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Abstract

Lawyers go to extreme lengths to write written pleadings pointing up every legal argument that will enhance their client’s submission for a very favorable maritime boundary.  In the limited time for the oral arguments, the lawyers highlight every argument and refute the arguments put forward by their learned colleagues from the other State.  The judges assess each and every argument, determine its validity, and if accepted, weigh that argument in the decision they render.  This is all done so that the clients (i.e., the States), the lawyers representing them, and other lawyers, diplomats, and academics can appreciate the complexity of the decision.

The technical rendering of the decision, which often appears in the operative paragraph, needs to be laid out in simple enough terms that everyone can understand it, be unambiguous in the data and geometric properties, and fully explainable as to how those data were determined.

The technical expert is the person who must oversee these requirements and ensure that all sufficient data and parameters must be presented and indeed get presented in the decision, or in an attached technical report.  He stands alone amongst a body of very articulate and knowledgeable gentlemen in focusing foremost on the technical aspects of the decision.  Yet should the technical expert make a mistake, it may well go undetected by the judges or arbitrators involved.  How he expresses the decision technically has to be transparent.
From three maritime boundary cases where he was the tribunals’ technical expert and from other cases, the author sees the need for standards for the technical data and for the expert assisting the judges.

1.
Introduction

My understanding of the history of maritime boundary dispute resolution was that up to the Gulf of Maine case (1984) courts were often asked to decide the legal principles under which the boundary was to be determined, and to leave the actual determination of the boundary to the Parties themselves.  However, in the Gulf of Maine case, the Chamber was asked to determine the actual boundary and the Parties requested that the Chamber use a technical expert, Cdr. Peter Beazley, O.B.E., F.R.I.C.S., R.N. (ret’d.), being so appointed.  He wrote a technical report outlining every step of the computation.  Cases since then have often requested that the Court determine the actual boundary, but the use of a technical expert is not readily evident from the Court proceedings.  In fact, one would not know that the Court availed themselves of the services of an expert since there is no technical report, and often, although not always, no reference to one and those people who do provide that service are requested not to divulge that they are the Court’s technical expert.  The technical expert is anonymous, a non-entity!
In the three arbitrations where I have served as technical expert, I have followed Cdr. Beazley’s precedent; namely, to provide a technical report describing the computations so that other technically competent persons could follow and verify every step in the computations so that they can be assured that the technical data in the award followed the intent of the arbitrators.

One of the technical concerns is that geographic coordinates need to be referred to a geodetic datum just as the definition of a “dollar” needs to be explained that it is “American”, “Canadian”, or “Jamaican”.  Lines need to be defined as “geodesic” (the technically correct name for a “great circle”) or as a rhumb line (or loxodrome – a line of constant angle from North), or a circular arc of a defined radius about a defined point, from a defined point in a clockwise or anti-clockwise direction and usually ending at a defined point.  An equidistance line between defined points is sufficiently close to a geodesic line that it can be accepted as such. 

FIVE CASES WHERE I HAVE BEEN INVOLVED

2.
Gulf of Maine Case (1984 at ICJ)

For the Gulf of Maine case, I was not personally involved as a member of the Canadian Team, but was looking after technical issues related to other Canadian maritime boundaries or maritime limits.  Cdr. Beazley was the technical expert and needed the North American Datum 1927 (NAD-27) coordinates of the territorial sea baselines along the Nova Scotia coast since the best Canadian charts at that time were reproductions of British Admiralty charts based on astronomic determination of latitude and longitude.  As the resident geodesist at the Canadian Hydrographic Service, I got an urgent request from The Hague while the oral hearings were in progress to determine the NAD-27 values and forward them to the Agent for Canada.  These, and all other geographic coordinates used by Cdr. Beazley, are listed in his technical report.  His technical report can be found on the ICJ internet website as part of the Decision.  
Also, after the decision was rendered, I took all basic data used by Cdr. Beazley and computed the boundary myself.  He had used a mix of Transverse Mercator map sheet coordinates and geodetic computations on the ellipsoid; I used geodetic computations on the ellipsoid, and I got the same answer.  I then wrote this finding up as a small paper and had it published in a professional surveying magazine.
  Once published, I sent a copy to Cdr. Beazley who kindly replied that his greatest worry was that he might have had some error in his computations, and that he was glad to see that someone had checked his work.

