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I nt roducti on

1. At its thirtieth session held from 14 to 16 Decenber 1998, the Governing
Council of the United Nations Conpensation Conmi ssion (the “Comm ssion”)
appoi nted the “F4” Panel of Conm ssioners (the “Panel”), composed of Messrs.
Thomas A. Mensah (Chairman), José R Allen and Peter H Sand, to review
clains for losses resulting from environmental danage and the depl etion of
natural resources submtted by Governnments under category “F’ and by public
sector enterprises under category “E’” (the “*F4 clains”).

2. This is the first report of the Panel to the Governing Council subnitted
pursuant to article 38(e) of the Provisional Rules For Clains Procedure (the
“Rul es”) (S/AC. 26/1992/10).

3. The report addresses the first instal nent of “F4” clains, which includes
107 clainms for nonitoring and assessnent of environmental danage, depletion
of natural resources, nonitoring of public health, and perform ng nedica
screenings for the purposes of investigation and conbating increased health
risks (the “nmonitoring and assessment clains”) subnitted by the Governnents
of the Islamc Republic of Iran (“lran”), the Hashenite Ki ngdom of Jordan
(“Jordan”), the State of Kuwait (“Kuwait”), the Kingdom of Saudi Arabia
(“Saudi Arabia”), the Syrian Arab Republic (“Syria”) and the Republic of
Turkey (“Turkey”) (collectively “the Cainmants”).

4, A sunmary of the nonitoring and assessnent clainms submtted by each

clai mant country appears in table 1. The “amount clained” columm in table 1
shows the amount of conpensation requested by the Cd ai mants (i ncl uding
anmendnents) expressed in United States dollars (“USD’) and, where necessary,
corrected for arithmetic errors.

Table 1. Summary of first instalnent nonitoring and assessnment clainms

Country Total nunber Anmount cl ai med
of clains (UsD)
I ran 40 42,951, 383
Jor dan 10 12, 488, 949
Kuwai t 22 460, 421, 114
Saudi Arabi a 24 482, 156, 943
Syria 10 5, 623, 885
Tur key 1 3,770, 300
Total 107 1, 007, 412,574
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l. BACKGROUND
A. Mandate of the Panel
5. The mandate of the Panel is to review the “F4” clainms and recomend

conpensati on, where appropriate.

6. Article 31 of the Rules sets out the law to be applied by the Panel in
considering clainms for conpensation. It reads:

“In considering the clainms, Comm ssioners will apply Security Counci
resol ution 687 (1991) and other relevant Security Council resol utions,
the criteria established by the Governing Council for particul ar
categories of clains, and any pertinent decisions of the Governing
Council. In addition, where necessary, Conmissioners shall apply
other relevant rules of international |aw”

7. Par agraph 16 of Security Council resolution 687 (1991) affirms that the
Republic of Iraq (“lrag”) is “liable under international |law for any direct
| oss, damage, including environnental damage and the depletion of natura
resources, or injury to foreign Governnents, nationals and corporations, as
a result of Iraq’s unlawful invasion and occupation of Kuwait”.

8. In discharging its mandate, the Panel has borne in mind the statenent of
the Secretary-General of the United Nations, in his report of 2 May 1991 to
the Security Council, that:

“The Commission is not a court or an arbitral tribunal before which
the parties appear; it is a political organ that perforns an
essentially fact-finding function of exam ning clains, verifying their
validity, evaluating | osses, assessing paynents and resol ving di sputed
clainms. It is only in this last respect that a quasi-judicia

function may be involved. Gven the nature of the Comm ssion, it is
all the more inportant that some el ement of due process be built into
the procedure. It will be the function of the conmissioners to
provide this element.” ((S/22559), para. 20).

B. Conpensabl e | osses or expenses

9. Governing Council decision 7 (S/AC. 26/1991/7/Rev. 1) provides gui dance
regardi ng the | osses or expenses that may be considered as “direct |oss,
damage, or injury” resulting fromlraq s invasion and occupation of Kuwait.
Par agraph 34 of the decision states that “direct |oss, damage, or injury”

i ncludes any | oss suffered as a result of:

(a) Mlitary operations or threat of military action by either side
during the period 2 August 1990 to 2 March 1991
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(b) Departure of persons fromor their inability to | eave Iraq or
Kuwait (or a decision not to return) during that period;

(c) Actions by officials, enployees or agents of the Governnent of
Irag or its controlled entities during that period in connection with the
i nvasi on or occupation

(d) The breakdown of civil order in Kuwait or lraq during that
peri od; or

(e) Host age-taking or other illegal detention

10. Paragraph 35 of Governing Council decision 7 provides that “direct
envi ronnent al damage and depletion of natural resources” includes | osses or
expenses resulting from

(a) Abat enent and prevention of environmental damage, including
expenses directly relating to fighting oil fires and stemring the fl ow of
oil in coastal and international waters;

(b) Reasonabl e nmeasures al ready taken to clean and restore the
envi ronnent or future neasures which can be docunented as reasonably
necessary to clean and restore the environment;

(c) Reasonabl e nonitoring and assessnent of the environnental damage
for the purposes of evaluating and abating the harm and restoring the
envi ronnent ;

(d) Reasonabl e nonitoring of public health and perform ng nmedi ca
screeni ngs for the purposes of investigation and conbating i ncreased health
risks as a result of the environnental damage; and

(e) Depl eti on of or damage to natural resources.

11. Thus, nonitoring and assessnment expenses that qualify for conpensation
are those resulting from

(a) Monitoring and assessnent of environnental damage that is
reasonabl e for any of the purposes specified in sub-paragraph (c) of
par agraph 35 of Governi ng Council decision 7; and

(b) Moni toring of public health and perform ng nmedi cal screenings
that is reasonable for any of the purposes set out in sub-paragraph (d) of
par agraph 35 of the sane deci sion
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. OVERVI EW OF THE FI RST | NSTALMENT OF “F4” CLAI M5
A. The clains

12. The first instalnment of “F4” clains consists of nonitoring and
assessment clains submitted pursuant to paragraph 35 of Governing Counci
decision 7. A summary of the clains is given in table 1. The tota
conmpensation claimed is USD 1, 007, 412, 574.

13. The daimants seek conpensation for expenses resulting fromnonitoring
and assessnent activities undertaken or to be undertaken to identify and
eval uate danmage or | oss suffered by themas a result of Iraq s invasion and
occupation of Kuwait. These activities relate to, inter alia, damage from
air pollution; depletion of water resources; danmage to groundwater; danmage
to cultural heritage resources; oil pollution in the Persian Gulf; danage to
coastlines; damage to fisheries; damage to wetl ands and rangel ands; damage
to forestry, agriculture and |ivestock; and damage or risk of dammge to
public health.

14. The daimants all ege that environnental damage, depletion of natura
resources and increased health risks resulted from inter alia:

(a) The rel ease and transport, into the Clainmants’ territories, of
ai rborne pollutants caused by oil fires resulting fromthe ignition of
hundreds of oil wells in Kuwait by lraqi forces during Iraq s invasion and
occupation of Kuwait;

(b) Nurmerous oil rivers and | akes formed by oil fromthe destroyed
oil wells that did not ignite;

(c) The rel ease, by lraqi forces, of mllions of barrels of oil into
the sea fromoil pipelines, off-shore termnals and oil tankers;

(d) Di sruption of fragile desert and coastal terrain caused by the
movenment of mlitary vehicles and personnel, coupled with the construction
of thousands of kilometres of nmilitary trenches and the enpl acenent of
nm nes, weapons caches and other fortifications; and

(e) Adverse inpacts on the environment resulting fromthe transit
and settlement of the thousands of persons who departed fromlraq and Kuwait
as a result of Iraq s invasion and occupation of Kuwait.

B. Priority given to nonitoring and assessnent cl ains

15. Prior to the expiration of the deadline established by the Governing
Council, a nunber of governments submitted clains for environnental danmage
and the depletion of natural resources, including clainms for compensation
for expenses resulting fromnonitoring and assessnment of such damage.
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16. At the twenty-ei ghth session of the Governing Council, held on 29 June
to 1 July 1998, Saudi Arabia, on behalf of itself, Iran, Jordan, Kuwait, and
Syria, presented a proposal requesting the Governing Council to agree to a
procedure under which awards for the nonitoring and assessnment claims would
be made in advance of the review of the related substantive clainms. Such
advance awards woul d be nade by the Governing Council on the basis of
recommendati ons of the Panel

17. The CGoverning Council, at its twenty-ninth session held on 28 to 30
Sept enber 1998, requested the Executive Secretary of the Comm ssion (the
“Executive Secretary”) to invite the Claimants as well as other simlarly
situated claimant Governnents, if any, to identify and file separately,
within the period to be specified by the Executive Secretary, those portions
of their clainms already filed with the Comm ssion that pertained to the

noni toring and assessment of environnental damage. The Governi ng Counci

al so decided that appropriate priority should be given to the processing of
such clainms, so that the clains could be resol ved quickly and separately
fromthe resolution of the related clainms for environnental damage.

18. This report deals with the clains filed by six Governnments, as listed in
par agr aph 3 above.
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. PROCEDURAL HI STORY

A Article 16 reports

19. Pursuant to article 16 of the Rules, the Executive Secretary reported
the clains to the Governing Council in the twenty-ninth report, dated 28
Cctober 1999, and the thirty-first report, dated 28 April 2000, setting
forth a nunmber of factual and | egal issues raised by the first instal ment of
“F4” clains and providing statistical infornmation on these claims. These
reports were circulated to all Governments and international organizations
that had filed clains before the Commission and to Irag. |n accordance with
paragraph 3 of article 16 of the Rules, a nunber of Governments, including
Irag, submitted views and additional information in relation to the reports.

B. Article 34 notifications

20. Following a prelimnary review of the nonitoring and assessnent

clainms, the secretariat sent notifications pursuant to article 34 of the
Rules to the Cainmants in January 2000. The notifications requested
Claimants to provide the following information relating to the status of the
projects conprising the nmonitoring and assessnent cl ai ms:

(a) Whet her the studies had been conpl et ed;

(b) If a study had been conpl eted, the date on which the results
woul d be submitted to the Conmm ssion; and

(c) If a study had not been conpleted, the date on which it began
or was schedul ed to begin, the date on which it would be conpleted, and the
date on which the results would be submitted to the Commi ssion

C. Procedural Oder No. 1

21. On 1 March 2000, the Executive Secretary submitted the first instal nent
of the “F4” clainms to the Panel. On the sane day, the Panel issued
Procedural Order No. 1, in which it, inter alia, classified all the clains
in the first instalnent as “unusually | arge or conplex”, pursuant to
article 38(d) of the Rules.

22. The Panel requested the secretariat to send lrag a copy of the
procedural order, together with one copy of the claimform statenent of
cl aim and associ ated exhibits for each of the clainms. The Panel further
requested the secretariat to send a copy of Procedural Order No. 1 to the
Cl ai mant s.

23. The secretariat transmtted a copy of Procedural Order No. 1 and copies
of the other documents referred to in paragraph 22 to Irag on 3 March 2000.
The Governnent of Iraq submtted a response on 4 Cctober 2000.
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D. Oral proceedings

24. On 4 Cctober 2000, the Conmission received a request fromlraq for ora
proceedings to be held on issues relating to the first instal ment of “F4”
cl ai ms.

25. In response to this request, the Panel issued Procedural Order No. 5,
dated 18 Cctober 2000, by which it informed Irag and the Caimnts of its
decision to hold oral proceedings. The procedural order stated that the
oral proceedings would be linmted to the following two issues:

(a) Can the costs of research progranmes, studies and procedures for
the nmonitoring and assessnment of environnmental damage and depl etion of
natural resources qualify as “environmental danage and depl etion of natura
resources” in accordance with paragraph 16 of resolution 687 (1991)~?

(b) If so, can any such costs qualify as direct damage or | oss
resulting fromlraq s invasi on and occupation of Kuwait?

26. Oal proceedings were held at the Palais des Nations in Geneva, on
16 January 2001. Representatives of Iraq and the C aimants presented their
views during the proceedings.

27. The views and comments of lraqg presented in its witten response
referred to in paragraph 23 and during the oral proceedi ngs have been duly
taken into account by the Panel. \Were appropriate, these views and
comments are referred to in this report.
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I V. REVI EW OF MONI TORI NG AND ASSESSMENT CLAI M5

A. Special aspects of nonitoring and assessnent cl ains

28. The nonitoring and assessnent clains reviewed in this report relate to
expenses resulting fromthree different categories of activities, namely:

(a) I nvestigations to ascertain whet her environnmental danage or
depl etion of natural resources has occurred;

(b) Studies to quantify the loss resulting fromthe damage or
depl etion; and

(c) Assessnent of nethodol ogies to abate or nitigate the danage or
depl eti on.

Some of the clains relate to activities falling into nore than one of the
above categori es.

29. The monitoring and assessnment clains present special problens in that
they are being reviewed before deci sions have been taken on the
conpensability of any substantive clainms. Thus, the clains are being
reviewed at a point where it may not have been established that

envi ronnent al damage or depletion of natural resources occurred as a result
of Irag’ s invasion and occupation of Kuwait. Yet, the results of the

noni toring and assessnent activities may be critical in enabling claimnts
to establish the exi stence of damage and eval uate the quantum of
conpensation to be claimed. Hence, although it may be correct in sone cases
to say that a claimnt is seeking conpensation for nonitoring and assessnent
wi t hout prior proof that environnmental damage has in fact occurred, it would
be both illogical and inequitable to reject a claimfor reasonable

noni toring and assessment on the sole ground that the claimant did not
establish beforehand that environmental damage occurred. To reject a claim
for that reason would, in effect, deprive the clainmant of the opportunity to
generate the very evidence that it needs to denonstrate the nature and

ext ent of danmge that nay have occurred.

30. For that reason, the Panel does not consider that concl usive proof of
environnental damage is a prerequisite for a nonitoring and assessnent
activity to be compensabl e in accordance wi th paragraph 35 of Governing
Council decision 7. In the view of the Panel, the purpose of nonitoring and
assessment is to enable a clainmant to devel op evidence to establish whether
envi ronnental damage has occurred and to quantify the extent of the
resulting | oss.

31. However, the Panel is of the view that conpensation should not be
awarded for nonitoring and assessnent activities that are purely theoretica
or specul ative, or which have only a tenuous |ink with damage resulting from
Irag’s invasion and occupation of Kuwait. There should be a sufficient
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nexus between the activity and environnental damage or risk of danage that
may be attributed directly to Irag’ s invasion and occupation of Kuwait. In
assessing the strength of the nexus, and hence the reasonabl eness of the
nonitoring and assessment activity, the Panel has taken into account, inter
alia, the follow ng considerations:

(a) Whet her there is a possibility that environnmental danage or
depl etion of natural resources could have been caused as a result of Iraq s
i nvasi on and occupation of Kuwait. This entails an inquiry regarding the
plausibility that pollutants released as a result of Iraqg s invasion and
occupation of Kuwait, or other effects of the invasion, could have inpacted
the territories of the C aimants;

(b) Whet her the particular areas or resources in respect of which
the nonitoring and assessnent activity is undertaken could have been
affected by pollutants released as a result of Iraqg s invasion and
occupation of Kuwait, or other effects of the invasion. This entails, in
appropri ate cases, an exam nation of the possible pathways and medi a by
whi ch pollutants resulting fromlraqg s invasion and occupati on of Kuwait
coul d have reached the areas or resources concerned;

(c) Wet her there is evidence of environmental danage or risk of
such damage as a result of Iraq’ s invasion and occupation of Kuwait; and

(d) Whet her, having regard to the stated purpose of the nonitoring
and assessnent activity and the nmethodol ogies to be used, there is a
reasonabl e prospect that the activity will produce results that can assi st
the Panel in reviewing any rel ated substantive cl ai ns.

32. In applying these considerations to determ ne the appropriateness of
noni toring and assessment activities, due account needs to be taken of the
particul ar circunmstances of each case. Thus the possibility that a

noni toring and assessnent activity mght not establish conclusively that
envi ronnent al damage has been caused is not necessarily a valid reason for
rejecting a claimfor expenses resulting fromthat activity. 1In the view of
the Panel, a nonitoring and assessnent activity could be of benefit even if
the results generated by the activity establish that no danage has been
caused. The same may be the case where the results indicate that danage has
occurred but that it is not feasible or advisable to undertake neasures of
remedi ati on or restoration. Confirmation that no damage has been caused or
that nmeasures of renediation or restoration are not possible or advisable in
the circunstances could assist the Panel in review ng related substantive
claims. It could also be beneficial in alleviating the concerns of

Cl ai mants regardi ng potential risks of damage, and help to avoid unnecessary
and wasteful neasures to deal with non-existent or negligible risks.

33. A further conplication presented by clains for nonitoring and
assessnent of environmental danage and depl etion of natural resources
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results fromthe difficulty of ascertaining whether, and if so to what
extent, damage identified by a nonitoring and assessnment activity is
attributable to Irag’s invasion and occupation of Kuwait. |In each of the
claimant countries and in the region as a whole, there are natural and ot her
phenomena that could result in environmental damage, depletion of natura
resources or risks to public health of the same or simlar type as those
that are the subject of some of the clains. It is, therefore, possible that
sonme of the danage reveal ed by nonitoring and assessnent activities resulted
from causes other than the effects of Iraq’ s invasion and occupation of
Kuwait. It is also possible that the cause of the damage was a comnbi nation
of the effects of Iraqg’ s invasion and occupation of Kuwait together with
phenonena and activities that occurred before or after that event.

34. Moreover, in sone of the countries there may not be adequately
docunent ed baseline information on the state of the environnent or on
conditions and trends regarding natural resources prior to lraq s invasion
and occupation of Kuwait. This may nake it difficult in many cases to

di stingui sh between damage attributable to Iraq s invasi on and occupation of
Kuwai t and danage that nay be due either to factors unrelated to Iraq’' s

i nvasi on and occupation or only partly attributable to Iraq’ s invasion and
occupation. Were damage reveal ed by nonitoring and assessnent was not a
direct result of Iraq s invasion and occupati on of Kuwait, such danage woul d
not be conpensabl e in accordance with paragraph 35 of Governi ng Counci
decision 7. And where damage was caused partly by Iraqg’ s invasion and
occupation of Kuwait and partly by other factors, such damage may or may not
be conpensable. Yet the possibility that danage reveal ed by a nonitoring
and assessnent activity could have been wholly or partly caused by factors
unrelated to lIraqg’ s invasion and occupation of Kuwait does not necessarily
rul e out compensation for that activity. Nor would nonitoring and
assessnment be unreasonabl e solely because it might be difficult for the
Claimant to differentiate damage resulting fromlraq' s invasion and
occupation of Kuwait from danage that nay have resulted from other factors.

35. In deciding whether expenses incurred for a nonitoring and assessnent
activity are conpensable in accordance with paragraph 35 of Governing
Council decision 7, the Panel considered, inter alia, the circunmstances of
the claim including the nature of the damage to be assessed and the

| ocati on and purpose of the nonitoring and assessnment activity and the
appropriateness of the activity by reference to generally accepted
scientific criteria and nmethodol ogi es. Each claimhas been reviewed on its
own merits. In particular, the Panel has consi dered whether there was

evi dence that the activity proposed or undertaken coul d produce information
that mght be helpful in identifying environnental damage and depl eti on of
natural resources, or that could offer a useful basis for taking preventive
or remedi al neasures.



S/ AC. 26/ 2001/ 16
Page 16

B. Relationship anong cl ai nms

36. A nunber of the nonitoring and assessnment clains are closely related to
each other. |In some cases, this results fromthe separati on of nonitoring
and assessnent clainms fromthe rel ated substantive clains because, in
submitting nonitoring and assessnent clains separately fromthe substantive
clainms, sone Clainmnts have formul ated each nonitoring and assessnent
activity as an independent claimwith its own budget.

37. The Panel believes that, in sone cases, savings can be achi eved by co-
ordinating activities of a claimant relating to the sane subject matter. In
such cases, the Panel has suggested co-ordination of the rel evant

activities. Were the Panel has found that the costs of a particular
activity can be reduced by using personnel or resources available for

anot her activity or information avail able el sewhere, it has taken the
possi bl e savings into account in recomrendi ng the conpensation to be

awar ded.

38. Most of the nonitoring and assessnent clains are related to substantive
clainms for environnental damage and depl etion of natural resources because
the C aimants expect to use information obtained fromthe nonitoring and
assessment activities to support their substantive clains. The Pane
stresses that its reconmendati ons on nonitoring and assessnent clainms do not
in any way prejudge its findings on related substantive clains that it may
revi ew subsequently. Each substantive claimwill be reviewed on its own
nmerits on the basis of the evidence presented to support it.

39. However, the Panel anticipates that the results of sone nonitoring and
assessment activities will assist its review of related substantive cl ai ns.
It recalls that the Governing Council’s decision to authorize expedited
revi ew of nonitoring and assessnent clainms was, in large part, intended to
make funds available to claimants to finance activities that mnight produce
information to support their substantive “F4” clainms. The Panel, therefore,
enphasi zes the inportance of early subm ssion of the results of nonitoring
and assessnent activities for which conpensation is awarded.

40. The Panel also notes that sone of the nonitoring and assessnent
activities may need to be conducted for several years. |In certain

ci rcunst ances, the Panel has recomrended awards of conpensation for
monitoring and assessnent activities even though the results of the
activities may not become available in time for use in the review of any
substantive clainms or nay not be needed for such review. However, where
prelimnary results of long-termmonitoring and assessnent that could be
hel pful in the review of related substantive clainms becone avail able, the
Cl ai mant shoul d make every effort to bring themto the attention of the
Panel as soon as possi bl e.
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C. The review process

41. Article 36 of the Rules provides that a panel of Comm ssioners may “(a)
in unusually large or conplex cases, request further witten subm ssions and
invite individuals, corporations or other entities, Governments or

i nternational organizations to present their views in oral proceedings;

[and] (b) request additional information fromany other source, including
expert advice, as necessary”. Article 38(b) of the Rules provides that a
panel of Comm ssioners “may adopt special procedures appropriate to the
character, ampunt and subject-natter of the particular types of clains under
consi deration”.

