 28.03
1264 21.06667 8.5 11.18 14.91 17.27 20.37 24.63 28.02
1265 21.08333 8.5 11.17 14.91 17.26 20.36 24.62 28.00
1266 21.1 8.5 11.17 14.90 17.25 20.35 24.61 27.99
1267 21.11667 8.5 11.16 14.89 17.24 20.34 24.59 27.97
1268 21.13333 8.5 11.16 14.89 17.23 20.33 24.58 27.96
1269 21.15 8.5 11.15 14.88 17.22 20.32 24.57 27.95
1270 21.16667 8.5 11.15 14.87 17.22 20.31 24.56 27.93
1271 21.18333 8.5 11.14 14.86 17.21 20.30 24.55 27.92
1272 21.2 8.5 11.14 14.86 17.20 20.29 24.53 27.91
1273 21.21667 8.5 11.13 14.85 17.19 20.28 24.52 27.89
1274 21.23333 8.5 11.13 14.84 17.18 20.27 24.51 27.88
1275 21.25 8.5 11.12 14.84 17.17 20.26 24.50 27.86
1276 21.26667 8.5 11.12 14.83 17.17 20.25 24.49 27.85
1277 21.28333 8.5 11.11 14.82 17.16 20.24 24.47 27.84
1278 21.3 8.5 11.11 14.81 17.15 20.23 24.46 27.82
1279 21.31667 8.5 11.10 14.81 17.14 20.22 24.45 27.81
1280 21.33333 8.5 11.10 14.80 17.13 20.21 24.44 27.80
1281 21.35 8.5 11.09 14.79 17.13 20.20 24.43 27.78
1282 21.36667 8.5 11.08 14.79 17.12 20.19 24.41 27.77
1283 21.38333 8.4 11.08 14.78 17.11 20.18 24.40 27.76
1284 21.4 8.4 11.07 14.77 17.10 20.17 24.39 27.74
1285 21.41667 8.4 11.07 14.77 17.09 20.16 24.38 27.73
1286 21.43333 8.4 11.06 14.76 17.08 20.15 24.37 27.71
1287 21.45 8.4 11.06 14.75 17.08 20.14 24.36 27.70
1288 21.46667 8.4 11.05 14.74 17.07 20.13 24.34 27.69
1289 21.48333 8.4 11.05 14.74 17.06 20.12 24.33 27.67
1290 21.5 8.4 11.04 14.73 17.05 20.11 24.32 27.66
1291 21.51667 8.4 11.04 14.72 17.04 20.10 24.31 27.65
1292 21.53333 8.4 11.03 14.72 17.04 20.10 24.30 27.63
1293 21.55 8.4 11.03 14.71 17.03 20.09 24.29 27.62
1294 21.56667 8.4 11.02 14.70 17.02 20.08 24.27 27.61
1295 21.58333 8.4 11.02 14.70 17.01 20.07 24.26 27.59
1296 21.6 8.4 11.01 14.69 17.00 20.06 24.25 27.58
1297 21.61667 8.4 11.01 14.68 17.00 20.05 24.24 27.57
1298 21.63333 8.4 11.00 14.68 16.99 20.04 24.23 27.55
1299 21.65 8.4 11.00 14.67 16.98 20.03 24.22 27.54
1300 21.66667 8.4 10.99 14.66 16.97 20.02 24.20 27.53
1301 21.68333 8.4 10.99 14.65 16.96 20.01 24.19 27.51
1302 21.7 8.4 10.98 14.65 16.96 20.00 24.18 27.50
1303 21.71667 8.4 10.98 14.64 16.95 19.99 24.17 27.49
1304 21.73333 8.4 10.97 14.63 16.94 19.98 24.16 27.47
1305 21.75 8.4 10.97 14.63 16.93 19.97 24.15 27.46
1306 21.76667 8.4 10.96 14.62 16.92 19.96 24.13 27.45
1307 21.78333 8.4 10.96 14.61 16.92 19.95 24.12 27.43
1308 21.8 8.4 10.95 14.61 16.91 19.94 24.11 27.42
1309 21.81667 8.3 10.95 14.60 16.90 19.93 24.10 27.41
1310 21.83333 8.3 10.94 14.59 16.89 19.92 24.09 27.39
1311 21.85 8.3 10.94 14.59 16.88 19.91 24.08 27.38
1312 21.86667 8.3 10.93 14.58 16.88 19.91 24.06 27.37
1313 21.88333 8.3 10.93 14.57 16.87 19.90 24.05 27.35
1314 21.9 8.3 10.92 14.57 16.86 19.89 24.04 27.34
1315 21.91667 8.3 10.92 14.56 16.85 19.88 24.03 27.33
1316 21.93333 8.3 10.91 14.55 16.84 19.87 24.02 27.32
1317 21.95 8.3 10.91 14.55 16.84 19.86 24.01 27.30
1318 21.96667 8.3 10.90 14.54 16.83 19.85 24.00 27.29
1319 21.98333 8.3 10.90 14.53 16.82 19.84 23.98 27.28
1320 22 8.3 10.89 14.53 16.81 19.83 23.97 27.26



1321 22.01667 8.3 10.89 14.52 16.81 19.82 23.96 27.25
1322 22.03333 8.3 10.88 14.51 16.80 19.81 23.95 27.24
1323 22.05 8.3 10.88 14.51 16.79 19.80 23.94 27.22
1324 22.06667 8.3 10.87 14.50 16.78 19.79 23.93 27.21
1325 22.08333 8.3 10.87 14.49 16.77 19.78 23.92 27.20
1326 22.1 8.3 10.86 14.49 16.77 19.77 23.91 27.19
1327 22.11667 8.3 10.86 14.48 16.76 19.77 23.89 27.17
1328 22.13333 8.3 10.85 14.47 16.75 19.76 23.88 27.16
1329 22.15 8.3 10.85 14.47 16.74 19.75 23.87 27.15
1330 22.16667 8.3 10.84 14.46 16.74 19.74 23.86 27.13
1331 22.18333 8.3 10.84 14.45 16.73 19.73 23.85 27.12
1332 22.2 8.3 10.83 14.45 16.72 19.72 23.84 27.11
1333 22.21667 8.3 10.83 14.44 16.71 19.71 23.83 27.10
1334 22.23333 8.3 10.82 14.43 16.70 19.70 23.82 27.08
1335 22.25 8.3 10.82 14.43 16.70 19.69 23.80 27.07
1336 22.26667 8.2 10.81 14.42 16.69 19.68 23.79 27.06
1337 22.28333 8.2 10.81 14.41 16.68 19.67 23.78 27.04
1338 22.3 8.2 10.80 14.41 16.67 19.66 23.77 27.03
1339 22.31667 8.2 10.80 14.40 16.67 19.65 23.76 27.02
1340 22.33333 8.2 10.79 14.39 16.66 19.65 23.75 27.01
1341 22.35 8.2 10.79 14.39 16.65 19.64 23.74 26.99
1342 22.36667 8.2 10.79 14.38 16.64 19.63 23.73 26.98
1343 22.38333 8.2 10.78 14.37 16.64 19.62 23.71 26.97
1344 22.4 8.2 10.78 14.37 16.63 19.61 23.70 26.95
1345 22.41667 8.2 10.77 14.36 16.62 19.60 23.69 26.94
1346 22.43333 8.2 10.77 14.35 16.61 19.59 23.68 26.93
1347 22.45 8.2 10.76 14.35 16.60 19.58 23.67 26.92
1348 22.46667 8.2 10.76 14.34 16.60 19.57 23.66 26.90
1349 22.48333 8.2 10.75 14.33 16.59 19.56 23.65 26.89
1350 22.5 8.2 10.75 14.33 16.58 19.55 23.64 26.88
1351 22.51667 8.2 10.74 14.32 16.57 19.55 23.63 26.87
1352 22.53333 8.2 10.74 14.32 16.57 19.54 23.62 26.85
1353 22.55 8.2 10.73 14.31 16.56 19.53 23.60 26.84
1354 22.56667 8.2 10.73 14.30 16.55 19.52 23.59 26.83
1355 22.58333 8.2 10.72 14.30 16.54 19.51 23.58 26.82
1356 22.6 8.2 10.72 14.29 16.54 19.50 23.57 26.80
1357 22.61667 8.2 10.71 14.28 16.53 19.49 23.56 26.79
1358 22.63333 8.2 10.71 14.28 16.52 19.48 23.55 26.78
1359 22.65 8.2 10.70 14.27 16.51 19.47 23.54 26.77
1360 22.66667 8.2 10.70 14.26 16.51 19.46 23.53 26.75
1361 22.68333 8.2 10.69 14.26 16.50 19.46 23.52 26.74
1362 22.7 8.2 10.69 14.25 16.49 19.45 23.51 26.73
1363 22.71667 8.2 10.69 14.24 16.48 19.44 23.50 26.72
1364 22.73333 8.1 10.68 14.24 16.48 19.43 23.48 26.70
1365 22.75 8.1 10.68 14.23 16.47 19.42 23.47 26.69
1366 22.76667 8.1 10.67 14.23 16.46 19.41 23.46 26.68
1367 22.78333 8.1 10.67 14.22 16.45 19.40 23.45 26.67
1368 22.8 8.1 10.66 14.21 16.45 19.39 23.44 26.65
1369 22.81667 8.1 10.66 14.21 16.44 19.38 23.43 26.64
1370 22.83333 8.1 10.65 14.20 16.43 19.38 23.42 26.63
1371 22.85 8.1 10.65 14.19 16.42 19.37 23.41 26.62
1372 22.86667 8.1 10.64 14.19 16.42 19.36 23.40 26.60
1373 22.88333 8.1 10.64 14.18 16.41 19.35 23.39 26.59
1374 22.9 8.1 10.63 14.17 16.40 19.34 23.38 26.58
1375 22.91667 8.1 10.63 14.17 16.39 19.33 23.37 26.57
1376 22.93333 8.1 10.62 14.16 16.39 19.32 23.35 26.55
1377 22.95 8.1 10.62 14.16 16.38 19.31 23.34 26.54
1378 22.96667 8.1 10.62 14.15 16.37 19.31 23.33 26.53
1379 22.98333 8.1 10.61 14.14 16.37 19.30 23.32 26.52
1380 23 8.1 10.61 14.14 16.36 19.29 23.31 26.51
1381 23.01667 8.1 10.60 14.13 16.35 19.28 23.30 26.49
1382 23.03333 8.1 10.60 14.12 16.34 19.27 23.29 26.48
1383 23.05 8.1 10.59 14.12 16.34 19.26 23.28 26.47
1384 23.06667 8.1 10.59 14.11 16.33 19.25 23.27 26.46
1385 23.08333 8.1 10.58 14.11 16.32 19.24 23.26 26.44
1386 23.1 8.1 10.58 14.10 16.31 19.24 23.25 26.43
1387 23.11667 8.1 10.57 14.09 16.31 19.23 23.24 26.42
1388 23.13333 8.1 10.57 14.09 16.30 19.22 23.23 26.41
1389 23.15 8.1 10.56 14.08 16.29 19.21 23.22 26.40
1390 23.16667 8.1 10.56 14.07 16.28 19.20 23.21 26.38
1391 23.18333 8.1 10.56 14.07 16.28 19.19 23.19 26.37
1392 23.2 8.0 10.55 14.06 16.27 19.18 23.18 26.36
1393 23.21667 8.0 10.55 14.06 16.26 19.17 23.17 26.35
1394 23.23333 8.0 10.54 14.05 16.26 19.17 23.16 26.34
1395 23.25 8.0 10.54 14.04 16.25 19.16 23.15 26.32
1396 23.26667 8.0 10.53 14.04 16.24 19.15 23.14 26.31
1397 23.28333 8.0 10.53 14.03 16.23 19.14 23.13 26.30
1398 23.3 8.0 10.52 14.02 16.23 19.13 23.12 26.29
1399 23.31667 8.0 10.52 14.02 16.22 19.12 23.11 26.28
1400 23.33333 8.0 10.51 14.01 16.21 19.11 23.10 26.26
1401 23.35 8.0 10.51 14.01 16.20 19.11 23.09 26.25
1402 23.36667 8.0 10.51 14.00 16.20 19.10 23.08 26.24
1403 23.38333 8.0 10.50 13.99 16.19 19.09 23.07 26.23
1404 23.4 8.0 10.50 13.99 16.18 19.08 23.06 26.22
1405 23.41667 8.0 10.49 13.98 16.18 19.07 23.05 26.20
1406 23.43333 8.0 10.49 13.98 16.17 19.06 23.04 26.19
1407 23.45 8.0 10.48 13.97 16.16 19.05 23.03 26.18
1408 23.46667 8.0 10.48 13.96 16.15 19.05 23.02 26.17
1409 23.48333 8.0 10.47 13.96 16.15 19.04 23.01 26.16
1410 23.5 8.0 10.47 13.95 16.14 19.03 23.00 26.14
1411 23.51667 8.0 10.47 13.94 16.13 19.02 22.99 26.13
1412 23.53333 8.0 10.46 13.94 16.13 19.01 22.98 26.12
1413 23.55 8.0 10.46 13.93 16.12 19.00 22.96 26.11
1414 23.56667 8.0 10.45 13.93 16.11 19.00 22.95 26.10
1415 23.58333 8.0 10.45 13.92 16.10 18.99 22.94 26.08
1416 23.6 8.0 10.44 13.91 16.10 18.98 22.93 26.07
1417 23.61667 8.0 10.44 13.91 16.09 18.97 22.92 26.06
1418 23.63333 8.0 10.43 13.90 16.08 18.96 22.91 26.05
1419 23.65 8.0 10.43 13.90 16.08 18.95 22.90 26.04
1420 23.66667 8.0 10.42 13.89 16.07 18.94 22.89 26.03
1421 23.68333 8.0 10.42 13.88 16.06 18.94 22.88 26.01
1422 23.7 7.9 10.42 13.88 16.06 18.93 22.87 26.00
1423 23.71667 7.9 10.41 13.87 16.05 18.92 22.86 25.99
1424 23.73333 7.9 10.41 13.87 16.04 18.91 22.85 25.98
1425 23.75 7.9 10.40 13.86 16.03 18.90 22.84 25.97
1426 23.76667 7.9 10.40 13.85 16.03 18.89 22.83 25.96
1427 23.78333 7.9 10.39 13.85 16.02 18.89 22.82 25.94
1428 23.8 7.9 10.39 13.84 16.01 18.88 22.81 25.93
1429 23.81667 7.9 10.39 13.84 16.01 18.87 22.80 25.92
1430 23.83333 7.9 10.38 13.83 16.00 18.86 22.79 25.91
1431 23.85 7.9 10.38 13.82 15.99 18.85 22.78 25.90



1432 23.86667 7.9 10.37 13.82 15.99 18.84 22.77 25.89
1433 23.88333 7.9 10.37 13.81 15.98 18.84 22.76 25.87
1434 23.9 7.9 10.36 13.81 15.97 18.83 22.75 25.86
1435 23.91667 7.9 10.36 13.80 15.96 18.82 22.74 25.85
1436 23.93333 7.9 10.35 13.79 15.96 18.81 22.73 25.84
1437 23.95 7.9 10.35 13.79 15.95 18.80 22.72 25.83
1438 23.96667 7.9 10.35 13.78 15.94 18.79 22.71 25.82
1439 23.98333 7.9 10.34 13.78 15.94 18.79 22.70 25.80
1440 24 7.9 10.34 13.77 15.93 18.78 22.69 25.79
1441 24.01667 7.9 10.33 13.77 15.92 18.77 22.68 25.78
1442 24.03333 7.9 10.33 13.76 15.92 18.76 22.67 25.77
1443 24.05 7.9 10.32 13.75 15.91 18.75 22.66 25.76
1444 24.06667 7.9 10.32 13.75 15.90 18.75 22.65 25.75
1445 24.08333 7.9 10.32 13.74 15.90 18.74 22.64 25.74
1446 24.1 7.9 10.31 13.74 15.89 18.73 22.63 25.72
1447 24.11667 7.9 10.31 13.73 15.88 18.72 22.62 25.71
1448 24.13333 7.9 10.30 13.72 15.87 18.71 22.61 25.70
1449 24.15 7.9 10.30 13.72 15.87 18.70 22.60 25.69
1450 24.16667 7.9 10.29 13.71 15.86 18.70 22.59 25.68
1451 24.18333 7.9 10.29 13.71 15.85 18.69 22.58 25.67
1452 24.2 7.8 10.29 13.70 15.85 18.68 22.57 25.65
1453 24.21667 7.8 10.28 13.70 15.84 18.67 22.56 25.64
1454 24.23333 7.8 10.28 13.69 15.83 18.66 22.55 25.63
1455 24.25 7.8 10.27 13.68 15.83 18.66 22.54 25.62
1456 24.26667 7.8 10.27 13.68 15.82 18.65 22.53 25.61
1457 24.28333 7.8 10.26 13.67 15.81 18.64 22.52 25.60
1458 24.3 7.8 10.26 13.67 15.81 18.63 22.51 25.59
1459 24.31667 7.8 10.26 13.66 15.80 18.62 22.50 25.58
1460 24.33333 7.8 10.25 13.65 15.79 18.62 22.49 25.56
1461 24.35 7.8 10.25 13.65 15.79 18.61 22.48 25.55
1462 24.36667 7.8 10.24 13.64 15.78 18.60 22.47 25.54
1463 24.38333 7.8 10.24 13.64 15.77 18.59 22.46 25.53
1464 24.4 7.8 10.23 13.63 15.77 18.58 22.45 25.52
1465 24.41667 7.8 10.23 13.63 15.76 18.58 22.44 25.51
1466 24.43333 7.8 10.23 13.62 15.75 18.57 22.43 25.50
1467 24.45 7.8 10.22 13.61 15.75 18.56 22.42 25.49
1468 24.46667 7.8 10.22 13.61 15.74 18.55 22.41 25.47
1469 24.48333 7.8 10.21 13.60 15.73 18.54 22.40 25.46
1470 24.5 7.8 10.21 13.60 15.73 18.54 22.39 25.45
1471 24.51667 7.8 10.21 13.59 15.72 18.53 22.38 25.44
1472 24.53333 7.8 10.20 13.59 15.71 18.52 22.37 25.43
1473 24.55 7.8 10.20 13.58 15.71 18.51 22.36 25.42
1474 24.56667 7.8 10.19 13.57 15.70 18.50 22.35 25.41
1475 24.58333 7.8 10.19 13.57 15.69 18.50 22.34 25.40
1476 24.6 7.8 10.18 13.56 15.69 18.49 22.33 25.38
1477 24.61667 7.8 10.18 13.56 15.68 18.48 22.32 25.37
1478 24.63333 7.8 10.18 13.55 15.67 18.47 22.31 25.36
1479 24.65 7.8 10.17 13.55 15.67 18.46 22.30 25.35
1480 24.66667 7.8 10.17 13.54 15.66 18.46 22.29 25.34
1481 24.68333 7.8 10.16 13.53 15.65 18.45 22.29 25.33
1482 24.7 7.8 10.16 13.53 15.65 18.44 22.28 25.32
1483 24.71667 7.8 10.16 13.52 15.64 18.43 22.27 25.31
1484 24.73333 7.7 10.15 13.52 15.63 18.42 22.26 25.30
1485 24.75 7.7 10.15 13.51 15.63 18.42 22.25 25.28
1486 24.76667 7.7 10.14 13.51 15.62 18.41 22.24 25.27
1487 24.78333 7.7 10.14 13.50 15.61 18.40 22.23 25.26
1488 24.8 7.7 10.13 13.49 15.61 18.39 22.22 25.25
1489 24.81667 7.7 10.13 13.49 15.60 18.38 22.21 25.24
1490 24.83333 7.7 10.13 13.48 15.59 18.38 22.20 25.23
1491 24.85 7.7 10.12 13.48 15.59 18.37 22.19 25.22
1492 24.86667 7.7 10.12 13.47 15.58 18.36 22.18 25.21
1493 24.88333 7.7 10.11 13.47 15.57 18.35 22.17 25.20
1494 24.9 7.7 10.11 13.46 15.57 18.35 22.16 25.19
1495 24.91667 7.7 10.11 13.46 15.56 18.34 22.15 25.17
1496 24.93333 7.7 10.10 13.45 15.55 18.33 22.14 25.16
1497 24.95 7.7 10.10 13.44 15.55 18.32 22.13 25.15
1498 24.96667 7.7 10.09 13.44 15.54 18.31 22.12 25.14
1499 24.98333 7.7 10.09 13.43 15.53 18.31 22.11 25.13
1500 25 7.7 10.09 13.43 15.53 18.30 22.10 25.12
1501 25.01667 7.7 10.08 13.42 15.52 18.29 22.09 25.11
1502 25.03333 7.7 10.08 13.42 15.51 18.28 22.08 25.10
1503 25.05 7.7 10.07 13.41 15.51 18.28 22.07 25.09
1504 25.06667 7.7 10.07 13.41 15.50 18.27 22.07 25.08
1505 25.08333 7.7 10.06 13.40 15.50 18.26 22.06 25.07
1506 25.1 7.7 10.06 13.39 15.49 18.25 22.05 25.06
1507 25.11667 7.7 10.06 13.39 15.48 18.24 22.04 25.04
1508 25.13333 7.7 10.05 13.38 15.48 18.24 22.03 25.03
1509 25.15 7.7 10.05 13.38 15.47 18.23 22.02 25.02
1510 25.16667 7.7 10.04 13.37 15.46 18.22 22.01 25.01
1511 25.18333 7.7 10.04 13.37 15.46 18.21 22.00 25.00
1512 25.2 7.7 10.04 13.36 15.45 18.21 21.99 24.99
1513 25.21667 7.7 10.03 13.36 15.44 18.20 21.98 24.98
1514 25.23333 7.7 10.03 13.35 15.44 18.19 21.97 24.97
1515 25.25 7.7 10.02 13.34 15.43 18.18 21.96 24.96
1516 25.26667 7.6 10.02 13.34 15.42 18.18 21.95 24.95
1517 25.28333 7.6 10.02 13.33 15.42 18.17 21.94 24.94
1518 25.3 7.6 10.01 13.33 15.41 18.16 21.93 24.93
1519 25.31667 7.6 10.01 13.32 15.41 18.15 21.92 24.92
1520 25.33333 7.6 10.00 13.32 15.40 18.14 21.92 24.90
1521 25.35 7.6 10.00 13.31 15.39 18.14 21.91 24.89
1522 25.36667 7.6 10.00 13.31 15.39 18.13 21.90 24.88
1523 25.38333 7.6 9.99 13.30 15.38 18.12 21.89 24.87
1524 25.4 7.6 9.99 13.30 15.37 18.11 21.88 24.86
1525 25.41667 7.6 9.98 13.29 15.37 18.11 21.87 24.85
1526 25.43333 7.6 9.98 13.28 15.36 18.10 21.86 24.84
1527 25.45 7.6 9.98 13.28 15.35 18.09 21.85 24.83
1528 25.46667 7.6 9.97 13.27 15.35 18.08 21.84 24.82
1529 25.48333 7.6 9.97 13.27 15.34 18.08 21.83 24.81
1530 25.5 7.6 9.96 13.26 15.34 18.07 21.82 24.80
1531 25.51667 7.6 9.96 13.26 15.33 18.06 21.81 24.79
1532 25.53333 7.6 9.96 13.25 15.32 18.05 21.80 24.78
1533 25.55 7.6 9.95 13.25 15.32 18.05 21.79 24.77
1534 25.56667 7.6 9.95 13.24 15.31 18.04 21.79 24.76
1535 25.58333 7.6 9.95 13.24 15.30 18.03 21.78 24.75
1536 25.6 7.6 9.94 13.23 15.30 18.02 21.77 24.74
1537 25.61667 7.6 9.94 13.23 15.29 18.02 21.76 24.72
1538 25.63333 7.6 9.93 13.22 15.28 18.01 21.75 24.71
1539 25.65 7.6 9.93 13.21 15.28 18.00 21.74 24.70
1540 25.66667 7.6 9.93 13.21 15.27 17.99 21.73 24.69
1541 25.68333 7.6 9.92 13.20 15.27 17.99 21.72 24.68
1542 25.7 7.6 9.92 13.20 15.26 17.98 21.71 24.67