3.
Canada-France Arbitration (1992, ad hoc court)

For the Canada-France (St. Pierre and Miquelon) ad hoc arbitration, I was the hydrographic and geodetic technical expert assisting the Canadian Team; Cdr. Beazley was again appointed the court’s technical expert.  The original request to the court was to provide the delimitation line(s) in NAD-27 but because Canada, and the rest of the world, were changing the geodetic datum of the latitudes and longitudes used in charting and surveying to the World Geodetic System 1984 (WGS-84), I persuaded the Agent for Canada to request that the instructions be changed to NAD-83 (roughly equivalent to WGS-84).  No pertinent Canadian Hydrographic Service large scale chart was yet published on NAD-83 but some base-points could be determined in NAD-27 from CHS charts, while others were only shown on charts that were woefully off-datum.  Their positions had to be determined from field sheets or topographic maps.  Again I was charged with the duty of providing to the Canadian Agent for forwarding to the court the shifts in latitude and longitude for the NAD-27 charts and the NAD-83 positions of points which were shown on the off-datum charts.  Cdr. Beazley again wrote a technical report, listing his starting data and describing the computations.  Once the decision was given, I checked the computations within the first week and was able to assure the Agent for Canada that the mathematics indeed reflected the wishes of the court.  
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Figure 1.  Map showing both the Canada-France maritime boundary (1972 Agreement and 1992 Arbitral decision) and Nova Scotia-Newfoundland & Labrador Decision [Source: a Newfoundland & Labrador Government press release.]

4.
Nova Scotia-Newfoundland & Labrador (2002, Canadian government)

The two Canadian provinces had separately come to agreement with the Canadian federal government as to how to share the management and the revenue from offshore petroleum resources.  The question in the first phase was there already a delimitation line between the two provinces offshore.  The decision was in the negative, which prompted the second phase; namely to create a delimitation line.
This time, I was appointed the technical expert, so I wrote Cdr. Beazley for advice.  His answer was to check and re-check every calculation because he had this nagging fear of getting something wrong.  I was expected to write a technical report showing the calculations; so I used Beazley’s reports from Gulf of Maine and Canada-France cases as models. 
Just to prove that I am human, the decision was originally issued with some coordinates in the operative clause that were different from those in the technical report.  This was spotted in the first 24 hours, and immediately corrected.  Without the technical report, that error would have gone unnoticed.  It proved to me that I, as the technical expert, had to be extremely vigilant with all the numerical data and pro-active in the wording of the operative clause.  Beazley’s words of advice have haunted me thereafter.
5.
Barbados-Trinidad & Tobago (2006, at PCA)
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Figure 2:  Barbados – Trinidad & Tobago Decision [Source: Award Map V]

I was appointed the technical expert to assist the tribunal established by the Permanent Court of Arbitration, in The Hague.  After a discussion with the members of the Tribunal, it was decided that I would produce a technical report that would be annexed to the Tribunal’s decision.  The parties provided the base-points along their coasts and accepted those submitted by the other party.  The majority of the line is defined by nine turning points that are each equidistant from three base-points.  The easterly end was problematic because it is located on a line defined in an agreement between Venezuela and Trinidad & Tobago.  The Agreement says, in part:

From point 21 [10° 16′ 01″N, 58° 49′ 12″W] along an azimuth of 067 degrees up to the outer limit of the Exclusive Economic Zone and thereafter towards point 22, with the following geographic coordinates: Latitude 11° 24′ 00″N and Longitude 56° 06′ 30″West…

Geodetic azimuth was assumed, since all lines are described as being geodesics.  The Agreement does not state which State’s EEZ is being referred to in the definition of the point at the EEZ limit. The mathematical conversion from 1956 Provisional South American Datum (PSAD-56) to WGS-84 is inexact offshore, and the appropriate base-point on the Venezuela low water line can only be determined with limited precision from a small-scale nautical chart.  The Award refers the reader to these points in the technical report.