42. In evaluating the scientific and techni cal appropriateness of nonitoring
and assessnent activities and assessing the reasonabl eness of the expenses
cl ai med, the Panel was assisted by expert consultants retained by the

Conmi ssion. In view of the conplexity of the issues and the need to

consi der scientific, legal, social, comercial and accounting issues in

eval uating the clainms and assessing the anounts of conpensation, the Pane
considered it desirable and necessary to have the assistance of a multi-

di sci plinary team of experts. Expert consultants were retained in, inter
alia, the following fields: chem stry; toxicology; biology (including

m cr obi ol ogy, marine biol ogy, biological oceanography, marine zool ogy and

pl ant pat hol ogy); nedicine; epiden ol ogy; environnmental, ecol ogical and

nat ural resource econom cs; geol ogy (including geochem stry, hydrol ogy, geo-
ecol ogy); atnospheric sciences; oil spill assessment and response; rangel and
managenent; and accounti ng.

43. The expert consultants prepared professional judgenment reports on al
the nmonitoring and assessnment activities for which conpensati on was sought.
Each report included the opinion of the expert consultants regarding the
appropri ateness of the activity by reference to generally accepted
scientific criteria, standards and nethodol ogi es. The reports al so

contai ned the expert consultants’ evaluation of the reasonabl eness of the
costs clainmed, having regard to the results likely to be produced. \Were
appropriate, the expert consultants suggested nodifications to the
activities proposed or adjustnments to the cost estinates presented.

44. The Panel al so requested information froma nunber of internationa
organi zati ons, agencies and individual experts on issues regarding

envi ronnent al damage and depl etion of natural resources relevant to the
claims including compensation for oil pollution damage; air quality
nmoni t ori ng and nodel |i ng; hydrogeol ogy and groundwat er pollution; soi
renmedi ati on techni ques; public health and epi deni ol ogy; and environmental
and ecol ogi cal econom cs.

45. | n addition, the Panel requested additional information fromthe
Claimants in order to clarify anbiguities or to anplify information
regarding their claims. At the request of the Panel and in accordance with
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its instructions, nmenbers of the secretariat and, where appropriate, the
Panel ' s expert consultants held discussions with representatives of the
Claimants in order to obtain such information.

46. In reaching its findings and formulating its reconmrendati ons on the
clainms, the Panel has taken due account of all the information and evi dence
made available to it, including the materials provided by the Caimants in
the claimdocunents and in response to requests for additional information;
the witten responses subnmitted by Iraq; the views presented by Irag and the
Cl ai mants during the oral proceedings; the reports of the Panel’s expert
consultants; and information and views received fromthe experts and

organi zations referred to in paragraph 44 above.

47. \Were the Panel has found that nodifications to nonitoring and
assessnment activities are necessary or desirable, it has provided details of
those nodifications. These details are set out in the relevant parts of
this report or in the technical annexes.

48. In the cases where the Panel found the cost estinmates to be
unreasonable, it made adjustnents to the amounts clained. |In determning
standard rates, the Panel reviewed information provided by its expert
consul tants concerni ng applicable rates, having regard to, inter alia, the
| ocation and nature of the tasks to be undertaken. In each case, the Pane
assured itself that the adjustnents would not prejudice the ability of the
Claimant to achieve the objectives stated in the claim

49. The Panel’s findings and recomendati ons on each claimare based on its
assessnment of the totality of evidence presented.

D. Evidentiary requirenents

50. Article 35(1) of the Rules provides that “[e]ach claimnt is responsible
for subnmitting docunents and other evidence which denpnstrate satisfactorily
that a particular claimor group of clains is eligible for conpensation
pursuant to Security Council resolution 687 (1991)”. Article 35(1) also
provides that it is for each panel to determine “the adnmissibility,

rel evance, materiality and wei ght of any docunents and ot her evidence
submtted”.

51. Article 35(3) of the Rules provides that category “F’ clainms “nust be
supported by docunmentary and ot her appropriate evidence sufficient to

denonstrate the circunstances and anpunt of the claimed | oss”. The
CGoverni ng Council enphasized the nandatory nature of this requirenent in
par agraph 37 of decision 7: “Since these [category “F’] clains will be for

substanti al amounts, they must be supported by documentary and ot her
appropriate evidence sufficient to denonstrate the circunmstances and the
anount of the clained loss.” In addition, Governing Council decision 46
states that, for category “F" clainms, “no |loss shall be conpensated by the
Conmi ssion solely on the basis of an explanatory statenent provided by the
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claimant” (S/AC. 26/1998/46). In this decision, the Governing Council also
reaffirmed that, pursuant to article 31 of the Rules, the amounts
recommended by the panels of Comm ssioners “can only be approved when they
are in accordance with this decision”.

52. In some clains, the Panel has found that a nonitoring and assessnent
activity is reasonable in accordance with paragraph 35 of Governing Counci
deci sion 7 but has, neverthel ess, recommended either that no conmpensation
shoul d be awarded or that compensation be awarded in an amount |ess than
what was sought by the Clainmant. For clains concerning nonitoring and
assessnment activities already conpl eted, no conpensati on has been
recormended if the evidence presented to the Panel was not sufficient to
denmonstrate that the anounts clainmed were in fact expended. For activities
that are yet to be undertaken, the Panel has recomended conpensati on only
where sufficient evidence has been provided.

E. Location of the damage

53. Some of the nonitoring and assessnent clainms relate to environmental
damage all eged to have occurred outside Kuwait or Iraq, specifically in the
territories of lIran, Jordan, Saudi Arabia, Syria, and Turkey. Neither
Security Council resolution 687 (1991) nor any decision of the Governing
Council restricts eligibility for conpensation to damage that occurred in
Kuwait or lrag. |In this regard, the Panel notes that the “E2” Panel of
Commi ssioners stated in its second report, that “the place where the | oss or
damage was suffered by the claimant is not in itself determ native of the
Conmi ssion’ s conpetence” (Report and Reconmendati ons made by the panel of
Commi ssi oners concerning the second instal ment of “E2” clains,

S/ AC. 26/ 1999/ 6, para. 54).

54. The Panel agrees with this view Accordingly, it has concluded that
expenses resulting fromreasonabl e nonitoring and assessment of |oss or
damage that may have occurred outside lraq or Kuwait are, in principle,
conpensabl e in accordance with paragraph 35 of Governing Council decision 7.

F. Analysis of clains and recommendati ons

55. The Panel’s analysis of the first instalnent clains is set forth in
the sections V through X of this report. There are separate sections for
each claimant country, which are divided into subsections that describe each
of the nonitoring and assessnent clains in the instalnment, review their
scientific and technical nerits, analyse their cost-reasonabl eness, and
report the Panel’s reconmendati ons regardi ng conpensation. Additiona
techni cal recomendati ons are contained in technical annexes at the end of
the report.
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V. MONI TORI NG AND ASSESSMENT CLAIMS OF THE | SLAM C REPUBLI C OF | RAN
Table 2. Iran’s nonitoring and assessnment clains
G ai m nunber Subj ect matter Anount cl ai mred (USD)
5000329 Transport and Di spersion of Pollution 432,983
5000330 Transport and Di spersion of Pollution 1, 984, 660
5000331 Cul tural Heritage 43, 605
5000446 Cul tural Heritage 2,734,600
5000447 Cul tural Heritage 2,716, 200
5000341 Cul tural Heritage 783, 300
5000342 Cul tural Heritage 472, 800
5000343 Groundwat er and Surface Vater 785, 000
5000347 Marine and Coast al 822, 400
5000349 Marine and Coast al 363, 537
5000350 Marine and Coast al 822,500
5000351 Marine and Coast al 454, 500
5000352 Marine and Coast al 488, 630
5000344 Marine and Coast al 686, 100
5000345 Marine and Coast al 143, 600
5000346 Marine and Coast al 4, 208, 900
5000348 Marine and Coast al 594, 000
5000386 Marine and Coast al 826, 000
5000387 Marine and Coast al 1, 035, 000
5000382 Marine and Coast al 3, 686, 520
5000388 Marine and Coast al 178, 400
5000389 Marine and Coast al 842, 500
5000383 Marine and Coast al 375, 700
5000384 Marine and Coast al 412, 000
5000385 Marine and Coast al 865, 400
5000424 Terrestri al 703, 870
5000425 Terrestrial 431, 000
5000420 Terrestrial 980, 409
5000421 Terrestrial 871, 930
5000422 Terrestri al 632, 000
5000426 Terrestri al 1, 037, 000
5000427 Terrestri al 1, 489, 100
5000428 Terrestrial 2,054, 600
5000423 Departure of persons fromlraq or 678, 100
Kuwai t

5000390 Public Heal th 899, 000
5000391 Public Heal th 1, 468, 819
5000392 Public Heal th 1, 926, 220
5000393 Public Heal th 449, 000
5000394 Public Heal th 2,112,500
5000395 Public Heal th 459, 000
Total 42,951, 383
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A.  Overvi ew

56. Ilran subnmitted a consolidated claimfor nmonitoring and assessment of
envi ronnent al damage, depletion of natural resources and public health
damage that it alleges it suffered as a result of Iraq s invasion and
occupation of Kuwait. It states that Iraq s detonation of oil wells in
Kuwait resulted in the rel ease of nore than 760,000 tons of snoke into the
at nrosphere. Over 280,000 tons of highly toxic pollutants were di spersed by
air and deposited on lranian territory, particularly the southern provinces
of the country. According to Iran, over 15 mllion people inhaled the toxic
snmoke for nore than 250 days. |Iran further alleges that one third of its
freshwater resources, its largest agricultural |ands, and its nost inportant
archaeol ogical sites are located in those provinces and were affected by the
pol | ut ants.

57. Iran further alleges that millions of barrels of crude oil were
deliberately released into the Persian Gulf by Irag’s forces, and that this
resulted in serious damage to the Persian GQulf’s fragile ecosystemand to
the natural resources of Iran.

58. Finally, Iran alleges that the damage caused to the environnment wll
continue to have adverse inpacts on its marine environnent, fisheries, water
resources, terrestrial environnent, agricultural |ands, rangel ands and
forests, cultural heritage sites and public health. The nonitoring and
assessnment would enable it to evaluate the extent of the danmage and to
deternmi ne the nost appropriate nmeasures to abate the harmand restore the
envi ronnent .

59. Irag argues in its witten response, inter alia, that Iran has failed to
show that it has suffered any direct danage as a result of lraq s invasion
and occupation of Kuwait. In addition, Iraq contends that, because of the
direction of the prevailing winds in the region, the snoke plunme rarely
reached lranian territory. It further contends that only the “thin part” of
the plume reached the coast of Iran, and just for a short period. Iraqgq also
argues that because no sanpling was conducted in Iran in 1991, Iran has no
scientific basis for claimng that any danage is attributable to its

actions.

60. lraq reiterated these contentions during the oral proceedings.

61. The Panel has noted the views of Irag. However, as indicated in

par agraphs 29 and 30, it does not consider that a claimant is required to
prove the existence of any specific danage before submtting a claimor
clains for nmonitoring and assessnment of environmental danage and depl etion
of natural resources. Mdyreover, as noted in the sections that follow, there
is anpl e evidence that pollutants fromthe oil fires in Kuwait reached some
parts of Iran and that the territory of Iran was exposed to the oil spill in
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the Persian Gulf that resulted fromlraq s invasion and occupation of
Kuwai t .

B. Transport and di spersion of pollution

1. CdaimNo. 5000329

62. Iran seeks conpensation in the amount of USD 432,983 for a conpleted
study that used satellite imgery analysis and rel ated nmethodol ogies to
track the transport of airborne pollutants fromthe oil fires in Kuwait and
the spilled oil in the Persian Gulf that resulted fromlraq s invasion and
occupation of Kuwait. The purpose of the study was to determ ne whet her and
to what extent airborne pollutants fromthe oil fires and spilled oi

reached the territory of Iran.

63. There is evidence in the scientific literature that em ssions fromthe
oil fires reached sone parts of Iran. It is, therefore, likely that sone
airborne pollutants fromthe oil fires reached the ground in Iran, mainly
through wet deposition. There is also evidence that the territory of Iran
was affected by the oil spill in the Persian Gulf. It was, therefore,
appropriate for lran to attenpt to determ ne whether pollutants fromthe oi
fires and the spilled oil reached its territory.

64. Accordingly, the Panel finds that the study constituted reasonable
noni toring and assessnent, and the expenses qualify for conmpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

65. Iran submtted docunentary evidence in support of costs incurred for
1,200 AVHRR i nmages purchased fromthe International Institute for Aerospace
Survey and Earth Sciences. An Advanced Very Hi gh Resol uti on Radi oneter
(“AVHRR’) is an instrunent carried on earth-orbiting neteorol ogica
satellites, which is used to map cl ouds, sea surface tenperature, and sone
t opographi ¢ features by sensing visible and near-infrared radiation. The
Panel finds that the USD 120,000 cl ai med for the purchase of the AVHRR

i mges i s reasonabl e and adequately supported.

66. Ilran also subnitted docunmentary evidence in support of costs for the
purchase of satellite inage processing equi pnent and related training, and
comput er hardware and software. These costs totalled USD 140, 000. By
Procedural Order No. 2, dated 10 May 2000, the Panel requested Iran to
provide, inter alia, an explanation of the need for the purchase of
satellite reception equi pnent and the training of personnel on the use of
this equiprment, given that Iran had al ready purchased satellite imges from
the International Institute for Aerospace Survey and Earth Sciences. Iran
did not respond to the procedural order. The Panel, therefore, finds that
Iran has failed to neet the evidentiary requirenents for conpensation for
these itens.
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67. Procedural Order No. 2 also requested Iran to provide docunentary and
ot her appropriate evidence in support of the expenses clained for |abour
travel, purchase of maps, printing, and m scel |l aneous itens. The Panel did
not receive this information in tinme to take it into account in its review
of the claim Consequently, the Panel finds that Iran has failed to neet
the evidentiary requirenents for conpensation for these itens.

68. Accordingly, the Panel does not reconmend any conpensation for the
expenses referred to in paragraphs 66 and 67. Hence the only conpensabl e
expenditure is the amount referred to in paragraph 65.

69. The Panel, therefore, recommends conpensation in the anount of
USD 120, 000 for this claim

70. The date of loss for this claim (for the purpose explained in
paragraph 777) is 28 May 1998.

2. CaimNo. 5000330

71. lran seeks conpensation in the amount of USD 1,984,660 for a project to
devel op a conputer-based nodel of the transport of air pollutants fromthe
oil fires in Kuwait. The nodel would use an adjusted neso-scal e at nospheric
nodel for the region and a specialized air quality nodel to anal yse

at nospheric pollutants. (The term “nmeso-scale” refers to nodels that

i nclude effects of smaller nmeteorological frontal or pressure systens and
that evaluate spatial grids ranging from1 to 100 kilonmetres.) The project
is intended to determne the short-termeffects that wet and dry deposition
of pollutants resulting fromlraqg' s invasion and occupation of Kuwait may
have had on various types of vegetation in Iran

72. The Panel considers that, given the |ack of nmonitoring data collected in
Iran at the tinme of the oil fires, it is reasonable for Iran to attenpt to
estimate the amount of air pollution that affected ground |level receptors in
its territory. The Panel appreciates that conputer nodels of atnospheric
transport of pollutants can only provide general gui dance and cannot be used
either to establish that pollution fromthe oil fires affected ground | eve
receptors or to provide an accurate quantitative estimte of exposure.
Nonet hel ess, these nodels can provide useful information concerning the
transport and di spersion of air pollutants.

73. In the Panel’s opinion, a conpetent conputer nodelling analysis could
provi de some useful guidance about the exposure of Iran to pollution from
the oil fires. However, to succeed within a period of one to two years,
such a nodel |l ing analysis would need to build upon existing nodels, rather
than upon a newy constructed conputer nodel. |In this regard, the Pane
notes that excellent neso-scal e nodel s already exist and are available for
public use.
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74. The Panel finds that a project using anal yses of existing computer
nodel s is a reasonable attenpt to determ ne the transport and dispersion of
pollutants in Iran fromthe oil fires. Consequently, the expenses qualify
for conpensation in accordance with paragraph 35(c) of Governing Counci
deci sion 7.

75. However, the Panel considers that the nodelling analysis should be
suppl enented by the collection of additional data, particularly data on
“black rain” and “black snow'. Such data would enable Iran to verify the
results of the nodelling effort.

76. 1In addition, account should be taken of data obtained fromsoil core
sanples in other nonitoring and assessnment projects in lran, particularly
cl ai m Nos. 5000347 and 5000425 (paras. 113-118 and 218-222, respectively).
Details of the suggested nodifications are set out in annex | to this
report.

77. Following a review of the cost estinmates presented by Iran, the Pane
has concl uded that a nuch smaller anmount woul d be sufficient to enable Iran
to undertake a conpetent conputer nodelling analysis based on existing
conputer nodel s, coupled with the collection and analysis of data on bl ack
rain and snow. The Panel’s estimate of a reasonable cost of the project is
USD 672, 960.

78. The Panel, therefore, recomrends conpensation in the amunt of
USD 672,960 for this claim

C. Inpacts on cultural heritage naterials and sites

1. daimNo. 5000331

79. Ilran seeks conpensation in the amount of USD 43,605 for prelimnary
monitoring studies that were conducted to eval uate damage that mi ght have
been caused to cultural relics in Iran by pollutants fromthe oil fires in
Kuwai t .

80. The only evidence provided by Iran to support the claimwas a series of
letters ordering individuals to travel to certain areas of the country to
undertake a variety of activities in late 1997 and 1998. According to the
letters, the purpose of the trips was to study, sanple and photograph
certain cultural relics and prepare reports on the extent of damage caused
to those relics as a result of lIrag s invasion and occupation of Kuwait.
Iran did not provide a description of the activities undertaken or the

nmet hodol ogi es used for the studies. No reports or other evidence were
submtted to show that any work had been undert aken.

81. By Procedural Order No. 2, dated 10 May 2000, the Panel requested Iran
to provide, inter alia, information regarding the nunber of prelimnary
studi es conducted, the dates on which they were conducted, their objectives,
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the reports containing the results of the studies, and docunentary and ot her
appropriate evidence in support of the costs clainmed. The Panel did not
receive this information in tinme to take it into account during its review
of the claim

82. The Panel, therefore, finds that Iran has failed to neet the evidentiary
requi rements for conpensation specified in article 35(3) of the Rules and
Governi ng Council decision 46.

83. Accordingly, no conpensation is reconmended for this claim

2. ClaimNo. 5000446

84. I ran seeks conpensation in the amunt of USD 2,734,600 for five
studies to determ ne the extent of deterioration that may have been caused
to certain outdoor cultural heritage materials in Iran by pollutants from
the oil fires in Kuwait. These cultural heritage materials include stone
relics in Persepolis; tilework in Esfahan and Kermén; wall paintings in
Esfahan, Fars and Yazd; construction materials at the Tchoga Zanbil Ziggurat
i n Khdzest&n; and construction nmaterials, archaeological sites and artefacts
in Susa. Sone wall paintings referred to herein are |ocated outdoors, while
ot hers are indoors.

85. As previously noted (para. 63), there is evidence in the scientific

literature that em ssions fromthe oil fires reached sone parts of lran. It
is, therefore, likely that some airborne pollutants fromthe oil fires
reached the ground in Iran, mainly through wet deposition. |In the Panel’s

opi nion, although the probability of identifying danage to the outdoor
cultural heritage materials by airborne pollutants fromthe oil fires, and
differentiating such damage from other sources, is low, this cannot be rul ed
out conpletely.

86. The Panel considers that it is appropriate for Iran to attenpt to
determ ne whet her any danage to outdoor cultural heritage materials occurred
as a result of the oil fires. The results of the studies could be usefu

not only for evaluating the extent of damage suffered by the outdoor

cultural heritage materials, but also in determ ning whether there is any
need for abatement or restoration neasures.

87. The Panel finds that the studies constitute reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

88. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex Il to
this report.

89. In addition, the Panel has made adjustnents to the cost estimate as
fol |l ows:
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(a) The nunber of person-nonths of | abour has been reduced with a
consequenti al decrease in | abour costs;

(b) The nunber and, therefore, cost of analytic tests has been
reduced by 80 per cent; and

(c) The preparation of educational handbooks and the training of
technicians and staff in the field of hazard preparedness and managenent
have been elin nated because these activities are not necessary for the
st udi es.

These adj ustnents reduce the estinmated cost to USD 1, 398, 100.

90. The Panel, therefore, recomrends conpensation in the amunt of
USD 1,398,100 for this claim

3. Claim No. 5000447

91. |Iran seeks conpensation in the ambunt of USD 2, 716, 200 for four studies
to determ ne the extent of deterioration that nay have been caused to
certain indoor cultural heritage materials in its territory by pollutants
fromthe oil fires in Kuwait. The cultural heritage materials include
manuscri pts and books in libraries and nmuseuns; bronze and iron objects in
museuns and col |l ections; textile artefacts in nuseuns and repositories; and
easel paintings in rmuseuns and repositories.

92. As previously noted (para. 63), there is evidence that pollutants from
the oil fires reached the ground in parts of Iran, mainly through wet
deposition. However, damage to indoor cultural heritage materials is likely
to be nmuch |l ess than danmage to outdoor materials, because indoor materials
are not exposed to air pollution to the same extent.

93. The Panel notes that, as with the outdoor cultural heritage materials,
the probability of identifying damage caused by airborne pollutants fromthe
oil fires and differentiating such damage from danmage from ot her sources is
low. Indeed, the probability is even |ower in the case of indoor materials.

94. Nonetheless, there is the possibility of sone exposure of the materia
to airborne pollutants fromthe oil fires; and it is appropriate for Iran to
attenpt to determ ne the existence and extent of danmage that may have been
caused. Moreover, the results of the studies may be useful for establishing
the possible need for abatement and restoration measures.

95. For these reasons, the Panel finds that the studies constitute
reasonabl e nonitoring and assessnent. Consequently, the expenses qualify
for conpensation in accordance with paragraph 35(c) of Governing Counci
deci sion 7.
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96. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex IIl to
this report.