1543 25.71667 7.6 9.91 13.19 15.25 17.97 21.70 24.66
1544 25.73333 7.6 9.91 13.19 15.25 17.96 21.69 24.65
1545 25.75 7.6 9.91 13.18 15.24 17.96 21.68 24.64
1546 25.76667 7.6 9.90 13.18 15.23 17.95 21.68 24.63
1547 25.78333 7.6 9.90 13.17 15.23 17.94 21.67 24.62
1548 25.8 7.6 9.89 13.17 15.22 17.93 21.66 24.61
1549 25.81667 7.6 9.89 13.16 15.22 17.93 21.65 24.60
1550 25.83333 7.5 9.89 13.16 15.21 17.92 21.64 24.59
1551 25.85 7.5 9.88 13.15 15.20 17.91 21.63 24.58
1552 25.86667 7.5 9.88 13.15 15.20 17.90 21.62 24.57
1553 25.88333 7.5 9.87 13.14 15.19 17.90 21.61 24.56
1554 25.9 7.5 9.87 13.14 15.19 17.89 21.60 24.55
1555 25.91667 7.5 9.87 13.13 15.18 17.88 21.59 24.54
1556 25.93333 7.5 9.86 13.12 15.17 17.88 21.59 24.53
1557 25.95 7.5 9.86 13.12 15.17 17.87 21.58 24.52
1558 25.96667 7.5 9.86 13.11 15.16 17.86 21.57 24.51
1559 25.98333 7.5 9.85 13.11 15.15 17.85 21.56 24.50
1560 26 7.5 9.85 13.10 15.15 17.85 21.55 24.49
1561 26.01667 7.5 9.84 13.10 15.14 17.84 21.54 24.47
1562 26.03333 7.5 9.84 13.09 15.14 17.83 21.53 24.46
1563 26.05 7.5 9.84 13.09 15.13 17.82 21.52 24.45
1564 26.06667 7.5 9.83 13.08 15.12 17.82 21.51 24.44
1565 26.08333 7.5 9.83 13.08 15.12 17.81 21.50 24.43
1566 26.1 7.5 9.82 13.07 15.11 17.80 21.50 24.42
1567 26.11667 7.5 9.82 13.07 15.11 17.79 21.49 24.41
1568 26.13333 7.5 9.82 13.06 15.10 17.79 21.48 24.40
1569 26.15 7.5 9.81 13.06 15.09 17.78 21.47 24.39
1570 26.16667 7.5 9.81 13.05 15.09 17.77 21.46 24.38
1571 26.18333 7.5 9.81 13.05 15.08 17.77 21.45 24.37
1572 26.2 7.5 9.80 13.04 15.07 17.76 21.44 24.36
1573 26.21667 7.5 9.80 13.04 15.07 17.75 21.43 24.35
1574 26.23333 7.5 9.79 13.03 15.06 17.74 21.42 24.34
1575 26.25 7.5 9.79 13.03 15.06 17.74 21.42 24.33
1576 26.26667 7.5 9.79 13.02 15.05 17.73 21.41 24.32
1577 26.28333 7.5 9.78 13.02 15.04 17.72 21.40 24.31
1578 26.3 7.5 9.78 13.01 15.04 17.72 21.39 24.30
1579 26.31667 7.5 9.78 13.00 15.03 17.71 21.38 24.29
1580 26.33333 7.5 9.77 13.00 15.03 17.70 21.37 24.28
1581 26.35 7.5 9.77 12.99 15.02 17.69 21.36 24.27
1582 26.36667 7.5 9.76 12.99 15.01 17.69 21.35 24.26
1583 26.38333 7.5 9.76 12.98 15.01 17.68 21.35 24.25
1584 26.4 7.4 9.76 12.98 15.00 17.67 21.34 24.24
1585 26.41667 7.4 9.75 12.97 15.00 17.66 21.33 24.23
1586 26.43333 7.4 9.75 12.97 14.99 17.66 21.32 24.22
1587 26.45 7.4 9.75 12.96 14.98 17.65 21.31 24.21
1588 26.46667 7.4 9.74 12.96 14.98 17.64 21.30 24.20
1589 26.48333 7.4 9.74 12.95 14.97 17.64 21.29 24.19
1590 26.5 7.4 9.73 12.95 14.97 17.63 21.28 24.18
1591 26.51667 7.4 9.73 12.94 14.96 17.62 21.28 24.17
1592 26.53333 7.4 9.73 12.94 14.95 17.61 21.27 24.16
1593 26.55 7.4 9.72 12.93 14.95 17.61 21.26 24.15
1594 26.56667 7.4 9.72 12.93 14.94 17.60 21.25 24.14
1595 26.58333 7.4 9.72 12.92 14.94 17.59 21.24 24.13
1596 26.6 7.4 9.71 12.92 14.93 17.59 21.23 24.12
1597 26.61667 7.4 9.71 12.91 14.92 17.58 21.22 24.11
1598 26.63333 7.4 9.70 12.91 14.92 17.57 21.21 24.10
1599 26.65 7.4 9.70 12.90 14.91 17.57 21.21 24.09
1600 26.66667 7.4 9.70 12.90 14.91 17.56 21.20 24.08
1601 26.68333 7.4 9.69 12.89 14.90 17.55 21.19 24.07
1602 26.7 7.4 9.69 12.89 14.89 17.54 21.18 24.06
1603 26.71667 7.4 9.69 12.88 14.89 17.54 21.17 24.05
1604 26.73333 7.4 9.68 12.88 14.88 17.53 21.16 24.04
1605 26.75 7.4 9.68 12.87 14.88 17.52 21.15 24.03
1606 26.76667 7.4 9.67 12.87 14.87 17.52 21.15 24.02
1607 26.78333 7.4 9.67 12.86 14.87 17.51 21.14 24.01
1608 26.8 7.4 9.67 12.86 14.86 17.50 21.13 24.00
1609 26.81667 7.4 9.66 12.85 14.85 17.49 21.12 23.99
1610 26.83333 7.4 9.66 12.85 14.85 17.49 21.11 23.98
1611 26.85 7.4 9.66 12.84 14.84 17.48 21.10 23.97
1612 26.86667 7.4 9.65 12.84 14.84 17.47 21.09 23.96
1613 26.88333 7.4 9.65 12.83 14.83 17.47 21.09 23.95
1614 26.9 7.4 9.65 12.83 14.82 17.46 21.08 23.94
1615 26.91667 7.4 9.64 12.82 14.82 17.45 21.07 23.93
1616 26.93333 7.4 9.64 12.82 14.81 17.45 21.06 23.92
1617 26.95 7.4 9.63 12.81 14.81 17.44 21.05 23.91
1618 26.96667 7.4 9.63 12.81 14.80 17.43 21.04 23.90
1619 26.98333 7.4 9.63 12.80 14.80 17.42 21.03 23.89
1620 27 7.3 9.62 12.80 14.79 17.42 21.03 23.88
1621 27.01667 7.3 9.62 12.79 14.78 17.41 21.02 23.87
1622 27.03333 7.3 9.62 12.79 14.78 17.40 21.01 23.86
1623 27.05 7.3 9.61 12.78 14.77 17.40 21.00 23.86
1624 27.06667 7.3 9.61 12.78 14.77 17.39 20.99 23.85
1625 27.08333 7.3 9.61 12.77 14.76 17.38 20.98 23.84
1626 27.1 7.3 9.60 12.77 14.75 17.38 20.97 23.83
1627 27.11667 7.3 9.60 12.76 14.75 17.37 20.97 23.82
1628 27.13333 7.3 9.59 12.76 14.74 17.36 20.96 23.81
1629 27.15 7.3 9.59 12.75 14.74 17.36 20.95 23.80
1630 27.16667 7.3 9.59 12.75 14.73 17.35 20.94 23.79
1631 27.18333 7.3 9.58 12.74 14.73 17.34 20.93 23.78
1632 27.2 7.3 9.58 12.74 14.72 17.34 20.92 23.77
1633 27.21667 7.3 9.58 12.73 14.71 17.33 20.92 23.76
1634 27.23333 7.3 9.57 12.73 14.71 17.32 20.91 23.75
1635 27.25 7.3 9.57 12.72 14.70 17.31 20.90 23.74
1636 27.26667 7.3 9.57 12.72 14.70 17.31 20.89 23.73
1637 27.28333 7.3 9.56 12.71 14.69 17.30 20.88 23.72
1638 27.3 7.3 9.56 12.71 14.69 17.29 20.87 23.71
1639 27.31667 7.3 9.56 12.70 14.68 17.29 20.87 23.70
1640 27.33333 7.3 9.55 12.70 14.67 17.28 20.86 23.69
1641 27.35 7.3 9.55 12.69 14.67 17.27 20.85 23.68
1642 27.36667 7.3 9.54 12.69 14.66 17.27 20.84 23.67
1643 27.38333 7.3 9.54 12.68 14.66 17.26 20.83 23.66
1644 27.4 7.3 9.54 12.68 14.65 17.25 20.82 23.65
1645 27.41667 7.3 9.53 12.68 14.65 17.25 20.82 23.64
1646 27.43333 7.3 9.53 12.67 14.64 17.24 20.81 23.63
1647 27.45 7.3 9.53 12.67 14.63 17.23 20.80 23.62
1648 27.46667 7.3 9.52 12.66 14.63 17.23 20.79 23.61
1649 27.48333 7.3 9.52 12.66 14.62 17.22 20.78 23.61
1650 27.5 7.3 9.52 12.65 14.62 17.21 20.77 23.60
1651 27.51667 7.3 9.51 12.65 14.61 17.21 20.77 23.59
1652 27.53333 7.3 9.51 12.64 14.61 17.20 20.76 23.58
1653 27.55 7.3 9.51 12.64 14.60 17.19 20.75 23.57



1654 27.56667 7.3 9.50 12.63 14.59 17.19 20.74 23.56
1655 27.58333 7.3 9.50 12.63 14.59 17.18 20.73 23.55
1656 27.6 7.3 9.50 12.62 14.58 17.17 20.72 23.54
1657 27.61667 7.2 9.49 12.62 14.58 17.17 20.72 23.53
1658 27.63333 7.2 9.49 12.61 14.57 17.16 20.71 23.52
1659 27.65 7.2 9.48 12.61 14.57 17.15 20.70 23.51
1660 27.66667 7.2 9.48 12.60 14.56 17.15 20.69 23.50
1661 27.68333 7.2 9.48 12.60 14.56 17.14 20.68 23.49
1662 27.7 7.2 9.47 12.59 14.55 17.13 20.68 23.48
1663 27.71667 7.2 9.47 12.59 14.54 17.13 20.67 23.47
1664 27.73333 7.2 9.47 12.58 14.54 17.12 20.66 23.46
1665 27.75 7.2 9.46 12.58 14.53 17.11 20.65 23.45
1666 27.76667 7.2 9.46 12.57 14.53 17.11 20.64 23.45
1667 27.78333 7.2 9.46 12.57 14.52 17.10 20.63 23.44
1668 27.8 7.2 9.45 12.56 14.52 17.09 20.63 23.43
1669 27.81667 7.2 9.45 12.56 14.51 17.09 20.62 23.42
1670 27.83333 7.2 9.45 12.56 14.50 17.08 20.61 23.41
1671 27.85 7.2 9.44 12.55 14.50 17.07 20.60 23.40
1672 27.86667 7.2 9.44 12.55 14.49 17.07 20.59 23.39
1673 27.88333 7.2 9.44 12.54 14.49 17.06 20.59 23.38
1674 27.9 7.2 9.43 12.54 14.48 17.05 20.58 23.37
1675 27.91667 7.2 9.43 12.53 14.48 17.05 20.57 23.36
1676 27.93333 7.2 9.43 12.53 14.47 17.04 20.56 23.35
1677 27.95 7.2 9.42 12.52 14.47 17.03 20.55 23.34
1678 27.96667 7.2 9.42 12.52 14.46 17.03 20.55 23.33
1679 27.98333 7.2 9.42 12.51 14.46 17.02 20.54 23.32
1680 28 7.2 9.41 12.51 14.45 17.01 20.53 23.31
1681 28.01667 7.2 9.41 12.50 14.44 17.01 20.52 23.31
1682 28.03333 7.2 9.41 12.50 14.44 17.00 20.51 23.30
1683 28.05 7.2 9.40 12.49 14.43 16.99 20.50 23.29
1684 28.06667 7.2 9.40 12.49 14.43 16.99 20.50 23.28
1685 28.08333 7.2 9.39 12.48 14.42 16.98 20.49 23.27
1686 28.1 7.2 9.39 12.48 14.42 16.97 20.48 23.26
1687 28.11667 7.2 9.39 12.48 14.41 16.97 20.47 23.25
1688 28.13333 7.2 9.38 12.47 14.41 16.96 20.46 23.24
1689 28.15 7.2 9.38 12.47 14.40 16.95 20.46 23.23
1690 28.16667 7.2 9.38 12.46 14.39 16.95 20.45 23.22
1691 28.18333 7.2 9.37 12.46 14.39 16.94 20.44 23.21
1692 28.2 7.2 9.37 12.45 14.38 16.93 20.43 23.20
1693 28.21667 7.2 9.37 12.45 14.38 16.93 20.42 23.20
1694 28.23333 7.2 9.36 12.44 14.37 16.92 20.42 23.19
1695 28.25 7.2 9.36 12.44 14.37 16.91 20.41 23.18
1696 28.26667 7.1 9.36 12.43 14.36 16.91 20.40 23.17
1697 28.28333 7.1 9.35 12.43 14.36 16.90 20.39 23.16
1698 28.3 7.1 9.35 12.42 14.35 16.89 20.39 23.15
1699 28.31667 7.1 9.35 12.42 14.35 16.89 20.38 23.14
1700 28.33333 7.1 9.34 12.41 14.34 16.88 20.37 23.13
1701 28.35 7.1 9.34 12.41 14.33 16.88 20.36 23.12
1702 28.36667 7.1 9.34 12.41 14.33 16.87 20.35 23.11
1703 28.38333 7.1 9.33 12.40 14.32 16.86 20.35 23.10
1704 28.4 7.1 9.33 12.40 14.32 16.86 20.34 23.10
1705 28.41667 7.1 9.33 12.39 14.31 16.85 20.33 23.09
1706 28.43333 7.1 9.32 12.39 14.31 16.84 20.32 23.08
1707 28.45 7.1 9.32 12.38 14.30 16.84 20.31 23.07
1708 28.46667 7.1 9.32 12.38 14.30 16.83 20.31 23.06
1709 28.48333 7.1 9.31 12.37 14.29 16.82 20.30 23.05
1710 28.5 7.1 9.31 12.37 14.29 16.82 20.29 23.04
1711 28.51667 7.1 9.31 12.36 14.28 16.81 20.28 23.03
1712 28.53333 7.1 9.30 12.36 14.28 16.80 20.27 23.02
1713 28.55 7.1 9.30 12.35 14.27 16.80 20.27 23.01
1714 28.56667 7.1 9.30 12.35 14.26 16.79 20.26 23.01
1715 28.58333 7.1 9.29 12.35 14.26 16.79 20.25 23.00
1716 28.6 7.1 9.29 12.34 14.25 16.78 20.24 22.99
1717 28.61667 7.1 9.29 12.34 14.25 16.77 20.24 22.98
1718 28.63333 7.1 9.28 12.33 14.24 16.77 20.23 22.97
1719 28.65 7.1 9.28 12.33 14.24 16.76 20.22 22.96
1720 28.66667 7.1 9.28 12.32 14.23 16.75 20.21 22.95
1721 28.68333 7.1 9.27 12.32 14.23 16.75 20.20 22.94
1722 28.7 7.1 9.27 12.31 14.22 16.74 20.20 22.93
1723 28.71667 7.1 9.27 12.31 14.22 16.73 20.19 22.92
1724 28.73333 7.1 9.26 12.30 14.21 16.73 20.18 22.92
1725 28.75 7.1 9.26 12.30 14.21 16.72 20.17 22.91
1726 28.76667 7.1 9.26 12.30 14.20 16.72 20.17 22.90
1727 28.78333 7.1 9.25 12.29 14.20 16.71 20.16 22.89
1728 28.8 7.1 9.25 12.29 14.19 16.70 20.15 22.88
1729 28.81667 7.1 9.25 12.28 14.19 16.70 20.14 22.87
1730 28.83333 7.1 9.24 12.28 14.18 16.69 20.13 22.86
1731 28.85 7.1 9.24 12.27 14.17 16.68 20.13 22.85
1732 28.86667 7.1 9.24 12.27 14.17 16.68 20.12 22.84
1733 28.88333 7.1 9.23 12.26 14.16 16.67 20.11 22.84
1734 28.9 7.1 9.23 12.26 14.16 16.67 20.10 22.83
1735 28.91667 7.1 9.23 12.26 14.15 16.66 20.10 22.82
1736 28.93333 7.0 9.22 12.25 14.15 16.65 20.09 22.81
1737 28.95 7.0 9.22 12.25 14.14 16.65 20.08 22.80
1738 28.96667 7.0 9.22 12.24 14.14 16.64 20.07 22.79
1739 28.98333 7.0 9.21 12.24 14.13 16.63 20.07 22.78
1740 29 7.0 9.21 12.23 14.13 16.63 20.06 22.77
1741 29.01667 7.0 9.21 12.23 14.12 16.62 20.05 22.77
1742 29.03333 7.0 9.20 12.22 14.12 16.62 20.04 22.76
1743 29.05 7.0 9.20 12.22 14.11 16.61 20.04 22.75
1744 29.06667 7.0 9.20 12.22 14.11 16.60 20.03 22.74
1745 29.08333 7.0 9.19 12.21 14.10 16.60 20.02 22.73
1746 29.1 7.0 9.19 12.21 14.10 16.59 20.01 22.72
1747 29.11667 7.0 9.19 12.20 14.09 16.58 20.00 22.71
1748 29.13333 7.0 9.18 12.20 14.09 16.58 20.00 22.70
1749 29.15 7.0 9.18 12.19 14.08 16.57 19.99 22.70
1750 29.16667 7.0 9.18 12.19 14.08 16.57 19.98 22.69
1751 29.18333 7.0 9.18 12.18 14.07 16.56 19.97 22.68
1752 29.2 7.0 9.17 12.18 14.06 16.55 19.97 22.67
1753 29.21667 7.0 9.17 12.18 14.06 16.55 19.96 22.66
1754 29.23333 7.0 9.17 12.17 14.05 16.54 19.95 22.65
1755 29.25 7.0 9.16 12.17 14.05 16.53 19.94 22.64
1756 29.26667 7.0 9.16 12.16 14.04 16.53 19.94 22.63
1757 29.28333 7.0 9.16 12.16 14.04 16.52 19.93 22.63
1758 29.3 7.0 9.15 12.15 14.03 16.52 19.92 22.62
1759 29.31667 7.0 9.15 12.15 14.03 16.51 19.91 22.61
1760 29.33333 7.0 9.15 12.14 14.02 16.50 19.91 22.60
1761 29.35 7.0 9.14 12.14 14.02 16.50 19.90 22.59
1762 29.36667 7.0 9.14 12.14 14.01 16.49 19.89 22.58
1763 29.38333 7.0 9.14 12.13 14.01 16.49 19.88 22.57
1764 29.4 7.0 9.13 12.13 14.00 16.48 19.88 22.57