6.
Guyana-Suriname (2007, at PCA)

Again I was appointed the technical expert to assist the tribunal.  Neither party would accept the low water line coordinates of the other; some points were very contentious.  Nor could they accept whether a land boundary terminus reference marker had been found undisturbed or how to establish the point on the low water line from this reference marker and, as technical expert, I had three different WGS-84 positions for the alleged marker coming from three different sources. See Figure 3.  It necessitated a site visit to view the marker and establish its GPS position.  A Site Visit Report
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Figure 3: Sketch of various determinations of location of the reference monument. Circles represent the precision of the position determinations.
became part of the court’s documents and is available on the PCA internet website and was the subject of a peer-reviewed paper. 
  Later analysis suggests that it is possible that the GPS position supplied by Guyana was not referenced to WGS-84 but rather to PSAD-56.
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Figure 4:  Reference mark as found.  Water seeped into the metre-deep hole very quickly.
Since the base-points were not accepted by the other party, I was required to check all of them and make recommendations to the judges as to whether to accept them.  The evaluation of one point was the instigating reason for my paper at ABLOS 2008.

Once the judges ruled on the validity of those base-points, the computations of an equidistance line and connection to the land boundary reference point were straight forward.  The technical report is available as part of the decision on the PCA internet website.

SELECTED OTHER CASES

7.
Decisions Pre-1984

Prior to the Gulf of Maine case, the ICJ usually ruled only on the legal principles that should be followed in determining the boundary.  The decision might augment those principles with a non-binding delineation so that the Parties could jointly compute the delimitation rigorously. The North Sea (1969), Tunisia- Libya (1982) and Libya-Malta (1985) decisions are such cases. Therefore, those decisions are outside of the scope of this paper.
I will now touch on some technical issues in some other maritime boundary delimitation cases.
8.
United Kingdom-France (1977 & 1978, ad hoc)
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Figure 5.  United Kingdom-France Decision, showing the equidistance points D1 to D4 that were determined by the ad hoc court. [Source: Donat Pharand & Umberto Leanza (editors), 1993. The Continental Shelf and the Exclusive Economic Zone/Le Plateau Continental et la Zone Économique Exclusive, Martinus Nijhoff Publ., Dordrecht, The Netherlands.]

This is a case that I hardly have to address since the technical errors are well known.  Fortunately, there is a technical report available for analysis.
  After the initial decision, the Parties argued about, and indeed appealed to the Court, on its use of loxodromes instead of geodesics, particularly west of Ushant and Scilly Isles; an appeal that was rejected.  They also argued at the Court of Arbitration that the technical expert had failed to use some base-points of Guernsey
– an appeal that was upheld.

In determining the equidistance line north of the Channel Islands, represented by turning points D1 to D4, the court expert appears to have located the equidistance points graphically on a Mercator projection nautical chart as the distances to the controlling base-points have not been corrected for scale distortion inherent in the projection.  As a consequence the adjudicated line lies north of the true equidistance line by as much as 1200 metres in the vicinity of Point D3.
  To my knowledge, this error was not addressed at the Court of Arbitration.

9.
Denmark-Norway (Jan Mayen) (1993 at ICJ)
In 1993, the ICJ ruled on the delimitation between the east coast of Greenland and Jan Mayen, a small Norwegian island NE of Iceland.  The area of dispute was between the 200 n.m. EEZ limit of Greenland (claimed by Denmark) and the strict equidistance line (claimed by Norway) with both countries respecting the 200 n.m. EEZ limit of Iceland.  The Court delimited the boundary with a line having two end-points and two intermediate points by dividing the area into three zones.  The southerly end-point was half way between the two southerly claimed end-points and also on the 200 n.m. EEZ limit of Iceland.  The northerly end-point (A, on map) was the equidistance point 200 n.m. from the two islands.  The judges saw two points of major change of direction of the strict equidistance line and also two points of major change of direction in the 200 n.m. limit of Greenland.  Therefore, it chose to select the more northerly turning point (G, on map) as being on the line between K and I and 1/3 of the distance K-I from K and 2/3 of that distance from I.  The location of the southerly turning point (N, on map) is on the line between L and J but at a location where the area of polygons NMDLN and NMCBJN are equal.
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Figure 6: Map shown the Jan Mayen decision [Source: Charney & Alexander, International Maritime Boundaries, Volume 3.]