97. In addition, the Panel has made adjustnents to the cost estimate as
fol |l ows:

(a) The overall scope of the studies has been substantially reduced
to reflect a nore focussed approach in the selection of sites and naterial s;

(b) The nunber of person-nonths of | abour has been substantially
reduced with a consequential decrease in |abour costs;

(c) The nunber and, therefore, cost of analytic tests has been
reduced by 80 per cent; and

(d) The preparation of educational handbooks and the training of
technicians and staff in the field of hazard preparedness and management
have been elin nated because these activities are not necessary for the
st udi es.

These adj ustnents reduce the estimated cost to USD 575, 000.

98. The Panel, therefore, recomends conpensation in the anount of
USD 575,000 for this claim

4. CaimNo. 5000341

99. Iran seeks conpensation in the anount of USD 783,300 for a study to

det erm ne danage that may have been caused to unexcavated archaeol ogi ca
sites in the southern part of its territory by pollutants fromthe oil fires
in Kuwait.

100. In the Panel’s opinion, the unexcavated sites are likely to have had
significantly less, if any, exposure to airborne pollutants fromthe oi
fires than outdoor or indoor cultural heritage materials. Iran has

devel oped neither a nethodol ogy for the study nor a procedure for selecting
sites for damage assessment and unaffected control sites.

101. The Panel, therefore, finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governing Council decision 7.

102. Accordingly, the Panel reconmends no conpensation for this claim

5. Claim No. 5000342

103. Iran seeks conpensation in the amunt of USD 472,800 for a project to

assess the susceptibility of nuseuns and archaeol ogi cal sites to sudden

i ncreases of pollutants and to develop strategies for air pollution contro

in museuns and repositories in Iran. According to Iran, the purpose of the
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project is to prepare a blueprint for neasures to protect and preserve
historic cultural objects fromfuture pollution

104. In the opinion of the Panel, the project is intended to establish a
systemto prevent future damage, rather than to evaluate or abate harmthat
may have been caused as a result of Iraq s invasion and occupation of
Kuwait. Hence this project does not qualify as reasonable nonitoring and
assessnent for the purposes of paragraph 35(c) of Governing Counci

decision 7.

105. Accordingly, no compensation is recomrended for this claim

D. Inpacts on groundwater and surface water

Cl ai m No. 5000343

106. Iran seeks conpensation in the amunt of USD 785,000 for a project to
assess the extent of groundwater pollution by hydrocarbons and rel ated heavy
netal s that may have been caused by deposition of pollutants fromthe oi
fires in Kuwait. The project would also estinate costs of groundwater
renmedi ati on.

107. According to Iran, the project would use a “tiered approach” in which
areas in the southern region of Khuzestan suspected to have been affected by
hydrocarbon and heavy netal contam nation would be identified, sanpled and
classified as “l ow contam nation” or “high contam nation” zones.

Groundwater in zones classified as highly contam nated woul d be further

sanpl ed. The data generated by the further sanpling would be anal ysed and
mapped wi th Geographic Informati on System (“A S’) nmethods. Transport
nodel | i ng woul d be used to verify the results of the sanpling and to assess
t he behavi our of pollutants in groundwater over a given period.

108. As previously noted (para. 63), evidence in the scientific literature

i ndi cates that airborne pollutants fromthe oil fires passed over parts of
Ilran. It is, therefore, likely that sone of these pollutants reached the
ground in Iran, mainly through wet deposition. Although the probability of
identifying incremental danage to the groundwater aquifers caused
specifically by the deposition of pollutants fromthe oil fires is low, this
cannot be rul ed out conpletely.

109. The Panel finds that the project is an appropriate attenpt to determ ne
whet her pollutants fromthe oil fires had any adverse effects on the
groundwater aquifers in Iran. Thus the project constitutes reasonabl e

moni toring and assessnent, and the expenses qualify for compensation in
accordance with paragraph 35(c) of Governing Council decision 7.

110. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex IV to
this report.
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111. In addition, the Panel has adjusted the cost of |abour by substantially
reduci ng the nunber of person-nonths of |abour required. This adjustnent
reduces the estimated cost to USD 371, 656.

112. The Panel, therefore, recommends conpensation in the anount of
USD 371,656 for this claim

E. Inpacts on the marine and coastal environnent

1. daimNo. 5000347

113. Iran seeks conpensation in the amunt of USD 822,400 for a project to

i nvestigate the natural revegetation capacities of mangrove trees and

bi oaccunmul ati on of toxic heavy metals and oil-rel ated hydrocarbons in
mangroves in areas of the northern Persian Gulf that may have been affected
by pollutants released as a result of Iraqg’ s invasion and occupation of
Kuwai t .

114. As previously noted (para. 63), there is evidence in the scientific
literature that pollutants fromthe oil spill and oil fires reached parts of
Iran. There is al so evidence that such pollutants can have del eteri ous

i mpacts on mangrove trees. These effects can beconme chronic for all growh
stages of the trees if the pollutants pernmeate soft, anaerobic sedinments and
are subsequently rel eased. Hence, mangrove trees along the Irani an coast
coul d have been adversely affected by exposure to oil pollution. Therefore,
an attenpt to ascertain the existence and extent of any such effects is
appropri ate.

115. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

116. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex V to
this report.

117. In addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The costs of certain analytical work have been elininated
because Iran informed the Panel that it will not be undertaken

(b) The costs of |aboratory services have been adjusted to allow for
petrol eum fingerprinting anal ysis using gas chromat ography/ mass
spectronetry;

(c) The cost of equi prent has been reduced because Iran has
i ndi cated that sone equi pnment purchased for another project will be used;



S/ AC. 26/ 2001/ 16
Page 30

(d) The amount of | abour for research personnel has been reduced
with a consequential decrease in |abour costs; and

(e) The costs of attendance at sem nars have been elininated because
the Panel does not consider that attendance at seminars is necessary.

These adj ustnents reduce the estimated cost to USD 711, 200.

118. Accordingly, the Panel reconmends conpensation in the amunt of
USD 711, 200 for this claim

2. Claim No. 5000349

119. Iran seeks conpensation in the amobunt of USD 363,537 for a project to
determine the current status of indicator mcrofaunal species and the
natural recovery and renedi ati on capacities of polluted marine environnents.
The purpose of the project would be to determine the extent of long-term
damage to the marine environnent of Iran that may have resulted fromlraq' s
i nvasi on and occupation of Kuwait.

120. As previously noted (para. 63), there is evidence that the coast of Iran
was exposed to oil pollution resulting fromlraq' s invasion and occupation

of Kuwait. There is also evidence in the scientific literature that oi
pol I uti on can have adverse effects on intertidal organisnms and nay cause
alterations in intertidal conmunities, including reductions in stocks and
changes in trophic structure.

121. The Panel considers that it is appropriate for Iran to attenpt to find
out whet her any |ong-term danage was caused to its nmarine environment by the
oi | pollution.

122. Accordingly, the Panel finds that the project constitutes reasonable
monitoring and assessnent, and the expenses qualify for compensation in
accordance with paragraph 35(c) of Governing Council decision 7.

123. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex VI to
this report.

124. In addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The cost of | abour has been reduced to take account of the
decrease in research work; and

(b) The ampount cl ai med for the purchase of binocular m croscopes has
been reduced.

These adj ustnents reduce the estinmated cost to USD 263, 037.
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125. Accordingly, the Panel reconmends conpensation in the amunt of
USD 263,037 for this claim

3. CaimNo. 5000350

126. Iran seeks conpensation in the amount of USD 822,500 for a project to
assess coral reefs under its jurisdiction that may have been affected by oi
pol lution resulting fromlraq' s invasion and occupation of Kuwait. The
project would invol ve assessnent of the current status of these reefs,
recovery rate of danmamged coral reefs, feasibility studies on restoration
techniques and a pilot restoration progranme.

127. There is evidence in the scientific literature that coral reefs can be

damaged by oil pollution. Ilran’s marine resources were exposed to pollution
resulting fromlraqg s invasion and occupation of Kuwait, and Iran’s cora
reefs may have been affected by either the oil spill or deposition of

ai rborne pollutants fromthe oil fires, or both. Accordingly, it is
appropriate for lran to attenpt to identify and assess damage that nay have
been caused to the coral reefs.

128. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

129. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex VII to
this report.

130. In addition, the Panel has adjusted the estinmated cost by elimnating
the costs of a “mini transport and a research subnmarine transport systent,
scuba diving, and submarine pil ot courses because they are unnecessary.
These adj ustnents reduce the estinmated cost to USD 661, 140.

131. Accordingly, the Panel recommends conpensation in the amunt of
USD 661, 140 for this claim

4. CaimNo. 5000351

132. Iran seeks conpensation in the amount of USD 454,500 for a project to
assess |l ong-term changes to seagrass beds under its jurisdiction in the
Persian @ul f that nay have been caused by oil pollution resulting from
Irag’ s invasion and occupation of Kuwait. According to Iran, the project
woul d i nvol ve the collection of information on the concentration of
pollutants in underlying sedinments.

133. There is evidence in the scientific literature that seagrass
comunities, which constitute an inportant and productive el ement of coasta
ecosystens, are vulnerable to oil pollution. QO retained in sedinents can
have a toxic effect on organisnms burrowing in or living on the surface

sedi nent. These organisns are an inportant conponent of seagrass
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ecosystens. As previously noted, there is evidence that the Iranian
coastline was exposed to oil pollution resulting fromlraq s invasion and
occupation of Kuwait. As a result, seagrass conmunities along the coastline
coul d have been damaged. It is, therefore, appropriate for Iran to attenpt
to assess damage that may have been caused to the seagrass beds.

134. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

135. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex VII
to this report.

136. In addition, the Panel has reduced the total anount of |abour required
with a consequential decrease in |abour costs. This adjustment reduces the
estimated cost to USD 157, 776.

137. Accordingly, the Panel reconmends conpensation in the amunt of
USD 157,776 for this claim

5. Claim No. 5000352

138. Iran seeks conpensation in the amunt of USD 488,630 for a project to
sel ect the nost cost-effective nmethod of restoring mangrove forests inits
territory that may have been danaged as a result of Iraqg s invasion and
occupation of Kuwait.

139. As previously noted (para. 114), oil pollution can cause damage to
mangrove forests at all growh stages. Such damage can become chronic if
oil perneates soft, anaerobic sedinents and is subsequently released. In
the Panel’s view, mangrove forests along the Iranian coast could have been
affected by exposure to oil pollution resulting fromlraq s invasion and
occupation of Kuwait. It is therefore appropriate for Iran to attenpt to
assess the nmeans of restoring forests that may have been danaged.

140. In this connection the Panel notes that some of these nangrove forests
are located in areas listed as wetlands of international inportance under
the 1971 Ransar Convention (Convention on Wetlands of |nternationa

| mportance especially as Waterfow Habitat, United Nations Treaty Series,
vol . 996, No. 14583, p. 245).

141. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

142. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex I X to
this report.
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143. In addition, the Panel has nade adjustnments to the cost estinate as
foll ows:

(a) The cost of |abour has been reduced to reflect a decrease in the
amount of | abour required;

(b) The cost of an irrigated nursery has been reduced; and

(c) The cost of transportation has been corrected as indicated by
I ran.

These adj ustnents reduce the estinmated cost to USD 357, 730.

144. Accordingly, the Panel recommends conpensation in the amunt of
USD 357,730 for this claim

6. O aimNo. 5000344

145. Iran seeks conpensation in the amount of USD 686,100 for a project to
monitor plant comunity characteristics in areas of the Shadegan Wetland in
Iran that may have been polluted as a result of Iraq s invasion and
occupation of Kuwait. The purpose of the project would be to determ ne
natural revegetation capacities and production capabilities of doni nant

pl ant species. It would also provide infornmation that would serve as the
basis for restoration activities, quantification of other environnenta
damage cl ai ns and cal cul ati on of the economic val ue of |ost ecosystem
resour ces.

146. There is evidence that the Shadegan Wetl and was exposed to oil pollution
resulting fromlraq' s invasion and occupation of Kuwait. Wetlands provide a
variety of inmportant ecological functions that can be inpaired or destroyed
by oil pollution. 1In particular, oil can have a toxic effect on vegetation
and alter an ecosystemis comunity structure. It is, therefore, appropriate
for Iran to attenpt to assess the nature of any danage that may have been
caused.

147. The Panel notes that the Shadegan Wetland is listed as a wetl and of

i nternational inportance under the 1971 Ransar Convention (Convention on
Wet | ands of International |nportance especially as Waterfow Habitat, United
Nations Treaty Series, vol. 996, No. 14583, p. 245).

148. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

149. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex X to
this report.



S/ AC. 26/ 2001/ 16

Page 34
150. In addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The cost of | abour has been reduced to reflect a decrease in the
scope of the project indicated by Iran

(b) The cost of the mcroscope has been elim nated because Iran has
stated that it will not be purchased; and

(c) A |l aboratory bench fee has been elim nated because it is
unnecessary.

These adj ustnents reduce the estimated cost to USD 489, 750.

151. Accordingly, the Panel reconmends conpensation in the amunt of
USD 489, 750 for this claim

7. ClaimNo. 5000345

152. Iran seeks conpensation in the amount of USD 143,600 for a project to
assess the inpacts of Iraq s invasion and occupation of Kuwait on wetl and
bird populations in Iran by collecting and conparing current popul ation data
with pre-invasion data. The project also would assist efforts to restore
wet | ands and bird popul ati ons that may have been harmed by pollution
resulting fromlraq s invasi on and occupation of Kuwait.

153. The avail abl e evi dence suggests that wetland birds in Iran are likely to
have been exposed to pollution resulting fromlraq' s invasion and occupation
of Kuwait. |In the opinion of the Panel, the project is a reasonable attenpt
to evaluate the reduction in wetland bird popul ati ons that may have resulted
fromthe pollution and to identify nmeasures needed to restore the bird
popul ati ons of Iranian wetland areas.

154. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

155. The Panel finds the amount cl ai ned reasonabl e and accordi ngly recomends
conpensation in the amount of USD 143,600 for this claim

8. G aim No. 5000346

156. Iran seeks conpensation in the amount of USD 4,208,900 for a project to
deternmine the current status of Iranian fishery resources that nay have been
damaged by pollution resulting fromlraq s invasion and occupati on of Kuwait
and to provide information that nmay assist in restoration and rehabilitation
of these resources. The project would involve an eval uati on of the

bi oaccunul ati on rate of pollutants in fishery species and inpacts to the
fishery stock, and attenpt to develop a reliable estimte of recovery rates.
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157. As previously noted, there is evidence that Iranian coastal areas,
fisheries resources and nari ne ecosystens were exposed to oil pollution that
resulted fromlraq s invasion and occupation of Kuwait. There is evidence
in the scientific literature that petrol eum hydrocarbons can have many
adverse inpacts on fish, including nortality, defects in reproduction such
as reduced fertility and reduced hatchi ng success, reduced growth rates, and
reduced survival of eggs and juveniles. This can have |ong-term adverse
effects on fisheries stocks.

158. In the Panel’s view, the objectives of the project are appropriate,
given the dearth of information available on the state of Iran’s fisheries
resources before and after Iraq s invasion and occupati on of Kuwait.

159. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, expenses of the project qualify for compensation
i n accordance w th paragraph 35(c) of Governing Council decision 7.

160. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex Xl to
this report.

161. As a result of the nodifications, the Panel has adjusted the cost of
| abour. This adjustnment reduces the estimted cost to USD 2, 908, 274.

162. The Panel, therefore, recomrends conpensation in the anount of
USD 2,908,274 for this claim

9. CaimNo. 5000348

163. Iran seeks conpensation in the amount of USD 594,000 for a project to
identify and assess the presence of pollutants, such as petrol eum
hydrocarbons and trace netals, in a variety of fish species in Iranian
waters resulting fromthe pollution fromlraq s invasion and occupati on of
Kuwait. According to Iran, the project would seek to establish, through
cheni cal anal yses and physi ol ogi cal tests, the |ink between the
concentration of hydrocarbon pollutants in soil sedinments and the
concentration of such pollutants in fish tissues. 1In addition, Iran plans
to assess the short-termand long-termeffects of Kuwait crude oil on

sel ected species in its marine environment.

164. As previously noted, there is evidence that Iran’s marine environnent
was exposed to pollution resulting fromlraq s invasion and occupation of

Kuwait. In the Panel’s opinion, an attenpt by Iran to determ ne the inpact
of the oil spill and atnospheric deposition of pollutants on fish species is
appropriate. In this connection, the Panel notes that the fish species

concerned are of mmjor economnic inportance for Iran
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165. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

166. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex Xl to
this report.

167. Taking into consideration the suggested nodifications and resulting cost
adj ustmrents, the Panel has devel oped what it considers to be a reasonable
estimate for the project. The revised estinmate anbunts to USD 377, 900.

168. The Panel, therefore, recomrends conpensation in the anount of
USD 377,900 for this claim

10. Clai m No. 5000386

169. Iran seeks conpensation in the amunt of USD 826,000 for a study on the
use of genetically nodified bacteria to conbat residual oil pollution that
may have resulted fromlraq s invasion and occupation of Kuwait. According
to Iran, the study would isolate a nunber of bacteria fromthe Persian Gulf,
genetically nmodify themand release theminto its narine environment to
assi st bi odegradati on of any remaini ng hydrocarbons and tarballs.

170. There is evidence in the scientific literature that sone bacteria are
natural ly capabl e of degradi ng petrol eum hydrocarbons. However, the

evi dence suggests that a nore effective way to encourage bacteria

bi odegradati on of oil would be to add nutrients or oxygen to the

contami nated area and thus assist naturally occurring bacteria to grow nore
rapi dly, rather than introducing additional bacteria into the environment.
The evidence al so indicates that bacterial biodegradation of oil is npst
effective if undertaken soon after an oil spill. Accordingly, the Pane
does not consider that the procedure proposed is likely to be effective so
long after the oil spill that resulted fromlraqg' s invasion and occupation
of Kuwait.

171. In addition, the Panel has serious reservations about the deliberate

rel ease of genetically nodified organisms into the environment. |t notes
that wi despread concerns have been expressed that the rel ease of such
organi sns coul d pose risks to the environnent and to human health. |In the

absence of reliable scientific know edge about the threat posed by these
organisns, it is not advisable for Iran to undertake such a potentially

ri sky procedure. This is particularly so in view of the | ow probability
that the experinment woul d have any practical utility.

172. For these reasons, the Panel finds that the proposed study does not
constitute reasonable nmonitoring and assessnent for the purposes of
par agraph 35(c) of Governing Council decision 7.
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173. The Panel, therefore, recommends no conpensation for this claim

11. Cl ai m No. 5000387

174. lran seeks conpensation in the amount of USD 1,035,000 for a study on
the use of Persian @ulf al gae and cyanobacteria as a tool for biorenediation
of marine ecosystens under its jurisdiction that nay have been polluted as a
result of Iraq s invasion and occupation of Kuwait. According to Iran, the
study is intended to help it identify the species of al gae and cyanobacteria
that would be nost effective for renoving oil-borne heavy netals fromthe
environnent. The organisns so identified would be introduced into the
polluted areas in Iran’s marine environment to assist biorenediation of the
oi | -borne heavy netals in those areas.

175. There is evidence in the scientific literature that sonme al gae and
cyanobacteria are capable of absorbing netals into their cells. However,
avai |l abl e evi dence suggests that photosynthetic organisns do not have any
significant ability to degrade petrol eum hydrocarbons. There is, therefore,
no scientific basis for assum ng that al gae and cyanobacteria can play an
effective role in the biorenediation of environnent polluted by oil

176. The Panel finds that the study does not constitute reasonable nonitoring
and assessnent for the purposes of paragraph 35(c) of Governing Counci
deci sion 7.

177. The Panel, therefore, reconmends no conpensation for this claim

12. Clai m No. 5000382

178. Iran seeks conpensation in the amount of USD 3,686,520 for a project to
devel op a “regional flow and contam nant transport nodel” for its marine

area that may have been affected by the oil spill resulting fromlraq' s
i nvasi on and occupation of Kuwait. The purpose of the project would be to
hel p establish the extent of pollution of the Iranian coastal areas. Iran

has stated that Kuwait would participate in the project and that the two
states would work jointly with the Regional Organization for the Protection
of the Marine Environment (“ROPME’).

179. The project woul d consist of a nodelling conmponent and fieldwork to

coll ect data. The nodelling conmponent woul d invol ve the devel opnment of a

t hr ee- di nensi onal hydrodynani ¢ nodel and an oil transport nodel for the
Persian Gulf. The field effort would be designed to gather information
needed to devel op, calibrate and validate the nodel. According to Iran, the
project would be used to develop a tool to determ ne with reasonable
accuracy the areas of its marine environment exposed to oil spilled as a
result of lraqg s invasion and occupation of Kuwait.

180. As previously noted, Iran’s marine environnent was exposed to the oi
spill that resulted fromlraqg s invasion and occupation of Kuwait. A three-
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di mensi onal hydrodynam ¢ nodel, when used with an oil transport nodel, can
provi de information about the fate and | ocation of spilled oil. Such

i nformati on can be used with available field data to devel op a conprehensive
hi storical picture of the spatial extent of pollution, as well as provide
gui dance for subsequent field investigations and renediation efforts.

181. The Panel finds that the project is an appropriate attenpt to assess the
extent of pollution that may have been caused by the oil spill.

Consequently, it constitutes reasonable nonitoring and assessnment and the
expenses qualify for conpensation in accordance w th paragraph 35(c) of
Governing Council decision 7.

182. However, the Panel does not consider it necessary for Iran to develop a
separate oil transport nodel. Excellent nodels capable of performing the
anal ysis intended are available for use by Iran. 1In the view of the Panel

a conpetent nodelling anal ysis, building upon existing nodels, could provide
useful guidance on the extent to which Iran’s nmarine environment was exposed
to pollution fromthe oil spill

183. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex XllI
to this report.

184. In addition, the Panel has made adjustnents to the cost estimate as
fol |l ows:

(a) The cost of | abour has been decreased to take account of the
reduction in the work to be undertaken

(b) The costs of computer hardware and software have been reduced to
reflect current prices;

(c) The cost of field data collection has been reduced; and

(d) All costs relating to the participation of Kuwait and ROPME have
been elim nated because of uncertainty concerning the arrangenment for the
participation and the expenses invol ved.

These adj ustnents reduce the estimated cost to USD 953, 220.

