[bookmark: _Toc443628703]Participant responses do not necessarily represent the view of the organization or agency as a whole but rather is a single perspective at a given time.
Legislated Carriage Requirements
Maritime countries have adopted varying legal requirements that mariners are expected to meet or exceed for the carriage of nautical charts.  Most countries with coastline are member states of the IMO and at a minimum have agreed to enshrine the SOLAS Chapter V Regulations into legislation.  Countries will often meet the fundamental requirements established by the IMO and build upon certain regulations within their own domestic legislation to address specific safety concerns. 
[bookmark: _GoBack]As with most legislation there are exceptions and varying degrees of applicability for different situations and vessel types.  Table 1 outlines the various requirements of the IMO, Canada, and the five countries referenced throughout this report.  This table is a succinct version of the most pertinent sections of legislation relating to nautical charts; for more in depth information refer to Appendix C. Carriage of paper charts is still a major requirement in most countries for mariners to meet basic legal requirements.  Australia and the United States are two of the exceptions to paper chart requirements and permit mariners to use electronic versions to meet requirements.  
Table 1. Summary of Chart Carriage Requirements
	Country and Hydrographic Organizations (HO)
	Charts required?
	Charts up to date?
	Paper Charts Required?
	Issued on Authority of HO?
	Exceptions

	Australia (AHS)
	Y
	Y
	N1
	Y
	1Vessel not equipped with ECDIS; or paper charts required as backup to ECDIS.


[bookmark: _Toc443628704]Note: Y = Yes, N = No 
Printing, Distribution, Format and Content Options
The Australian Hydrographic Service (AHS) caters to an Australia wide network and does not outsource any of its printing.  The AHS uses print on demand (POD) technology with the production platform CARIS and do not use any alternate special technologies for printing. Distribution is done through a network of AHS approved agents which are divided into correcting and non-correcting categories. The AHS only produces standard charts and offers them as double fold, single fold, or half charts. Neither double sided charts, booklets, nor any other specialized charts are produced. 

All content found within AHS charts meets IHO specifications laid out in the S-4 standard. While they do not currently offer any non-standard chart options, the AHS is exploring the possibility of producing charts that would be a 50% size reduction of the standard navigational chart for unofficial use as boating (small craft) charts, though this has not yet been started.
Table 2. Summary of Printing and Distribution
	Agency
	In-House Printing
	POD
	Distribution Method 
	Comments

	AHS
	Y
	Y
	External
	


Note: Y = Yes, N = No 
[bookmark: _Toc443628705]Free Data/Products
The AHS operates under the assumption that all common law collected data is public data so it is made available to the public under a license to ensure that the data is not reproduced, used to produce products, or sold.  Although data and products are available to the public they are not free and the AHS structures it’s pricing around the perspective of cost recovery. They aim to set their prices for paper charts around the mid-range of what other Hydrographic Organizations sell their charts for.
[bookmark: _Toc443628706]Process and Production: Increasing Efficiencies and Anticipated Changes
At present, the AHS has 436 paper charts in their portfolio and intend to withdraw approximately half a dozen of their 300,000 scale paper charts where there is appropriate 150,000 scale charts underneath; the aim is to do this in 2016 to minimize the maintenance overhead. The original coastal paper chart plan for Australia was to offer complete coverage at both 150,000 and 300,000. A few years ago though, the decision was made to only offer one scale so for any given area in Australia there will be a chart at either 150,000 or 300,000 but not both; this resulted in a notable decrease in what the intended portfolio would look like. The AHS relies mostly on NTMs to update paper products yet make a lot of new editions as well.
In CARIS HPD, the AHS has four product usages with a total of eleven scale bands for their ENC products. ENCs have one usage for navigation purpose 5, navigational purpose 4 and 3 are combined into a single usage; and navigational purpose 2 and navigational purpose 1 have their own usages.  . On ENCs, the AHS makes use of the S-57 meta object M_CSCL so as to define different discrete scaled areas within their ENCs. From a paper chart perspective, the AHS has approximately seventeen different scales. 
The AHS has changed their production process as of 2015 and is now producing ENCs first from source data with the paper chart being a derivative.  This was done with the aim of increasing efficiency but the change does not necessarily translate into a decreased level of effort. The Deputy Director of Charting Standards and Specifications along with the Deputy Director of Chart Production and Maintenance shared that it is difficult to say whether their recent changes have made chart production any less expensive or work intensive. All they are doing now with the paper charts is taking the data and running it through a translation process into CARIS to compile the chart. The requirement for source compilation is not changing so there is not necessarily less effort put into production, it has just been redirected to the ENC. 
At this stage the AHS does not have any further changes planned beyond those already in place. The AHS is in the position to now observe what is being done by other HOs in terms of paper charts portfolios. The next anticipated step will be addressing the outcomes of the IHO discussion on the future of the paper chart; the AHS is hoping that an IHO position will emerge that will inform IMO discussions on the future of carriage requirement with respect to what is included in SOLAS Chapter V. The IHO Nautical Cartography Working Group was instructed to deliver a discussion paper on the subject to the Hydrographic Services and Standards Committee and aims to do so in November 2016; it is hoped that this will help form the basis of further discussions and moving forward.
[bookmark: _Toc443628707]Shifting to Electronic (Digital) Options
The AHS is iteratively and carefully moving forward and in theory are aiming to reduce their paper chart portfolio and shift eventually to digital (ENC) only. They are trying to coordinate with other IHO Member Stares for an international perspective on the future of the paper chart. Having to maintain dual products is becoming increasingly difficult due to staffing resources and economics. In 2018 the AHS plans to start reducing their paper chart portfolio but a lot of questions will need to be answered before then on what chart reductions can be done. The AHS stated that there may be a future requirement to produce small scale overview charts to give mariners a broader view of their position relative to the smaller ECDIS screen view. The AHS acknowledges that one of the biggest obstacles in terms of ECDIS take-up is that a lot of the information that can be seen on a paper chart is not necessarily visible on the ECDIS unless the user drills down into the data or adjusts ECDIS display scale such that features relevant to mariner situational awareness are visible on the display; this is a deterrent for some mariners to use the ECDIS.
With respect to maintaining paper charts but shifting to a printout of a vector chart opposed to the current paper presentation the AHS requires more time to assess. With the transition in the past four months to producing ENCs first and deriving paper charts from the ENCs, the AHS wants to see what impact that has on their ability to produce and maintain both products before moving forward. The goal is to eventually be able to produce a paper chart derived from corresponding ENC(s) in two weeks. Given that they are in the early stages of this transition, they need to wait to acquire more figures to properly evaluate its success and then re-evaluate in terms of future resources and budgets. Depending on outcomes, the AHS will more actively consider the possibility of reducing their paper chart portfolio. In April 2016, at the Next Nautical Cartography Working Group meeting, the AHS’s Deputy Director of Charting Standards and Specifications hopes to present a paper on the AHS’s experiences thus far on producing ENC’s first and paper charts as a derivative. 
In switching to a printout of electronic charts, the divergent elements required on each format need to be considered. The AHS stated that increased topographical information could be added to the ENCs and that as per the IHO chart specification S-4 for ENCs and paper charts there is a requirement to display information on the ENC deemed to be useful to a mariner in terrestrial navigation, such as with visual position fixing.  For a brief time the AHS thought it did not need to include topographic information on ENCs because a position is fixed by the GPS in the ECDIS. But feedback from mariners led to a re-evaluation so that the AHS is now putting the topographic information back in.