The decision provides the WGS-84 coordinate values for all the lettered points except those at the coast of the islands.  These are said to have come from data provided by the Parties.  The two points on Jan Mayen are said to be from a 1980 Norwegian decree and given in an Annex which is not available on the ICJ website.  The UN Division of Ocean Affairs and Law of the Sea internet website provides, instead, a 2002 decree and those coordinates are on EUREF-89 geodetic datum.  The Greenland points are said to come from a May 1980 fishing territory decree listed in an annex of its memorial but the memorial said that a letter would be sent to the Court after a GPS survey checked the coordinate values.  The annex and that letter are not available on the ICJ internet website.

If you wish to check the results, you cannot generate the 200 n.m. limit or the equidistance line because the positions of the coastal points are not known.  There would be several of arcs of 200 n.m. radius and hence several points where arcs intersect and several turning points of the equidistance line.  The Court selected only two points on each line.  The area of the two polygons cannot be computed because the positions of all the points along the claimed limits which bound the disputed area are unknown.

10.
Eritrea-Yemen (1999 at PCA)

The Award lists a series of geographic positions given on the WGS-84 datum and says that the lines joining the points are geodesics.  The Award does not include a technical report but has lists of base-points provided by Eritrea where the geodetic datum is not explicitly stated, and some of the values are so approximate that the geodetic datum is of no consequence.
11.
Nicaragua-Honduras (2007 at ICJ)
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 Figure 7: Point “F” is at the intersection of the eastern 12 n.m. arc around the cays and the line (presumed geodesic) emanating from the starting point.

With difficulty, I followed the computations of the decision of the Nicaragua-Honduras case.  Nowhere is the geodetic datum explicitly stated, but can be implied from the attached maps where WGS-84 is stated.  The determination of the azimuth (angle from north) at the starting point is so precisely quoted it suggests that the coordinates of the three points that create the angle bisector (a survey marker at the mouth of the river, a lighthouse, and a village) are each known to centimeter precision. It is possible that the geodetic datum of each coordinate is different.  Nowhere is it stated that the line is a geodesic or a rhumb line, but the coordinates of points on the line suggest that it is the former.  The final leg of the Operative Clause is a line eastward from Point “F” as a continuation of the initial line; however it uses the same azimuth as at the starting point.  This, to me, is an error because a geodesic line changes azimuth depending on the longitude of the point on the line under consideration.  When the two geodesic lines reach the 80°W meridian, the difference in the location of the two lines is a distance of 926 m with the adjudicated line North of the line that I believe the Court intended.  That produces a triangular area of 115 sq. km.  I note in the Application of Permission to Intervene filed by Honduras in the Nicaragua-Colombia case that Honduras said it was not “challenging the effect of the operative part of the Judgment of 8 October 2007 as res judicata.”
  In other words, Honduras is absorbing the error caused by the wrong azimuth.  Have I raised a “tempest in a teapot”?
Secondly, the intent of the Award in the area of the cays was to be a boundary 12 nautical miles from two cays, or a median line between various cays, but in fact, the delimitation line is relative to a single survey point on each cay and not their low water lines.  Also, no coordinate values were given for those survey points, and they could only be roughly determined given the imprecision of the various points along the delimitation line. Perhaps this was an occasion when the technical expert might have advised the Court that the Operative Clause should state that the delimitation line was relative to a single point on the cays, and not to the low water line.
12.
Romania-Ukraine (2008 at ICJ)

The Romania-Ukraine decision (2008) also lacks sufficient data so that a competent person can verify the computations.  The geographic positions of the Starting Point and the salient controlling points for the equidistance line are all given on the Pulkovo Datum.  The positions of the turning points on the equidistance line and the points of intersection of the equidistance line with the 12 n.m. arc about Serpents Island are all provided, but on the WGS-84 datum.  The position(s) used on Serpents Island are not provided in either datum.

I had to consult the IHO Handbook on geodetic datum transformations
 to find the ΔX, ΔY, and ΔZ to convert the geographic coordinates in the Pulkovo Datum to WGS-84 using Molodenski formulae. The shifts for Romania are listed as: ΔX = 28 m., ΔY = -121 m., and ΔZ = -77 m but are those the values that were used?  There are no values listed for Ukraine in the Handbook.  Therefore, what values were used?
13.
Conclusions
Working with three sets of arbitrators, I have learned that they address every legal argument presented by the Parties, read and listen to the evidence, establish the facts, determine the weight that those facts have in the total package of facts, and establish a boundary based on the weight of those facts – the equity of the solution.  I am sure that the same principles are used by other courts.