185. The Panel, therefore, recomrends conpensation in the anount of
USD 953,220 for this claim

186. As previously noted, the Panel enphasizes that savings and scientific
benefits can be achieved by co-ordination of nonitoring and assessnent
activities relating to the same subject matter.
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13. Cl ai m No. 5000388

187. lIran seeks conpensation in the anmount of USD 178,400 for a conpleted
study to determine the presence on its shoreline of tarball residues and the
extent of oil penetration in its coastal areas that may have resulted from
Iraq’s invasion and occupation of Kuwait. The study was carried out by the
I rani an Departnment of the Environment between 1995 and 1996. The purpose of
the study was to neasure the oil pollution concentration along the coasta
areas, to map the distribution of oil in the coastal areas, and to provide
data for use in evaluation of technol ogies that could be used for the clean-
up of polluted areas.

188. In the opinion of the Panel the study was an appropriate attenpt to
evaluate the inpacts of the oil spill. Thus it constituted reasonable
moni toring and assessnent, and the expenses qualify for compensation in
accordance with paragraph 35(c) of Governing Council decision 7.

189. A report and a one-page budget were submitted by Iran. No other
appropriate evidence was subnmitted. Iran was requested to produce further
support to denonstrate the circunstances and anmount of the cl ai nmed
expenditures, but failed to do so.

190. The Panel finds that Iran has failed to neet the evidentiary
requi renents for conpensation specified in article 35(3) of the Rules and
Governi ng Council deci sion 46.

191. The Panel, therefore, recomends no conpensation for this claim

14. Cl ai m No. 5000389

192. Iran seeks conpensation in the amount of USD 842,500 for a project to
assess the extent to which Iranian coastal areas have recovered from
pollution resulting fromlraq s invasion and occupati on of Kuwait; and to
det ermi ne net hodol ogi es for the clean-up of areas whi ch have not recovered.
According to Iran, the extent of recovery would be assessed by aerial and

| and surveys along the shoreline. Appropriate clean-up technol ogi es would
be selected. These would be tested on snall-scal e experinental sites.

193. The survey net hodol ogy proposed by Iran is consistent with standard
practices in the field, and would enable Iran to |locate surface oil and

coll ect valuable data. In the Panel’s view, Iran’s attenpt to deternine the
nost cost-effective renmedi al techniques under different conditions is
appropri ate.

194. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.
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195. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex XIV to
this report.

196. Upon a review of the cost estimates presented, the Panel finds that the
amount clainmed is reasonabl e.

197. The Panel recomends conpensation in the amount of USD 842,500 for this
claim

198. The Panel notes that several Claimants are undertaking simlar projects
(paras. 419-425, 426-433, 592-599 and 606-616). The Panel enphasizes that
co-ordination of efforts and sharing of information would be benefici al

15. Cl ai m No. 5000383

199. Iran seeks conpensation in the amunt of USD 375,700 for a project to
monitor the anount, fate, and effects of petroleumand “black rain”

pol lutants that may have affected the root-zone soils of the Shadegan
Wetland as a result of lIraqg s invasion and occupation of Kuwait. According
to Iran, the project would al so undertake a cost-benefit analysis of the

cl ean-up net hodol ogi es that nmay be required for the preservation of this
wildlife habitat.

200. As previously noted (para. 146), the Shadegan Wetl and was exposed to oi
pollution as a result of Irag’ s invasion and occupation of Kuwait. It is
possible that this pollution affected the plant comrunities in the wetl and.
It is, therefore, appropriate for Iran to attenpt to identify and eval uate
possi bl e adverse inpacts on the wetland. In the Panel’s view, the nethods
proposed by Iran are consistent with standard practices in this field.

201. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

202. Following a review of the project as presented by Iran, the Pane
suggests certain nodifications, details of which are set out in annex XV to
this report.

203. Upon a review of the cost estimtes presented, the Panel finds that the
costs clainmed are reasonabl e.

204. The Panel recomrends conpensation in the amount of USD 375,700 for this
claim

16. Cl ai m No. 5000384

205. Iran seeks conpensation in the anount of USD 412,000 for a study on the
use of aquatic fungi for biodegradation of oil in its wetland and coasta
regi ons that nay have been polluted as a result of lIraqg s invasion and
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occupation of Kuwait. According to Iran, the purpose of the study woul d be
to identify species of |ocal fungi and nixed fungal cultures that are nost
effective for biodegrading crude oil fromKuwait. The fungi identified
woul d be used for biorenediation of polluted areas in the wetl ands.

206. Al'though there is evidence in the scientific literature that fungi can
play an inmportant role in the biodegradati on of petrol eum hydrocarbons in
terrestrial environnents, the literature shows that the contribution of
fungi to petrol eum degradation in narine ecosystens is virtually zero.
Accordingly, the Panel does not consider that the procedure proposed is
likely to be effective.

207. For this reason, the Panel finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governi ng Council decision 7.

208. Accordingly, no compensation is reconmended for this claim

17. Clai m No. 5000385

209. Iran seeks compensation in the amount of USD 865,400 for a study to
quantify the nature and extent of potential injury to coastal narine life in
the southwestern part of lIran. According to Iran, the biodiversity and
popul ati on dynam cs of these marine areas were affected by pollutants
resulting fromlraq s invasion and occupation of Kuwait. Iran proposes to

i nvestigate the biological and genotoxic effects of pollutants on various
finfish and shellfish indicator species.

210. In the opinion of the Panel, the objectives of the study would
duplicate those of claimNos. 5000346 and 5000348 (paras. 156-162 and 163-
168, respectively). Moreover, claim Nos. 5000346 and 5000348 rely on

nmet hodol ogi es that woul d be nore suitable to distinguish the inpacts of oi
pollution resulting fromlraq' s invasion and occupation of Kuwait from
danmage due to ot her causes.

211. The Panel finds that the study does not constitute reasonable
noni toring and assessnent for the purposes of paragraph 35(c) of Governing
Counci | decision 7.

212. The Panel, therefore, recomends no conpensation for this claim

F. lnpacts on the terrestrial environnent

1. C aim No. 5000424

213. Iran seeks conpensation in the anount of USD 703,870 for a study to

i nvestigate the inpact of oil pollution fromthe oil fires in Kuwait on soi
fertility and crop yield in the southern and sout heastern provinces of Iran
Iran proposes, inter alia, to nmeasure the |l evels of nmineralizable carbon and
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nitrogen that may have been introduced into the soil through soot and bl ack
rain resulting fromthe oil fires.

214. As previously noted, sonme airborne pollutants fromthe oil fires reached
parts of the territory of Iran. However, the scientific evidence indicates
that soil carbon and nitrogen levels are highly variable and that increases

in these levels, especially in agricultural soil, may be due to a variety of
factors.
215. In the opinion of the Panel, it is unlikely that the study would enabl e

Iran to determne the extent to which pollution fromthe oil fires
contributed to the | evels of carbon that may be observed in the soil

Mor eover, the objectives of the study appear to duplicate those of claim
No. 5000425, paras. 218-222.

216. The Panel, therefore, finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governing Council decision 7.

217. Accordingly, the Panel recomends no conpensation for this claim

2. ClaimNo. 5000425

218. lIran seeks conpensation in the amount of USD 431,000 for a project to
determ ne the level of soil contamination in Iran that may have been caused
by deposition of heavy netals and hydrocarbons from bl ack rain and soot as a
result of the oil fires in Kuwait.

219. As previously noted, sonme airborne pollutants fromthe oil fires reached

parts of the territory of Iran. 1In the opinion of the Panel, the project is
an appropriate attenmpt by Iran to determ ne whether any of the pollutants
contami nated the soil in its territory.

220. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

221. Following a review of the cost estinmates presented by Iran, the Pane
finds that the anpbunt clained is reasonable. The Panel, therefore,
recomends conpensation in the amount of USD 431,000 for this claim

222. The Panel enphasizes the need for Iran to take appropriate steps to co-
ordinate data collection and analysis in all of its projects that involve
sampling of soils.

3. CaimNo. 5000420

223. lran seeks conpensation in the anount of USD 980, 409 for a conpleted
study to assess the short-termeffects of the oil fires in Kuwait on natura
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vegetation cover in lran, with particular reference to changes in green
bi omass. The study was conpleted in 1998.

224. As previously noted, sonme airborne pollutants fromthe oil fires reached
parts of Iran. It was, therefore, appropriate for Iran to attenpt to
determ ne the effects that these pollutants nmight have had on vegetation and
bi omass in its territory.

225. The Panel finds that the study constituted reasonabl e nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

226. lran presented docunentary evidence in support of costs for the purchase
of renote sensing images (including 329 photographic enl argenents and
associ at ed negati ves, and Landsat TM and SPOT i nages) as well as the costs
for support and advisory services provided by the International Institute

for Aerospace Survey and Earth Sciences. These expenses anbunt to

USD 758, 792. The Panel finds that this anpbunt is reasonable.

227. However, Iran presented no docunmentary or other appropriate evidence in
support of the remaining expenses clained. Iran was requested to produce
supporting docunentation for the claim but the informati on provi ded was
insufficient to denpnstrate the circunstances and amount of the clainmed
expenditures. For these expenses, the Panel finds that Iran has failed to
nmeet the evidentiary requirenents for conpensation specified in article
35(3) of the Rules and Governing Council decision 46. The Panel, therefore,
reconmends no conpensation for these expenses.

228. Accordingly, the Panel recomends conpensation in the anount of
USD 758,792 for this claim

229. The date of loss for this claim (for the purpose explained in para. 777)
is 3 Novenmber 1995.

4. ClaimNo. 5000421

230. Iran seeks conpensation in the amount of USD 871,930 for seven conpleted
studies to deternm ne the scope of damage that m ght have been caused to
environnental resources in lran as a result of lraqg s invasion and
occupation of Kuwait. The objectives of the studies were to identify

pol luted areas and sources of pollution, and to determ ne the economn c val ue
of the loss resulting fromthe damage.

231. In the opinion of the Panel, these objectives were appropriate. The
Panel, therefore, finds that the studies constituted reasonabl e nonitoring
and assessnent, and the expenses qualify for conpensation in accordance with
par agr aph 35(c) of Governing Council decision 7.

232. lran provided little evidence in support of the costs clainmed for the
studies. Iran was requested to produce additional evidence, but the
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i nformati on provided was insufficient to denonstrate the circunmstances and
amount of the clainmed expenditures. Consequently, the Panel finds that Iran
has failed to nmeet the evidentiary requirenents for compensation specified
in article 35(3) of the Rules and Governi ng Council decision 46.

233. Accordingly, the Panel recomends no conpensation for this claim

5. Claim No. 5000422

234. Iran seeks conpensation in the amount of USD 632,000 for a study to
determ ne the best and nost cost-effective nethod to rehabilitate areas in
the southern parts of Iran that may have been polluted as a result of the
oil fires in Kuwait. According to Iran, the study woul d eval uate and
conpare three restoration nethods, nanely, land inprinting, direct seeding
and transpl antati on.

235. In the Panel’s opinion, this study is unlikely to produce any
information that is not already available in the scientific literature. The
restoration techniques to be evaluated have all been well studied in other
arid and sem-arid regions around the world, and the conditions under which
each technique is likely to be nost effective have been discussed in detail

236. The Panel, therefore, finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governing Council decision 7.

237. Accordingly, the Panel recomends no conpensation for this claim

6. ClaimNo. 5000426

238. Iran seeks conpensation in the anbunt of USD 1,037,000 for a study to
assess the nost effective nethod of restoring its forest areas in Khuzestan,
Bushehr, Hornozgan, Ilam and Fars that nay have been damaged by pollution
resulting fromthe oil fires in Kuwait. |Iran proposes to introduce fast-
growi ng non-native tree species in affected areas in order to eval uate and
conpare their ability to survive and thrive

239. I n the opinion of the Panel, the study is unlikely to produce results
that are significantly different fromthose already avail able. Revegetation
has been well studied in other arid and senmi-arid regions around the world,
including the Mddle East, and the scientific literature contains extensive
i nformati on on the specific conplexities of different approaches, and the
advant ages and di sadvant ages of using various species.

240. In addition, the Panel has concerns about the proposal to introduce non-
native tree species into the environnent. The uncontrolled rel ease of non-
native species into new environments should generally be undertaken with
great caution, especially in environments with fragile ecosystens.
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241. The Panel finds that the study does not constitute reasonabl e nonitoring
and assessnent for the purposes of paragraph 35(c) of Governing Counci
deci sion 7.

242. Accordingly, the Panel recomends no compensation for this claim

7. daimNo. 5000427

243. lran seeks conpensation in the anount of USD 1,489,100 for a project to
investigate the inpacts that the pollution fromthe oil fires in Kuwait may
have had on forests in the southern and southwestern areas of Iran
According to Iran, the project consists of two phases, the first of which
was conpleted in 1998.

244. As previously noted, there is evidence that petroleumrelated pollutants
can have adverse inpacts on various plant species. It is, therefore,
reasonable for Iran to attenpt to evaluate these inpacts in regions of its
territory that may have been affected by such pollutants.

245. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

246. A report and a one-page budget were presented by Iran to support the
first phase of the project. No evidence was presented in support of the
expenses alleged to have been incurred. Although Iran was requested to
produce additional, appropriate evidence, such as contracts, invoices,
recei pts, salary vouchers and/or accounting records, it failed to do so.

247. In view of these evidentiary shortcom ngs, the Panel does not recomend
any conpensation for the first phase of the project. Elinmination of those
expenses reduces the anount clained to USD 663, 600.

248. Followi ng a review of the second phase of the project as presented by
Iran, the Panel suggests certain nodifications, details of which are set out
in annex XVI to this report.

249. I n addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The costs of |abour have been reduced to reflect a decrease in
the armount of | abour required;

(b) The cost of nmaterial for DNA anal ysis has been eli m nated;

(c) Savings fromelimnated DNA-rel ated | abour costs are assuned to
beconme avail abl e for the recommended additional enzynme anal yses; and

(d) Addi tional provision has been made for a dendrochronograph to be
used for a tenporal analysis of tree ring grow h.
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These adj ustnents reduce the estimated costs for the second phase of the
project to USD 624, 600.

250. Accordingly, the Panel recommends conpensation in the anmount of
USD 624,600 for this claim

251. The Panel enphasizes the need for Iran to take appropriate steps to co-
ordinate data collection and analysis in all of its projects that involve
sampling of soils.

8. G aim No. 5000428

252. Iran seeks conpensation in the anount of USD 2,054,600 for a three-phase
nmonitoring and assessnent project to investigate the long-termeffects of
pollutants fromthe oil fires in Kuwait on livestock in Iran's territory.
According to Iran, the project would enable it to identify trends in the

i nci dence of di seases anong the |ivestock

253. The first phase of the project would involve the collection and
processi ng of statistical data on the incidence of health di sorders anong
livestock and poultry from ei ght provinces of the country. 1In the second
phase Iran would attenpt to determ ne the bioaccunulation rate of oil-
related pollutants in the organs of l|ivestock and poultry. The third phase
woul d identify possible correlations between pollutants fromthe oil fires
and adverse health effects that m ght be observed in livestock. Were
possi bl e, suitable preventive or renedi al neasures woul d be sel ect ed.

254. lraq argues that diseases in |livestock are caused by bacteria, viruses,
parasites and ot her m cro-organi snms, but not by snoke.

255. As previously noted, some airborne pollutants fromthe oil fires reached
parts of the territory of Iran. Sonme of the pollutants could have had
adverse health effects on livestock. It is therefore appropriate for Iran
to attenpt to evaluate these inpacts in the regions of its territory that

may have been affected by such pollutants.

256. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

257. However, the Panel notes that ten years have el apsed since Iraq' s

i nvasi on and occupation of Kuwait. G ven the typical |ifespan of |ivestock
species in lran, nost of the livestock currently in the country are unlikely
to have been present during the invasion and occupation of Kuwait. The
Panel therefore finds that an attenpt to study inpacts on |livestock by

wi despread sanpling of bioaccurulation |evels in organs of l|ivestock alive
today is not appropriate. Accordingly, the Panel finds that the second
phase of the project does not constitute reasonable nonitoring and
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assessnent for the purposes of paragraph 35(c) of Governing Counci
deci sion 7.

258. Following a review of the first and third phases of the project as
presented by Iran, the Panel suggests certain nodifications, details of
which are set out in annex XVII to this report.

259. The Panel has made adjustnents to the | abour costs in the first and
third phases of the project to reflect changes in the scope of the project.
In addition, the Panel has nade adjustnments to take into account the
elimnati on of the second phase of the project. These adjustnments reduce
the estimated cost to USD 1, 679, 091

260. The Panel, therefore, recomrends conpensation in the amunt of
USD 1,679,091 for this claim

G Departure of persons fromlraq or Kuwait

Cl ai m No. 5000423

261. Iran seeks conpensation in the amount of USD 678,100 for a study to

i nvestigate the nature and extent of danage that nmay have been caused to the
Zagros Mountain range by refugees who canped there with their |ivestock, and
to determine the likely persistence of any such danage. |Iran alleges that
the mgjority of the refugees were Kurds who fled fromlraq as a result of
Irag’ s invasion and occupation of Kuwait.

262. The Panel notes that, pursuant to paragraph 34(b) of Governing Counci
decision 7, losses resulting fromthe departure of persons fromlraq or
Kuwait are conpensable if the departures occurred within the period 2 August
1990 to 2 March 1991

263. Iran did not provide adequate docunentation to establish that the
refugees departed Iraq or Kuwait during the period 2 August 1990 to 2 March
1991. The Panel is thus unable to deternmine if any of the refugees departed
fromlraq during the period specified in Governing Council decision 7 and,
consequently, whether damage resulting fromtheir presence in Iran would
qualify as direct |oss.

264. Accordingly, the Panel finds that Iran has failed to neet the
evidentiary requirements for conpensation specified in article 35(3) of the
Rul es and Governi ng Council decision 46.

265. The Panel, therefore, recommends no conpensation for this claim
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H  Public health inpacts

1. daimNo. 5000390

266. lIran seeks conpensation in the ambunt of USD 899,000 for a study to

i nvestigate the effects that airborne pollutants fromthe oil fires in
Kuwai t may have had on the mtochondrial respiratory condition of

i nhabitants of the western provinces of Iran. Iran proposes to neasure

m tochondrial respiratory chain enzyne activity in the platelets of non-
snmokers in the western provinces of Iran who are known to have been affected
by pollutants fromthe oil fires, and conpare the results with those found
in the platelets of non-smoking relatives in unaffected areas.

267. The stated rationale for the study is that airborne pollutants can cause
m t ochondri al dysfunction and neuronal toxicity in exposed popul ations.

268. Inits witten response, Iraq argues that Iran | acks adequate baseline
dat a agai nst which to conpare the health effects allegedly caused by
exposure to pollutants fromthe oil fires. Ilraq also questions the
feasibility of detecting any adverse health effects so long after the

al | eged exposure.

269. In the Panel’s view, there is no justification for a study that purports
to detect effects of snoke inhalation on mtochondrial function by exam ning
platelets nine to ten years after exposure to the snoke. Even if measurable
effects on mtochondrial function could have been detected in platelets
anong a few highly exposed persons during the period of the oil fires, it is
highly unlikely that such effects would still be neasurable in circulating

pl atel ets of such persons after such a long | apse of tine.

270. The Panel, therefore, finds that the proposed study does not constitute
reasonabl e nmonitoring of public health for the purposes of paragraph 35(d)
of Governi ng Council decision 7.

271. Accordingly, the Panel recomends no compensation for this claim

2. G aimNo. 5000391

272. lran seeks conpensation in the amount of USD 1,468,819 for a project to
i nvestigate the effects that airborne pollutants fromthe oil fires in
Kuwait may have had on the pul nonary health of inhabitants of Iran.
According to Iran, the project would be carried out by experts fromthe
University of Californial/Los Angeles and the City University of New York
The purpose is to assess the inpacts of the pollutants on the health of
exposed popul ati ons, based on the | evel and duration of exposure. It would
also attenpt to identify, through the use of nobdel exposure data, diseases
that may arise in exposed populations in the future.
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273. In the opinion of the Panel, the objectives of the study would duplicate
those of claimNos. 5000393 and 5000395 (paras. 283-287 and 291- 296,
respectively).

274. The Panel finds that the study does not constitute reasonable nonitoring
and assessnent for the purposes of paragraph 35(c) of Governing Counci
deci sion 7.

275. The Panel, therefore, recommends no conpensation for this claim

3. daimNo. 5000392

276. lran seeks conpensation in the anount of USD 1, 926,220 for a project to
i nvestigate the psychiatric effects on the Iranian popul ati on that nay have
resulted fromtrauna experienced during lraq s invasion and occupation of
Kuwait, and to estinmate the cost of treating any such psychiatric disorders.
According to Iran, the project would use the Conposite Internationa

Di agnostic Interview IV method to conpare | evels of psychiatric synptons and
rates of psychiatric disorder in the following three sections of its
popul ati on:

(a) Per sons who were exposed to both the war between Iran and Iraq
of 1980-1988 and the oil fires in Kuwait;

(b) Persons who were exposed only to the oil fires; and

(c) Per sons who were not exposed to either of the above two
condi tions.

277. lraq argues that the proposed project has several flaws. First, it
states that “retrospective studi es are neaningl ess unl ess backed with [a]
reliabl e database”. Second, it states that no database is avail able, and

that no sanpling was carried out at the tinme. Third, Iraq states that the
nunber of inhabitants covered by the study is not mentioned.

278. The evidence in the scientific literature indicates that psychiatric

di sorders, such as post-traunatic stress disorder (“PTSD’) and associ at ed
co-norbid psychiatric disorders, nmay result fromevents such as those that
occurred during lraq’ s invasion and occupation of Kuwait. These disorders
can persist for long periods after the events that led to the trauma. It is
al so possible that Iraq’ s invasion and occupation of Kuwait triggered in
sonme persons a recurrence of PTSD or associ ated di sorder that they had
previously suffered as a result of the war between Iran and Iraq.