1765 29.41667 7.0 9.13 12.12 14.00 16.47 19.87 22.56
1766 29.43333 7.0 9.13 12.12 13.99 16.47 19.86 22.55
1767 29.45 7.0 9.12 12.11 13.99 16.46 19.85 22.54
1768 29.46667 7.0 9.12 12.11 13.98 16.45 19.85 22.53
1769 29.48333 7.0 9.12 12.11 13.98 16.45 19.84 22.52
1770 29.5 7.0 9.11 12.10 13.97 16.44 19.83 22.51
1771 29.51667 7.0 9.11 12.10 13.97 16.44 19.82 22.51
1772 29.53333 7.0 9.11 12.09 13.96 16.43 19.82 22.50
1773 29.55 7.0 9.10 12.09 13.96 16.42 19.81 22.49
1774 29.56667 7.0 9.10 12.08 13.95 16.42 19.80 22.48
1775 29.58333 7.0 9.10 12.08 13.95 16.41 19.79 22.47
1776 29.6 7.0 9.10 12.07 13.94 16.41 19.79 22.46
1777 29.61667 6.9 9.09 12.07 13.94 16.40 19.78 22.45
1778 29.63333 6.9 9.09 12.07 13.93 16.39 19.77 22.45
1779 29.65 6.9 9.09 12.06 13.93 16.39 19.76 22.44
1780 29.66667 6.9 9.08 12.06 13.92 16.38 19.76 22.43
1781 29.68333 6.9 9.08 12.05 13.92 16.38 19.75 22.42
1782 29.7 6.9 9.08 12.05 13.91 16.37 19.74 22.41
1783 29.71667 6.9 9.07 12.04 13.91 16.36 19.73 22.40
1784 29.73333 6.9 9.07 12.04 13.90 16.36 19.73 22.39
1785 29.75 6.9 9.07 12.04 13.90 16.35 19.72 22.39
1786 29.76667 6.9 9.06 12.03 13.89 16.35 19.71 22.38
1787 29.78333 6.9 9.06 12.03 13.89 16.34 19.71 22.37
1788 29.8 6.9 9.06 12.02 13.88 16.33 19.70 22.36
1789 29.81667 6.9 9.05 12.02 13.88 16.33 19.69 22.35
1790 29.83333 6.9 9.05 12.01 13.87 16.32 19.68 22.34
1791 29.85 6.9 9.05 12.01 13.87 16.32 19.68 22.34
1792 29.86667 6.9 9.05 12.01 13.86 16.31 19.67 22.33
1793 29.88333 6.9 9.04 12.00 13.86 16.30 19.66 22.32
1794 29.9 6.9 9.04 12.00 13.85 16.30 19.65 22.31
1795 29.91667 6.9 9.04 11.99 13.85 16.29 19.65 22.30
1796 29.93333 6.9 9.03 11.99 13.84 16.29 19.64 22.29
1797 29.95 6.9 9.03 11.98 13.84 16.28 19.63 22.29
1798 29.96667 6.9 9.03 11.98 13.83 16.27 19.62 22.28
1799 29.98333 6.9 9.02 11.98 13.83 16.27 19.62 22.27
1800 30 6.9 9.02 11.97 13.82 16.26 19.61 22.26
1801 30.01667 6.9 9.02 11.97 13.82 16.26 19.60 22.25
1802 30.03333 6.9 9.01 11.96 13.81 16.25 19.60 22.24
1803 30.05 6.9 9.01 11.96 13.81 16.24 19.59 22.24
1804 30.06667 6.9 9.01 11.95 13.80 16.24 19.58 22.23
1805 30.08333 6.9 9.00 11.95 13.80 16.23 19.57 22.22
1806 30.1 6.9 9.00 11.95 13.79 16.23 19.57 22.21
1807 30.11667 6.9 9.00 11.94 13.79 16.22 19.56 22.20
1808 30.13333 6.9 9.00 11.94 13.78 16.21 19.55 22.19
1809 30.15 6.9 8.99 11.93 13.78 16.21 19.54 22.19
1810 30.16667 6.9 8.99 11.93 13.77 16.20 19.54 22.18
1811 30.18333 6.9 8.99 11.93 13.77 16.20 19.53 22.17
1812 30.2 6.9 8.98 11.92 13.76 16.19 19.52 22.16
1813 30.21667 6.9 8.98 11.92 13.76 16.18 19.52 22.15
1814 30.23333 6.9 8.98 11.91 13.75 16.18 19.51 22.14
1815 30.25 6.9 8.97 11.91 13.75 16.17 19.50 22.14
1816 30.26667 6.9 8.97 11.90 13.74 16.17 19.49 22.13
1817 30.28333 6.9 8.97 11.90 13.74 16.16 19.49 22.12
1818 30.3 6.9 8.96 11.90 13.73 16.16 19.48 22.11
1819 30.31667 6.9 8.96 11.89 13.73 16.15 19.47 22.10
1820 30.33333 6.8 8.96 11.89 13.72 16.14 19.47 22.09
1821 30.35 6.8 8.96 11.88 13.72 16.14 19.46 22.09
1822 30.36667 6.8 8.95 11.88 13.71 16.13 19.45 22.08
1823 30.38333 6.8 8.95 11.88 13.71 16.13 19.44 22.07
1824 30.4 6.8 8.95 11.87 13.70 16.12 19.44 22.06
1825 30.41667 6.8 8.94 11.87 13.70 16.11 19.43 22.05
1826 30.43333 6.8 8.94 11.86 13.69 16.11 19.42 22.05
1827 30.45 6.8 8.94 11.86 13.69 16.10 19.42 22.04
1828 30.46667 6.8 8.93 11.85 13.68 16.10 19.41 22.03
1829 30.48333 6.8 8.93 11.85 13.68 16.09 19.40 22.02
1830 30.5 6.8 8.93 11.85 13.67 16.09 19.39 22.01
1831 30.51667 6.8 8.93 11.84 13.67 16.08 19.39 22.00
1832 30.53333 6.8 8.92 11.84 13.66 16.07 19.38 22.00
1833 30.55 6.8 8.92 11.83 13.66 16.07 19.37 21.99
1834 30.56667 6.8 8.92 11.83 13.65 16.06 19.37 21.98
1835 30.58333 6.8 8.91 11.83 13.65 16.06 19.36 21.97
1836 30.6 6.8 8.91 11.82 13.64 16.05 19.35 21.96
1837 30.61667 6.8 8.91 11.82 13.64 16.05 19.34 21.96
1838 30.63333 6.8 8.90 11.81 13.63 16.04 19.34 21.95
1839 30.65 6.8 8.90 11.81 13.63 16.03 19.33 21.94
1840 30.66667 6.8 8.90 11.80 13.63 16.03 19.32 21.93
1841 30.68333 6.8 8.90 11.80 13.62 16.02 19.32 21.92
1842 30.7 6.8 8.89 11.80 13.62 16.02 19.31 21.92
1843 30.71667 6.8 8.89 11.79 13.61 16.01 19.30 21.91
1844 30.73333 6.8 8.89 11.79 13.61 16.00 19.30 21.90
1845 30.75 6.8 8.88 11.78 13.60 16.00 19.29 21.89
1846 30.76667 6.8 8.88 11.78 13.60 15.99 19.28 21.88
1847 30.78333 6.8 8.88 11.78 13.59 15.99 19.27 21.88
1848 30.8 6.8 8.87 11.77 13.59 15.98 19.27 21.87
1849 30.81667 6.8 8.87 11.77 13.58 15.98 19.26 21.86
1850 30.83333 6.8 8.87 11.76 13.58 15.97 19.25 21.85
1851 30.85 6.8 8.87 11.76 13.57 15.96 19.25 21.84
1852 30.86667 6.8 8.86 11.76 13.57 15.96 19.24 21.84
1853 30.88333 6.8 8.86 11.75 13.56 15.95 19.23 21.83
1854 30.9 6.8 8.86 11.75 13.56 15.95 19.23 21.82
1855 30.91667 6.8 8.85 11.74 13.55 15.94 19.22 21.81
1856 30.93333 6.8 8.85 11.74 13.55 15.94 19.21 21.80
1857 30.95 6.8 8.85 11.74 13.54 15.93 19.20 21.80
1858 30.96667 6.8 8.84 11.73 13.54 15.93 19.20 21.79
1859 30.98333 6.8 8.84 11.73 13.53 15.92 19.19 21.78
1860 31 6.8 8.84 11.72 13.53 15.91 19.18 21.77
1861 31.01667 6.8 8.84 11.72 13.52 15.91 19.18 21.76
1862 31.03333 6.8 8.83 11.72 13.52 15.90 19.17 21.76
1863 31.05 6.8 8.83 11.71 13.52 15.90 19.16 21.75
1864 31.06667 6.7 8.83 11.71 13.51 15.89 19.16 21.74
1865 31.08333 6.7 8.82 11.70 13.51 15.89 19.15 21.73
1866 31.1 6.7 8.82 11.70 13.50 15.88 19.14 21.72
1867 31.11667 6.7 8.82 11.70 13.50 15.87 19.14 21.72
1868 31.13333 6.7 8.82 11.69 13.49 15.87 19.13 21.71
1869 31.15 6.7 8.81 11.69 13.49 15.86 19.12 21.70
1870 31.16667 6.7 8.81 11.68 13.48 15.86 19.11 21.69
1871 31.18333 6.7 8.81 11.68 13.48 15.85 19.11 21.68
1872 31.2 6.7 8.80 11.68 13.47 15.85 19.10 21.68
1873 31.21667 6.7 8.80 11.67 13.47 15.84 19.09 21.67
1874 31.23333 6.7 8.80 11.67 13.46 15.83 19.09 21.66
1875 31.25 6.7 8.79 11.66 13.46 15.83 19.08 21.65



1876 31.26667 6.7 8.79 11.66 13.45 15.82 19.07 21.64
1877 31.28333 6.7 8.79 11.66 13.45 15.82 19.07 21.64
1878 31.3 6.7 8.79 11.65 13.44 15.81 19.06 21.63
1879 31.31667 6.7 8.78 11.65 13.44 15.81 19.05 21.62
1880 31.33333 6.7 8.78 11.64 13.44 15.80 19.05 21.61
1881 31.35 6.7 8.78 11.64 13.43 15.80 19.04 21.61
1882 31.36667 6.7 8.77 11.64 13.43 15.79 19.03 21.60
1883 31.38333 6.7 8.77 11.63 13.42 15.78 19.03 21.59
1884 31.4 6.7 8.77 11.63 13.42 15.78 19.02 21.58
1885 31.41667 6.7 8.77 11.62 13.41 15.77 19.01 21.57
1886 31.43333 6.7 8.76 11.62 13.41 15.77 19.01 21.57
1887 31.45 6.7 8.76 11.62 13.40 15.76 19.00 21.56
1888 31.46667 6.7 8.76 11.61 13.40 15.76 18.99 21.55
1889 31.48333 6.7 8.75 11.61 13.39 15.75 18.99 21.54
1890 31.5 6.7 8.75 11.60 13.39 15.75 18.98 21.54
1891 31.51667 6.7 8.75 11.60 13.38 15.74 18.97 21.53
1892 31.53333 6.7 8.75 11.60 13.38 15.73 18.96 21.52
1893 31.55 6.7 8.74 11.59 13.38 15.73 18.96 21.51
1894 31.56667 6.7 8.74 11.59 13.37 15.72 18.95 21.50
1895 31.58333 6.7 8.74 11.58 13.37 15.72 18.94 21.50
1896 31.6 6.7 8.73 11.58 13.36 15.71 18.94 21.49
1897 31.61667 6.7 8.73 11.58 13.36 15.71 18.93 21.48
1898 31.63333 6.7 8.73 11.57 13.35 15.70 18.92 21.47
1899 31.65 6.7 8.73 11.57 13.35 15.70 18.92 21.47
1900 31.66667 6.7 8.72 11.56 13.34 15.69 18.91 21.46
1901 31.68333 6.7 8.72 11.56 13.34 15.69 18.90 21.45
1902 31.7 6.7 8.72 11.56 13.33 15.68 18.90 21.44
1903 31.71667 6.7 8.71 11.55 13.33 15.67 18.89 21.43
1904 31.73333 6.7 8.71 11.55 13.32 15.67 18.88 21.43
1905 31.75 6.7 8.71 11.54 13.32 15.66 18.88 21.42
1906 31.76667 6.7 8.71 11.54 13.32 15.66 18.87 21.41
1907 31.78333 6.7 8.70 11.54 13.31 15.65 18.86 21.40
1908 31.8 6.7 8.70 11.53 13.31 15.65 18.86 21.40
1909 31.81667 6.7 8.70 11.53 13.30 15.64 18.85 21.39
1910 31.83333 6.6 8.69 11.53 13.30 15.64 18.84 21.38
1911 31.85 6.6 8.69 11.52 13.29 15.63 18.84 21.37
1912 31.86667 6.6 8.69 11.52 13.29 15.63 18.83 21.37
1913 31.88333 6.6 8.69 11.51 13.28 15.62 18.82 21.36
1914 31.9 6.6 8.68 11.51 13.28 15.61 18.82 21.35
1915 31.91667 6.6 8.68 11.51 13.27 15.61 18.81 21.34
1916 31.93333 6.6 8.68 11.50 13.27 15.60 18.80 21.34
1917 31.95 6.6 8.67 11.50 13.27 15.60 18.80 21.33
1918 31.96667 6.6 8.67 11.49 13.26 15.59 18.79 21.32
1919 31.98333 6.6 8.67 11.49 13.26 15.59 18.78 21.31
1920 32 6.6 8.67 11.49 13.25 15.58 18.78 21.31
1921 32.01667 6.6 8.66 11.48 13.25 15.58 18.77 21.30
1922 32.03333 6.6 8.66 11.48 13.24 15.57 18.76 21.29
1923 32.05 6.6 8.66 11.47 13.24 15.57 18.76 21.28
1924 32.06667 6.6 8.65 11.47 13.23 15.56 18.75 21.27
1925 32.08333 6.6 8.65 11.47 13.23 15.56 18.74 21.27
1926 32.1 6.6 8.65 11.46 13.22 15.55 18.74 21.26
1927 32.11667 6.6 8.65 11.46 13.22 15.54 18.73 21.25
1928 32.13333 6.6 8.64 11.46 13.22 15.54 18.73 21.24
1929 32.15 6.6 8.64 11.45 13.21 15.53 18.72 21.24
1930 32.16667 6.6 8.64 11.45 13.21 15.53 18.71 21.23
1931 32.18333 6.6 8.63 11.44 13.20 15.52 18.71 21.22
1932 32.2 6.6 8.63 11.44 13.20 15.52 18.70 21.21
1933 32.21667 6.6 8.63 11.44 13.19 15.51 18.69 21.21
1934 32.23333 6.6 8.63 11.43 13.19 15.51 18.69 21.20
1935 32.25 6.6 8.62 11.43 13.18 15.50 18.68 21.19
1936 32.26667 6.6 8.62 11.43 13.18 15.50 18.67 21.18
1937 32.28333 6.6 8.62 11.42 13.18 15.49 18.67 21.18
1938 32.3 6.6 8.62 11.42 13.17 15.49 18.66 21.17
1939 32.31667 6.6 8.61 11.41 13.17 15.48 18.65 21.16
1940 32.33333 6.6 8.61 11.41 13.16 15.47 18.65 21.15
1941 32.35 6.6 8.61 11.41 13.16 15.47 18.64 21.15
1942 32.36667 6.6 8.60 11.40 13.15 15.46 18.63 21.14
1943 32.38333 6.6 8.60 11.40 13.15 15.46 18.63 21.13
1944 32.4 6.6 8.60 11.39 13.14 15.45 18.62 21.12
1945 32.41667 6.6 8.60 11.39 13.14 15.45 18.61 21.12
1946 32.43333 6.6 8.59 11.39 13.14 15.44 18.61 21.11
1947 32.45 6.6 8.59 11.38 13.13 15.44 18.60 21.10
1948 32.46667 6.6 8.59 11.38 13.13 15.43 18.59 21.10
1949 32.48333 6.6 8.58 11.38 13.12 15.43 18.59 21.09
1950 32.5 6.6 8.58 11.37 13.12 15.42 18.58 21.08
1951 32.51667 6.6 8.58 11.37 13.11 15.42 18.58 21.07
1952 32.53333 6.6 8.58 11.36 13.11 15.41 18.57 21.07
1953 32.55 6.6 8.57 11.36 13.10 15.41 18.56 21.06
1954 32.56667 6.6 8.57 11.36 13.10 15.40 18.56 21.05
1955 32.58333 6.6 8.57 11.35 13.10 15.40 18.55 21.04
1956 32.6 6.6 8.57 11.35 13.09 15.39 18.54 21.04
1957 32.61667 6.5 8.56 11.35 13.09 15.39 18.54 21.03
1958 32.63333 6.5 8.56 11.34 13.08 15.38 18.53 21.02
1959 32.65 6.5 8.56 11.34 13.08 15.37 18.52 21.01
1960 32.66667 6.5 8.55 11.33 13.07 15.37 18.52 21.01
1961 32.68333 6.5 8.55 11.33 13.07 15.36 18.51 21.00
1962 32.7 6.5 8.55 11.33 13.06 15.36 18.50 20.99
1963 32.71667 6.5 8.55 11.32 13.06 15.35 18.50 20.98
1964 32.73333 6.5 8.54 11.32 13.06 15.35 18.49 20.98
1965 32.75 6.5 8.54 11.32 13.05 15.34 18.49 20.97
1966 32.76667 6.5 8.54 11.31 13.05 15.34 18.48 20.96
1967 32.78333 6.5 8.54 11.31 13.04 15.33 18.47 20.96
1968 32.8 6.5 8.53 11.30 13.04 15.33 18.47 20.95
1969 32.81667 6.5 8.53 11.30 13.03 15.32 18.46 20.94
1970 32.83333 6.5 8.53 11.30 13.03 15.32 18.45 20.93
1971 32.85 6.5 8.52 11.29 13.03 15.31 18.45 20.93
1972 32.86667 6.5 8.52 11.29 13.02 15.31 18.44 20.92
1973 32.88333 6.5 8.52 11.29 13.02 15.30 18.43 20.91
1974 32.9 6.5 8.52 11.28 13.01 15.30 18.43 20.90
1975 32.91667 6.5 8.51 11.28 13.01 15.29 18.42 20.90
1976 32.93333 6.5 8.51 11.28 13.00 15.29 18.42 20.89
1977 32.95 6.5 8.51 11.27 13.00 15.28 18.41 20.88
1978 32.96667 6.5 8.51 11.27 13.00 15.28 18.40 20.87
1979 32.98333 6.5 8.50 11.26 12.99 15.27 18.40 20.87
1980 33 6.5 8.50 11.26 12.99 15.27 18.39 20.86
1981 33.01667 6.5 8.50 11.26 12.98 15.26 18.38 20.85
1982 33.03333 6.5 8.49 11.25 12.98 15.26 18.38 20.85
1983 33.05 6.5 8.49 11.25 12.97 15.25 18.37 20.84
1984 33.06667 6.5 8.49 11.25 12.97 15.24 18.36 20.83
1985 33.08333 6.5 8.49 11.24 12.97 15.24 18.36 20.82
1986 33.1 6.5 8.48 11.24 12.96 15.23 18.35 20.82



1987 33.11667 6.5 8.48 11.23 12.96 15.23 18.35 20.81
1988 33.13333 6.5 8.48 11.23 12.95 15.22 18.34 20.80
1989 33.15 6.5 8.48 11.23 12.95 15.22 18.33 20.80
1990 33.16667 6.5 8.47 11.22 12.94 15.21 18.33 20.79
1991 33.18333 6.5 8.47 11.22 12.94 15.21 18.32 20.78
1992 33.2 6.5 8.47 11.22 12.94 15.20 18.31 20.77
1993 33.21667 6.5 8.47 11.21 12.93 15.20 18.31 20.77
1994 33.23333 6.5 8.46 11.21 12.93 15.19 18.30 20.76
1995 33.25 6.5 8.46 11.21 12.92 15.19 18.30 20.75
1996 33.26667 6.5 8.46 11.20 12.92 15.18 18.29 20.75
1997 33.28333 6.5 8.45 11.20 12.91 15.18 18.28 20.74
1998 33.3 6.5 8.45 11.19 12.91 15.17 18.28 20.73
1999 33.31667 6.5 8.45 11.19 12.91 15.17 18.27 20.72
2000 33.33333 6.5 8.45 11.19 12.90 15.16 18.26 20.72
2001 33.35 6.5 8.44 11.18 12.90 15.16 18.26 20.71
2002 33.36667 6.5 8.44 11.18 12.89 15.15 18.25 20.70
2003 33.38333 6.5 8.44 11.18 12.89 15.15 18.25 20.70
2004 33.4 6.5 8.44 11.17 12.88 15.14 18.24 20.69
2005 33.41667 6.5 8.43 11.17 12.88 15.14 18.23 20.68
2006 33.43333 6.5 8.43 11.17 12.88 15.13 18.23 20.67
2007 33.45 6.4 8.43 11.16 12.87 15.13 18.22 20.67
2008 33.46667 6.4 8.43 11.16 12.87 15.12 18.22 20.66
2009 33.48333 6.4 8.42 11.15 12.86 15.12 18.21 20.65
2010 33.5 6.4 8.42 11.15 12.86 15.11 18.20 20.65
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APPENDIX D - HYDROLOGICAL CALCULATIONS



JOB Name Barra Farm
JOB No. 
HYDROLOGY CALCULATIONS

CATCHMENT TYPE AREA LENGTH LENGTH LENGTH LENGTH LENGTH HEIGHT HEIGHT HEIGHT HEIGHT HEIGHT

No.
Rural/ 
Urban

A L1 L2 L3 L4
KERB/ 

CHANNEL
h1 h2 h3 h4

KERB/ 
CHANNEL

n1 n2 Approximate Velocity
Total 
Time

Rainfall 
Intensity

Relief

km2 m m m m m m m m m m % % % % % mins mins mins mins mins mins
Rural 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 10.00 35.00 5.00

Daintree River a Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 5851.16 6.60 5.00
Daintree River b Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 1972.00 9.53 5.00
Daintree River c Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 1440.00 10.81 5.00

Daintree RiverFNQROC Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 1440.00 12.12 5.00
Daintree River d Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 76.76 77.60 526.27 0.00 0.00 680.63 16.64 5.00
Daintree River e Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 92.11 136.94 1052.54 0.00 0.00 1281.60 11.33 5.00
Daintree River f Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 100.00 33.02 5.00
Daintree River g Rural 866.15 13817 13968 94729 800 250 250 5.79% 1.79% 0.26% 0.00% 0.00% 255.87 332.57 5262.72 0.00 0.00 100.00 31.15 5.00

Local Catchment 1a Rural 1.12 756 1144 140 27 18.52% 2.36% 0.00% 0.00% 0.00% 4.20 27.24 0.00 0.00 0.00 31.44 51.51 5.00
Local Catchment 2a Rural 0.22 490 325 160 5 32.65% 1.54% 0.00% 0.00% 0.00% 2.72 7.74 0.00 0.00 0.00 20.46 61.73 5.00
Local Catchment 3a Rural 0.49 490 1185 160 7 32.65% 0.59% 0.00% 0.00% 0.00% 2.72 65.83 0.00 0.00 0.00 68.56 36.70 5.00
Local Catchment 4a Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 101.33 0.00 0.00 0.00 104.06 30.63 5.00
Local Catchment 1b Rural 1.12 756 1144 140 27 18.52% 2.36% 0.00% 0.00% 0.00% 4.20 15.89 0.00 0.00 0.00 20.09 61.73 5.00
Local Catchment 2b Rural 0.22 490 325 160 5 32.65% 1.54% 0.00% 0.00% 0.00% 2.72 4.51 0.00 0.00 0.00 17.24 65.79 5.00
Local Catchment 3b Rural 0.49 490 1185 160 7 32.65% 0.59% 0.00% 0.00% 0.00% 2.72 19.75 0.00 0.00 0.00 22.47 59.40 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 33.12 52.23 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 68.59 36.70 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 40.40 46.18 5.00
Local Catchment 4b Rural 1.56 490 1824 160 7 32.65% 0.38% 0.00% 0.00% 0.00% 2.72 30.40 0.00 0.00 0.00 55.28 40.22 5.00
Local Catchment 1a Rural 1.12 756 1144 140 27 18.52% 2.36% 0.00% 0.00% 0.00% 4.20 27.24 0.00 0.00 0.00 55.28 40.22 5.00

Rural 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 3.00 4.00 0.00
Rural 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 3.00 4.00 0.00

FLOW PATHS
SLOPE ROUGHNESS
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0.8 0.8 0.8 0.8 0.9 1 1.05
0.8 0.85 0.95 1 1.05 1.15 1.25

COEFFICIENT OF RUNOFF COEFFICIENT OF RUNOFF RAINFALL INTENSITY CATCHMENT

Storage Ground C/C C50 Rural C10 Urban C C1 C2 C5 C10 C20 C50 C100 I1 I2 I5 I10 I20 I50 I100 Q1 Q2 Q5 Q10 Q20 Q50 Q100 No.