In maintaining myself competent as a technical expert in maritime boundaries, I try to understand the legal principles that courts and tribunals have used in Awards, and to convert the information in those Awards into graphic material.  Professionally, I am ashamed to say that it seems that seldom the same diligence is applied to the numerical answer as there was to the legal answer.  There are geographic coordinates in the Operative Clause that have no explained sources, the technical definition of coordinates has been occasionally omitted, and the technical definition of lines is sometimes vague.

If my services as a court’s technical expert are ever called upon again, I would sincerely appreciate the opportunity to describe the technical computations in a technical report, provide all technical data pertinent to determining the technical information used in the Award.  From my experience in multiple maritime boundary delimitations, I am not aware of any way in which the interests of the disputing parties are served by expressing the technical aspects of the decision in a less than fully transparent manner.  Technical experts within countries which are faced with an adjudication of a maritime boundary can urge their Agent and their lawyers to ask the court to include a technical report with the decision, and if appropriate to suggest a “shortlist” of possible technical experts.
I firmly believe that by putting my name to a technical report I have spent time and energy to see that everything is “squeaky clean”.  My rule of thumb in preparing a technical report is that any other technically competent person understands the theory, can repeat the mathematics, and obtain the same answer.  I would like to see complete transparency in the technical work.
14.
Technical Expert

What makes a person a technical expert that can help the judges of a court or tribunal?  As much as that expert is often called a “hydrographer” the knowledge of how to perform a hydrographic survey is not paramount, in my mind.  Because boundaries often involve computations of distances and angles over vast distances on the surface of the Earth, a thorough knowledge of geodesy is required.  Studying geodesy at both the under-graduate and graduate levels has allowed me to handle the complexities involved.  When one adds in the fact that geographic information is being derived from various sources, usually maps and charts, then the knowledge of map projections and geodetic datums and the probable accuracy of these various sources are requirements, too.  This is gained through work experience in various aspects of geodesy.
The United Nations Convention on the Law of the Sea says that the nautical charts officially recognized by coastal State are the primary source of geographical information
 and so the knowledge of how hydrographic surveys are performed and how nautical charts are compiled, drafted and published cannot be omitted as a requirement.

Sometimes work experience gained from performing cadastral surveys is applicable in maritime boundary cases, as I found out when I had to inspect a land boundary terminus reference mark in Guyana.  Knowledge of how the end-user – be it a deep-sea mariner, naval or coast guard officer, fisherman, oil platform surveyor, geologist or manager – will use the boundary information needs to be appreciated by the technical expert.

I contend that lawyers (including judges) think differently than engineers and surveyors.  Engineers, and surveyors, are taught to solve problems; lawyers are taught to help their clients avoid problems.  The two professionals don’t always see problems the same way. A technical expert who can see the problem the way the lawyers do is a real asset.  It is critical, however, that the technical expert not take on the role entrusted by the parties to the judges or arbitrators.  The expert is there to ASSIST, not to DECIDE.
Is there, or should there be, a list of persons who could be technical experts who could assist judges in a maritime delimitation?  The International Hydrographic Organization (IHO) maintains such a list of technical experts.
  But many countries provide a managerial level point of contact for the list, rather than the actual technical experts themselves.  And many technical experts not associated with a government department may not be included at all.
Is there a level of competence that technical experts ought to have?  The IHO has levels of competence for hydrographic surveyors
, and the professional body regulating professional surveyors in Canada’s offshore has requirements that candidates must meet to survey offshore.  Since courts, or at least their registrars, can arrange to hire anybody as technical expert, is there a “check-off” list of recommended credentials?  Is there a list of who has been a technical expert before, and for which cases?
15.
Summation
I have pointed out some short-comings in several of the maritime boundary decisions and realize that a fully explained technical report by a qualified expert could have answered those omissions.  Some of the qualifications of a suitable expert to assist judges in a maritime boundary delimitation have also been outlined.  The author suggests that the International Hydrographic Organization is the natural agency to make a list of credentials and a list of technical experts who have served in previous cases.
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