279. In the view of the Panel, it is appropriate for Iran to attenpt to

i nvestigate psychiatric disorders that may have been suffered by its

i nhabitants as a result of Iraq s invasion and occupation of Kuwait. Thus
the project constitutes reasonable nonitoring of public health, and the
expenses qualify for conpensation in accordance w th paragraph 35(d) of
CGoverni ng Council decision 7.
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280. The Panel notes that the useful ness of the results of the project wll
depend on how accurately the investigators are able to determi ne the regions
of the country that were affected by the war between Iran and Irag or by the
oil fires in Kuwait or by both. Accurate determ nation of such regions
woul d al so provide useful information for the analysis of the incidence of

di sorders and costs of treatnent. The Panel also enphasizes that it will be
necessary to translate the Conposite International Diagnostic Interview |V
into Farsi in accordance with Wrld Health Organi zati on protocols to ensure
that inferences drawn fromthe results of the interviews would be valid.

281. Following a review of the cost estimates presented by Iran, the Pane
has made adj ustnents as foll ows:

(a) The costs of |abour have been reduced to reflect a decrease in
the overall anount of |abour required;

(b) The rates of pay for sone categories of personnel have been
reduced to reflect standard rates;

(c) The costs for consunabl es have been reduced to take account of a
correction made by Iran; and

(d) The costs for equi pnent and supplies have been reduced.
These adj ustnents reduce the estimated cost to USD 1, 226, 044.

282. The Panel, therefore, recomrends conpensation in the amunt of
USD 1, 226,044 for this claim

4, ClaimNo. 5000393

283. Iran seeks conpensation in the anount of USD 449,000 for a project to

i nvestigate the possible inpacts of airborne pollutants fromthe oil fires
in Kuwait on the respiratory health of young persons in lran. According to
Iran, the project would exanine a representative sanple of young persons in
Iran living within a radius of 400 kilometres fromthe centre of Kuwait, in
order to determ ne adverse health effects that nay have resulted from
airborne pollutants released by the oil fires. The project would be
conducted by nmeans of questionnaires and nedi cal examinations. The data
col |l ected woul d be conmpared with data collected fromyoung persons living in
non- af f ected areas.

284. The Panel considers that the project is an appropriate attenpt to

nmoni tor and assess the respiratory health of young persons living in areas
that could have been affected by the oil fires. The project is based on an
epi dem ol ogi cal design that is clearly described and reasonable; and the
proposed age group, sanple size, and health neasures are all appropriate.
In the view of the Panel, the project could be further refined by including
a control sanple of unexposed young persons for conparison with the high-
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exposure group, using a simlar investigation protocol and matching the
groups by sex and age.

285. The Panel finds that this project constitutes reasonable nmonitoring of
public health. Consequently, expenses of the project qualify for
conpensation in accordance with paragraph 35(d) of Governing Counci

deci sion 7.

286. Following a review of the cost estinmates presented by Iran, the Pane
finds that the anobunt clained is reasonable.

287. The Panel, therefore, recomrends conpensation in the amunt of
USD 449,000 for this claim

5. Cai mNo. 5000394

288. Iran seeks conpensation in the anbunt of USD 2,112,500 for a study to
i nvestigate possible |inks between petrol eum based pollutants fromthe oi
fires and oil spill in Kuwait and the incidence of cancers and
haemat ol ogi cal disorders in the populations of 12 Iranian provinces. Iran
proposes to conpare the incidence of various haenatol ogi cal disorders and
solid malignant neoplasns in the period prior to lraq s invasion and
occupation of Kuwait with the incidence of simlar disorders after Iraq' s
i nvasi on.

289. In the Panel’s view, this claimis prenmature because it is unlikely that
significant evidence of increased cancer rates will be found ten years after
the release of pollutants fromthe oil fires and oil spill. For cancers and
haemat ol ogi cal di sorders, especially solid tunmour cancers, there is
generally a latency period of 15 to 20 years between exposure to a
carcinogen and the first clinical evidence of the cancer

290. The Panel has, therefore, decided to transfer this claimto a |later
instal ment, where it may be reviewed by the Panel with the substantive
cl ai ns.

6. CaimNo. 5000395

291. Iran seeks conpensation in the amount of USD 459,000 for a project to

i nvestigate the inpact of airborne pollutants fromthe oil fires on the

heal th of the 3,000,000 inhabitants of the Zagros Muntains region of Iran
According to Iran, the project would involve nmedical exam nations, with an
enphasis on respiratory functions and cardi ovascul ar di seases, of a randomy
sel ected sampl e of 3,000 persons of all age groups living in that region
within a radius of 200 to 500 kilonetres fromthe oil fires in Kuwait. The
medi cal exam nations woul d be suppl enented by questionnaires to be conpleted
by the persons exam ned. The results would be extrapolated for the entire
popul ati on of the region and anal ysed to estimte the scal e of danage that
may have been caused.
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292. In the opinion of the Panel, the project is an appropriate attenpt to
assess the public health damage that might have resulted from airborne
pollutants fromthe oil fires in Kuwait. The epi dem ol ogi cal design for the
project is clearly stated and the target popul ations, sanple sizes, and

heal th neasures are appropriate.

293. Thus the project constitutes reasonable nonitoring of public health, and
the expenses qualify for conpensation in accordance with paragraph 35(d) of
Governing Council decision 7.

294. However, the Panel stresses that the use of residents from an unaffected
area as a control group, using the sane investigation protocol, is essentia
for the useful ness of this project.

295. Following a review of the cost estimates presented by Iran, the Pane
finds that the anobunt clained is reasonable.

296. The Panel, therefore, recomends conpensation in the anount of
USD 459,000 for this claim
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Tabl e 3. Reconmended amounts for Iran’s nonitoring and assessnent cl ains
d ai m nunber Subj ect matter Anount cl ai ned Anpunt recomended
(USD) (UsD)
5000329 Transport and Di spersion of 432,983 120, 000
Pol | uti on
5000330 Transport and Di spersion of 1, 984, 660 672, 960
Pol [ uti on
5000331 Cultural Heritage 43, 605 nil
5000446 Cul tural Heritage 2,734, 600 1, 398, 100
5000447 Cul tural Heritage 2,716, 200 575, 000
5000341 Cultural Heritage 783, 300 ni |
5000342 Cultural Heritage 472, 800 nil
5000343 G oundwat er and Surface Water 785, 000 371, 656
5000347 Marine and Coast al 822, 400 711, 200
5000349 Marine and Coast al 363, 537 263, 037
5000350 Marine and Coast al 822, 500 661, 140
5000351 Mari ne and Coast al 454, 500 157,776
5000352 Marine and Coast al 488, 630 357, 730
5000344 Marine and Coast al 686, 100 489, 750
5000345 Marine and Coast al 143, 600 143, 600
5000346 Marine and Coast al 4,208, 900 2,908, 274
5000348 Marine and Coast al 594, 000 377,900
5000386 Mari ne and Coast al 826, 000 ni |
5000387 Marine and Coast al 1, 035, 000 nil
5000382 Marine and Coast al 3, 686, 520 953, 220
5000388 Marine and Coast al 178, 400 nil
5000389 Marine and Coast al 842, 500 842, 500
5000383 Marine and Coast al 375, 700 375, 700
5000384 Mari ne and Coast al 412, 000 ni |
5000385 Marine and Coast al 865, 400 nil
5000424 Terrestrial 703, 870 ni
5000425 Terrestrial 431, 000 431, 000
5000420 Terrestrial 980, 409 758, 792
5000421 Terrestri al 871, 930 ni |
5000422 Terrestri al 632, 000 ni |
5000426 Terrestrial 1, 037, 000 nil
5000427 Terrestrial 1, 489, 100 624, 600
5000428 Terrestrial 2, 054, 600 1,679, 091
5000423 Departure of persons fromlraq 678, 100 nil
or Kuwait
5000390 Public Health 899, 000 ni
5000391 Public Health 1, 468, 819 ni
5000392 Public Health 1, 926, 220 1, 226, 044
5000393 Public Health 449, 000 449, 000
5000394 Public Health 2,112, 500 Transferred
5000395 Public Health 459, 000 459, 000
Total 42,951, 383 17,007, 070
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VI . MONI TORI NG AND ASSESSMENT CLAI M5 OF THE HASHEM TE Kl NGDOM OF JORDAN
Table 4. Jordan’s nonitoring and assessnent cl ains
d ai m nunber Subj ect matter Anpunt cl ai ned
(UsD).
5000353 Departure of persons fromlraqg or Kuwait 1, 730, 000
5000354 Departure of persons fromlraqg or Kuwait 1, 767, 042
5000355 Departure of persons fromlraqg or Kuwait 295, 612
5000356 Departure of persons fromlraqg or Kuwait 473, 192
5000357 Departure of persons fromlraqg or Kuwait 602, 232
5000358 Departure of persons fromlraq or Kuwait 1, 345, 830
5000396 Departure of persons fromlraqg or Kuwait 1, 993, 675
5000429 Departure of persons fromlraqg or Kuwait 1, 735, 000
5000430 Departure of persons fromlraq or Kuwait 750, 000
5000431 Departure of persons fromlraqg or Kuwait 1, 796, 366
Total 12, 488, 949

A.  Overvi ew

297. The clainms of Jordan relate to | osses alleged to have been suffered
because of the influx of refugees and involuntary inmigrants fromlraqg and
Kuwait as a result of Iraq s invasion and occupation of Kuwait. For the
purposes of its monitoring and assessment clainms, Jordan defines “refugees”
as “all those people, of whatever nationality, who entered Jordan fromlraq
and Kuwait as a direct result of Iraq s invasion and occupation of Kuwait,
bet ween 2 August 1990 and 1 September 1991”, having left Irag or Kuwait on
or before 2 March 1991. Jordan defines “involuntary immgrants” as peopl e
who were “refugees” initially, but who were still resident in Jordan after 1
Septenmber 1991. Jordan states that |arge nunbers of refugees entered its
territory fromKuwait and Iraq as a result of Iraqg’ s invasion and occupation
of Kuwait, and that their presence resulted in considerabl e damge,

i ncludi ng damage to water resources, coastal areas and the terrestria

envi ronnent .

298. In particular, Jordan alleges that groundwater extraction rates were
increased in order to supply water to refugees and involuntary imigrants.
This resulted in over-extraction, saline intrusion into the aquifers and,
eventual |y, degradation of water resources and water supply infrastructure,
i ncl udi ng punping stations and piping. It also clains that wastes from
refugee canps and settlements for involuntary inmgrants polluted the water

suppl y.

299. In addition, Jordan clains that the presence of refugees and

i nvol untary inmigrants caused damage to its coastal marine environment
around the port city of Agaba, which was used as a transit point for the
refugees and involuntary i mm grants.
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300. Jordan states that the novenent and activities of refugees and

i nvol untary inmgrants, the depl oynent of Jordani an army personnel and
equi pnent to defend Jordan’s border with Irag and to assist in relief
operations in connection with the refugees, and the presence of |arge
nunbers of nonads and their herds caused damage to the ecosystens of its
eastern desert.

301. Finally, Jordan alleges that the increased denand for water by
refugees and involuntary inmigrants led to a decrease in the quantity and
gquality of irrigation water, resulting in damage to agricultural resources
in the Jordan Vall ey.

302. Inits witten coments on Jordan’s nonitoring and assessnent cl ai s,
Iraq argues that the environmental danage caused by the transit of refugees
t hrough Jordan was not a direct result of Iraqg s invasion and occupation of
Kuwait. Iraq also contends that the danage all eged to have been suffered by
ecosystens and natural resources of Jordan had ot her causes and, in any
case, has been greatly exaggerated.

303. Iraqg reiterated these contentions during the oral proceedings.

304. The Panel notes that, pursuant to paragraph 34 of Governing Counci
decision 7, a loss incurred as a result of departures of persons fromlragq
or Kuwait during the period of Iraq s invasion and occupation of Kuwait
constitutes direct | oss, damage or injury resulting fromlraqg s invasion

The deci sion whether any particular |loss resulted fromdepartures within the
meani ng of the Governing Council decision will depend on the evidence
produced in each case

B. Departure of persons fromlraq or Kuwait

1. daimNo. 5000353

305. Jordan seeks conpensation in the amount of USD 1, 730,000 for a project
to investigate and establish the tenmporal and spatial distribution of
refugees and involuntary i mmgrants who entered Jordan between 2 August 1990
and 2 March 1991 as a result of Iraqg s invasion and occupation of Kuwait.
According to Jordan, the project is an essential conmponent of its efforts to
assess and quantify the environnmental damage that it may have suffered as a
result of the presence of refugees and involuntary imrigrants inits
territory, and to deterni ne appropriate neasures to abate and renedi ate any
such damage.

306. Paragraph 34 of Governing Council decision 7 states that “direct |oss,
danmage or injury” resulting fromlraq s invasion and occupati on of Kuwait

i ncludes any |loss suffered as a result of “[d]eparture of persons from or
their inability to leave Irag or Kuwait (or a decision not to return) during
[the] period [of 2 August 1990 to 2 March 1991]”. To ensure a ful

assessnment of damage and | osses that may have resulted fromthe influx of
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refugees and involuntary imrmgrants into Jordan, the Panel considers it
appropriate to take into account information relating to reasonabl e periods
before 2 August 1990 and after 2 March 1991. 1In this regard, the Pane
notes that other panels of Commi ssioners have found that sone expenses

i ncurred subsequent to 2 March 1991 in connection with the departure of
persons fromlrag or Kuwait during the period 2 August 1990 to 2 March 1991
may be conpensable as direct |osses resulting fromlraqg' s invasion and
occupation of Kuwait. (See, e.g. S/ AC 26/1999/23; S/ AC. 26/1999/ 24,

para. 190.)

307. In the Panel’s view, sone environmental danage could have resulted from
the population influx into Jordan caused by the departure of persons from
Irag or Kuwait during the period 2 August 1990 to 2 March 1991, and it is
therefore appropriate for Jordan to attenpt to identify damage attributable
to the influx.

308. The Panel, therefore, finds that the project constitutes reasonable
monitoring and assessnent. Consequently, the expenses qualify for
conpensation in accordance with paragraph 35(c) of Governing Counci

deci sion 7.

309. Following a review of the cost estimtes presented by Jordan, the Pane
has made adj ustnents as foll ows:

(a) The cost of travel for witnesses to appear before the Conm ssion
has been elim nated because no such w tnesses are required,;

(b) The cost of the services of an environnental |awer has been
el i m nat ed because such services are not necessary;

(c) The cost of | abour has been reduced to the | evel considered
reasonabl e for the project; and

(d) The costs of “non-expendabl e” equi pnent have been reduced to
take account of its residual val ue.

These adj ustnents reduce the estimated cost to USD 1, 144, 000.

310. The Panel, therefore, recomrends conpensation in the anount of
USD 1, 144,000 for this claim

2. ClaimNo. 5000354

311. Jordan seeks conpensation in the anount of USD 1, 767,042 for a project
to assess degradation in quality, and reduction in quantity, of water
resources in Jordan that may have resulted fromthe presence of refugees and
i nvoluntary inmgrants who departed fromlraq or Kuwait as a result of
Iraq’s invasion and occupation of Kuwait. According to Jordan, the project
woul d al so help to investigate nethods for the remediation or restoration of
damaged wat er resources.
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312. Jordan alleges that the extraction of groundwater was increased in order
to supply refugees and involuntary imrigrants, and that this over-extraction
led to saline intrusion into the aquifers with consequent degradation of

wat er quality.

313. In the view of the Panel, the project is an appropriate attenpt to
identify damage to Jordan’s water resources that may have resulted fromthe
presence of persons who departed fromlrag or Kuwait during the period 2
August 1990 to 2 March 1991. The project nay al so provide usefu

i nformati on for selecting suitable remedi ati on neasures.

314. The Panel, therefore, finds that the project constitutes reasonable
nmoni toring and assessnent, and the expenses qualify for compensation in
accordance with paragraph 35(c) of Governing Council decision 7.

315. Following a review of the cost estimtes presented by Jordan, the Pane
has adjusted the cost of |abour by decreasing the nunber of hours of work
and applying standard hourly rates. These adjustnents reduce the estimated
cost to USD 1, 020, 116.

316. The Panel, therefore, recommends conpensation in the amount of
USD 1, 020, 116 for this claim

3. CaimNo. 5000355

317. Jordan seeks conpensation in the anount of USD 295,612 for a project to
assess groundwat er pollution downgradi ent of the As-Sanra WAstewater
Treatment Plant in Jordan that nmay have resulted fromthe presence of
refugees and involuntary i mrgrants who entered Jordan as a result of Iraq s
i nvasi on and occupation of Kuwait. The project would also investigate

nmet hods to abate pollution that may be identified.

318. According to Jordan, the additional wastewater generated from refugee
canps and settlenments for involuntary immgrants increased the seepage of
wast ewater fromtreatnent plant settling ponds, resulting in groundwater
cont am nati on.

319. The Panel finds that the project is an appropriate attenpt to eval uate
danage to water resources that may have resulted fromthe presence of
persons who departed fromlraq or Kuwait during the period 2 August 1990 to
2 March 1991 in Jordan. Thus it constitutes reasonable nonitoring and
assessnment, and the expenses qualify for conpensation in accordance wth
par agraph 35(c) of Governing Council decision 7.

320. Following a review of the cost estimates presented by Jordan, the Pane
has reduced the cost of |abour by adjusting the amunt of work to be
undertaken and by applying standard hourly rates. These adjustnents reduce
the estimated cost to USD 224, 361
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321. The Panel, therefore, recomrends conpensation in the amunt of
USD 224,361 for this claim

4. CaimNo. 5000356

322. Jordan seeks conpensation in the amount of USD 473,192 for a project to
deternmine the extent of bacterial contam nation of freshwater springs in
Jordan’s four nmajor water extraction areas (As-Salt, Rusifha, Jarash and
Wadi - As-Sir) that may have resulted from di sposal of human waste generated
by refugees and involuntary imm grants who entered Jordan as a result of
Irag’ s invasion and occupation of Kuwait.

323. According to Jordan, the project would assess popul ation increases near
the springs, the duration of the presence of refugees and involuntary
immgrants, their waste disposal practices, and possi bl e pathways by which
wastes fromthe canps and settlenents could have reached the springs. The
project would al so assess and conpare various treatnent, renediation and
restoration options.

324. In the Panel’s opinion, it is appropriate for Jordan to attenpt to
assess the extent of danmage that nay have been caused. The Panel finds,
therefore, that the project constitutes reasonable nonitoring and
assessment, and the expenses qualify for conpensation in accordance wth
par agraph 35(c) of Governing Council decision 7.

325. Following a review of the cost estimates presented by Jordan, the Pane
has adjusted the cost of |abour by decreasing the nunber of hours of work
and applying standard hourly rates. These adjustnents reduce the estimated
cost to USD 210, 874.

326. The Panel, therefore, recomrends conpensation in the amunt of
USD 210,874 for this claim

5. Caim No. 5000357

327. Jordan seeks conpensation in the amount of USD 602,232 for a project to
assess degradation in quality, and reduction in quantity, of water resources
in Jordan that nay have resulted fromthe use of unlined cesspits at canps
for refugees and settlenments for involuntary inmm grants who entered Jordan
as a result of Iraq s invasion and occupation of Kuwait. According to
Jordan, the project would al so sel ect nmethods to abate any harm and restore
damaged wat er resources.

328. The Panel finds that the project is an appropriate attenpt to assess
damage to water resources that may have resulted fromthe presence in Jordan
of persons who departed fromlraq or Kuwait during the period 2 August 1990
to 2 March 1991. Thus the project constitutes reasonable nonitoring and
assessnent, and the expenses qualify for conpensation in accordance with

par agr aph 35(c) of Governing Council decision 7.
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329. Following a review of the cost estimates presented by Jordan, the Pane
has made adjustnents as foll ows:

(a) The total anount of |abour has been adj usted;

(b) The hourly rates of |abour have been reduced by applying
standard rates; and

(c) The cost of groundwater nmonitoring well installation has been
reduced to take account of |lower well installation costs in five areas where
the water table is at a shall ow depth.

These adj ustnents reduce the estimated cost to USD 429, 799.

330. The Panel, therefore, recomrends conpensation in the amunt of
USD 429,799 for this claim

6. ClaimNo. 5000358

331. Jordan seeks conpensation in the anount of USD 1, 345,830 for a project
to quantify, in nonetary ternms, the damage to its water resources and
related infrastructure that may have resulted fromthe presence in Jordan of
refugees and involuntary inmgrants as a result of lIraqg s invasion and
occupation of Kuwait.

332. Jordan proposes to develop and calibrate a conmputer nodel to assess |o0ss
or danage from degradation in water quality. The nodel would be used, in
conjunction with other data, to evaluate the |oss of supply, the increased
cost of supply and the danage to infrastructure.

333. In the Panel’s opinion, increases in waste disposal and water
consunption by persons who departed fromlrag or Kuwait during the period 2
August 1990 to 2 March 1991 could have resulted in degradation of Jordan's
wat er resources and related infrastructure. The project is, therefore, an
appropriate attenpt to assess the value of damage to water resources and

i nfrastructure

334. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance wi th paragraph 35(c) of Governing Council decision 7.

335. Following a review of the cost estinates presented by Jordan, the
Panel has suggested a nodification and nade adjustments as foll ows:

(a) The estimated costs for data recordi ng have been el i m nated
because technicians can record the necessary data;

(b) The total amount of | abour has been adjusted;

(c) The hourly | abour rates have been reduced by applying standard
rates; and
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(d) Survey expenses have been elim nated because Jordan has provi ded
no expl anation for these expenses.

These adj ustnents reduce the estimated cost to USD 515, 392.

336. The Panel, therefore, recommends conpensation in the amunt of
USD 515,392 for this claim

7. CaimNo. 5000396

337. Jordan seeks conpensation in the anount of USD 1,993,675 for a project
to assess and quantify damage to its coastal narine environment that may
have been caused by the presence of refugees and involuntary imrgrants in
and around the port city of Agaba as a result of Iraqg s invasion and
occupation of Kuwait.

338. Jordan proposes to assess danage and identify its causes by exani ning
the current environnental conditions in areas potentially affected by
refugee canps and settlenents for involuntary immgrants. Data would be
collected on, inter alia, the nunber of refugees that were in the canps,
anchorage areas for ships and boats, and the departure routes used by the
refugees. The data would be used to identify damaged nmarine areas,
establish the degree of degradation and determ ne any necessary renedi ation
or restoration nmeasures. The project would al so use “Habitat Equival ency
Anal ysi s”, a nethodol ogy for scaling restoration alternatives to reflect the
magni tude and tenporal extent of resource injuries, to quantify, in nonetary
terms, the |oss of ecosystem services.