Tables 3.6 & 3.7 mm/hr mm/hr mm/hr mm/hr mm/hr mm/hr mm/hr m3/s m3/s m3/s m3/s m3/s m3/s m3/s
10.00 30.00 0.8 0.8 0.64 0.64 0.64 0.64 0.72 0.8 0.84 107.93 138.69 175.37 197.59 227.65 268.09 299.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

5.00 20.00 0.37 0.37 0.29 0.29 0.29 0.29 0.33 0.37 0.38 3.04 3.97 5.26 6.10 7.17 8.65 9.83 214.14 279.95 370.91 430.06 568.95 762.57 909.25 Daintree River a
5.00 20.00 0.40 0.40 0.32 0.32 0.32 0.32 0.36 0.40 0.42 6.52 8.52 11.29 13.02 15.31 18.44 20.92 496.42 648.96 859.74 991.59 1311.35 1755.37 2090.78 Daintree River b
5.00 20.00 0.41 0.41 0.33 0.33 0.33 0.33 0.37 0.41 0.43 7.89 10.34 13.77 15.93 18.78 22.69 25.79 620.03 812.59 1082.51 1252.21 1660.63 2229.44 2661.05 Daintree River c
5.00 20.00 0.42 0.42 0.34 0.34 0.34 0.34 0.38 0.42 0.44 7.76 10.44 14.84 17.80 21.63 27.06 31.51 629.59 847.02 1204.01 1444.16 1974.26 2744.31 3355.39 Daintree RiverFNQROC
5.00 20.00 0.47 0.47 0.37 0.37 0.37 0.37 0.42 0.47 0.49 14.99 19.58 25.86 29.80 35.01 42.12 47.76 1346.21 1758.66 2323.44 2677.32 3538.04 4729.58 5630.74 Daintree River d
5.00 20.00 0.41 0.41 0.33 0.33 0.33 0.33 0.37 0.41 0.43 8.46 11.09 14.79 17.13 20.20 24.43 27.78 673.25 882.88 1177.72 1363.39 1809.31 2430.79 2902.94 Daintree River e
5.00 20.00 0.63 0.63 0.50 0.50 0.50 0.50 0.57 0.63 0.66 40.86 52.17 65.00 72.52 82.93 96.75 107.39 4960.91 6333.56 7891.08 8804.16 11327.33 14682.51 17112.72 Daintree River f
5.00 20.00 0.61 0.61 0.49 0.49 0.49 0.49 0.55 0.61 0.64 15.00 21.34 40.00 57.50 70.00 90.50 110.00 1766.91 2513.73 4711.77 6773.16 9276.29 13325.47 17006.53 Daintree River g
5.00 20.00 0.82 0.82 0.65 0.65 0.65 0.65 0.73 0.82 0.86 69.00 87.76 108.15 119.93 136.50 158.36 175.08 14.01 17.82 21.96 24.35 31.18 40.19 46.66 Local Catchment 1a

10.00 30.00 1.07 1.07 0.85 0.85 0.85 0.85 0.96 1.07 1.12 83.31 106.03 130.96 145.43 165.65 192.42 212.91 4.35 5.54 6.84 7.59 9.73 12.56 14.59 Local Catchment 2a
10.00 30.00 0.82 0.82 0.65 0.65 0.65 0.65 0.74 0.82 0.86 46.72 59.54 73.80 82.10 93.68 108.99 120.75 4.16 5.30 6.57 7.31 9.38 12.13 14.11 Local Catchment 3a
10.00 30.00 0.76 0.76 0.61 0.61 0.61 0.61 0.68 0.76 0.79 36.98 47.30 59.21 66.23 75.91 88.77 98.70 9.70 12.41 15.54 17.38 22.41 29.12 33.99 Local Catchment 4a
5.00 20.00 0.92 0.92 0.73 0.73 0.73 0.73 0.83 0.92 0.96 83.31 106.03 130.96 145.43 165.65 192.42 212.91 19.03 24.23 29.92 33.23 42.58 54.95 63.85 Local Catchment 1b

10.00 30.00 1.11 1.11 0.89 0.89 0.89 0.89 1.00 1.11 1.16 88.86 113.13 139.90 155.48 177.18 205.96 228.00 4.82 6.13 7.58 8.43 10.80 13.95 16.22 Local Catchment 2b
10.00 30.00 1.04 1.04 0.84 0.84 0.84 0.84 0.94 1.04 1.10 80.11 101.94 125.82 139.67 159.05 184.68 204.29 9.11 11.60 14.32 15.89 20.36 26.27 30.51 Local Catchment 3b
10.00 30.00 0.97 0.97 0.78 0.78 0.78 0.78 0.88 0.97 1.02 70.03 89.07 109.78 121.75 138.56 160.77 177.74 23.62 30.05 37.03 41.07 52.59 67.79 78.70 Local Catchment 4b
10.00 30.00 0.82 0.82 0.65 0.65 0.65 0.65 0.74 0.82 0.86 46.72 59.54 73.80 82.10 93.68 108.99 120.75 13.24 16.88 20.92 23.27 29.87 38.62 44.92 Local Catchment 4b
10.00 30.00 0.91 0.91 0.73 0.73 0.73 0.73 0.82 0.91 0.96 61.22 77.87 95.99 106.46 121.18 140.59 155.45 19.37 24.63 30.37 33.68 43.12 55.59 64.54 Local Catchment 4b
10.00 30.00 0.85 0.85 0.68 0.68 0.68 0.68 0.77 0.85 0.89 52.22 66.48 82.14 91.22 103.95 120.75 133.62 15.44 19.66 24.29 26.97 34.58 44.63 51.86 Local Catchment 4b
5.00 20.00 0.70 0.70 0.56 0.56 0.56 0.56 0.63 0.70 0.74 52.22 66.48 82.14 91.22 103.95 120.75 133.62 9.13 11.63 14.37 15.96 20.45 26.40 30.68 Local Catchment 1a

10.00 35.00 0.49 0.49 0.39 0.39 0.39 0.39 0.44 0.49 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
10.00 35.00 0.49 0.49 0.39 0.39 0.39 0.39 0.44 0.49 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
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APPENDIX F – HECRAS OUTPUTS



 

0 5 10 15 20 25 30
0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Barra Farm c       Plan: Plan 38    30/01/2019 

   RS = 500  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

WS ARI100

WS ARI50

EG ARI20

WS ARI20

EG ARI10

EG ARI5

WS ARI10

WS ARI5

EG ARI2

WS ARI2

EG ARI1

WS ARI1

Crit ARI100

Crit ARI50

Crit ARI20

Crit ARI10

Crit ARI5

Crit ARI2

Crit ARI1

Ground

Bank Sta

.
0
4
5

.035 .
0
4
5

 

0 5 10 15 20 25 30
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 450  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

WS ARI100

WS ARI50

EG ARI20

WS ARI20

EG ARI10

EG ARI5

WS ARI10

WS ARI5

EG ARI2

WS ARI2

EG ARI1

WS ARI1

Ground

Bank Sta

.045 .035 .045

 

0 5 10 15 20 25 30
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 400  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

WS ARI100

WS ARI50

EG ARI20

WS ARI20

EG ARI10

EG ARI5

WS ARI10

WS ARI5

EG ARI2

WS ARI2

EG ARI1

WS ARI1

Ground

Bank Sta

.045 .035 .045

 

0 5 10 15 20 25 30
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 350  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

WS ARI100

EG ARI20

WS ARI50

EG ARI10

WS ARI20

EG ARI5

WS ARI10

EG ARI2

WS ARI5

EG ARI1

WS ARI2

WS ARI1

Ground

Bank Sta

.045 .035 .045



 

0 5 10 15 20 25 30
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 300  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

WS ARI100

EG ARI20

WS ARI50

EG ARI10

EG ARI5

WS ARI20

EG ARI2

WS ARI10

WS ARI5

EG ARI1

WS ARI2

WS ARI1

Ground

Bank Sta

.045 .035 .045

 

0 5 10 15 20 25 30
0

1

2

3

4

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 250  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

EG ARI20

EG ARI10

EG ARI5

WS ARI100

EG ARI2

WS ARI50

EG ARI1

WS ARI20

WS ARI10

WS ARI5

WS ARI2

WS ARI1

Ground

Bank Sta

.045 .035 .045

 

0 5 10 15 20 25 30
-1

0

1

2

3

4

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 200  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

EG ARI20

EG ARI10

EG ARI5

EG ARI2

EG ARI1

WS ARI1

WS ARI2

WS ARI5

WS ARI10

WS ARI20

WS ARI50

WS ARI100

Ground

Bank Sta

.045 .035 .045

 

0 20 40 60 80 100 120 140 160 180
-1

0

1

2

3

4

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 150  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

WS ARI100

EG ARI50

WS ARI50

EG ARI20

WS ARI20

EG ARI10

WS ARI10

EG ARI5

WS ARI5

EG ARI2

WS ARI2

EG ARI1

WS ARI1

Ground

Bank Sta

.
0
4
5

.
0
3
5

.045



 

0 20 40 60 80 100 120 140 160 180
-1

0

1

2

3

4

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 100  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

WS ARI100

EG ARI50

WS ARI50

EG ARI20

WS ARI20

EG ARI10

WS ARI10

EG ARI5

WS ARI5

EG ARI2

WS ARI2

EG ARI1

WS ARI1

Ground

Bank Sta

.
0
4
5

.
0
3
5

.045

 

0 20 40 60 80 100 120 140 160 180
-1

0

1

2

3

Barra Farm c       Plan: Plan 38    30/01/2019 
   RS = 50  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

WS ARI100

EG ARI50

WS ARI50

EG ARI20

WS ARI20

EG ARI10

WS ARI10

EG ARI5

WS ARI5

EG ARI2

WS ARI2

EG ARI1

WS ARI1

Ground

Bank Sta

.
0
4
5

.
0
3
5

.045

 

0 20 40 60 80 100 120 140 160 180
-2

-1

0

1

2

3

Barra Farm c       Plan: Plan 38    30/01/2019 

   RS = 0  

Station (m)

E
le

va
tio

n 
(m

)

Legend

EG ARI100

EG ARI50

EG ARI20

EG ARI10

EG ARI5

EG ARI2

EG ARI1

WS ARI10

WS ARI2

WS ARI20

WS ARI50

WS ARI5

WS ARI100

WS ARI1

Crit ARI100

Crit ARI50

Crit ARI20

Crit ARI10

Crit ARI5

Crit ARI2

Crit ARI1

Ground

Bank Sta

.
0
4
5

.
0
3
5

.045



  

HEC-RAS  Plan: Plan 38   River: Barra Farm   Reach: Vixies

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Vixies 500     ARI1 9.70 0.50 2.83 1.32 2.85 0.000209 0.50 19.45 13.67 0.13

Vixies 500     ARI2 12.41 0.50 2.85 1.44 2.87 0.000328 0.63 19.74 13.76 0.17

Vixies 500     ARI5 15.54 0.50 2.88 1.56 2.91 0.000487 0.77 20.15 13.90 0.20

Vixies 500     ARI10 17.38 0.50 2.90 1.63 2.94 0.000588 0.85 20.42 13.99 0.22

Vixies 500     ARI20 22.41 0.50 2.97 1.79 3.02 0.000873 1.05 21.30 14.27 0.28

Vixies 500     ARI50 29.12 0.50 3.06 1.98 3.15 0.001241 1.28 22.71 14.72 0.33

Vixies 500     ARI100 33.99 0.50 3.14 2.10 3.24 0.001480 1.42 23.87 15.07 0.36

Vixies 450     ARI1 9.70 0.40 2.83 2.84 0.000176 0.47 20.72 14.09 0.12

Vixies 450     ARI2 12.41 0.40 2.84 2.86 0.000280 0.59 20.95 14.16 0.16

Vixies 450     ARI5 15.54 0.40 2.86 2.89 0.000421 0.73 21.27 14.26 0.19

Vixies 450     ARI10 17.38 0.40 2.88 2.91 0.000513 0.81 21.49 14.33 0.21

Vixies 450     ARI20 22.41 0.40 2.93 2.98 0.000782 1.01 22.19 14.56 0.26

Vixies 450     ARI50 29.12 0.40 3.01 3.09 0.001151 1.25 23.35 14.92 0.32

Vixies 450     ARI100 33.99 0.40 3.07 3.17 0.001405 1.40 24.33 15.21 0.35

Vixies 400     ARI1 9.70 0.30 2.82 2.83 0.000149 0.44 22.05 14.51 0.11

Vixies 400     ARI2 12.41 0.30 2.83 2.85 0.000239 0.56 22.22 14.56 0.14

Vixies 400     ARI5 15.54 0.30 2.85 2.87 0.000364 0.69 22.46 14.64 0.18

Vixies 400     ARI10 17.38 0.30 2.86 2.89 0.000447 0.77 22.62 14.69 0.20

Vixies 400     ARI20 22.41 0.30 2.89 2.94 0.000697 0.97 23.16 14.86 0.25

Vixies 400     ARI50 29.12 0.30 2.95 3.03 0.001061 1.21 24.08 15.14 0.31

Vixies 400     ARI100 33.99 0.30 3.01 3.10 0.001326 1.37 24.86 15.37 0.34

Vixies 350     ARI1 9.70 0.20 2.81 2.82 0.000131 0.42 22.99 14.61 0.11

Vixies 350     ARI2 12.41 0.20 2.82 2.83 0.000212 0.54 23.10 14.64 0.14

Vixies 350     ARI5 15.54 0.20 2.83 2.85 0.000327 0.67 23.26 14.69 0.17

Vixies 350     ARI10 17.38 0.20 2.84 2.87 0.000404 0.74 23.37 14.72 0.19

Vixies 350     ARI20 22.41 0.20 2.86 2.91 0.000644 0.94 23.74 14.83 0.24

Vixies 350     ARI50 29.12 0.20 2.90 2.98 0.001014 1.20 24.36 15.02 0.30

Vixies 350     ARI100 33.99 0.20 2.94 3.04 0.001301 1.36 24.92 15.18 0.34

Vixies 300     ARI1 9.70 0.10 2.81 2.81 0.000116 0.40 23.95 14.70 0.10

Vixies 300     ARI2 12.41 0.10 2.81 2.82 0.000189 0.52 24.01 14.72 0.13

Vixies 300     ARI5 15.54 0.10 2.82 2.84 0.000294 0.64 24.09 14.74 0.16

Vixies 300     ARI10 17.38 0.10 2.82 2.85 0.000365 0.72 24.15 14.76 0.18

Vixies 300     ARI20 22.41 0.10 2.83 2.88 0.000594 0.92 24.35 14.82 0.23

Vixies 300     ARI50 29.12 0.10 2.86 2.93 0.000966 1.18 24.69 14.92 0.29

Vixies 300     ARI100 33.99 0.10 2.88 2.97 0.001272 1.36 25.01 15.01 0.34

Vixies 250     ARI1 9.70 0.00 2.80 2.81 0.000103 0.39 24.92 14.79 0.10

Vixies 250     ARI2 12.41 0.00 2.80 2.81 0.000169 0.50 24.93 14.80 0.12

Vixies 250     ARI5 15.54 0.00 2.80 2.82 0.000264 0.62 24.95 14.80 0.15

Vixies 250     ARI10 17.38 0.00 2.80 2.83 0.000330 0.70 24.96 14.80 0.17

Vixies 250     ARI20 22.41 0.00 2.81 2.85 0.000547 0.90 24.99 14.81 0.22

Vixies 250     ARI50 29.12 0.00 2.81 2.88 0.000917 1.16 25.06 14.83 0.29

Vixies 250     ARI100 33.99 0.00 2.81 2.91 0.001241 1.35 25.13 14.85 0.33

Vixies 200     ARI1 9.70 -0.20 2.80 2.80 0.000082 0.36 26.96 14.99 0.09

Vixies 200     ARI2 12.41 -0.20 2.80 2.81 0.000134 0.46 26.93 14.98 0.11

Vixies 200     ARI5 15.54 -0.20 2.79 2.81 0.000211 0.58 26.89 14.97 0.14

Vixies 200     ARI10 17.38 -0.20 2.79 2.81 0.000265 0.65 26.87 14.96 0.15

Vixies 200     ARI20 22.41 -0.20 2.79 2.82 0.000444 0.84 26.78 14.94 0.20

Vixies 200     ARI50 29.12 -0.20 2.77 2.84 0.000763 1.09 26.61 14.90 0.26

Vixies 200     ARI100 33.99 -0.20 2.76 2.85 0.001055 1.28 26.47 14.86 0.31

Vixies 150     ARI1 9.70 -0.50 2.80 2.80 0.000004 0.09 184.39 164.14 0.02

Vixies 150     ARI2 12.41 -0.50 2.80 2.80 0.000006 0.11 184.53 164.14 0.02

Vixies 150     ARI5 15.54 -0.50 2.80 2.80 0.000010 0.14 184.72 164.15 0.03

Vixies 150     ARI10 17.38 -0.50 2.80 2.80 0.000012 0.16 184.85 164.15 0.03

Vixies 150     ARI20 22.41 -0.50 2.81 2.81 0.000020 0.21 185.28 164.15 0.04

Vixies 150     ARI50 29.12 -0.50 2.81 2.81 0.000033 0.27 186.03 164.16 0.06

Vixies 150     ARI100 33.99 -0.50 2.82 2.82 0.000045 0.31 186.68 164.17 0.07

Vixies 100     ARI1 9.70 -0.80 2.80 2.80 0.000003 0.09 189.30 165.20 0.02

Vixies 100     ARI2 12.41 -0.80 2.80 2.80 0.000006 0.11 189.41 165.20 0.02

Vixies 100     ARI5 15.54 -0.80 2.80 2.80 0.000009 0.14 189.58 165.21 0.03

Vixies 100     ARI10 17.38 -0.80 2.80 2.80 0.000011 0.16 189.69 165.21 0.03

Vixies 100     ARI20 22.41 -0.80 2.81 2.81 0.000018 0.20 190.06 165.21 0.04

Vixies 100     ARI50 29.12 -0.80 2.81 2.81 0.000030 0.26 190.71 165.22 0.05

Vixies 100     ARI100 33.99 -0.80 2.81 2.82 0.000040 0.30 191.28 165.23 0.06

Vixies 50      ARI1 9.70 -1.00 2.80 2.80 0.000003 0.09 192.15 165.60 0.02

Vixies 50      ARI2 12.41 -1.00 2.80 2.80 0.000005 0.11 192.25 165.60 0.02

Vixies 50      ARI5 15.54 -1.00 2.80 2.80 0.000008 0.14 192.39 165.60 0.03

Vixies 50      ARI10 17.38 -1.00 2.80 2.80 0.000010 0.16 192.48 165.61 0.03

Vixies 50      ARI20 22.41 -1.00 2.80 2.81 0.000017 0.20 192.80 165.61 0.04

Vixies 50      ARI50 29.12 -1.00 2.81 2.81 0.000028 0.26 193.35 165.62 0.05

Vixies 50      ARI100 33.99 -1.00 2.81 2.81 0.000038 0.30 193.84 165.62 0.06

Vixies 0       ARI1 9.70 -1.20 2.80 -0.38 2.80 0.000003 0.09 194.96 166.00 0.02

Vixies 0       ARI2 12.41 -1.20 2.80 -0.26 2.80 0.000005 0.11 194.96 166.00 0.02

Vixies 0       ARI5 15.54 -1.20 2.80 -0.14 2.80 0.000008 0.14 194.96 166.00 0.03



HEC-RAS  Plan: Plan 38   River: Barra Farm   Reach: Vixies (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Vixies 0       ARI10 17.38 -1.20 2.80 -0.07 2.80 0.000009 0.15 194.96 166.00 0.03

Vixies 0       ARI20 22.41 -1.20 2.80 0.08 2.80 0.000016 0.20 194.96 166.00 0.04

Vixies 0       ARI50 29.12 -1.20 2.80 0.27 2.80 0.000026 0.26 194.96 166.00 0.05

Vixies 0       ARI100 33.99 -1.20 2.80 0.39 2.80 0.000036 0.30 194.96 166.00 0.06
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HEC-RAS  Plan: Plan 38   River: Barra Farm   Reach: Vixies    Profile: ARI100

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Vixies 500     ARI100 33.99 0.50 3.14 2.10 3.24 0.001480 1.42 23.87 15.07 0.36

Vixies 450     ARI100 33.99 0.40 3.07 3.17 0.001405 1.40 24.33 15.21 0.35

Vixies 400     ARI100 33.99 0.30 3.01 3.10 0.001326 1.37 24.86 15.37 0.34

Vixies 350     ARI100 33.99 0.20 2.94 3.04 0.001301 1.36 24.92 15.18 0.34

Vixies 300     ARI100 33.99 0.10 2.88 2.97 0.001272 1.36 25.01 15.01 0.34

Vixies 250     ARI100 33.99 0.00 2.81 2.91 0.001241 1.35 25.13 14.85 0.33

Vixies 200     ARI100 33.99 -0.20 2.76 2.85 0.001055 1.28 26.47 14.86 0.31

Vixies 150     ARI100 33.99 -0.50 2.82 2.82 0.000045 0.31 186.68 164.17 0.07

Vixies 100     ARI100 33.99 -0.80 2.81 2.82 0.000040 0.30 191.28 165.23 0.06

Vixies 50      ARI100 33.99 -1.00 2.81 2.81 0.000038 0.30 193.84 165.62 0.06

Vixies 0       ARI100 33.99 -1.20 2.80 0.39 2.80 0.000036 0.30 194.96 166.00 0.06
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1. Background

1.1 Summary
Daintree Saltwater Barramundi Fish Farms Pty Ltd  have submitted a Development Application (DA
– through EcoSustainAbility as their contracted agent) under the provisions of the Planning Act
2016 for a Material Change of Use (MCU) associated with the modest expansion of their
aquaculture operations on Lot 3, Vixies Road, Wonga Beach (reference MCU2760/2018).
Concurrent with this MCU application is an Environmental Authority application.