339. In the Panel’s view, it is appropriate for Jordan to attenpt to assess
these environnental inpacts and exam ne restoration options, and the methods
proposed are internationally recognized.

340. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

341. On review of the claim the Panel has nade adjustnments to the cost
estimtes presented by Jordan as foll ows:

(a) The ampunt of | abour for non-technical support personnel has
been reduced; and

(b) The hourly | abour rates have been reduced by applying standard
rates.

These adj ustnents reduce the estimated cost to USD 1, 016, 435.

342. The Panel, therefore, recomrends conpensation in the amunt of
USD 1, 016,435 for this claim
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8. Claim No. 5000429

343. Jordan seeks conmpensation in the amount of USD 1, 735,000 for a project
to assess and quantify damage that may have been caused to the ecosystens of
its eastern desert (Badia) by the novenent and activities of refugees and
involuntary inmgrants fleeing Irag and Kuwait as a result of Iraq's

i nvasi on and occupation of Kuwait; by the depl oynment of Jordani an arny

per sonnel and equi pnent; and as a result of the presence of |arge nunbers of
nomads and their herds in the Jordani an Badi a.

344. According to Jordan, the project would have seven conponents. The first
is the anal ysis of the nunbers and nmovenent patterns of refugees and
involuntary inmgrants. The second is the quantification of the total area
di sturbed by military operations and assessnment of the current state of
these all egedly disturbed environnments. The third conponent is the
estimation of the nunber of sheep and goats that crossed the Iraqi border
into Jordan, and the definition of their spatial and tenporal distribution
The fourth conmponent is ainmed at obtaining region-specific information on
aver age damage caused per aninmal for the purposes of determning the
magni t ude of |ivestock inpact on the environnent. The fifth is the
establ i shnent of baseline conditions through the characterization of
ecol ogi cal conditions of affected areas, both before and after Iraq' s

i nvasi on and occupation of Kuwait. The sixth conponent is ained at
determ ni ng whether there has been an increase in the incidence of |ivestock
disease in wildlife, and at quantifying the changes in the di sease transfer
rate. The |ast conponent is the quantification of damage to the desert
ecosystens, the identification of restoration options, and the use of

“Habi tat Equi val ency Analysis” to quantify, in nonetary terms, the | oss of
ecosystem servi ces.

345. lraq, inits witten response, notes that the sixth conmponent of this
cl ai m assunes that goat and sheep di sease transfer occurred, but that no
such cases have been reported. Mreover, Iraq states that other |ivestock
border crossings, such as smuggling, may have occurred after 1991, which
woul d al so provide a pathway for disease transfer.

346. In the Panel’s view, it is appropriate for Jordan to attenpt to assess
envi ronnental inpacts on its desert ecosystens. However, expenses to
deternmine the areas affected by operations of Jordanian mlitary personne
and equi pnent are not eligible for conpensati on because, pursuant to

par agr aph 34(a) of Governing Council decision 7, damage caused by mlitary
activities is only conpensable if it results from“mlitary operations or
threat of military action by either side”. The “E2” Panel found that, “to
find a threat of mlitary action by Iraq outside Irag or Kuwait for the

pur pose of establishing the Commi ssion’s jurisdiction over a claimbased on
that threat ... a specific threat by Iraq nust have been directed at that
location ... [and] ... the target of that threat, if any, nmust have been
within the range of lragq's nmilitary reach” (S/AC. 26/1996/6, para. 68). The
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“F2” Panel noted that “mlitary operations did not take place within the
land territory of Jordan. Nor was that land territory the subject of an
Iragi threat of mlitary action, even though it was within the range of
Iragi nmilitary reach” (Report and Recommendati ons Made by the Panel of
Conmi ssi oners Concerning the First Instal nent of “F2” C ai s,

S/ AC. 26/ 1999/ 23, para. 25). Moreover, Jordan has provided no evi dence that
its territory was the subject of mlitary action or the threat of mlitary
action fromlrag.

347. The Panel finds that the fourth conponent of the project (devel oping
regi on-specific information on rates of per-animl damage to the
environnent) can be incorporated in the data analysis included in the third
conmponent of this claim Simlarly, the Panel does not consider the sixth
conmponent of the project to be appropriate, because a review of historica
data concerning |livestock disease in wildlife can be incorporated in the
characterization of regional biodiversity in the fifth conmponent of this
claim

348. The Panel finds that the project, with the exception of the second,
fourth and sixth conponents, constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

349. Following a review of the costs presented, the Panel has elin nated
expenses relating to the second, fourth and sixth conmponents of the project.
Eli m nati on of these expenses reduces the estinmated cost to USD 1, 060, 000.

350. The Panel, therefore, recomrends conpensation in the amunt of
USD 1, 060, 000 for this claim

9. daimNo. 5000430

351. Jordan seeks conpensation in the amount of USD 750,000 for a project to
assess and quantify danmage to its wetland ecosystens that may have been
caused by the decrease in the quantity and quality of water supplying
wet | ands. Jordan all eges that the increased water denand from refugees and
involuntary inmgrants resulted in decreased water flow and i ncreased
salinity levels. Jordan also alleges that troop depl oynent may have caused
danage to the wetl and ecosystens.

352. There are three conponents of the project. The first is the delineation
of the location and extent of the wetlands. The second is the docunentation
of water quality and quantity alterations. The third is the quantification
of the extent of the damage to the wetland ecosystens, the identification of
restoration options, and the use of “Habitat Equival ency Anal ysis” to
quantify, in nmonetary terns, the | oss of ecosystem services.

353. The Panel finds that it is appropriate for Jordan to attenpt to assess
the danage that may have been caused to its wetland ecosystens.
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Accordingly, the Panel finds that the claimconstitutes reasonable
noni toring and assessnent, and the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

354. However, the Panel finds that the budget estimte presented by Jordan
for the second conmponent of the project exceeds what is needed to conduct a
revi ew of the avail abl e docunentation concerning alterations in water
guality and quantity in the wetlands. The Panel has, therefore, made
adjustrments to the cost estinmates for that conmponent. These adjustnents
reduce the estimted cost to USD 640, 000.

355. The Panel, therefore, recomrends conpensation in the amunt of
USD 640,000 for this claim

10. Cl ai m No. 5000431

356. Jordan seeks conpensation in the anount of USD 1, 796, 366 for a project
to eval uate damage that nay have been caused to agricultural resources in
the Jordan Valley by reduction in quantity and quality of irrigation water
caused by the influx of refugees and involuntary inmgrants into Jordan as a
result of lraqg s invasion and occupation of Kuwait.

357. Jordan alleges that the influx into its territory of unanticipated
nunbers of refugees and involuntary imrgrants led to the diversion of
irrigation water to satisfy the increased denand for water. Jordan also
al | eges that accel erated extraction from underground aquifers led to
increased salinity in groundwater and irrigation water.

358. The project consists of five conmponents. The first is the
quantification of the nature and extent of agricultural danage resulting
fromthe influx of refugees and involuntary immgrants during and after
Iraq’s invasion and occupation of Kuwait. The second is the building of an
irrigation supply network nodel to determine the effects of effluent from
the As-Sanra treatment plant on the quantity and quality of irrigation
water. The third is the verification of the network nodel. The fourth
conponent is the evaluation of restoration actions necessary to deal with
the increased salinity of the effluent. The final conponent is the
quantification, in nonetary terms, of the loss in agricultural productivity
from1991 to the present.

359. The Panel considers that it is appropriate for Jordan to attenpt to
eval uate the damage to its agricultural resources. However, the Panel finds
that the fourth conponent to evaluate restoration actions duplicates
Jordan’ s ot her groundwater and surface water nonitoring and assessnent
projects (claimNos. 5000354, 5000355, 5000356 and 5000357).

360. The Panel finds that the project, with the exception of the fourth
conmponent, constitutes reasonable nmonitoring and assessnent. Consequently,
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the expenses qualify for
Gover ni ng Counci

361. Following a review of the cost estimates presented by Jordan

conmpensation in accordance w th paragraph 35(c) of
deci sion 7.

t he Pane

has made adjustnents as foll ows:

(a) The amount of | abour required for the second conmponent of the
proj ect has been adjusted; and

(b) The costs of |abour have been reduced by applying standard

hourly rates.

These adj

362. The Panel

ustments reduce the estimted cost to USD 799, 648.

therefore, recomrends conpensation in the amunt of

USD 799,648 for this claim

Tabl e 5. Reconmended amounts for Jordan’s nonitoring and assessnent cl ains
Cl ai m nunber Subj ect matter Anpunt cl ai ned Anpbunt recommended

(UsD) (UsD.
5000353 Departure of persons fromlraqg or Kuwait 1, 730, 000 1, 144, 000
5000354 Departure of persons fromlrag or Kuwait 1, 767,042 1, 020, 116
5000355 Departure of persons fromlrag or Kuwait 295, 612 224, 361
5000356 Departure of persons fromlrag or Kuwait 473, 192 210, 874
5000357 Departure of persons fromlrag or Kuwait 602, 232 429, 799
5000358 Departure of persons fromlrag or Kuwait 1, 345, 830 515, 392
5000396 Departure of persons fromlraqg or Kuwait 1,993, 675 1, 016, 435
5000429 Departure of persons fromlrag or Kuwait 1, 735, 000 1, 060, 000
5000430 Departure of persons fromlrag or Kuwait 750, 000 640, 000
5000431 Departure of persons fromlrag or Kuwait 1, 796, 366 799, 648
Total 12, 488, 949 7, 060, 625
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VI1. MONI TORI NG AND ASSESSMENT CLAI M5 OF THE STATE OF KUWAI T

Table 6. Kuwait’s nmonitoring and assessnment cl ai nms

Cl ai m nunber Subj ect matter Anpunt cl ai ned
(USD)
5000373 G oundwat er and Surface Water 842,812
5000374 G oundwat er and Surface Water 981, 635
5000375 G oundwat er and Surface Water 830, 661
5000376 G oundwat er and Surface Water 10, 922, 933
5000377 Marine and Coast al 612, 600
5000378 Marine and Coast al 57, 554, 587
5000397 Mari ne and Coast al 76, 620, 762
5000398 Mari ne and Coast al 157, 249, 044
5000399 Mari ne and Coast al 543, 792
5000400 Marine and Coast al 1, 985, 633
5000401 Marine and Coast al 208, 455
5000402 Marine and Coast al 184, 125
5000432 Terrestri al 84,575, 306
5000433 Terrestri al 160, 344
5000434 Terrestri al 38, 684, 607
5000435 Terrestrial 390, 920
5000436 Terrestrial 184, 125
5000403 Public Health 6, 906, 162
5000404 Public Health 1, 150, 771
5000405 Public Health 4,940, 547
5000406 Public Health 14,121, 103
5000407 Public Health 770, 190
Total 460, 421, 114

A.  Overvi ew

363. Kuwait submtted clains for nonitoring and assessnment of environmenta
danage, depletion of natural resources and public health damage that it
alleges it suffered as a result of Iraq s invasion and occupation of Kuwait.
It states that Iraq’'s detonation of Kuwait’'s oil wells during the final days
of lraq’ s occupation of Kuwait resulted in the rel ease of over one billion
barrels of crude oil into the environment. Crude oil was released into the
at nosphere primarily in the formof products of inconplete conbustion (snoke
and oil mist), and returned to the ground as soot and oil droplets. GO

| akes were formed in the desert by oil both fromwells that did not ignite
and fromwells that continued to gush oil after the fires were extingui shed.

364. Kuwait estimates that, although approximately 24 million barrels of oi
were recovered, 22.6 mllion cubic netres of oil-contam nated soil, covering
approxi mately 49 square kilonetres of the desert surface, still remain, and
that this contam nation could affect groundwater.
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365. According to Kuwait, the desert soils and vegetation were severely

di srupted by the construction of antitank ditches, berns, bunkers, trenches,
and pits; the enmplacenment of mnes; and the extensive novenent of military
vehicles. These activities are alleged to have resulted in, inter alia,

i ncreased soil erosion; the formati on and noverment of sand sheets and dunes;
long-termdeterioration in soil productivity; increased risk of damage to
human health frominhal ation of polluted air; increased sedinentation in the
Persian Gulf; and increased risk of adverse effects on desert ecosystens and
bi odi versity.

366. Kuwait further alleges that the nassive amounts of oil released into the
Persian @ul f polluted beaches, intertidal areas, the seabed, coastal waters
and fishery resources.

367. Finally, Kuwait clainms that an assessment of the health of its
popul ati on has reveal ed strong |inks between current health problens and the
results of Irag’ s invasion and occupation of Kuwait, including damage to the
environnent, trauma to the popul ation, and devastation of the country’'s
heal t h support system

368. lragq’'s coments with respect to Kuwait’s nonitoring and assessnent
clainms are summari zed bel ow.

369. Wth regard to Kuwait’s clains for damage to groundwater, lraq states

that before extensive effort is put into long-termnonitoring efforts, the

vast body of scientific literature that exists on groundwater contamn nation
by hydrocarbons should be consulted. Further, Iraq argues that groundwater
monitoring will only be useful if there is appropriate data that pre-dates

2 August 1990 agai nst which results can be conpared.

370. According to lraqgq, past studies carried out by Kuwait have been unabl e
to confirmcontam nation of the aquifers by hydrocarbons. Iraq therefore
guestions the need for additional monitoring. Furthernore, lrag states that
any assessnent of groundwater treatment technologies is premature, given
that no contam nati on has been confirmed. Iraq also argues that even if the
nonitoring wells detected the presence of hydrocarbons, that woul d not prove
that | eaks were occurring fromoil well casings. Any such contam nation
could be the result of ongoing oil industry operations at the oil fields
that are near the aquifers.

371. Wth regard to Kuwait’'s allegations of damage to its marine environnent,
Irag states that Kuwait’s coastal area has been subject to high vol unmes of
oi | production, |oading and transportation activities, both nationally and
internationally. Kuwait’'s marine environnent is exposed to chronic oi
pollution fromthe tanker traffic and associ ated operati onal di scharges and
spills:

“The Arabian Qulf is the nobst exposed body of water, to oil pollution
inthe world. This is due to its role as the ‘Mddle East’'s Q|
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H ghway’. In the seventies, approximately 1 million barrels of oi

were spilled annually in the Gulf. This figure had risen to 2 nillion
barrels in the eighties prior to the 1991 war. Thirty-nine confirmed
incidents of oil pollution, out of total reported 422 incidents, were
recorded from May 1981 to June 1987 in the @ulf. The incidents varied
fromsighting of oil sheen to oil well blowout.” (Citations onitted)

372. lraq states that “barely 1 per cent of the spilled oil may get

di spersed, suspended or dissolved in water” and that because the

bi odegradati on process takes place quite quickly in warm water, one can
“optimstically presunme that in warmtropical water roughly half of the
spilled oil will disappear during the first 24h after an oil spill”. Iraq
concludes that oil originating fromthe spill may have |l eft the Persian Qulf
region “in dissolved/dispersed formin deeper out flow ng water, perhaps
with a fewdrifting tarballs, through the Strait of Hornuz via the Gulf of
Oman”.

373. Wth regard to Kuwait’s clains for the nonitoring of the oil |akes,
Irag argues that the true extent of the oil |akes is “anbiguous”, and that
even though Kuwait states that the affected area is 49 square kil onetres,
“probably now there is none”. Iraq also states that because Kuwait punped

and sold all of the oil that could be collected after the spills, “the
remai ning fraction is heavy end products which are exposed [to] photo-
oxi dation that weather the conmpounds into inert carbon fragments which do

not affect plant growh or public health”. Indeed, Iraq argues that “such
heavy end compounds are very useful in inproving soil productive
properties”. Further, lraq states that the oil |akes pose no risk of

groundwat er contam nati on because the oil did not penetrate the soil to
dept hs greater than 40 centinetres.

374. Further, and in any event, lIraq nmaintains that very high tenperatures

over a long time “will influence the degradation of oil compounds in
addition to very high solar radiation and the accumul ati on of soi
particles”. Al the above-nentioned factors, “will accelerate ... the

degradation of oil compound[s] chemi cally and physically”.

375. lraq argues that the proposed renediation technol ogies for the oi

| akes are expensive, conplicated and environnental ly unsafe, and that

bi odegradati on and phot o-oxi dati on are easier, |ess expensive and
environnental ly safe. Any testing of soil renediation technol ogi es should
be carried out on limted patches of soil

376. lraq s objections were challenged by Kuwait during the ora

proceedi ngs. According to Kuwait, the objective of nonitoring and
assessment activities is to identify the nature, quantum and source of
damage that may have been suffered as a result of Iraq s invasion and
occupation of Kuwait. As such, they are intended to help Kuwait to

det ermi ne whet her environnental damage has been suffered and, if so, what is
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the nature and extent of the danage. Consequently, Kuwait maintains that it
is neither |ogical nor appropriate to require a clainant to denonstrate the
presence of pollutants, or to specify the nature of the damage that has been
caused, prior to the commencenent of nonitoring and assessnent.

377. As previously noted by the Panel in paragraphs 29 and 30, proof of
environnental damage is not a prerequisite for a nonitoring activity to be
conpensabl e in accordance with paragraph 35 of Governing Council decision 7;
nor should a nonitoring and assessnent activity be considered unreasonabl e
sol ely because it mght be difficult for a claimant to differentiate between
damage resulting fromlraqg s invasion and occupation of Kuwait and damage
that may have resulted from ot her causes.

B. Inpacts on groundwater and surface water

1. daimNo. 5000373

378. Kuwait seeks conpensation in the amount of USD 842,812 for two conpl eted
studi es that investigated the extent of pollution of the Raudhatain and Umm
Al - Ai sh aquifers as a result of Iraq s invasion and occupation of Kuwait.
Kuwait alleges that these aquifers were polluted by the oil |akes and by the
water used to fight the oil fires.

379. One study, to assess groundwater pollution caused by oil fromthe
danaged oil wells, was conpleted in 1992. The other study, to assess the
long-termrisk of pollution to the aquifers, was conpleted in 1996. The
studi es were undertaken by the Kuwait Institute of Scientific Research
(“KISR’) under contract with Kuwait.

380. The Panel finds that the studies constituted reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

381. Kuwait provided only summary information on the costs of these studies.
No i nvoices or receipts were provided. Statements fromtwo Kl SR enpl oyees
were filed to explain this evidentiary shortcom ng. The first statement

al l eged that Irag destroyed nuch of KISR s infrastructure for project
managenment and the nmonitoring of costs, with the result that KISR was unabl e
to track | abour costs for these two studies. The second statenment asserted
that total approved budgets for KI SR projects represent a conservative
estimate of the actual costs of the projects, and that actual expenditures
for KISR projects commonly exceed the total approved budgets.

382. The Panel finds that the evidence provided by Kuwait is insufficient to
denonstrate the circunmstances and amount of the claimed | oss. Kuwait has
not provided a convincing explanation for the absence of such evidence.
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383. The Panel, therefore, finds that Kuwait has failed to neet the
evidentiary requirements for conpensation specified in article 35(3) of the
Rul es and Governi ng Council decision 46.

384. Consequently, no conpensation is recomended for this claim

2. CaimNo. 5000374

385. Kuwait seeks conpensation in the anount of USD 981,635 for a project to
i nvestigate current groundwater quality in the Raudhatain and Urm Al - Ai sh
aquifers. Kuwait proposes to determ ne the extent of petrol eum

contami nation of groundwater that nmay have been caused by the oil | akes and
oil-laden fire-fighting water that resulted fromlraq s invasion and
occupation of Kuwait. According to Kuwait, the project is intended to
confirmand build upon the initial findings of the studies in claimNo.
5000373 (paras. 378-384), and would involve the installation of nonitoring
wel | s.

386. In the Panel’s opinion, it is appropriate for Kuwait to follow up the
groundwat er nonitoring work previously undertaken, and collect additiona
data before considering remedial options. The Panel finds that the project
constitutes reasonabl e nonitoring and assessnment. Consequently, the
expenses qualify for conpensation in accordance w th paragraph 35(c) of
Governi ng Council decision 7.

387. Following a review of the project as presented by Kuwait, the Pane
suggests certain nodifications, details of which are set out in annex XViI
to this report.

388. In addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The cost of well installation has been reduced,
(b) The cost of equi pnent has been reduced; and

(c) The cost of | abour has been reduced to reflect a decrease in the
| abour required for work plan devel opment and preparation of the fina
report.

These adj ustnents reduce the estimated cost to USD 441, 523.

389. The Panel, therefore, recomrends conpensation in the amunt of
USD 441,523 for this claim

3. CaimNo. 5000375

390. Kuwait seeks conpensation in the anount of USD 830,661 for a project to
eval uate technol ogies for treating groundwater in the Raudhatain and Unm Al -
Ai sh aquifers that may have been contam nated as a result of Iraq s invasion
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and occupation of Kuwait. Kuwait proposes to conduct punp tests at
strategic locations of the two aquifers. Treatability tests will be
conducted to assess the effectiveness of the three treatnent processes
proposed: cal ciumrenoval, air stripping and carbon adsorption

391. In the view of the Panel, it is appropriate for Kuwait to attenpt to
eval uate cost-effective strategies for the treatment of groundwater that may
have been cont am nat ed.

392. The Panel, therefore, finds that the project constitutes reasonable
noni toring and assessnent, and the expenses qualify for conmpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

393. Kuwait calculated the cost of this project by applying “an indirect cost
mar k-up factor” to the total estimated cost of constructing and installing a
groundwat er treatnent system An additional anobunt was included as
“contingency”. In the Panel’s opinion, this nmethod of cost estimation has
resulted in a substantial overstatenment of the costs and is, in any case,

not appropriate for a project of this type.

394. The Panel has devel oped an estimate of the reasonable cost of the
project. This estinmate involves costing the punp tests, the treatnent
processes and the | abour required. Water quality tests have been elininated
because they should be conducted as part of the groundwater investigation
programme in claimNo. 5000374 (paras. 385-389). The resulting estimte
anmounts to USD 638, 516.