1.2 Request for Information 
Subsequent to the lodgment of the DA the Department of State Development, Manufacturing, 
Infrastructure and Planning (DSDMIP) has requested further information (RFI) to assess the 
application (ref:  1810-7611 SRA).   

Section 2 of the RFI deals specifically with addressing State Development Assessment Provisions 
(SDAP) v2.3, State code 11: Removal, destruction or damage of marine plants.  

The information requested includes; 

Provide a plan showing: 

• The total amount and type of marine plants that will be disturbed identifying portion of
permanent and/or temporary disturbance (in square meters or hectares), and

• The location of the marine plants to be disturbed in relation to the development works.

1.3 Supporting Report 
This report is based on field work undertaken on November 15th 2018 and on information provided 
in the MCU application by EcoSustainAbility Pty Ltd.   The purpose of this report is to support the 
accompanying plans addressing the RFI, Section 2 requirements.  Specifically, this report when read 
in conjunction with the accompanying plans, identifies: 

 The marine plant communities to disturbed, the density/type and total area in relation to
permanent and/or temporary disturbed.

 The location of the marine plants to be disturbed in relation to the proposed works.

2. Methodology

2.1   Field work
Surveys were undertaken on the 15th November 2018 with the proposed development, in 
particular settlement pond 2 (as identified in the RFI) and the proposed drainage outlet on the 
eastern side of the development area between settlement pond 3 and settlement pond 4.

No construction works or disturbance of marine plants is proposed for settlement pond 3. However 
in order to gauge relative densities and abundance of marine plants, representative sampling areas 
within settlement pond 3 (a dry pond) were established as settlement pond 2 was entirely 
inundated and access was not possible.

Three transects, each of 100 m long, were established in typically representative areas within 
settlement pond 3.  These included:
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 Adjacent the existing drainage line on the southern boundary

 Melaleuca with Acrostichum understory

 Dense Excoecaria/Ac shrubland

Along each transect three quadrats, each of 10m x 10m, were enumerated for stem density and 
composition.  While no disturbance is proposed for settlement pond 3, the purpose of these 
quadrats was to provide comparative assessment (via aerial survey) of the inaccessible settlement 
pond 2 areas.  Each transect and quadrat were GPS referenced.  Refer Figure 1 below: 

Figure 1:  Sampling locations settlement pond 3. 

The initial intent for settlement pond 2 was to undertake terrestrial surveys in the drier sections of 
the pond, however owing to complete inundation this was not possible.  Subsequently high-
resolution imagery was obtained from a UAV (drone) of settlement pond 2 and adjacent works area 
- including drainage works on eastern boundary of boundary between settlement pond 3 and 4.  
Stem counts based on 10m quadrats were able to be obtained only from the areas of settlement 
pond 2 closest to the bund wall.

2.2   Preparation of Plans 
The RFI requested the preparation of a Plan to present the information.  This Plan (refer Appendix 
A) was prepared with reference to the DA Forms guide:  Relevant plans
(https://dilgpprd.blob.core.windows.net/general/DAFormsguide-Relevantplans.pdf).

Aerial imagery was rectified and combined in a georeferenced image within the MapInfo v12.1 
geographic information system (GIS) platform.  Aerial imagery photogrammetry signatures were 
cross referenced with quadrat information from settlement pond 3 for marine plant types and 
composition.  Additionally field information from the surrounds of settlement pond 2 (obtained 
from the bund wall) was further used to verify marine plant signatures and density. Stem counts / 
100m2 on the internal boundaries of the bund wall were able to be used to further supplement the 
information from the aerial imagery and quadrat comparative data from settlement pond 3.   

Five major polygons with marine plants were identified within settlement pond 2. These ranged 
from very high density of marine plants (predominantly Acrostichum aureum, a terrestrial fern) to 
open water with little to no representation by marine plants.   

https://dilgpprd.blob.core.windows.net/general/DAFormsguide-Relevantplans.pdf
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3. Accompanying Notes: Plan Interpretation

3.1 Determination of Marine Plant Fisheries Significance

Queensland Department of Agriculture and Fisheries (DAF) assess Development Applications that
potentially involve the disturbance/removal of marine plants against a number of regulatory and
policy mechanisms.

The definition of a marine plant is given in section 8 of the Fisheries Act as:

The meaning of marine plant is given in section 8 of the Fisheries Act

(1) ‘Marine plant’ includes the following—

a) a plant (a ‘tidal plant’) that usually grows on, or adjacent to, tidal land, whether it is living
or dead, standing or fallen;

b) the material of a tidal plant, or other plant material on tidal land;

c) a plant, or material of a plant, prescribed under a regulation or management plant to be a
marine plant

The Fisheries Act does not identify a definition as to what constitutes ‘adjacent’ and subsequently 
the DPI&F Fish Habitat Management Operational Policy FHMOP 001 (2007) provides guidance to 
assessing agencies as to what constitutes high significance plants to fisheries values, and what 
constitutes low fisheries significant plants based on the interpretation of ‘adjacent’.    

‘Adjacent’ is interpreted as areas that a capacity for connectivity, either tidal or via seasonal flows, 
to tidal areas.  This is not restricted to the highest astronomical tide level.  Marine plants species 
interpreted as being on or adjacent to tidal lands are classed as high fisheries significant plants.   A 
fisheries development approval application is required for any disturbance of high fisheries 
significance plants.  

Marine plant species that persist in areas that are not connected tidally, nor have any other 
connectivity seasonal or otherwise, to tidal areas, are deemed to have low fisheries values and are 
classed as low fisheries significance plants.   Settlement pond 2 is located within a constructed 
bund that has no connection, either tidal or seasonal, to tidal lands, and its contribution to fisheries 
values to off-site marine areas is low to non-existent.  By clarification under FHMOP 001 (2007) all 
plants and communities within this pond are classed as low fisheries significance plants.  
Notwithstanding, a fisheries development application for low fisheries significant plants is required 
for marine plants as identified in Table 1, Appendix 1 (Mangrove flora) of FHMOP 001 (2007).  This 
includes species identified within settlement pond 2, including Acrostichum aureum, Excoecaria 
agollacha and Lumnitzera racemosa.  

Works are also proposed for the eastern end of the current internal drain between settlement 
pond 3 and settlement pond 4.  Outlet works proposed will breach the existing road batter into the 
adjacent parallel tidal drain. This drain is directly connected to South Arm Creek/Daintree River and 
subject to tidal influence, therefore with a direct connection to marine areas.  The marine plants 
identified in this location (Acrostichum aureum and seedlings of Excoecaria agollacha) are classed 
as high fisheries significant plants.  This is discussed in the following sections.  A separate plan is 
provided in Appendix B.  
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3.2 Marine Plants Disturbance 
Appendix A identifies the marine plants disturbance areas, their density and relationship to works 
area.  Settlement pond 2 is part of the operational works area for the existing aquaculture 
operation.  Surveys by FRC Environmental in 2006, and Environment Pacific in March 2017 
identified significant areas of freshwater associated plant species characterising the vegetation of 
settlement pond 2.  These included Melaleuca regrowth associations, bulkuru sedge lands and 
similar freshwater reliant sedge and rush species.  The character of the vegetation in November 
2018 was identified as significantly different to that as established in earlier surveys.  Notably all 
freshwater sedges, rushes and other similar indicator species of low salinity levels were dead.  The 
majority of the Melaleuca individuals are all dead and/or dying, and there is an extremely high 
recruitment of salt tolerant species, notably the mangrove fern Acrostichum aureum and milky 
mangrove, Excoecaria agallocha.  It is well documented in scientific literature (e.g. James et al 2008  
http://www.publish.csiro.au/mf/mf08099)  that intermittent wetlands are particularly at risk from 
secondary salination owing to the concentrating of salts during drawdown of wetlands.   The water 
levels in settlement pond 2 significantly vary, as part of the operational requirements for the 
existing aquaculture facility.  While no formal salinity/water quality assessments were taken for 
survey, the ‘taste test’ identified very salty water and it has been concluded that fluctuating water 
levels in settlement pond 2 and a subsequent increased salinity regime is favouring the recruitment 
and expansion of salt tolerant plants in this pond.  

The disturbance area of marine plants for the project is divided into two main areas:  Settlement 
pond 2 (Appendix A), and the drainage works area at the eastern end of the drainage line between 
settlement pond and settlement pond 3 (Appendix B).  

Settlement Pond 2 

All marine plants within settlement pond 2 classify as low fisheries significance plants and include 
the following: 

Mapping Unit Density Total 
Area (ha) 

Number of affected plants 
(median) and notes 

Very high-density marine 
plants 

20 – 30 stems /100m2 0.33 825 stems.  Primarily occurring as dense 
Acrostichum aureum recruitment along 
internal walls of bunded area within 
Melaleuca dieback areas.  

High density marine plants 10 - 20 stems /100m2 1.05 157 stems.  Whipstick regrowth Excoecaria 
and dense Acrostichum understory in areas 
of Melaleuca dieback.  

Moderate density marine 
plants 

5 - 10 stems /100m2 2.36 177 stems.  Acrostichum in regularly 
inundated areas of settlement pond 2 
interspersed with emergent clumps 
Excoecaria and Melaleuca (most now 
dead).  

Low density marine plants 
(primarily open water) 

1 - 5 stems /100m2 1.34ha 34 stems of individual marine plants 
(Acrostichum) growing in open water.  

Open water (occasional 
plants) 

<1 stem /100m2 0.9ha < 20 stems primarily on the embankment 
walls.   
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Drainage area works 

Works are proposed for the eastern end of the main tidal drain between settlement pond 3 and 
settlement pond 4.  Refer to Appendix B for the Plan of the marine plant disturbance area.  The 
internal drain and batters between settlement pond 3 and 4 are subject to maintenance and 
generally free of any mature vegetation.  Seedlings of Excoecaria agallocha (tallest noted 
approximately 30cm high) have recruited into the maintained area of the internal drain within the 
general area of works (approximately 400m2).  Between four to six seedlings will be affected by the 
works.  Acrostichum aureum is ubiquitous across the entire development area, and small examples 
have become established in the maintained internal drain between settlement pond 3 and 4, and 
on the outside of the road batter within the tidal external drain. Between five to seven immature 
plants will be disturbed depending on extent of drainage works.  This work location is directly 
connected to tidal lands, and the marine plants present are classed as high fisheries significant 
plants under FHMOP 001 (2007).     

  

 

 

3.3 Translocation Options 
Options for potential relocation of individual marine plants within settlement pond 2 have been 
considered.    The large number of affected plants makes relocation an impractical proposition.  
These plants are located within a bunded area that has no connectivity to external tidal influences, 
and their loss will have no impact on fisheries values in the area.   

Works proposed for the drainage channel/works outlet area will entail disturbance to between four 
to six seedlings of Excoecaria agallocha and five to seven immature Acrostichum aureum 
(depending on extent of outlet works). These individuals are within tidally connected areas and 
classed as high fisheries significant plants.  All these individuals are small/juveniles, and may be 
easily relocated through simply digging out manually with a shovel and relocating immediately into 
the same drainage line upstream or downstream of the drainage works area.  Relocation in this 
manner and location will meet all FMHOP 001 (2007) guidelines relevant to the relocation of 
marine plants (refer Appendix 2 of the FMHOP 001).   

 

Proposed works outlet area between 
settlement Pond 3 (to left of internal 
drain) and settlement pond 4.   
Acrostichum aureum and Excoecaria 
agallocha have recruited since 
maintenance works on the internal 
drain and are present only as 
immature ferns/seedlings 
respectively.  
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Appendix A –Settlement Pond 2 Marine Plant 
Disturbance Area  
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State code 11: Removal, destruction or damage of marine 
plants 
 
Table 11.2.2: Operational works  

Performance outcomes Acceptable outcomes Response 

All development 

PO1 There is a demonstrated need for the 
development, and alternatives (locations and designs) 
which do not involve removal, destruction or damage 
of marine plants and impacts to fisheries resources 
and fish habitats are not viable. 

For development associated with a public health or safety 
purpose: 
 
AO1.1 Development is for: 

signage or aids to warn the public of a safety 
hazard (for example, within a waterway to warn of 
submerged rocks, crocodiles, marine stingers); or 

prevention of an impending public safety issue; or 

the mitigation of a hazard to public safety that has 
resulted from a specific unforeseen event (for 
example, a fallen tree that is a danger to safe 
navigation); or  

placement of a cyclone mooring identified under a 
cyclone contingency plan by the harbour master or 
controlling port authority, and is located in 
accordance with the plan; or 

a public health purpose that has been endorsed in 
writing by Queensland Health or the relevant local 
government. 

 
For any other development, no acceptable outcome is 
prescribed. 
 
Note: The application should identify and document the 
impacts of alternative proposals. 

Complies with PO1.  The construction of new 
aquaculture ponds within the footprint of existing 
settlement ponds 1 and 2 will involve removal of All 
marine plants within settlement pond 2 classify as low 
fisheries significance plants and include 5 hectares of 
areas with mapped marine plants, ranging from very 
high density to low density. The plants have low 
fisheries value. as Settlement pond 2 no connection 
to fisheries habitat and as such whilst marine plants 
have recently recruited owing to the saline inflow to 
the settlement pond, there is no impact on fisheries 
resources or fish habitat. 
Existing settlement pond 3 will be managed as a 
treatment wetland. It does have marine plants within, 
but these will not be cleared, damaged or disturbed. 
rather they will have a more (nutrient rich) constant 
saline flow which may encourage more recruitment 
and productivity. This pond has no connection to 
fisheries habitat owing to the bunds, there are 
presently no crab burrows.  
To avoid any doubt the design, construction and 
operation has been planned to ensure the avoidance 
of impacts on fisheries resources. Further, the 
opening of the old bund on Settlement Pond 4 and 
subsequent re-establishment of fisheries habitat 
connectivity will see a net increase of over 9.38 ha of 
fisheries habitat on Lot 3. 



State Development Assessment Provisions – version 2.2   
State code 11: Removal, destruction or damage of marine plants         Page 2 of 14 
 
 

Performance outcomes Acceptable outcomes Response 

PO2 Only those aspects of a development that have 
a functional requirement to be located on tidal land 
create the requirement to remove, destroy or damage 
marine plants. Ancillary elements (for example: car 
and trailer parks, rest rooms, offices) occur outside of 
tidal land.  
 
Note: Tidal land within the development site should 
be accurately identified on plans provided with the 
application, together with the location of highest 
astronomical tide, mean high water spring and mean 
low water spring tide heights. 
 
The extent, location, species and condition of marine 
plants that are proposed for removal, damage or 
destruction and retained have been clearly and 
accurately identified and mapped to enable risks and 
impacts to be properly assessed.   

No acceptable outcome is prescribed. 
 

Complies with PO2. The only disturbance of tidal land 
will be the construction of the discharge point being a 
weir outlet and erosion protection on the outlet side. 
See Section 3 for a map of marine plants and for the 
location of tidal planes on the site. 

PO3 Development impacting marine plants: 

directly abuts land that has full riparian access 
rights; or  

provides a public facility. 

 

Note: Further guidance on rights in context of fisheries resources 
and fish habitats is provided in the operational policy provisions of 
Management and protection of marine plants and other tidal fish 
habitats (FHMOP 001), Department of Primary Industries and 
Fisheries, 2007. 

 
The provision of owners consent to lodge the 
development application does not confer rights.   

No acceptable outcome is prescribed. 
 

Complies with PO3. The construction of new 
aquaculture ponds within the footprint of existing 
settlement ponds 1 and 2 will involve removal of All 
marine plants within settlement pond 2 classify as low 
fisheries significance plants and include 5 hectares of 
areas with mapped marine plants, ranging from very 
high density to low density. 
Settlement pond 2 no connection to fisheries habitat 
and as such whilst marine plants have recently 
recruited owing to the saline inflow to the settlement 
pond, there is no impact on fisheries resources or fish 
habitat. 
Existing settlement pond 3 will be managed as a 
treatment wetland. It does have marine plants within, 
but these will not be cleared, damaged or disturbed. 
rather they will have a more (nutrient rich) constant 
saline flow which may encourage more recruitment 
and productivity. This pond has no connection to 
fisheries habitat owing to the bunds, there are 
presently no crab burrows.  
To avoid any doubt the design, construction and 
operation has been planned to ensure the avoidance 
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Performance outcomes Acceptable outcomes Response 

of impacts on fisheries resources. Further, the 
opening of the old bund on Settlement Pond 4 and 
subsequent re-establishment of fisheries habitat 
connectivity will see a net increase of over 9.38 ha of 
fisheries habitat on Lot 3. 

PO4 The spatial extent of disturbance to marine 
plants is minimised. 
 
Note: For more information, refer to relevant fish 
habitat management operational policies and fish 
habitat guidelines:  

Management and protection of marine plants and other tidal 
fish habitats (FHMOP 001), Department of Primary Industries 
and Fisheries, 2007 

Tidal fish habitats, erosion control and beach replenishment 
(FHMOP 010), Department of Primary Industries and Fisheries, 
2007 
Dredging, extraction and spoil disposal activities (FHMOP 004), 
Department of Primary Industries, 1998 

Departmental procedures for permit applications assessment 
and approvals for insect pest control in wetlands (FHMOP 003), 
Department of Primary Industries, 1996 

Fisheries guidelines for fish-friendly structures (FHG 006), 
Department of Primary Industries and Fisheries, 2006. 

For work associated with private development that is a jetty, 
pontoon or boat ramp only:  
 
AO4.1 Only one structure adjoins the property.   
 
Note: A structure includes boat ramps, jetties and 
pontoons 
 
AND 
 
 
 
 

Complies with PO4 and AO4.1. The construction of 
new aquaculture ponds within the footprint of existing 
settlement ponds 1 and 2 will involve removal of All 
marine plants within settlement pond 2 classify as low 
fisheries significance plants and include 5 hectares of 
areas with mapped marine plants, ranging from very 
high density to low density. 
Settlement pond 2 no connection to fisheries habitat 
and as such whilst marine plants have recently 
recruited owing to the saline inflow to the settlement 
pond, there is no impact on fisheries resources or fish 
habitat. 
Existing settlement pond 3 will be managed as a 
treatment wetland. It does have marine plants within, 
but these will not be cleared, damaged or disturbed. 
rather they will have a more (nutrient rich) constant 
saline flow which may encourage more recruitment 
and productivity. This pond has no connection to 
fisheries habitat owing to the bunds, there are 
presently no crab burrows.  
To avoid any doubt the design, construction and 
operation has been planned to ensure the avoidance 
of impacts on fisheries resources. Further, the 
opening of the old bund on Settlement Pond 4 and 
subsequent re-establishment of fisheries habitat 
connectivity will see a net increase of over 9.38 ha of 
fisheries habitat on Lot 3. 

AO4.2 The extent of marine plants removed, damaged or 
destroyed does not exceed two metres along the waterway 
frontage (width). 
 
AND 

Complies with PO4 and AO4.2. The construction of 
new aquaculture ponds within the footprint of existing 
settlement ponds will not removal exceeding two 
metres along the waterway frontage width. The only 
disturbance along the waterway will be the discharge 
structure (monk with outlet works). 

AO4.3 The long-term use and and operability of the 
development will not result in ongoing adverse impacts or 

Complies with PO4 and AO4.3. There is not long-term 
use or operability issues.. 
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Performance outcomes Acceptable outcomes Response 

new adverse impacts or additional development. For 
example, a proposed jetty will not result in the need to 
dredge navigation access to the development in the future. 
 