395. The Panel, therefore, recomends conpensation in the anount of
USD 638,516 for this claim

4. CaimNo. 5000376

396. Kuwait seeks conpensation in the anount of USD 10,922,933 for a ten-year
programe to nonitor groundwater near oil wells that were danaged as a
result of lraqg s invasion and occupation of Kuwait. The purpose of the
programe woul d be to determ ne whether any |eaking oil from danaged wel |
casings is affecting or may affect groundwater aquifers. Kuwait proposes to
install a network of monitoring wells in five oil fields between the oi

wells and water wells. Sanpling and anal ysis of each nonitoring well would
be undertaken quarterly to detect the presence of, inter alia, petroleum
hydr ocar bons, benzene, toluene, ethylbenzene, xylenes, polynuclear aromatic
hydr ocar bons, nickel and vanadi um

397. In the Panel’s opinion, |eaks from damaged oil well casings could
contam nate Kuwait's groundwater resources with the passage of tinme. Danage
to these casings may not be readily apparent. It is, therefore, appropriate
for Kuwait to attenmpt to nonitor potential |eaks fromthe well casings.
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398. The Panel finds that the programme constitutes reasonabl e nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

399. Following a review of the programre as presented by Kuwait, the Pane
suggests certain nodifications, details of which are set out in annex XIX to
this report.

400. I n addition, the Panel has nade adjustments to the cost estimte as
fol | ows:

(a) Installation costs of monitoring the wells have been reduced;
and

(b) Labour and equi prrent costs have been adj usted.
These adj ustnents reduce the estinmated cost to USD 4, 873, 620.

401. The Panel, therefore, recomends conpensation in the amount of
USD 4,873,620 for this claim

C. Inpacts on the marine and coastal environnent

1. CdaimNo. 5000377

402. Kuwait seeks compensation in the amount of USD 612,600 for expenses
related to three conpleted prelimnary studies to nonitor and assess the
effects on its nmarine resources of the oil pollution that resulted from
Irag’ s invasion and occupation of Kuwait.

403. According to Kuwait, the first study, which was conpleted in 1992,
assessed the inpact of oil pollution on zoopl ankton resources in Kuwait’'s
marine environment. The second study, conpleted in 1993, assessed the

i mpact of oil pollution on feed-water for desalination plants. The third
study, which assessed the inpact of oil pollution on Kuwait’'s shrinp nursery
grounds, was conpleted in 1995.

404. Kuwait contracted with KISR to conduct the first and second studies.
Kuwait contracted with KISR the Kuwait Foundation for the Advancenent of
Sci ences and the Environnmental Protection Council to conduct the third

st udy.

405. There is evidence in the scientific literature which suggests that there
is alink between damage to Kuwait’'s marine environment and the millions of
barrels of oil released into the Persian Gulf as a result of Iraqg’ s invasion
and occupation of Kuwait.

406. The Panel finds that the three studies constituted reasonabl e nonitoring
and assessnent. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.
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407. The anopunt cl ai med appears to be a reasonable cost for the three
studies. However, Kuwait provided only summary information on the costs of
the studies. No invoices or receipts were provided. Statenments fromtwo

KI SR enmpl oyees were filed to explain this evidentiary shortcom ng. The
first statenent asserted that Irag destroyed nuch of KISR s infrastructure
for project management and the nonitoring of costs, with the result that

KI SR was unable to track | abour costs for these three studies. The second
statement asserted that total approved budgets for KISR projects represent a
conservative estimate of the actual costs of the projects, and that actua
expenditures for KISR projects comonly exceed the total approved budgets.

408. The Panel finds that the evidence provided by Kuwait is insufficient to
denmonstrate the circunstances and amount of the expenses clainmed. Kuwait
has not provi ded a convincing explanation for the absence of such evidence.

409. The Panel, therefore, finds that Kuwait has failed to neet the
evidentiary requirements for conpensation specified in article 35(3) of the
Rul es and Governi ng Council decision 46.

410. Consequently, no conpensation is reconmended for this claim

2. CaimNo. 5000378

411. Kuwait seeks compensation in the amount of USD 57,554,587 for a five-
year nonitoring programre to identify and assess the long-terminpacts on
Kuwait’s marine environnent of the millions of barrels of oil released into
the Persian Gulf as a result of Iraq s invasion and occupation of Kuwait.

412. The Panel notes that although several studi es have been conducted to
eval uate the inpacts of oil on marine resources in the Persian Qlf,

exi sting data are insufficient to enable a full assessnment of the |long-term
effects on the productivity of marine fisheries and nurseries in Kuwait. In
the Panel’s view, the approaches and protocols to be followed in the
programme are internationally recognized. Kuwait's intention to use
existing data to assist study design and hel p determ ne whether there are
increnental inpacts due to lraq’ s invasion and occupation of Kuwait, is
appropriate. The period of five years proposed is reasonable, given that
the purpose of the programme is to assess the long-terminpacts of the oi
pol luti on on the marine environnent.

413. The Panel finds that the programre constitutes reasonabl e nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

414. Followi ng a review of the project as presented by Kuwait, the Pane
suggests certain nodifications, details of which are set out in annex XX to
this report.
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415. I n addition, the Panel has made adjustments to the cost estimte as
foll ows:

(a) Al costs relating to the proposed analysis of volatile organic
compounds in subtidal sedinent and water sanples have been eli m nated
because it is unlikely that such analysis will provide useful information
ten years after the rel ease of oil

(b) The cost of proposed fish bioassays has been reduced to take
into account a reduced number of bioassays; and

(c) The proposed rental costs of vessels, the costs estinmated for
prof essi onal and technician | abour during the scientific cruises, and the
costs of report preparati on have been reduced.

These adj ustments reduce the estimted cost to USD 37, 546, 888.

416. The Panel, therefore, reconmends conpensation in the amunt of
USD 37,546,888 for this claim

3. Caim No. 5000397

417. Kuwait seeks conpensation in the anpunt of USD 76, 620, 762 for a

noni toring programe to obtain information on the anmount and type of oi
pollution caused to its shoreline as a result of Iraq s invasion and
occupation of Kuwait. The data obtained would provide the basis for the
eval uation of treatment technol ogies for the “oil ed shoreline”

418. lraqg, inits witten response, argues that the coastal environnent of
the Persian @ulf has al ways been subject to chronic oil pollution of varying

degrees. Iraq further contends that the scientific properties of oil are
such that “barely 1 per cent of the spilled oil may get dispersed, suspended
or dissolved in water”. In addition, Iraq states that the environnent of

the Persian @ulf is conducive to the biodegradation of oil conpounds in the
mari ne environment, and that such bi odegradation is a “well recognized
factor of self-purification”.

419. The Panel recognizes that sone bi odegradati on of released oil took
pl ace. However, the evidence in the scientific literature indicates that
| arge quantities of oil were washed onto the shores of Kuwait; shoreline
studi es conducted several years after the spill indicate that substantia
anounts remain. Therefore, it is appropriate for Kuwait to attenpt to
ascertain the extent of shoreline contam nation attributable to Iraq’s

i nvasi on and occupation of Kuwait.

420. The Panel considers that the objectives of the progranme and the met hods
to be used are appropriate. The programme is, therefore, likely to provide
useful data on the extent, concentration, nature, and origin of oi

pol l ution along the coast of Kuwait.
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421. The Panel finds that the programre constitutes reasonabl e nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

422. However, the Panel considers that the scale of the programre shoul d be
reduced. In particular, the nunber and type of chemical anal yses proposed
can be reduced substantially while still providing a sound basis for
ascertaining the extent of pollution and for taking decisions on possible
neasures of remediation. Further, the Panel finds the tine and | abour
needed to conplete the programre to be less than that stated in the claim

423. Following a review of the project as presented by Kuwait, the Panel
suggests certain nodifications, details of which are set out in annex XXl to
this report.

424. I n addition, the Panel has nade adjustments to the cost estimte as
foll ows:

(a) The costs of |aboratory anal yses have been reduced to reflect
the reduced nunber of sanples;

(b) The cost of | abour has been reduced to take account of the
reduction in the anpunt of |abour required; and

(c) The cost of equi pnent and vehicl es has been reduced.
These adj ustnments reduce the estimted cost to USD 18,077, 770.

425. The Panel, therefore, reconmends conpensation in the amunt of
USD 18, 077,770 for this claim

4., ClaimNo. 5000398

426. Kuwait seeks compensation in the amount of USD 157, 249,044 for a project
to study technologies to treat areas of its shoreline that may have been
contanminated by oil as a result of Iraq s invasion and occupation of Kuwait.
The project woul d consist of a screening process to assess different
technol ogi es that might be effective in treating and restoring contani nated
areas (“oiled shoreline”).

427. As previously noted, the evidence in the scientific literature indicates
that Kuwait’'s shoreline was heavily polluted by oil as a result of Iraq' s

i nvasi on and occupation of Kuwait. The evidence al so shows that persistent
contamination by oil poses risks to the environnent and to human health. It
is, therefore, appropriate for Kuwait to attenpt to identify technol ogies

for elimnating or reducing any such contam nation

428. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.
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429. Following a review of the project as presented by Kuwait, the Panel
suggests certain nodifications, details of which are set out in annex XXl
to this report.

430. Kuwait devel oped its estimate of the cost of the project by applying an
“indirect cost mark-up factor” to the estimted total cost of recovering and
di sposi ng of contaminated material fromthe affected shoreline. The “direct
cost” of recovery and di sposal was cal cul ated on the basis of an estimted
amount of contaninated material to be treated or disposed of plus the
assumed unit cost of a thermal renediation technology to be used for the
purpose. A “quantity contingency” of ten per cent was added to obtain the
“inplenented cost”, and a series of indirect cost mark-up factors was then
applied to this “inplenented cost” to determne the “indirect cost” of the
remedi ati on programe.

431. In the Panel’s opinion, this method of cost estimation has resulted in a
substantial overstatement of the costs and is, in any case, not appropriate
for a project of this type. The Panel has devel oped a revised estimte of
the reasonabl e cost of the project by separately costing the various
conponents. This revision has resulted in a drastic reduction of the
estimated cost of the project. The revised estimate anmounts to

uUsD 8, 237, 792.

432. The Panel, therefore, recomends conpensation in the amount of
USD 8,237,792 for this claim

433. The Panel notes that this project is virtually identical to the project
proposed by Saudi Arabia in claimNo. 5000411 (paras. 606-616). The Pane
considers that the two C ainmants coul d reduce costs, increase scientific
benefits, and produce consistent results by co-ordinating their efforts and
sharing information. The Panel, therefore, considers that it would be
desirable for Kuwait and Saudi Arabia to co-operate in undertaking their
respective projects.

5. daimNo. 5000399

434. Kuwait seeks compensation in the amount of USD 543,792 for a study to
det erm ne whether there is any sunken oil in its marine environment as a
result of the release of oil during Irag’ s invasion and occupation of
Kuwait. Kuwait proposes to use aerial surveys, acoustical technol ogy and
comercial divers for this study.

435. lraq, inits witten response, states that nost of the oil that night
have sunk woul d have been in the formof droplets that are not capabl e of

physically conglonerating. Irag has also pointed out that the tenperature
in the region, photo-oxidation, and the high salinity of the Persian Gulf
woul d have changed the physical nature of the oil, making it unlikely that

signi ficant amounts of sunken oil remain in the Persian Gulf.
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436. In the Panel’s view, the methodol ogy proposed for the study has severa
defects. Aerial surveys are not likely to generate useful informtion
because any sunken oil would nost probably have been buried by sedi nent
during the ten years that have el apsed since Iraqg’' s invasion and occupation
of Kuwait, and thus would not be visible fromthe air. |In addition, water
clarity in the area is poor, further limting the useful ness of aeria
surveys.

437. Furthernore, Kuwait has not indicated how the study would differentiate
sunken oil resulting fromlraq s invasion and occupati on of Kuwait from
other oil that was released into the Persian Gulf prior to or follow ng the
i nvasi on.

438. In the Panel’s opinion, the study as proposed is unlikely to identify
sunken oil attributable to Iraq’s invasion and occupation of Kuwait in
quantities that would pose a significant risk to the environnment so | ong
after Iraq' s invasion.

439. The Panel finds that the study does not constitute reasonable nonitoring
and assessnent for the purposes of paragraph 35(c) of Governing Counci
decision 7.

440. The Panel, therefore, reconmends no conpensation for this claim

6. Clai mNo. 5000400

441. Kuwait seeks conpensation in the amount of USD 1,985,633 for a study to
assess technol ogies to deal with sunken oil that nay have resulted from
Irag’ s invasion and occupation of Kuwait. The study would use a screening
process to assess different technol ogies for collecting and treating sunken
oil and associated contam nated naterial, and for restoring marine and
coastal resources that may have been affected.

442. For the reasons stated in relation to claimNo. 5000399 (paras. 434-440)
the Panel finds that the study does not constitute reasonable nmonitoring and
assessnent for the purposes of paragraph 35(c) of Governing Counci

decision 7.

443. Accordingly, the Panel recomends no conpensation for this claim

7. Claim No. 5000401

444, Kuwait seeks conpensation in the anmount of USD 208,455 for a study to
assess and evaluate | oss of beach use that nmay have resulted fromlraq' s

i nvasi on and occupation of Kuwait. Kuwait states that during Iraq s

i nvasi on and occupation of Kuwait, residents of Kuwait were not allowed near
the beaches. After liberation, the beaches could not be used until m nes
and ordnance were cleared. This resulted in the |oss of a valuable
environnental anenity for Kuwait and its residents. Kuwait would use the
“travel cost” nethodology to determine the value of the | oss.
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445, Kuwait has failed to provide details of the project that would nmake it
possible to evaluate its potential usefulness. |In the view of the Panel

the passage of tinme and high turnover rates of the expatriate comunities in
Kuwait would nake it difficult for Kuwait to obtain reliable data from
interviews occurring nore than ten years after Iraq s invasion and
occupation of Kuwait. Furthernore, the possibility that changes in
recreational beach use patterns may be due to other factors, would raise
guestions about the validity of any results obtained fromthe study.

446. Accordingly, the Panel finds that the study does not constitute
reasonabl e nonitoring and assessnent of environnmental damage for the
pur poses of paragraph 35(c) of Governing Council decision 7.

447. The Panel, therefore, reconmends no conpensation for this claim

8. Claim No. 5000402

448. Kuwait seeks conpensation in the ampunt of USD 184,125 for a study to
assess the loss of recreational sport fishing opportunities that may have
resulted fromlraqg s invasion and occupation of Kuwait. Kuwait alleges that
recreational sport fishing was banned during lraqg’ s invasion and occupation
of Kuwait. The shoreline was declared a restricted zone and mari na nanagers
were not allowed to enter their marinas. After the liberation of Kuwait,
the risks posed by the presence of mnes and other ordnance restricted sport
fishing throughout Kuwaiti waters. The study would use the “travel cost”
met hodol ogy to determne the value of the |oss suffered by Kuwait.

449. In the view of the Panel, this study suffers fromthe sane defects as
those indicated in respect of the study on | oss of beach use (clai m No.
5000401, paras. 444-447). For the reasons given for rejecting that claim
the Panel considers that this study is unlikely to be of nuch utility.
Accordingly, it finds that the study does not constitute reasonabl e

noni toring and assessnent for the purposes of paragraph 35(c) of Governing
Counci | decision 7.

450. The Panel, therefore, recomends no conpensation for this claim

D. lnpacts on the terrestrial environnent

1. G aimNo. 5000432

451. Kuwait seeks compensation in the amount of USD 84,575,306 to nonitor and
assess environnental damage caused by the oil |akes that were created as a
result of Iraq' s invasion and occupation of Kuwait, and to assess oil | ake
treatment technol ogies to abate harm and restore the environment. Kuwai't
states that the oil |akes were created when Iraqi forces damaged 798 oi
wel | heads with expl osives, releasing vast quantities of oil. Kuwait

mai ntai ns that over 20 mllion cubic nmetres of petrol eum contam nated soi
covering nore than 49 square kilonetres still remain in the areas covered by
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the oil lakes. According to Kuwait, the oil |akes present a continuing risk
to Kuwait’'s public health, groundwater resources, vegetation, and wildlife.

452. The purpose of the programre would be to determ ne the spatial extent
and physical nature of the oil |akes and to deternmi ne the nost efficient and
cost-effective technology to clean up the contam nated soil

453. lraq argues that the true spatial extent of the oil |akes is
“ambi guous”, and that even though Kuwait states that the affected area is 49
square kil ometres, “probably now there is none”. Iraqgq further states that,

to the extent that any oil renmains, such oil would be heavy end products
that are useful in inmproving soil productive properties. Regarding the

proposed technol ogy treatnment assessnent, |raq argues that the proposed

renmedi ati on technol ogi es are expensive, conplicated and environmental ly

unsafe. Iraq argues that biodegradati on and photo-oxi dati on are easier

| ess expensive and environnmental ly safe.

454. Iraq also states that this claimduplicates another claimfor

envi ronnent al damage that has been filed by the Kuwait G| Conpany. Kuwait,
however, has specifically stated in its Statenment of Caimthat the present
cl ai m does not include any nonitoring and assessment covered by the clai m of
the Kuwait O | Conpany.

455. I n any case, the Panel will review the Kuwait O 1 Conpany claimin
guestion in a future instalnment and will ensure that there is no duplication
i n conpensati on.

456. There is abundant evidence in the scientific literature of the extensive
contami nation of Kuwait’s environment by the oil |akes that were directly
caused by the actions of Iraqgi forces. The Panel is also aware that

consi derabl e ambunts of oil currently remain in the oil |akes. These oi

| akes may pose persistent ecol ogi cal and human health risks, including risks
to scarce groundwater resources. It is therefore appropriate for Kuwait to
attenpt to assess the nature and extent of these risks.

457. Wth regard to Irag’s conments on the cost-effectiveness of renediation
techni ques, the Panel notes that one of the purposes of the programme is to
eval uate the effectiveness and costs of different techniques.

458. The Panel finds that the programme constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

459. Kuwait devel oped its estimate of the cost of the progranme by applying
an “indirect cost mark-up factor” to the estimated total cost of recovering
and di sposing of the contam nated soil. This method of cost estimation has
resulted in a substantial overstatenment of the costs and is, in any case,
not appropriate for a programre of this type.
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460. Following a review of the project as presented by Kuwait, the Panel
suggests certain nodifications, details of which are set out in annex XX I
to this report.

461. I n addition, the Panel has made adjustments to the cost estimte as
fol |l ows:

(a) The budget for the analysis of renpbte sensing data has been
reduced;

(b) The cost of hiring a contractor to clear ordnance fromthe oi
| akes prior to conducting fieldwrk has been reduced;

(c) The budget for the CGeographic Infornmation System has been
reduced to cover only the increnmental costs of incorporating additiona
i nformati on obtained fromthe progranmre;

(d) The cost of the ecological risk assessment has been reduced to
reflect reductions in the overall effort for this project; and

(e) A reduction has been nade to take into account Kuwait's
statenment that the human health risk assessnent described in this claimwll
be carried out in conjunction with its public health nonitoring.

These adj ustments reduce the estimated cost to USD 10, 484, 988.

462. The Panel, therefore, reconmends conpensation in the amunt of
USD 10, 484,988 for this claim

463. The Panel notes that much of the informati on generated during the

treat ment technol ogy assessnent for Kuwait’s “oil ed shoreline” (claim No.
5000398) will be directly applicable to the renmediation of the oil |akes.
Therefore, the Panel recomrends that these two programres be co-ordinated in
order to avoid duplication of effort.

464. The Panel also urges that the risks of renediation be carefully
consi dered, especially when it involves excavation of sensitive desert
soils. Although in sone areas the degree of contam nation m ght make
excavati on unavoi dable, in |l ess contam nated areas excavation coul d pose
greater environmental risk than natural recovery.

2. ClaimNo. 5000433

465. Kuwait seeks conpensation in the amount of USD 160,344 for a project to
deternmine the area of its desert surface that was damaged by the
construction and removal of military fortifications, and to conduct an
assessnment of renediation technol ogi es.

466. Kuwait alleges that military activities resulting fromlraq s invasion
and occupation of Kuwait caused extensive disruption of its fragile desert



S/ AC. 26/ 2001/ 16
Page 80

surface, and that this accelerated soil erosion, increased sand novenent and
i ncreased the incidence of dust and sand stornms. The construction of
mlitary fortifications and vehi cul ar novenents al so caused significant
danage to natural vegetation and wildlife. Kuwait contends that restoration
of “desert pavenent” areas and re-vegetation of other damaged areas are
essential to prevent further encroachnment of sand dunes into its

nmet ropol i tan areas.

467. In its witten response, lraqg challenges Kuwait’'s statenent that the
erosi on of desert soil was caused by mlitary activities. Iraq argues that
erosion is a natural phenonenon of the desert ecosystemin Kuwait. It
states that nost of the mlitary vehicles used paved roads in Kuwait, even
outside cities, and that this reduced the effect of the vehicles on desert
surface sedi nent and vegetation. |Iraq further argues that truck novenents,
fortifications, defence Iines, oil trenches, nines, snmoke oil m st and soot
had only a tenporary influence on the desert ecosystens which should be

di stingui shed from permanent factors such as ploughing, digging of shrubs,
and severe overgrazing. |In addition, Iraq states that such di sturbances in
the desert ecosystem can be recovered by good years of rainfall and the
ability of desert shrubs to adapt to such di sturbances.

468. There is abundant evidence in the scientific literature that the
mlitary activities in Kuwait caused damage to the desert environnent.
There is al so evidence that much of this danage occurred in desert areas
ot her than paved roads. Furthernore, the evidence indicates that the
effects of these activities were not tenporary and may still persist.
Accordingly, it is appropriate for Kuwait to attenpt to nonitor and assess
the scal e of any such danmge.

469. The Panel finds that the programme constitutes reasonabl e nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

470. Following a review of the cost estinmates presented by Kuwait, the Pane
finds that the anpunt clained is reasonable.