 
AND one of the following acceptable outcomes apply 
 
AO4.4 The extent of marine plant removal, damage or 
destruction for a jetty or pontoon development has a 
maximum: 

area of 30 square metres; and 

width of two metres along the shoreline (highest 
astronomical tide); and 

length of 15 metres from highest astronomical tide 
(measured perpendicular to the shore).   

 

OR 
 

N/A 

AO4.5 The boat ramp development has a maximum 
development footprint of 45 square metres. 
 
For any other development, no acceptable outcome is 
prescribed. 

N/A 

PO5 The timing of works avoids marine plant 
flowering, fish spawning and fish migration periods. 

No acceptable outcome is prescribed.   Complies with PO5. As there is no tidal connectivity 
with Settlement pond 2, there are no issues with fish 
spawning and migration periods. Construction of the 
outlets works will be timed to avoid disturbance of 
flowering marine plants. 

PO6 Development of or adjacent to, fish habitats 
avoids the unnecessary loss, degradation or 
fragmentation of fish habitats and their values and the 
loss of fish movement. 
 
Note: For more information, refer to relevant fish 
habitat management operational policies and fish 
habitat guidelines:  

Management and protection of marine plants and other tidal 

No acceptable outcome is prescribed.   N/A the areas adjacent to Lot 3 are not a declared 
Fish Habitat Area. Nonetheless complies with PO6. 
The proposal avoids the loss, degradation or 
fragmentation of fish habitats and their values and the 
loss of fish movement. 
There is an offer to open an old bund in settlement 
pond 4, this will iincrease tidal connectivity in this area 
and allow some recovery of productive fish habitat. 
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Performance outcomes Acceptable outcomes Response 
fish habitats (FHMOP 001), Department of Primary Industries 
and Fisheries, 2007 

Tidal fish habitats, erosion control and beach replenishment 
(FHMOP 010), Department of Primary Industries and Fisheries, 
2007 

Dredging, extraction and spoil disposal activities (FHMOP 004), 
Department of Primary Industries, 1998 

Departmental procedures for permit applications assessment 
and approvals for insect pest control in wetlands (FHMOP 003), 
Department of Primary Industries, 1996 

Fisheries guidelines for fish-friendly structures (FHG 006), 
Department of Primary Industries and Fisheries, 2006. 

PO7 Development does not increase the risk of 
mortality, disease or injury, or compromise the health, 
productivity, marketability or suitability for human 
consumption of fisheries resources, having regard to 
(but not limited to):  

biotic and abiotic conditions, such as water and 
sediment quality 

substances that are toxic to plants or toxic to or 
cumulative within fish 

design of structures 

impacts on reproductive success 

effect on fish energy reserves 

whether fish may be physically damaged, killed, 
trapped or stranded 

fish passage and access to habitats generally; and 

the impacts of pest fish and other relevant pest 
species. 

 
Note: A fish salvage plan may be required to 
demonstrate compliance with the performance 

No acceptable outcome is prescribed.   Complies with PO7. The proposal avoids the loss, 
degradation or fragmentation of fish habitats and their 
values and the loss of fish movement it does not 
increase the risk of mortality, disease or injury, or 
compromise the health, productivity, marketability or 
suitability for human consumption of fisheries 
resources. 
There is an offer to open an old bund in settlement 
pond 4, this will iincrease tidal connectivity in this area 
and allow recovery of over 6 ha of productive fish 
habitat. 
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Performance outcomes Acceptable outcomes Response 

outcome and may form a condition of any approval. 
 
Permits or other authorities may be required under 
the Fisheries Act 1994 for the use of regulated fishing 
apparatus and to posess fisheries resources. 
PO8 Works are undertaken to encourage fish habitats and 
fisheries resource values to naturally regenerate. 
 
Note: Substitution of fish habitats is not supported.  
 
A condition of approval for any marine plant 
restoration is likely to require a post-works monitoring 
and maintenance program appropriate for the scale of 
the restoration works. 

No acceptable outcome is prescribed. 
 

Complies with PO8. There is an offer to open an old 
bund in settlement pond 4, this will increase tidal 
connectivity in this area and allow fish habitats and 
fisheries resource values to naturally regenerate. 

PO9 Development likely to cause drainage or 
disturbance to acid sulfate soils, prevents the release 
of contaminants and impacts on fisheries resources 
and fish habitats. 
 
Note: Management of acid sulfate soil is consistent 
with the current Queensland acid sulfate soil technical 
manual: Soil management guidelines v4.0, 
Department of Science, Information Technology, 
Innovation and the Arts, 2014. 

No acceptable outcome is prescribed. Complies with PO9. Section 12 (and Appendix 6) of 
the MCU Application sets out a preliminary Acid 
Sulfate Soils Management Plan. The footprint of 
disturbance of ASS during construction is entirely 
within the existing bunded settlement ponds. 
Importantly there are plans for the bunded storage 
and treatment of any leachate and the bunded 
storage and treatment of any stockpiled ASS/PASS 
material that is excavated. The overall approach is to 
"drain, lime treat and cover" the ASS within the 
settlement ponds. Excavation will be restricted to the 
new drains. 
There are contingency plans for storage  and 
treatment of leachate at all stages of construction to 
avoid any likely release which could affect fisheries 
resources and fish habitats. 

PO10 Tidal and freshwater inundation and drainage 
patterns, extent and timing are maintained or restored 
such that ecological processes continue and 
associated fish habitat values and condition are 
maintained. 

For bridges: 
 
AO10.1 Bridges are designed with abutments above 
the highest astronomical tide. 
AND 
 
For water, sewer or stormwater infrastructure: 
 
AO10.2 Infrastructure is placed below the existing natural 
substrate surface level, and natural substrate, surface levels 

Complies with PO10. The development of new 
aquaculture production ponds within the footprint of 
two the existing bunded settlement ponds will not 
affect the tidal and freshwater inundation and 
drainage patterns, extent and timing. Ecological 
processes in the waterways (with marine plants) to 
the east and west of the site will continue and 
associated fish habitat values and condition are 
maintained. 
There is an offer to open an old bund in settlement 
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Performance outcomes Acceptable outcomes Response 

and habitat condition and values are reinstated. 
 
For any other development, no acceptable outcome is 
prescribed. 

pond 4, this will increase tidal connectivity in this area 
and allow fish habitats and fisheries resource values 
to naturally regenerate. 

PO11 Development: 

maintains natural processes of erosion and 
accretion unless there is an immediate and 
significant threat; and  

does not result in increased risk of waterway bed 
or bank scour or erosion or shoreline or foreshore 
erosion. 

No acceptable outcome is prescribed.   Complies with PO11. The site is already modified with 
bunds which were created decades ago along old 
drainage lines. The construction  of new aquaculture 
production ponds within the footprint of two the 
existing bunded settlement ponds will not affect 
natural processes of erosion and accretion; and  
will not result in increased risk of waterway bed or 
bank scour or erosion.  
The MCU sets out the erosion and sediment control 
approach. 

PO12 The development is designed, sited and 
constructed to ensure its long-term use and  
operability will not result in ongoing adverse impacts 
or new adverse impacts or additional development 
including: 

dredging to maintain access 

trimming of marine plants 

warning signs or protective structures. 

No acceptable outcome is prescribed. Complies with PO12. The maintenance of the bunds 
around the perimeter of the developed site will ensure 
ongoing access to the water ways and marine plants. 
The areas of trimming required (and are as per 
existing approval). 
No dredging will be required. There are currently no 
warning signs or protective structures and these are 
unlikely to be required. 

PO13 Development does not restrict or reduce public 
use of or access to tidal land and waterways (areas 
host to fisheries resources). 

For development for a material change of use or 
reconfiguration of a lot: 
 
AO13.1 Tidal land and fish habitats are separated from 
development and are available for public use. 
 
For any other development, no acceptable outcome is 
prescribed.

Complies with PO13. There is no public access via 
Lot 3 to the adjoining tidal wetlands and water ways. 
That said the development of the new aquaculture 
ponds within the existing bunded settlement ponds 
will not affect public access to any tidal waterways. 

PO14 Development does not adversely impact on 
community access to fisheries resources and fish 
habitats including recreational and indigenous fishing 
access.  
 

AO14.1 The development does not alter existing 
infrastructure or existing community access arrangements.  

Complies with PO14. The development does not 
adversely impact on community access to fisheries 
resources and fish habitats including recreational and 
indigenous fishing access. 
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Performance outcomes Acceptable outcomes Response 

Note: In some cases, compensation for impact on 
fisheries access, operations and/or productivity may 
be necessary. The Guideline on fisheries adjustment 
provides advice for proponents on relevant fisheries 
adjustment processes and is available by request 
from the Department of Agriculture and Fisheries. 
PO15 Development does not adversely impact on 
commercial fishing access and linkages between a 
commercial fishery and infrastructure, services and 
facilities. 
 
Note: In some cases, compensation for impact on 
fisheries access, operations and/or productivity may 
be necessary. The Guideline on fisheries adjustment 
provides advice for proponents on relevant fisheries 
adjustment processes and is available by request 
from the Department of Agriculture and Fisheries. 

No acceptable outcome is prescribed.   Complies with PO15. The Development does not 
adversely impact on commercial fishing access and 
linkages between a commercial fishery and 
infrastructure, services and facilities. 
 

Private maritime infrastructure 

PO16 Evidence of a relevant development approval for the 
removal, damage or destruction or marine plants is required 
if a material change of use or reconfiguration of a lot 
occurred since 1 March 2005. 

No acceptable outcome is prescribed.   N/A The development is not private maritime 
infrastructure. That said, Section 2.4 of the MCU 
Application Report sets out the current and past 
approvals. 

Erosion control structures and beach replenishment 

PO17 Removal, destruction or damage to marine 
plants as a result of erosion control structures or 
beach replenishment only occurs where there is an 
immediate and significant threat of erosion to:  
the use of the land for its existing or approved 
purpose; and 
infrastructure, structures or buildings are not 
expendable or not able to be relocated. 
 
Note: Further detail on erosion control is provided in Tidal fish 
habitats, erosion control and beach replenishment (FHMOP 010), 
Department of Primary Industries and Fisheries, 2007.

No acceptable outcome is prescribed.   N/A 

PO18 The area that the beach replenishment is to be 
carried out on is a high-energy, sandy sediment 
shoreline with biological communities adapted to 
mobile sediments.   

No acceptable outcome is prescribed.   N/A 

PO19 Erosion control structures including beach No acceptable outcome is prescribed.   N/A 
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Performance outcomes Acceptable outcomes Response 

replenishment does not create terrestrial land, unless 
it is a sacrificial dune or beach which forms an 
integral part of the erosion control design.  
PO20 The beach replenishment work is undertaken in 
a way that minimises the need for other erosion 
control activities or works.  

No acceptable outcome is prescribed.   N/A 

PO21 The beach replenishment work is undertaken in 
a way that minimises the frequency of any ongoing 
replenishment requirements. 

AO21.1 Beach replenishment will not require maintenance 
more often than every two years. 
 
AND 
 

N/A 

AO21.2 A source of replenishment material for future 
maintenance is identified and secured. 

N/A 

PO22 Erosion control structures are located parallel 
to the shoreline and as far landward as possible to 
avoid impacts to tidal land and marine plants.  

No acceptable outcome is prescribed.   N/A 

Dredging 

PO23 Capital dredging is to create or provide access to 
public infrastructure. 
 

Note: 

Privately owned marina facilities or maritime infrastructure 
development that is open to the general public and facilitates 
unrestricted  public use for fishing purposes may be considered 
public infrastructure 

Dredging for access to private structures that do not provide 
unrestricted public use is not supported. 

No acceptable outcome is prescribed.   
 

N/A 

PO24 Maintenance dredging is consistent with an existing 
development approval for dredging; and within approved 
profiles for navigational purposes.   

No acceptable outcome is prescribed.   N/A 

PO25 Disposal of dredge spoil avoids adverse impacts on 
marine plants. 

AO25.1 Dredge spoil is not deposited on tidal land.  N/A 

Temporary works 

PO26 Fish habitats and the fisheries resources they 
support are restored to pre-existing or improved 
condition and extent when the temporary works has 
ceased. 

No acceptable outcome is prescribed. N/A 

PO27 Temporary works will be in place or are 
undertaken for a specified period and for the shortest 

No acceptable outcome is prescribed. N/A 
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Performance outcomes Acceptable outcomes Response 

possible time.   
PO28 A temporary structure is in place for a specified 
period and is designed to be completely removed. 

No acceptable outcome is prescribed. N/A 

Restoration 

PO29 Restoration does not: 

compromise condition of fish habitats or fisheries 
productivity; or 

substitute a particular fish habitat for another type 
of habitat, for example, creation of mangrove 
communities from other tidal fish habitats; or  

substitute a natural fish habitat for artificial fish 
habitat; or 

deliver fish habitats that are likely to be regularly 
disturbed, such as through predictable sediment 
removal or maintenance dredging; or 

deliver fish habitats that will predictably be at a 
high risk of contamination and/or further 
disturbance. 

 
Note: For further guidance refer to Restoration of fish 
habitats: Fisheries guidelines for marine areas (FHG 002), 
Department of Primary Industries, 1998.  
 
Restoration works authorised through an endorsed 
restoration plan under the code for self- assessable 
development MP06 – Minor impact works in a 
declared fish habitat area or involving the removal, 
destruction or damage of marine plants, Department 
of Agriculture, Fisheries and Forestry, 2013, do not 
require a development permit. 

No acceptable outcome is prescribed.  
 

Settlement pond 4 occupies an area of approximately 
16.5 ha, with a surveyed area of 9.38 ha being within 
the bunded section most of which is isolated from tidal 
connectivity owing to an old bund. This bund runs 
along either side drain and also across the pond in a 
generally South-east to north-west direction.  
The proposal is to open up the bund to restore 
connectivity and hence fisheries habitat values. This 
is proposed to offset the marine plant disturbance in 
Pond 2 and the outlet works. 
It is proposed to minimise any disturbance to marine 
plants in the process of opening the bund by using 
hand tools to dig away the bund back to surrounding 
ground surface level in initially six to ten locations. 
Along the bund there are clearly lower areas with past 
tidal flow and these will be opened up. Any marine 
plant seedling by way of the area to be opened will be 
translocated. The opening may disturb roots of 
adjacent trees, but will be done to ensure that the root 
system of each mangrove tree remains essentially 
intact, without threat to the viability of the individual. 
Each opening will be about 1-2m wide with material 
removed placed back onto the adjoining bund or, if 
practical without causing further disturbance removed 
from the bund area.  
Succession and recruitment south of the bund wall 
has been strongly influenced by breaches in the bund 
wall (through natural erosion via root penetration and 
water flow) allowing tidal water to influence the 
otherwise arrested successional state of the 
vegetation south of the bund wall. With increasing 
saline influences on the surrounding communities, 
recruitment is expected to reflect the species 
composition and general complexity of South Arm 
Creek immediately north of the bund wall, albeit with a 
higher number of mangrove species typically 
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Performance outcomes Acceptable outcomes Response 

associated with upper freshwater influenced areas. 
and successional processes. In areas where the bund 
wall has already some breaches there are mangroves 
include Lumnitzera racemosa (tallest examples of 
these species in all surveyed areas) with large 
examples of Excoecaria agallocha. The understorey 
and subcanopy are expected to host recruiting 
mangrove species typically found in more tidal areas: 
Brugiera spp, Rhizophora spp, Xylocarpus spp, and 
Aegialitis annulata. 
With additional openings along the bund wall and 
increasing tidal influence it is expected that this 
community will continue to be replaced by a more 
complex mangrove community (similar to the north 
side of the bund wall). 
After the initial works an assessment will be made 
during spring/and king tides to review the flow and 
identify any further areas which are desirable to open. 
It is expected that sesamid crab activity and fisheries 
productivity will be re-established within a few years in 
the lower lying areas and over a longer period in the 
rest of the area.  
See Appendix XX for the 2017 Marine Plant survey 
which sets out in more detail the conditions within the 
previously bunded area. 
 

PO30 Marine plants to be used for revegetation 
purposes have local provenance. 

PO30.1 Marine plants used in restoration works are 
collected within a 100 kilometre radius of the site. 

Transplanting of seedling disturbed for the outlet 
works will be within the immediate vicinity. 

Matters of state environmental significance 

PO31 Development: 

avoids impacts on matters of state environmental 
significance; or  

minimises and mitigates impacts on matters of 
state environmental significance after 
demonstrating avoidance is not reasonably 
possible; and  

provides an offset if, after demonstrating all 

No acceptable outcome is prescribed.  
 

Complies with PO31. Refer to the discussion outlined 
in Sections 8 and 9 of the MCU Application Report. 
The approach is to ensure there is no disturbance or 
impact upon matters of state environmental 
significance by adopting best practice mitigation 
strategies such as erosion and sediment control and 
acid sulfate soils management. 

It is concluded that the proposed action is UNLIKELY 
to have a significant residual impact as: 

 The proposal does not involve clearing or 
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Performance outcomes Acceptable outcomes Response 

reasonable avoidance, minimisation and mitigation 
measures are undertaken, the development 
results in an acceptable significant residual impact 
on a matter of state environmental significance. 

 
Statutory note: For Brisbane core port land, an offset 
may only be applied to development on land identified 
as E1 Conservation/Buffer, E2 Open Space or 
Buffer/Investigation in the Brisbane Port LUP precinct 
plan. For the Brisbane Port LUP, see 
www.portbris.com.au.  
 
Note: For the purpose of this code, the matter of state 
environmental significance assessed is marine plants 
under the Fisheries Act 1994. 
 
Guidance for determining if the development will have 
a significant residual impact on the matter of state 
environmental significance is provided in the 
Significant Residual Impact Guideline, Department of 
State Development, Infrastructure and Planning, 
2014. Where the significant residual impact is 
considered an acceptable impact on the matter of 
state environmental significance under the 
Environmental Offsets framework and an offset is 
considered appropriate, the offset should be delivered 
in accordance with the Environmental Offsets Act 
2014. 

disturbance of the of concern regulated 
vegetation and essential habitat which is on 
site. 

 The proposal does not involve clearing or 
disturbance of the wetland and watercourse 
vegetation on site.  

 The permanent removal of marine plants will 
be limited marine plants which have low 
fisheries value as they are not tidally 
connected to fish habitat and have no 
fisheries productivity role. 

Further the proposal involves various protection and 
mitigation strategies to ensure there are no impacts or 
disturbance to the matters of state environmental 
significance conservation values during construction 
and ongoing operation. 

Despite the fact that the proposal has been designed 
and planned to not have any disturbance of MSES 
and therefore no significant residual impact, an offset 
is offered by re-establishing fisheries productivity in 
9.38 ha of settlement pond 4.  

Settlement pond 4 occupies an area of approximately 
16.5 ha, with a surveyed area of 9.38 ha being within 
the bunded section most of which is isolated from tidal 
connectivity owing to an old bund. This bund runs 
along either side drain and also across the pond in a 
generally South-east to north-west direction.  
The proposal is to minimise any disturbance to marine 
plants in the process of opening the bund by using 
hand tools to dig away the bund back to surrounding 
ground surface level in initially six to ten locations. 
Along the bund there are clearly lower areas with past 
tidal flow and these will be opened up. Any marine 
plant seedling by way of the area to be opened will be 
translocated. The opening may disturb roots of 
adjacent trees, but will be done to ensure that the root 
system of each mangrove tree remains essentially 
intact, without threat to the viability of the individual. 
Each opening will be about 1-2m wide with material 
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removed placed back onto the adjoining bund or, if 
practical without causing further disturbance removed 
from the bund area.  
Succession and recruitment south of the bund wall 
has been strongly influenced by breaches in the bund 
wall (through natural erosion via root penetration and 
water flow) allowing tidal water to influence the 
otherwise arrested successional state of the 
vegetation south of the bund wall. With increasing 
saline influences on the surrounding communities, 
recruitment is expected to reflect the species 
composition and general complexity of South Arm 
Creek immediately north of the bund wall, albeit with a 
higher number of mangrove species typically 
associated with upper freshwater influenced areas. 
and successional processes. In areas where the bund 
wall has already some breaches there are mangroves 
include Lumnitzera racemosa (tallest examples of 
these species in all surveyed areas) with large 
examples of Excoecaria agallocha. The understorey 
and subcanopy are expected to host recruiting 
mangrove species typically found in more tidal areas: 
Brugiera spp, Rhizophora spp, Xylocarpus spp, and 
Aegialitis annulata. 
With additional openings along the bund wall and 
increasing tidal influence it is expected that this 
community will continue to be replaced by a more 
complex mangrove community (similar to the north 
side of the bund wall). 
After the initial works an assessment will be made 
during spring/and king tides to review the flow and 
identify any further areas which are desirable to open. 
It is expected that sesamid crab activity and fisheries 
productivity will be re-established within a few years in 
the lower lying areas and over a longer period in the 
rest of the area.  
The outcome of the above will be the restablishment 
of fisheries habitat values on 16.5 ha of tidal land 
(9.38 ha restored) with tidal connectivity and fisheries 
productivity to offset the loss of 5 hectares of areas 
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with marine plants with low fisheries values (with no 
connectivity) ranging from very high density to low 
density. 
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1. Introduction

1.1 Background

Daintree Saltwater Barramundi are proposing to expand their operations at Vixies Road, Wonga
Beach, approximately 17km north of the town of Mossman. The proposed expansion will require
reconfiguration of a number of existing settlement ponds of which two, settlement 3 and
settlement pond 4, are currently not in production use (see Figure 1).

Both of these settlement ponds have had limited development in recent years, with the most
significant being a historical bund built across settlement pond 4 to exclude tidal flows from
entering the southern section of this settlement pond.  Breaches in the bund wall have allowed
increased tidal ingress in recent years, and settlement pond 4 is in the active process of
reinstatement of mangrove communities as tidal influences result in changes in the regrowth
communities (both freshwater and marine) and thus approaching a more typical upper estuarine
system as represented on the other side of the bund.

Conversely with changes in drainage regimes, settlement pond 3 has been increasingly isolated
from tidal influences, and now is dominated by halophytic species that are in the process of
being displaced by vegetation communities and species requiring significant freshwater inputs.

Daintree Salt Water Barramundi are proposing to reconfigure settlement pond 3 to enable
expansion of their aquaculture venture.   This will require removal of the arrested successional
phase marine vegetation and recruiting freshwater vegetation. Daintree Salt Water Barramundi
are proposing that settlement pond 4, adjacent to the complex mangrove communities of South
Arm Creek, be allowed to continue to recruit to a natural state commensurate with the
preclearing status of that locality.

1.2 Scope of this Report

As part of the development approval process, supporting information on the existing vegetation,
and contribution of this vegetation to fisheries values is required. Environment Pacific were
commissioned to undertake surveys for settlement ponds 2, 3, and 4, with the surveys for
settlement pond 4 demarcated by a previously constructed bund wall, i.e. settlement pond 4
surveyed individually on either side of the bund.

This report includes:

 Identification and general demarcation of the vegetation communities as identified in the
field.

 Presents general findings on the presence of marine species, community composition,
abundance and structure/zonation.

 Identifies fisheries habitat values (via condition assessment) of settlement pond 4 (both
sides of the bund) and settlement pond 3 where field surveys identified marine plants
and/or marine affected environments.

 Identifies rehabilitation opportunities, noting particularly species likely to naturally
colonise post disturbance and recommendations on species for active revegetation and
revegetation approaches.
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Figure 1 Layout and location of settlement pond survey area
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2. Methodology

2.1 Vegetation Communities

Vegetation communities across the settlement ponds varied between freshwater wetlands,
terrestrial successional vegetation and dense intertidal mangrove complexes.   Surveys were
also complicated by the known presence of saltwater crocodiles in the area, with subsequent
attention being paid to safety issues with regard to practicality of surveys in more remote areas,
notable around South Arm Creek.  Subsequently a combination of methodologies were used to
investigate the vegetation of the settlement ponds.

In the first instance a unmanned aerial vehicle (UAV – drone) equipped with a high resolution
camera was used to obtain real time information on general community zonation and areas of
interest across the settlement ponds.  This information was processed in the field to identify
specific areas for sampling to verify the vegetation patterns observed from the aerial imagery.
The most effective methodology was to undertake variable wandering transects across the
vegetation zones and collect information on vegetation community floristic composition,
species abundance, and any general observations on edaphic factors, e.g. drainage and tidal
aspects, that may have an impact on the community traversed.

2.2 Fisheries Assessment

There are numerous quantitative approaches relevant to the assessment of mangrove
communities with respect to assessing their productivity and their contribution to fisheries
values.  The majority of these are based on long term monitoring of community dynamics and
interactions and are unsuitable to providing a rapid assessment from a single day of observation
Given this, a number of approaches have been developed that provide surrogate measures for
estimating (qualitatively) mangrove productivity and fisheries values.  For this survey these
approaches employed:

 An assessment of the sesarmid crab activity (and crabs generally). The role and
importance of sesarmid crabs in the nutrient cycling regime of mangroves is well
documented (eg Micheli, 1993, Emmerson, & McGwynne 1992, Robertson 1986,
Robertson et al 1989).

 Obvious indicators of mortality and stress on vegetation, including dieback, successional
processes.  In particular the initial drone aerial photographs identified significant areas of
stress evidence by large areas of dieback being visible from the air.   These were priority
areas for site investigations.

 Other opportunistic observations, e.g. faunal guilds and utilisation of the settlement pond
habitats, and edaphic factors related to salinity conditions, tidal ingress and freshwater
inputs that impact on mangrove communities generally.

ple chart
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3. Vegetation and Marine Plant Communities

3.1 Summary

Settlement ponds 3 and 4 both illustrate clear examples of ongoing successional processes,
albeit in opposite directs.  Settlement pond 4 is characterised by previously established
freshwater tolerant vegetation (e.g. Melaleuca quinquenervia freshwater wetlands) being
rapidly displaced by more tidally dependent species.  In particular the bund wall historically
established to maintain a barrier between tidal areas and newly cleared areas has deteriorated
to the position where daily tidal influxes are resulting in dieback of freshwater vegetation and
the reinstatement of mangrove vegetation more typical of the original communities, i.e. those
of the lower Daintree River tidal area.

Conversely, settlement pond 3 is displaying the opposite i.e. reverting from a mangrove/salt
tolerant marine community to a non-tidal dependent community more typical of freshwater
wetlands. Halophytic species such as Excoecaria agallocha, Lumnitzera racemosa and
Acrostichum speciosum have historically been well established owing to the original saline
conditions of the construction site.  However this community can be considered to have been in
an arrested state of succession as the lack of any tidal regime has not favoured further
development of this community. Lumnitzera racemosa has died out in most areas, and
Excoecaria agallocha remains the only dominant halophyte. Changes in edaphic site conditions
over the last decade (notably drainage and salinity) have resulted in more freshwater reliant
species becoming well established, and these appear to be rapidly recruiting.  While though E
agallocha and A speciosum remain locally abundant, their dominance is being challenged by the
recruitment of Melaleuca leucadendra (in particular) and Melaleuca quinquenervia and
Melaleuca cajuputi to a lesser extent.  A characteristic of the changing soil conditions is
illustrated by two key factors: 1) lack of faunal activity associated with tidal and intertidal areas
(e.g. sesarmid crab activity),  and 2) dominance of the ground stratum by sedges and grasses.
The freshwater climbing fern, Stenochlaena palustris, was notable by its abundance, whereas
elsewhere it was restricted to dieback areas of Melaleuca quinquenervia, where it also was in
retreat as result of increasing salinity (settlement pond 4).

Settlement pond 2 is a freshwater system, with no obvious evidence of a tidal regime and
comprised of species that are generally intolerant of tidal saline conditions.  Typically this
community is dominated by Melaleuca cajuputi, and most of the settlement pond is
permanently inundated with freshwater with various areas of shallower water and/or areas
regularly exposed, dominated by Melaleuca quinquenervia. Halophytic species persist:
Acrostichum speciosum is present as isolated clumps with shallow water in the wetlands, but
does not occur as a component of the various Melaleuca spp communities. Excoecaria
agallocha is present as isolated individuals growing on the margins of the settlement pond but
nowhere does it form a community.

3.2 Factors Influencing Composition and Distribution

3.2.1 Historical

In 1950 a new sugar mill for the Daintree area was advocated to be constructed in the lower
Daintree River area to service proposed expansions of sugar cane assignments in the Wonga



EnvironmentPACIFIC | Marine Plant and Fisheries Values Assessment Report | 08/08/2017| 5

Beach, lower Daintree, Forest Creek and Cape Kimberly districts (and ultimately Cow Bay,
Cooper Creek, Noah Creek and Cape Tribulation further north).   While the proposed mill never
eventuated, a land selection ballot was undertaken of which the current Daintree Saltwater
Barramundi property was a part.  In accordance with the then existing Qld Lands Department
ballot rules the land selection was to be cleared, either wholly or in part (but usually in excess
of 90%), in order to facilitate the granting of a cane assignment. The Daintree Saltwater
Barramundi Farm site was no exception, and clearing of the lot was undertaken in accordance
with the conditions of the land selection ballot.

Subsequent to the clearing the land was found to be unsuitable for sugar cane, and grazing was
undertaken until 1989 when an initial aquaculture operation was established.  This operation
was purchased and the area for aquaculture expanded between 2001 and 2003. Operational
works undertaken following the initial ballot and up to and including 2003 included:

 Clearing of predominantly Melaleuca spp wetland complexes (with mangrove lined tidal
drains).

 Construction of bund walls to demarcate tidal areas.

 Construction of settlement ponds.

 Realignment of natural tidal drainage lines.

 Construction of drains, internal roads and other supporting earthworks.

All of the above factors have influenced the vegetation species present, their distribution and
abundance.  The bund wall on the northern side of settlement pond 4 (closest to the Daintree
River tidal complex) has not been maintained, and has been breached in a number of locations.
The subsequent tidal water entering settlement pond four has had detrimental impacts on the
regrowth Melaleuca quinquenervia communities in the north-west of settlement pond 4.  This
is evidenced by an area of approximately a hectare of M quinquenervia dieback.   Breaches of
the bund also occur regularly in the mid section of the bund and during the survey the incoming
tide was observed to be overtopping the bund.

3.2.2 Successional Vegetation

Not all of the entirety of the land ballot selection was cleared:  the northern section of
settlement pond 4 was never cleared (roughly demarcated by the bund wall) being comprised
entirely of complex mangrove systems and of no value as agricultural/grazing land.  With the
development of the fledging aquaculture business on the lot, the settlement ponds and
associated infrastructure became increasingly sophisticated in terms of drainage and general
site management. These sites have been graded, infilled, levelled and the top most soil horizon
profiles present are not representative of the original edaphic site conditions. Subsequently
the pattern of vegetation communities that have recruited into the unused settlement pond 3
and settlement pond 4 reflects these manipulated drainage and site conditions and does not
reflect the generally observed and expected pattern of recruitment of wetland species following
disturbance in the Wet Tropics.
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Plate 1 Melaleuca dieback

Melaleuca quinquenervia dieback in north-west of settlement pond 4 in July 2017. Position of bund
wall breach indicated.  Standing white sticks are dead trees. No dieback is evidenced in aerial photos
from 2013, so bund failure and tidal ingress on a daily basis has occurred only in the last 4 years (or
less).

All of the vegetation observed in currently unused settlement ponds 3 and 4 constitutes
successional vegetation (‘regrowth’) where the species composition, distribution and
abundance is in response to highly modified local edaphic conditions of drainage (in particular),
soil pH and soil salinity. This has generally resulted in relatively homogenous and simplistic
succession over most of settlement ponds 3 and 4.    Owing to the stable conditions maintained
within both these ponds, succession appears to be arrested to this simple state.  This has been
confirmed through comparing the results of this survey with the observations made by FRC
Environmental (July 2006) who made similar observations on the simplistic structure of the
vegetation communities.

There are two exceptions, these being;

 the area of mangrove community north of the bund wall in settlement pond 4 that was
not previously cleared, and retains a daily tidal connection with the Daintree River. This
remains a complex mangrove community typical of the tidal reaches of the Daintree River,
and

 the area of bund wall adjacent to the upper reach of South Arm Creek has been breached
at some point approximately a decade ago, and a complex mangrove community now is
present in this locality, sustained by daily tidal activity from South Arm Creek.

Settlement pond 2 was constructed within the original freshwater wetlands areas of the lot,
taking advantage of relatively impervious clay soils to retain much of the freshwater wetlands
characteristics of this location.  While the species present in settlement pond 2 are generally all
halophytic, there are no extensive areas of mangrove regrowth although individuals (not
communities) are present.

Bund w
all

Dieback areas
through
saltwater
intrusion

Breach and
tidal access
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3.3 Settlement Pond 4 and Bund Area

3.3.1 Settlement Pond 4

Settlement pond 4 occupies an area of approximately 16.5 ha, with a surveyed area of 9.38 ha
being within the bunded section. The bunded section is discussed separately. Historically the
surveyed area was cleared, and a bund wall created to separate the higher, less tidal influenced
areas from the daily tidal influence of South Arm Creek. A road originally ran along the top of
the bund wall, but has since fallen into disrepair and is now heavily vegetated.  The bund wall
itself has been breached in at least two areas, both areas leading to daily ingress of tidal water
which has had a marked impact on localised successional process in settlement pond 4 in recent
years (refer Plate 1 over).   In the most obvious case the breach in the bund wall in the north
west corner has resulted in a dramatic shift in salinity conditions which as resulted in dieback of
the Melaleuca quinquenervia regrowth which had re-established following the initial clearing in
this area.

The other breach is in the centre portion of the bund wall, where the bund wall abuts the upper
reach of South Arm Creek.  This appears to a historical breach, i.e. aerial photos identify that this
area possibly was breached a decade ago, with a complex mangrove system now overgrowing
the bund wall.  The July 2017 survey accessed this area and identified a very complex mangrove
community in this locality, very typical of the Daintree River area.

Excluding the bunded area, settlement pond 4 includes the following communities:

Melaleuca quinquenervia dominated community: an area of approximately 1.7 ha in the north
west of settlement pond 4.  Areas of this community closest to the bund wall are dying back as
a result of the bund wall breach allowing daily tidal ingress.  Many immature young mangroves
(Brugiera sp predominantly) are actively recruiting amongst the dying M quinquenervia. This is
a recent breach, possibly less than 4 years old with no dieback evidence in 2013 aerial photos.
Understorey is dense in places with mangrove fern Acrostichum speciosum and climbing fern
Stenochlaena palustris locally dominant.

Plate 2 Tea tree regrowth Notes

Melaleuca quinquenervia
dominated whipstick
regrowth.  Low (to 7m)
dense successional
vegetation with many
narrow stems.  Understorey
dominated by mangrove
fern Acrostichum speciosum
and climbing fern
Stenochlaena palustris.
Many areas are exhibiting
dieback as a result of
saltwater intrusion from
breach bund wall.
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Plate 3 Overview of Settlement Pond 4 and Bund Area

Overview of Settlement Pond 4 and bunded area.  Succession and recruitment south of the bund wall has been strongly influenced by breaches in
the bund wall (through natural erosion via root penetration and water flow) allowing tidal water to influence the otherwise arrested successional
state of the vegetation south of the bund wall.   This has resulted in Melaleuca quinquenervia die back in the northwest of the settlement pond, and
an increasingly complex community developing in the central portion bund area at the upper reach of South Arm Creek.

Bund

wall breach

Bund wall
breach

Settlement pond 4

Bunded area

Low mangrove
shrubland

L racemosa
dieback

Complex mangrove regrowth

Complex tidal mangroves
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Low open Excoecaria agallocha and Lumnitzera racemosa shrubland: this is the largest area of
homogenous vegetation community within settlement pond four, comprising 3.2 ha of low
Lumnitzera racemosa/Excoecaria agallocha shrubland, mostly less than 3m in height. The
majority of this community is influenced by a regular tidal regime, primarily monthly HAT that
overtop the internal drains. These drains have more saline tolerant species (e.g. Brugiera spp)
recruiting along them, notably immediately on the south side of the bund wall where tidal water
from breaches on either side is having an increasing impact.  This community is simple both
floristically and structurally, and apart from the drain mentioned above, exhibits a state that
could be said to be an arrested successional state as a result of a lack of any further influences
on succession and recruitment.

Historical aerial photos indicate that this simple community has been extant since at least 2003
and the 2006 FRC assessment identified similar floristic and structural elements as this 2017
survey. However increasing saline influences have started to impact on the surrounding
communities, and recruitment of species requiring a more regular tidal inundation e.g. Brugiera,
appears to be increasing.  Given the ongoing deterioration of the bund wall and increasing tidal
influence it expected that this community will continue to be replaced by a more complex
mangrove community (similar to the north side of the bund wall).

Plate 4 Low, simple mangrove shrubland Notes

Low, simple Excoecaria
/Lumnitzera shrubland.
Occasional Melaleuca
leucadendra present as
saplings on higher areas.
Understorey is generally
open.

Complex mangrove regrowth: this area in the central and south-east section of settlement pond
4 represents an area of approximately 2.8 ha and is the result of an old breach, possibly a decade
old, with site surveys identifying many larger trees and a complex mangrove regrowth
association dependent on regular tidal regimes.  The recruitment has occurred with the ongoing
deterioration of the bund wall and old road through this area and allows a regular tidal input, at
least of the highest weekly tide, from nearby South Arm creek.  The recruitment in this location
reflects the species composition and general complexity of South Arm Creek immediately north
of the bund wall, albeit with a higher number of mangrove species typically associated with
upper freshwater influenced areas. and successional processes.  Tallest mangroves in this site
are Lumnitzera racemosa (tallest examples of these species in all surveyed areas) with large
examples of Excoecaria agallocha. The understorey and subcanopy has a host of recruiting
mangrove species typically found in more tidal areas: Brugiera spp, Rhizophora spp, Xylocarpus
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spp, Aegialitis annulata. The understorey is sparse, dominated by Acrostichum speciosum.
Vines, notably Clerodendrum inerme, form localised dense thickets. Melaleuca leucadendra
saplings persist on the remnants of the bund wall/old track and larger individuals are present on
the embankments of the settlement pond.

Plate 5 Complex mangrove regrowth Notes

Complex mangrove
regrowth following bund in
breach wall.  This breach is
possibly a decade old, and
has allowed a significant
intrusion of more complex
mangrove associations in to
the area south of the bund
wall.  The vine
Clerodendrum inerme forms
localised dense thickets.

Lumnitzera dieback area: dieback of mangroves of a particular species composition or age
structure is a regular occurring feature in dynamic communities where changes in salinity are
the primary cause of succession.  An area of approximately 0.5 ha in the extreme south east of
settlement pond 4 was noted as having a very high level of dieback, the extent of which was
confirmed with aerial assessment (see below).  This area is inevitably becoming subject to a
higher and more regular tidal regime as further deterioration of the bund and road allows ever
increasing salt water intrusion.  Ultimately it is expected that this corner will become a complex
mangrove successional community, similar in composition to the surrounding area.

Plate 6 Lumnitzera dieback area Notes

Area of Lumnitzera
dieback in the south east
corner of settlement pond
4.  Changing salinity
regimes arise from the
increasing tidal influence
of the deteriorating bund.

N
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Simple Excoecaria Regrowth: this is a small (0.8 ha) successional community established on the
south west embankment of settlement pond.  It essentially forms an almost monotypic
community of low Excoecaria agallocha regrowth on the southern embankment of the
settlement pond 4 bund wall and is actively recruiting into areas of increasing salinity displacing
Melaleuca quinquenervia and Melaleuca cajuputi.

Plate 7 E agallocha simple regrowth Notes

Simple almost monotypic
Excoecaria regrowth on
the southern
embankment of
settlement pond 4.  This
regrowth is typical of
recent changes in salinity
regimes; in this instance
as a result of a larger
saltwater inflow from the
bund breach to the north
west.

3.3.2 Bunded Area

The bunded area of settlement pond (as measured between the bund wall and the boundaries
of the property, refer Figure 1) is an area of approximately 7.1 ha that incudes the upper reaches
of South Arm Creek, a tributary of the Daintree River.   The bund has been breached in a number
of locations, notably near South Arm Creek and in the north-west corner of settlement pond 4,
and an increasing tidal inflow from these breaches has resulted in successional changes
occurring in the communities south of the bund (as described in the Section above).  Additionally
the bund and associated track in the eastern section of settlement pond 4 has deteriorated in
most places, and a regular tidal influence is now occurring beyond the bund, notably in the
south-east corner.

Conversely, the communities of the bunded area have continued to be maintained by regular
tidal influences, both daily (in the riparian areas of South Arm Creek) and less frequently (but
still regular e.g. weekly) in other areas. Subsequently the composition and distribution of the
marine plant communities beyond the bunded area reflects a continuity of habitats as
represented within the broader South Arm Creek/Daintree River tidal areas i.e. has a retained a
completely natural pattern of zonation and dynamic processes.

Aerial photos of the original clearing for the sugar cane assignment were not available, but the
original clearing extended further than the current alignment of the bund wall in the south east
section and on-ground site surveys in July 2017 confirmed that clearing had occurred originally
further north of the bund, varying between approximately 10 to 30m north of the bund. This
community has been subject to a regular tidal influence and the regeneration and succession
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has resulted in a successional community largely indeterminate from the complex regrowth
occurring south of the bund in settlement pond 4.  Not including this narrow band of
successional vegetation the marine vegetation north of the bund wall can be clearly demarcated
as two distinct communities.

Complex tidal mangrove community of South Arm Creek: This area (approximately 4.2 ha) is
representative of some of the most complex mangrove associations in the lower Daintree River,
with a wide representation of mangrove species genera, and multiple species representation
within some genera.  The presence of a large crocodile resulted in only the most cursory of
inspections on the ground however aerial overfly did confirm the complexity of this system.
Taller mangroves (Rhizophora stylosa and R apiculata) exceeded 15 m in height, and many larger
tree genera (Heritiera, Xylocarpus, Brugiera spp) were prominent.  Understorey species
association was complex on the edges of the taller zone, and the substrate was marked by a very
high level of general sesarmid activity (a high density of burrows present) and numbers of
arboreal mangrove snails (which were not observed anywhere else during the 2017 survey).

Plate 8 South Arm Creek complex mangroves Notes

Complex Rhizophora spp
riparian areas in upper
reach of South Arm Creek
near the bund wall
breach.

Low aerial oblique looking
across South Arm Creek
complex mangrove
community.
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Complex mangrove shrubland/woodland: this community is typical of the large expanses of
mangrove shrubland/woodland characteristic of large areas of the tidal catchment of South Arm
Creek (and the lower Daintree River area generally), and should be regarded as a continuation
of this habitat generally. It is typified by a number of genera that are more tolerant of occasional
fresh water inputs and has a complexity of shrub and vine species that are not generally
represented elsewhere. Tall trees are not common, any taller examples present ( to 8 m)
generally being emergents of Brugiera spp, or Rhizophora spp on tidal drainage lines.  The lower
subcanopy is generally dominated by Brugiera spp, Ceriops spp, Cynometra, Lumnitzera.
Excoecaria agallocha and Acrostichum speciosum are typical of areas which have higher
freshwater inputs.  There is no clear zonation of species within this community, the general
distribution and relative abundance determined by tidal frequency and type.

Plate 9 Complex mangrove shrubland/woodland Notes

Drainage line within the
general community
highlights general
abundance of diversity of
marine species along tidal
drains.  Species
composition becomes
more simplistic with
distance from tidal drains
and with subsequent
decrease in salinity effect.

3.1 Settlement Pond 3

Settlement pond 3 is primarily represented by an Excoecaria agallocha dominated community
that has previously had recruited into this area prior to the further expanded development of
the site for aquaculture between 2001 and 2003.  The expanded development resulted in the
alienation of nearly all tidal impacts on this community, with the only connection being a tidally
influenced drain (HAT) that originally connected settlement pond 2 with settlement pond 4.
This drain no longer has a tidal connection through settlement pond 3 (or settlement pond 2).
A feature of the drainage line in the  western section of settlement pond 3 is the established
Melaleuca quinquenervia community which appears to be expanding by comparison with earlier
aerial photographs and was evident with on-ground inspections of the dense tea tree regrowth.
A number of larger trees are present, and of note was the increasing prevalence in Melaleuca
leucadendra saplings/small trees which appeared to be successfully recruiting across at least
60% of the overall settlement pond, interspersed with the E agallocha community.  This
recruitment is in response to the decreased saline influence, higher freshwater inputs. A
number of larger trees of M leucadendra and smaller M cajuputi are well established along the
southern boundary on the embankment wall of settlement pond 3 and as isolated trees along
the internal drain.
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A key aspect of settlement pond 3 is the relative firmness of the substrate and lack of bare, open
areas of soil.  Marine muds as such (i.e. sticky clays) are not exposed within settlement pond 3,
with the only areas of exposed clays being found along the internal drain, in conjunction with
the Melaleuca communities in this location.   The lack of tidally influenced soil conditions has
allowed a unique understorey comprised primarily of sedges (particularly Fimbristylis
ferruginea) with thickets of the freshwater fern Stenochlena palustris in many areas.
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Plate 10 Overview of Settlement Pond 3

Overview of Settlement Pond 3.  The north west and north east section of the settlement pond is dominated by Melaleuca spp regrowth and ponded fresh water
is present along the drainage line that promotes this regrowth in the north west corner. Elsewhere M leucadendra is prominently successfully recruiting into most
of the remnant Excoecaria agallocha shrub lands.  Much of this, notably in the central areas, is very open with the understorey dominated by sedges intolerant of
prolonged saline influences.

Melaleuca regrowth

areas

Settlement pond 3

Low open E agallocha with sedge
understory and extensive Melaleuca
regrowth

Dense E agallocha shrubland

N
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Plate 11 E agallocha low shrubland Notes

E agallocha low shrubland
across the majority of the
site has a very high
proportion of Melaleuca
leucadendra individuals
recruiting, indicating a
lowering of the soil
salinity condition over
time (last decade) that is
now favouring
recruitment of other
species.  Understorey is
dominated by sedges.

Melaleuca quinquenervia
and M leucadendra
regrowth displacing E
agallocha in freshwater
influenced areas in
settlement pond 2.  This
pattern of succession is
increasing across
settlement.

3.2 Settlement Pond 2

Settlement pond 2 has been used as part of the ongoing operations of the aquaculture facility
since the original establishment in 1989 as a freshwater aquaculture venture.  With the move to
a saltwater aquaculture system this pond has been retained for its freshwater contribution as a
nutrient settlement pond for the venture.

Settlement pond 2 represents a permanent freshwater wetland, with no marine vegetation
communities present, and no tidal influence on the system.  The species present, their
distribution and abundance is determined by the depth (and temperature) of the water and not
by salinity regimes.  Almost entirely settlement pond 2 is dominated by three Melaleuca species:

 Melaleuca cajuputi, a species preferring deeper water and able to tolerate long periods
of immersion in freshwater.  This species does not tolerate regular tidal influences and
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the presence of this species throughout its range (which extends north to Cape York
Peninsular and into south-east Asia) is associated with permanent freshwater wetlands.
This is the most dominant species within settlement pond 2.

 Melaleuca quinquenervia forms communities in shallower water in areas which are
regularly exposed during fluctuations in the level of the wetlands. Melaleuca
quinquenervia is more tolerant of saline influences than M cajuputi, but regular tidal
inundation has adverse impacts on this species and in some areas, e.g. settlement pond
4, large areas of this community are dying back as a result of a daily tidal regime.
Significant areas of settlement pond 2 have dense M quinquenervia regrowth occurring
as whipstick regrowth to 6m tall.

 Melaleuca leucadendra is present as isolated individual larger trees, and is also present as
numerous saplings and smaller trees around the drier areas of settlement pond 2, notably
on the embankments of the pond bund walls. While tolerant of saline conditions to some
degree, the species is typical of foreshore swale areas where ground water conditions are
maintained by freshwater inflows.

Another Melaleuca species, Melaleuca viridiflora, is also present.  This is not a wetland indicator
species however, and is present only as isolated individuals on non-inundated terrestrial areas
of the settlement pond bund walls and embankments.

Halophytic species are present within settlement pond 2, but nowhere forms a distinctive, tidally
dependent community. Excoecaria agallocha, the dominant halophyte species across all areas
surveyed, is present as isolated individuals along the settlement pond embankment.

Acrostichum speciosum is more tolerant of freshwater influences than E agallocha, and is a
characteristic component of the interface between terrestrial and marine environments where
there may be strong freshwater inflows. A speciosum has persisted in settlement pond 2 since
the original construction and has formed isolated large clumps within permanently inundated
areas.

A feature of settlement pond 2 is the colonisation of the wetlands by species that are typically
represented in the coastal freshwater wetlands of the Wet Tropics.  These include communities
of bulkuru sedge (Elaeocharis dulcis), Cyperus sphacelatus, Fimbristylis spp, Rhynchospora
corymbosa, Hypolytrum nemorum, Lepironia articulata, all of which are freshwater wetland
species, none of which are tolerant of prolonged salinity influences.
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Plate 12 Overview of Settlement Pond 2

Overview of settlement pond 2, illustrating the freshwater wetlands nature of the pond. Melaleuca quinquenervia and M cajuputi are present in almost equal
abundance, their distribution determined by water depth and temperature.  Small areas of freshwater sedges are present in the main open water channels and about
the edges fo the settelemnt embankement, and halophytes in the form of Acrostichum speciosum (present as rare clumps within the wetland) and Excoecaria
agallocha as isolated individuals on the embankment walls.

Melaleuca
quinquenerviaMelaleuca cajuputi

Settlement pond 2
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4. Fisheries Values Assessment

4.1 Overview

The productivity of mangrove communities is amongst the highest of any community in the
world (aquatic or terrestrial) and is essential to the maintenance of a range of ecosystem
services, e.g. as nursery areas to a host of aquatic marine/intertidal guilds, nutrient cycling, and
water quality management.   Mangrove communities are known to contribute to fisheries values
through the provision of food supplies (both primary and secondary production), as nurseries
proving shelter from predators and also as providing a barrier to physical stress, e.g. currents
and wave action turbulence.

Detailed long term monitoring studies were beyond the scope of this survey, and the only
quantitative information able to be collected related to the general abundance and distribution
of sesarmid crab activity.  Sesarmid crab activity is generally regarded as one of many surrogates
that can be used to estimate the productivity of a mangrove area and qualitative comparisons
across various habitats may provide a raw indication of the contribution of the habitats to
general fisheries values.   Of more use in assessing fisheries values on a small temporal survey
scale is a site assessment of edaphic factors that may significant impact on ecosystem processes
and hence productivity and fisheries values.  In the case of this survey the primary indicator of
impacts on ecosystem processes is the connection between tidal water ingress, frequency of
inundation and subsequent salinity conditions.   All of the successional processes and ecosystem
stressors were identified in the field to be directly related to these conditions of salinity and tidal
associations.

4.2 Settlement Pond 4

4.2.1 Bunded Area

The bunded survey area of 9.38 ha exhibits  a range of fisheries values that vary from low to
high, dependent on the vegetation community, the current status of succession, and the
regularity of the tidal influence into this area.  As noted previously breaches in the bund wall
have allowed a more persistent tidal inflow into the settlement pond and this is resulting in rapid
successional changes in vegetation communities.   There are three key successional processes
occurring in settlement pond 4 impacting on fisheries values. These include:

 Dieback of Melaleuca quinquenervia in the north west, being replaced by Brugiera and
Ceriops dominated woodland.

 Low mangrove shrubland dominated by Lumnitzera racemosa and Excoecaria agallocha
representing a previously arrested state of succession owing to the tidal restricting
influence of the bund wall, and now subject to an increasing regular tidal input and
establishment of more complex mangrove species. This is particularly evident in the area
adjacent to the bund wall breach and general bund deterioration adjacent South Arm
Creek.
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 An increasing expansion in tidal influence in the south-east corner, resulting in extensive
Lumnitzera racemosa dieback, with more typical regularly inundated genera such as
Rhizophora and Brugiera recruiting into these areas.

Successional changes noted above all favour an increase in the general fisheries values within
the bunded area of settlement pond 4.  Primarily:

 a regular tidal regime improves ecosystem function, particularly in relation to tidal
flushing and nutrient cycling.

 negating and reversing the effect of arrested succession will improve general biomass and
productivity with a more diverse and functional mangrove ecosystem,

 reinstatement of a regular tidal regime will improve opportunities for faunal guilds that
contribute to nutrient cycling e.g. sesarmid crabs.

 the reestablishment of a functional mangrove community contiguous with the existing
communities in the South Arm Creek area will now include the full upper tidal reaches of
South Arm Creek and improve fish passage and utilisation within the bunded area of
settlement pond 4.

4.2.2 Faunal Activity

Faunal activity within settlement pond 4 was noted primarily through the observation of crab
activity (primarily sesarmid crabs) and other opportunistic observations of mangrove dependent
fauna (e.g. arboreal snails, mud whelks etc).  A known large crocodile presence precluded the
establishment of formal plots.   Not withstanding sesarmid crab observations based on a 4m2

quadrats (2m x 2m plots) were used at four locations in settlement pond 4, and at two locations
in settlement pond 3. Due to the sensitivity of sesarmid crabs to the effects of siltation (clogging
of respiratory mechanisms) and dry conditions (direct dessication as these species can only
survive in a moist environment), these are useful indicators of site conditions.

Simple counts of active burrows i.e. those in obvious use, were used to estimate sesarmid crab
activity at each site.  There are no formally identified thresholds that quantitatively relate crab
activity to productivity in the Wet Tropics area, and essentially the use of crab burrow counts
was to only provide an indicative utilisation of the area and likely contribution to productivity
and hence fisheries values.

Table 1 Location of faunal activity sites and active burrow counts

Site Number Community Location Active crab burrows

1 Low mangrove shrubland Settlement pond 4 5

2 Low mangrove shrubland Settlement pond 4 7

3 Complex mangroves on
South Arm Creek

Outside bund wall,
settlement pond 4

24

4 Complex mangrove
regrowth

Settlement pond 4 15

5 Arrested mangrove
regrowth

Settlement pond 3 0

6 Arrested mangrove
regrowth

Settlement pond 3 0
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Plate 13 Sesarmid crab burrows Notes

Low mangrove shrubland,
settlement pond 4.  Density
varied from 5 (site 1) to 7 (site 2).
Site substrate was generally
moist, but not daily tidally
inundated.

Complex mangrove shrubland,
settlement pond 4, 15 active
burrows/plot.

Daily tidally inundated areas
near bund wall breach adjacent
South Arm Creek in complex
mangrove regrowth.  24 active
burrows were counted at this
plot and this guild (and other
crab species) are very widely
distributed throughout this
complex mangrove regrowth.
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4.2.3 External bund area to property boundary

The area of settlement pond 4 external to the bund wall represents a marine vegetation
community that is characteristic of the lower Daintree River/South Arm Creek tidal areas.  As
noted there are two key communities north of the bund, with these both contiguous with the
extensive areas of mangroves beyond the property boundary.   The fishery values of the Daintree
River marine and tidal vegetation are regarded as extremely high, and a declared fish habitat
area is present over much of South Arm Creek.

Subsequently no attempt was made to formalise a fisheries values assessment of these
mangrove communities  within settlement pond 4 other than to verify the natural state and high
integrity of these systems as noted in earlier sections of this report.  The mangrove communities
within settlement pond 4 outside of the bunded area are representative of those immediately
adjacent to and contiguous with the property, and are of high integrity and have a very high
contribution to fisheries values in the upper section South Arm Creek. With the deterioration of
the bund wall, and further development in the complexity of the mangrove community within
settlement pond 4 overall, these values are expected to expand to include the previously bunded
areas.

Plate 14 Complex mangroves, South Arm Creek Notes

The areas of mangroves
along South Arm Creek
within the property and
adjacent to the bund wall
are of very high integrity
with a high species
diversity and a high level of
faunal activity. Including
crocodiles. These areas
are affected by daily tidal
variability and provide
very high fisheries values.

4.3 Settlement Pond 3

As noted in early sections, settlement pond 3 represents a community dominated by halophytes
(Excoecaria agallocha) representing an arrested succession state which is now subject to
ongoing recruitment and succession owing to the increasing influence of freshwater inputs and
lack of tidal regimes.

The majority of the E agallocha areas are now co-occurring with a number of Melaleuca species,
primarily M leucadendra in open areas, and M quinquenervia dense regrowth is actively
displacing E agallocha with the formation of a closed canopy particularly along the freshwater
drain to the west of the settlement pond.   A distinctive feature of the successional processes is
the prevalence of sedges in open areas, the majority of which are not tolerant of tidal saline
conditions and are reliant on freshwater flows for their maintenance.
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The successional processes occurring within the settlement pond 3 are resulting in a diminution
of the values of this area to general marine fisheries values. This is occurring through a number
of ecosystems processes including:

 Truncation of a tidal regime:  there is no longer any tidal connection (which previously
was tenuous at best) between this settlement pond and the upper reaches of South Arm
Creek and associated habitats. This precludes any translocation or migration of tidally
dependent aquatic species.

 Halophytic species representative of the interface between freshwater systems and
marine systems are being displaced by species typical of freshwater systems.  This is
resulting in changes community wide across the settlement pond, the rapidity of which is
directly related to increasing freshwater inputs (e.g. retention of overland flow from
rainwater events) and decreasing saline influence.

 Mangrove community productivity decreasing as a consequence of the halophyte species
displacements and no nutrient cycling pathway (e.g. presence of sesarmid crabs, tidal
connections) present.

 Lack of typical intertidal faunal activity contributing to productivity; as noted, no sesarmid
crabs were observed within this settlement pond in two replicated sites.

Plate 15 Typical open areas, Settlement Pond 2 Notes

The groundcover for most
of settlement pond 2
includes areas dominated
by various sedges (e.g.
Fimbristylis, Cyperus.  The
recruitment of Melaleuca
leucadendra is evident.

No sesarmid crab activity
or any other typical
intertidal faunal activity
was observed across this
settlement pond.

4.1 Settlement Pond 2

Settlement pond 2 is a freshwater wetland with no marine connection.  The original drain no
longer connects with a tidal environment and there is no corridor of exchange between this
wetland and mangrove habitat that support fisheries in settlement pond 4 and beyond the bund
wall to the tidal communities of South Arm Creek.

It is acknowledged that freshwater wetlands can be an important contributor to fisheries values
i.e. in the provision of ecosystem services such as water quality management, interception of
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nutrient loads, and in providing nurseries for catadromous species of fish that migrate into
freshwater as juveniles before returning to saltwater.    These contributions are only significant
where there is a direct connection between the wetlands and the tidal/marine environment.  In
the case of settlement pond 2 this connection is not present, and the contribution of these
dislocated wetlands to fisheries values is tenuous at best, with the wetlands serving primarily as
a nutrient settlement pond that has an indirect contribution to downstream fisheries values.

The wetlands does include habitat to an array of other species notably birds, offering roosting,
nesting and foraging resources to some protected species, including Burdekin ducks, and an
array of migratory waterfowl that occur transitory and opportunistic visitors.   None of these
however have a direct contribution to marine fisheries values and settlement pond 2 remains a
functional wetland for the operation of the aquaculture venture with ecosystem service benefits
to a variety of fauna that are not directly connected to the marine/intertidal environment.

Plate 16 Typical open areas, Settlement Pond 2 Notes

Burdekin ducks and avocets
are regular visitors to
settlement pond 2 which
offers foraging, nesting and
roosting opportunities for a
variety of mobile fauna.

The wetlands however do
not have a direct
contribution to fisheries
values owing to the
dislocation between the
pond and the tidal
environment.
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5. Post Construction Rehabilitation Options

5.1 Rehabilitation Opportunities

Expansion of the aquaculture facility will require reconfiguration of the existing settlement
ponds.  It is currently envisaged that settlement pond 3 will be further developed and will require
extensive removal of the existing vegetation in order to undertake the necessary earthworks for
excavation and realignment of embankments, drains and bunds (where required).

No development works are proposed for settlement pond 4, with the intention that this pond
be allowed to continue to rehabilitate to improve its current contribution to fisheries values.
Restoration of the bunded area of settlement pond 4 to a condition commensurate with its
preclearing status is well advanced through natural processes, i.e. deterioration and breaching
of the bund wall allowing displacement of  freshwater Melaleuca quinquenervia communities
that became established following construction of the bund wall and containment of tidal
inflows.

Active revegetation of settlement pond 4 is not required.  The preferred option for rehabilitation
of settlement pond 4 is to encourage the restoration of pre-clearing tidal inputs through removal
of those sections of bund wall that still obstruct flow and reinstatement of preferential drainage
lines that connect to the tidal areas of South Arm Creek.   Not all of the bund wall needs to be
removed:  only those areas where the elevation of the bund wall still precludes overland tidal
flow need to be breached and natural erosion process of incoming and outgoing tides will further
accelerate the deterioration.  Given the small volumes of earth removal required (the bund in
many places is less than 50cm high), a small tracked excavator i.e. of ditch digging size, may
negotiate the overgrown bund wall and sequential remove strategic small sections of the
remaining bund, preferable in areas that could be used to natural tide flow paths.

Plate 17 Natural recruitment, settlement pond 4 Notes

Brugiera spp saplings and
seedlings established in
Melaleuca quinquenervia
dieback areas in the north
west section of settlement
pond 4 at the bund breach.

Many mature Brugiera are
now present, some
exceeding 5m in height and
propagules were noted as
being distributed in excess of
100m from the breach, being
carried by tidal inflow.
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5.2 Natural Recruitment

5.2.1 Settlement Ponds

It is unknown what the future specifications are for the further development of the settlement
ponds, i.e, depth of ponds, extent of earthworks and vegetation clearing.  The information
presented below assumes the excavation and construction of settlement pond 3 would
commensurate with the operational requirements currently met by settlement pond 2.  This
includes the assumption that settlement pond 3 would be a closed wetland system, similar to
settlement pond 2.  Without any active planting a closed wetland system is likely to be slow in
initial recruitment but would be expected to increase as plants mature and seed locally.
Maintenance will be required to control aquatic pest species particularly pond apple (Annona
glabra) and para-grass (Urochloa mutica), both likely to recruit into a wetland of their own
accord.  The species list includes species observed and known to occur in the local area that are
frequently encountered in freshwater/brackish swamps near the tidal interface.

This is not a complete list of all the species that may recruit into a constructed wetland: Purely
aquatic species (water lilies, submerged macrophytes)  have not been included, and there will
be other unobserved species of sedges and grasses that could recruit into settlement pond 3. It
is expected that some halophyte species would persist, e.g Acrostichum speciosum and
Excoecaria agallocha, as both are still present, albeit as isolated individuals, at settlement pond
2.

Table 2 Potential Natural Recruiting Species into Freshwater Wetlands

Species Growth
habit

Notes

Annona glabra shrub/small
tree

weed species,  present in local area

Melaleuca cajuputi small tree on site

Melaleuca leucadendra tree on site

Melaleuca quinquenervia tree on site

Fimbristylis spp
– F. ferruginea
– F. brownii
– F. dichotoma

sedges
on-site
local
local

Elaeocharis spp
– E. dulcis
– E. sphacelata
– E. acuta
– E. philippinensis

sedges
on-site
on site
local

Scleria sphacelata sedge On site

Carex fascicularis sedge local

Cyperus spp
– C. difformis
– C. involucratus
– C. alopecuroides

sedges
local, common pest of drains
local, common pest of drains
local
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Species Growth
habit

Notes

– C. polystachyos
– C. platystylis
– C. eragrostis

local

local

local

Urochloa mutica grass weed species, on site

Lepironia articulata sedge local

Paspalum distichum grass weed species, on site

Ludwigia peploides herbaceous on site

Persicaria attenuata herbaceous local

Typha orientalis grass local

Echinochloa polystacha grass weed species

Leersia hexandra grass local

Phragmites australis grass local

Pseudoraphis spinescens grass local

Schoenoplectus spp
– S. subulatus
– S. mucrunatus

sedges

local

local

5.2.2 Settlement Pond 4

Recruitment into settlement pond 4 is occurring with natural successional processes ongoing.
The rate at which recruitment will occur is largely dependent on the rate of deterioration of the
existing bund and the subsequent changes in tidal influence and salinity regimes.

As settlement pond 4 is in the upper reaches of the tidal limits of South Arm Creek, it is not
expected that the species composition will substantially change over the period of succession.
Areas of complex mangrove regrowth in the breached bund area near South Arm Creek
comprise a high diversity of mangrove species  some of which are expected to extend their range
only to the tidal limits of the creek:  e.g. genera such as Rhizophora will still largely be confined
to tidal fluctuations in the riparian areas.  Most other genera are generally already represented
in the mangrove regrowth areas, and natural recruitment will be more of change in the
abundance, distribution and zonation of the species, rather than in diversity and
presence/absence.  Some species will be expected to naturally decline:  halophytic species such
as Excoecaria agallocha Lumnitzera racemosa and Acrostichum speciosum, will become less
widespread and dominant but will persist in areas that have freshwater inputs.  The genera
Ceriops, Rhizophora, Brugiera are already present within settlement pond 4, but their general
abundance and diversity is expected to increase.

The most significant natural rehabilitation processes is already observable.  Areas of dieback of
freshwater reliant communities of Melaleuca quinquenervia is the inevitable result of increasing
salinity and tidal regularity owing to the breached bund wall.  This natural trend will continue
and it is not anticipated that M quinquenervia will remain as a community though some
individuals may continue to persist along embankment walls and in areas of less tidal influence.
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