471. The Panel, therefore, reconmends conpensation in the amunt of
USD 160, 344 for this claim

3. CaimNo. 5000434

472. Kuwait seeks compensation in the amount of USD 38, 684,607 for a project
to nonitor and assess areas of its desert surface contam nated by the
“tarcrete” that forned as a result of oil releases and fallout fromthe oi
fires that were caused as a result of Iraq s invasion and occupation of
Kuwait. Tarcrete was formed when oil droplets released by the oil fires
into the atnosphere were deposited on the desert surface, where they m xed
with sand and gravel to forma concrete-like |ayer.
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473. There is evidence in the scientific literature that Kuwait’'s desert

envi ronnent was subjected to extensive tarcrete contamination as a result of
the oil releases and oil fires. Because the “tarcrete”-affected areas may
pose persistent ecol ogi cal and human health risks, it is appropriate for
Kuwait to attenpt to identify and evaluate effective renedi ati on strategies.

474. The Panel finds that the programe constitutes reasonabl e nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

475. Kuwait developed its estimate of the cost of the progranmme by applying
an “indirect cost mark-up factor” to the estimted total cost of recovering
and di sposing of the contami nated material. This method of cost estimation
has resulted in a substantial overstatement of the costs and is, in any
case, not appropriate for a programre of this type.

476. Following a review of the project as presented by Kuwait, the Panel
suggests certain nodifications, details of which are set out in annex XXV
to this report.

477. In addition, the Panel has nade adjustments to the cost estimte as
fol | ows:

(a) The budget for the analysis of renpte sensing data has been
reduced;

(b) The budget for the Geographic Information System has been
reduced to provide only for the incremental costs of incorporating
addi tional information gathered by the progranme; and

(c) The cost of the ecological risk assessment has been reduced to
reflect reductions in the overall effort for this project; and

(d) A reduction has been nade to take into account Kuwait's
statenment that the human health risk assessnent described in this claimwll
be carried out in conjunction with its public health nonitoring.

These adj ustnents reduce the estinmated cost to USD 7, 246, 880.

478. The Panel, therefore, recomends conpensation in the amount of
USD 7, 246,880 for this claim

479. The Panel notes that much of the informati on generated during the
treatment technol ogy assessnent for the oil |akes (claimNo. 5000432) wll
be directly applicable to this project. Therefore, the Panel recomends
that these two projects be co-ordinated in order to avoid duplication of
effort.

480. The Panel also urges that the risks of renediation be carefully
consi dered, especially when it involves excavation that causes additiona
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di sturbance to sensitive desert soils. Although in some areas the degree of
cont anmi nati on m ght make excavati on unavoi dable, in | ess contaninated areas,
excavation could pose a greater environnental risk than natural recovery.

4. CaimNo. 5000435

481. Kuwait seeks compensation in the amount of USD 390,920 for a project to
noni tor and assess environnental damage in its territory fromsaturation
bonbi ng and the open burning or detonation of unexploded ordnance. Kuwait
states that following Irag’ s invasion and occupation of Kuwait, thousands of
tons of unexpl oded ordnance and over a nillion |land mines were recovered.
The majority of these munitions were destroyed, either in place or at
centralized locations. Kuwait states that open burning or detonation of
ordnance and saturation bonbi ng cause environnmental danage in the form of
resi dual chem cal contamnination of soil

482. Kuwait proposes to collect infornmation on the |ocation, distribution
patterns and | evel s of residual explosives and expl osive-rel ated

contam nation in the sites in Kuwait where there was open burning or
detonati on of unexpl oded ordnance or saturation bonmbing. Kuwait also
proposes to collect information on technologies to restore the desert
surface.

483. lraq argues in its witten response that the m nes and ordnance were
used by the mlitary in very limted areas, that they had very mnor effects
on the total vegetation of the desert, and that the plants could have
recovered in a short tine.

484. I n the Panel’s opinion, the destruction of |arge amounts of m nes and
unexpl oded ordnance coul d have |led to environnental damage, including soi
contam nation and | oss of vegetation. Thus, it is appropriate for Kuwait to
undertake studies to assess the extent of such danage or | o0ss.

485. The Panel finds that the programre constitutes reasonabl e nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

486. Following a review of the cost estinmates presented by Kuwait, the Pane
finds that the anobunt clained is reasonable.

487. The Panel, therefore, reconmends conpensation in the amunt of
USD 390, 920 for this claim

488. The Panel urges Kuwait to consider carefully the risks of remnediation,
especially when it involves excavation. In ordnance disposal sites with | ow
| evel s of contanmination, active renediati on nay pose a greater environnenta
ri sk than natural recovery.
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5. Cai mNo. 5000436

489. Kuwait seeks conpensation in the amunt of USD 184,125 for a study to
assess the economic value of the |oss of desert recreational canping
opportunities that may have resulted fromlraq s invasion and occupati on of
Kuwait. Kuwait states that during lIraqg’ s invasion and occupation of Kuwait,
its residents were not allowed to use desert canping sites, and that, after
liberation, the sites could not be used until mnes and ordnance were
cleared. The study would use the “travel cost” nmethodol ogy to determine the
econoni ¢ value of the loss of this amenity.

490. In its witten response, lraq asserts that canping activities are a
“personal matter”, and that, although they nay affect sone people

econoni cally, they have no relation to environnental problens. Iraq further
argues that canping itself is an activity that usually results in
deterioration of the environnent.

491. In the view of the Panel, this study suffers fromthe sane defects as
those stated in relation to the studies on | oss of beach use (clai m No.
5000401, paras. 444-447) and | oss of recreational sport fishing
opportunities (claimNo. 5000402, paras. 448-450). For the sane reasons,
the Panel considers that this study is unlikely to be of nuch utility.

492. Accordingly, the Panel finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governing Council decision 7.

493. The Panel, therefore, reconmends no conpensation for this claim

E. Public health inpacts

1. Common el enents

494. Kuwait alleges that Iraqg' s invasion and occupation of its territory
resulted in many adverse public health effects, and will continue to pose
serious risks to the health of its population. According to Kuwait, |ong-
termrisks to public health are posed by pollutants that were rel eased into
the environment fromthe oil spill and oil fires, the traumatic stress
experi enced by the popul ation, and the collapse of Kuwait’'s public health
infrastructure during lraqgq’ s invasion and occupation of Kuwait.

495. According to Kuwait, although short-term and nedi umterm adverse health
effects of Iraq’ s invasion and occupati on of Kuwait have already been
identified, the long-termeffects remain |argely unknown. Kuwait,
therefore, considers it necessary to conduct a surveillance programe to
enable it to identify any increased |ong-termhealth risks so that
appropriate prevention and treatnent nmeasures may be undertaken

496. According to Kuwait, a carefully designed surveillance progranme woul d
enable it to “co-ordinate the collection of existing and future data on al
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heal th-rel ated aspects of the Iragi Aggression; identify and nonitor exposed
i ndi vidual s; provide diagnoses of diseases in their primary stages; and
study associ ati ons between environmental contam nation, public health

i nfrastructure damage, and traumatic events resulting fromthe Iraq
Aggressi on and adverse health effects”.

497. Kuwait contends that failure to conduct such a surveillance progranme
woul d | eave substantial gaps in know edge concerning the |ong-term hunman
health effects of Iraq s invasion and occupati on of Kuwait which could
prevent the identification and inplenentation of appropriate prevention and
treat nent programes

498. The surveillance programme proposed by Kuwait consists of five related
conponent s:

(a) Est abl i shent and operation of a data repository and exposure
registry for five years;

(b) A human health risk assessnent;

(c) Studies to determne long-termhealth inpacts. These studies
woul d al so provide support and gui dance for other environmental nonitoring
and assessnent activities relating to Iraq’ s invasion and occupation of
Kuwai t ;

(d) A five-year clinical nonitoring programre; and
(e) A public health survey.

These conponents are revi ewed separately as clai mNos. 5000403 to 5000407 in
par agr aphs 506-532 bel ow.

499. Inits witten response, lraq raises general objections to the public
heal th nonitoring and assessnent clainms of Kuwait. It states that the
detection of a substance does not, in any way, inply that it will cause
danmage. According to Iraq “[b]Joth the concentration and duration nust be of
a certain magnitude in order to cause the damage”. |Iraq also argues that it
is “illogical” to ask for conpensation for unspecified “health danage”, and
that such damage must be specified clearly so that the source can be
identified. It states that nore details and nore precise “effects” nust be
identified before any nonitoring and assessment programme can comrence.

500. Furthernore, Iraq questions how Kuwait woul d be able to identify any
damage to public health ten years after the events that are alleged to have
given rise to the damage. |In particular, it doubts whether Kuwait woul d be
able to distinguish damage or risks to public health attributable to
pollutants rel eased by the oil fires fromdanmage or risks from ot her
pollutants to which the popul ati ons of the region are continuously exposed.
In this regard, Irag notes that Kuwait is |ocated in one of the nmjor sand
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and dust stormregions of the world, and is al so exposed to persistent
em ssions fromoperational flares of oil wells.

501. lIraq reiterated these views and contentions during the oral proceedings.

502. In its subm ssions during the oral proceedings, Kuwait stressed that its
proposed nonitoring activities were intended to identify the nature, quantum
and source of adverse health effects that its popul ation may have suffered
as a result of Iraq's invasion and occupation of its territory. The
proposed activities would assist it to determ ne whether any environnenta
damage had been caused and, if so, whether the damage posed significant
health risks. Consequently, it argued that it is not reasonable to suggest
that it should prove that specific damage had been caused before submtting
a claimor clainms for nonitoring.

503. As stated in paras. 29-30, the Panel does not consider that the absence
of prior proof of damage constitutes a valid objection to the award of
conpensation for reasonable nmonitoring for the purposes of paragraph 35(d)
of Governi ng Council decision 7.

504. Al'though the Panel also recognizes that, with the passage of time, it
may be difficult for Kuwait to identify public health damage that is solely
or primarily attributable to Iraqg’ s invasion and occupation of Kuwait, as
opposed to ot her possible causes, that difficulty does not make it

i nappropriate for Kuwait to undertake reasonable studies to determ ne the
exi stence and nature of potential damage.

505. Wth regard to the contention that some damage to public health could be
the result of anbient pollutants in the region, such as those from sand and
dust storns or operational flares of oil wells, the evidence in the
scientific literature indicates that the adverse effects of these phenonena
are distinguishable fromthose originating fromthe oil fires and nassive

oil spill that resulted fromlraqg s invasion and occupation of Kuwait. The
evi dence al so shows that the dispersion of large quantities of airborne
pollutants fromthe oil fires and oil spill could have increased the risks

of certain health problens, such as respiratory ailnents. These risks have
the capacity to persist for many years after the events that gave rise to
them

2. ClaimNo. 5000403

506. Kuwait seeks conpensation in the anount of USD 6, 906, 162 for a programe
to establish and operate a data repository and an exposure registry. The
data repository would coll ect and nanage health i nformation, including
docunents and data concerning health problens that nay have resulted from
Iraq’s invasion and occupation of Kuwait, and the nedical records of persons
participating in the programme. The exposure registry would be used to

i dentify persons who were exposed to environnental pollution and
consequential traumas or who were adversely affected by the damage to
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Kuwait’s nedical infrastructure as a result of Iraq s invasion and
occupation of Kuwait.

507. There are valid reasons for the inclusion of a data repository and an
exposure registry in a long-termpublic health surveillance programre.
These facilities provide a central resource useful to epideniological and
clinical researchers because they help to co-ordinate nedical data in a
central location. This would nake it easier to identify diseases and their
potential causes.

508. The Panel finds that the programme constitutes reasonable nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

509. Kuwait provided estimtes of the costs for staffing, |abour and
equi pnent, including computers. The Panel finds these estinates reasonable.

510. Kuwait proposes to construct a new building to house the data repository
and exposure registry. The Panel finds that such a facility is necessary

for the effectiveness of the programe. The Panel agrees with Kuwait that

it would be nmore cost-effective to construct a new building than to enter
into a long-term | ease of prem ses. However, the estimated construction
costs presented by Kuwait are excessive and do not take account of the

resi dual value of the building after conpletion of the progranme. The Pane
has adjusted the costs accordingly. These adjustnments reduce the estimated
cost to USD 6, 763, 546.

511. The Panel, therefore, recomends conpensation in the anount of
USD 6, 763,546 for this claim

3. daimNo. 5000404

512. Kuwait seeks conpensation in the amount of USD 1, 150,771 to conduct a
human health risk assessnment programme. The purpose of the programre woul d
be to identify the potential risks of long-termadverse health effects in
Kuwait resulting fromlraq s invasion and occupation of Kuwait. The risk
assessnment consists of five conponents, namely:

(a) Conpi | ati on of background informati on and a conceptual nodel of
potential human exposures;

(b) Identification of pollutants considered as presenting potentia
ri sks to human health;

(c) An assessnent to identify possible pathways by which people were
exposed to pollutants, and the likely anmbunts of exposure;

(d) A toxicity assessment of each potential contam nant consi dered
to present risks to human health; and
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(e) A risk assessnent integrating the results of the exposure
assessment and toxicity assessnent.

513. Human health risk assessments are commonly used to identify and assess
potential health risks and to provide gui dance on the design of nonitoring
programes and the devel opnent of clean-up standards. |In the view of the
Panel the basic nethodol ogy proposed by Kuwait is consistent with standard
practi ces.

514. The Panel finds that the programme constitutes reasonabl e nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

515. The total anount clained consists of estimted | abour costs. The Pane
finds that these costs are reasonabl e.

516. The Panel, therefore, recomrends conpensation in the amunt of
USD 1, 150, 771 for this claim

4. CaimNo. 5000405

517. Kuwait seeks compensation in the amount of USD 4,940,547 for a progranme
to identify and assess the long-termhealth inmpacts of Iraq s invasion and
occupation of its territory. A major part of the programe would be to
conpare persons exposed to the environnental and infrastructure damage
during lrag’ s invasion and occupation of Kuwait with those who were not
exposed. The progranme woul d al so provi de support and gui dance for other
envi ronnental nonitoring and assessnment activities being undertaken by
Kuwai t .

518. The programe woul d i nvol ve | ong-term epi dem ol ogi cal studies, and
investigations into relationshi ps between invasion-related environment al
damage and changes in di sease patterns. The progranme woul d al so provide
necessary data for the exposure registry envisaged in claimNo. 5000403
(paras. 506-511).

519. The Panel finds that the programme constitutes reasonable nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

520. Kuwait has presented an estimate of the costs of the various conponents
of the programe, including staffing and | abour. The Panel finds that nost
of the estinmates are reasonable and necessary to achi eve the objectives
stated in the claim

521. One of the conponents of the programme is a “feasibility studies working
semnar” to be held in Kuwait. The cost estimate includes provision for 12
medi cal experts to travel fromthe United States to attend the sem nar for
five days. The Panel does not consider such a senminar to be necessary, and
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has therefore elinmnated all expenses related to it. Elinmnation of these
expenses reduces the estimted cost to USD 4, 846, 396.

522. The Panel, therefore, recomends conpensation in the anount of
USD 4, 846,396 for this claim

5. daimNo. 5000406

523. Kuwait seeks conpensation in the anount of USD 14,121,103 for a clinica
noni toring programe. The purpose of the programme would be to trace
persons in Kuwait whose health may have been adversely affected as a result
of Irag’ s invasion and occupation of Kuwait, and to track the devel oprment of
their clinical synptons and health problenms. The clinical nonitoring
programre woul d invol ve

(a) A review of existing clinical studies and dat a;

(b) Cinical testing (pul monary function tests, X-rays, blood tests,
etc.);

(c) Conpr ehensi ve medi cal screening and exami nations for sections of
the popul ati on who nmay be identified by the exposure registry to be
est abl i shed under clai m No. 5000403 (paras. 506-511); and

(d) Integration of the data obtained fromthe tests and screenings
into Kuwait’s existing national health care database.

524. The programre is expected to last for at |east 40 years. However, the
anount clainmed is for costs to be incurred during the first five years of
the programme.

525. Kuwait has stated, and the Panel agrees, that many public health effects
fromlraq' s invasion and occupation of Kuwait may only be identified after
many years. It is, therefore, appropriate for Kuwait to undertake a | ong-
termclinical monitoring programe as proposed.

526. Accordingly, the Panel finds that the programme constitutes reasonable
noni toring of public health, and the expenses qualify as conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

527. Following a review of the project as presented by Kuwait, the Pane
suggests certain nodifications, details of which are set out in annex XXV to
this report. |In particular, the frequency of nedical and X-ray exani nations
shoul d be reduced. To take account of these nodifications, the Panel has
made adj ustments to the estimtes provided by Kuwait. These adjustnents
reduce the estimted cost of the progranme to USD 7, 278, 268.

528. The Panel, therefore, recomrends conpensation in the amunt of
USD 7,278,268 for this claim
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6. Claim No. 5000407

529. Kuwait seeks conpensation in the amunt of USD 770,190 for a public
health survey. The purpose of the survey is to assess the costs of dealing
with the increased incidence of various diseases that nay have resulted from
Iraq’s invasion and occupation of Kuwait. Kuwait states that the survey
woul d enable it to obtain health statistics needed to identify disease

preval ence patterns anong persons who received treatnment in the nationa
health care system of Kuwait as well as those who may have received
treatnent in other ways.

530. The Panel finds that the survey constitutes reasonable nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

531. Following a review of the cost estimtes presented by Kuwait, the Pane

finds that the anobunts cl ai ned are reasonabl e.

532. The Panel

t her ef ore,

USD 770,190 for this claim

recommends conpensation in the anount of

Table 7. Reconmended anmounts for Kuwait’s nonitoring and assessnent cl ains
d ai m nunber Subj ect matter Anount cl ai ned r ecommended
(UsD) (UsD)

5000373 G oundwat er and Surface Water 842,812 ni
5000374 G oundwat er and Surface Water 981, 635 441, 523
5000375 G oundwat er and Surface Water 830, 661 638, 516
5000376 G oundwat er and Surface Water 10, 922, 933 4,873, 620
5000377 Marine and Coast al 612, 600 ni
5000378 Marine and Coast al 57, 554, 587 37,546, 888
5000397 Marine and Coast al 76, 620, 762 18,077,770
5000398 Marine and Coast al 157, 249, 044 8,237,792
5000399 Mari ne and Coast al 543, 792 ni
5000400 Mari ne and Coast al 1, 985, 633 ni
5000401 Marine and Coast al 208, 455 ni
5000402 Marine and Coast al 184, 125 ni
5000432 Terrestrial 84, 575, 306 10, 484, 988
5000433 Terrestrial 160, 344 160, 344
5000434 Terrestrial 38, 684, 607 7,246, 880
5000435 Terrestrial 390, 920 390, 920
5000436 Terrestrial 184, 125 ni
5000403 Public Health 6, 906, 162 6, 763, 546
5000404 Public Health 1, 150, 771 1, 150, 771
5000405 Public Health 4,940, 547 4,846, 396
5000406 Public Health 14,121, 103 7,278, 268
5000407 Public Health 770, 190 770, 190
Total 460, 421, 114 108, 908, 412
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VI, MONI TORI NG AND ASSESSMENT CLAI MS OF THE KI NGDOM COF SAUDI  ARABI A

Table 8. Saudi Arabia’s nonitoring and assessnment cl ai nms

Cl ai m nunber Subj ect matter Anount cl ai ned
(USD)
5000359 Mari ne and Coast al 3, 533,670
5000360 Mari ne and Coast al 19, 549, 743
5000361 Mari ne and Coast al 6, 442, 735
5000362 Marine and Coast al 1,414,740
5000363 Marine and Coast al 52,337,910
5000364 Marine and Coast al 11, 475, 985
5000365 Mari ne and Coast al 693, 000
5000408 Mari ne and Coast al 612, 000
5000409 Mari ne and Coast al 163, 907, 795
5000410 Marine and Coast al 1, 708, 685
5000411 Marine and Coast al 148, 470, 998
5000412 Marine and Coast al 756, 553
5000437 Terrestri al 163, 879
5000438 Terrestri al 4,143, 221
5000439 Terrestri al 554, 300
5000440 Terrestrial 3,781, 647
5000441 Terrestrial 6, 329, 843
5000442 Terrestrial 342, 496
5000413 Public Health 585, 960
5000414 Public Health 13, 925, 945
5000415 Public Health 1,538,791
5000416 Public Health 9, 975, 047
5000417 Public Health 28,502, 000
5000418 Public Health 1, 410, 000
Tot al 482, 156, 943

A. Overvi ew

533. Saudi Arabia submtted clainms for nmonitoring and assessnent of the
envi ronnent al damage, depletion of natural resources and public health
danage that it alleges to have suffered as a result of lraqg s invasion and
occupation of Kuwait.

534. Saudi Arabia clains that the nmassive anobunts of oil released into the
Persian @ulf polluted its beaches, intertidal areas, seabed, and coasta
waters. It states that additional marine and coastal pollution resulted
fromthe oil fires in Kuwmait. It alleges that the pollution caused damage
toits flora and fauna, and may have inpacts on public health.

535. Saudi Arabia also clains that its desert soils and vegetati on were
severely disrupted by mlitary activities and the effects of the oil fires.
These activities are alleged to have resulted in, inter alia, increased soi
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erosi on; increased risk of damage to human health frominhal ati on of
polluted air; and increased risk of severe adverse effects on desert
ecosystens and bi odiversity.

536. Finally, Saudi Arabia clainms that its popul ation suffered short-term
mediumterm and long-term adverse health effects as a result of this
envi ronnent al damage.

B. Inpacts on the narine and coastal environnent

1. Common el enents

537. Saudi Arabi a seeks conpensation for an integrated nonitoring and
assessnment programme to determne the extent of the damage to its nmarine and
coastal resources that may have resulted fromlraq s invasion and occupation
of Kuwait. The progranmme would also provide a scientific basis on which to
devel op neasures to renedi ate and restore damaged resources. The progranme
consi sts of eight projects for nmonitoring and assessing i npacts on the

mari ne and coastal environnent, claim Nos. 5000359, 5000360, 5000361
5000408, 5000409, 5000410, 5000411, 5000412; and four projects for

noni toring and assessing inpacts on fisheries, claimNos. 5000362, 5000363,
5000364, 5000365.

538. Saudi Arabia alleges that its offshore waters and nearly 1, 000
kilometres of its coastline north of Abu Ali were affected by the oil spil
resulting fromlraqg' s invasion and occupation of Kuwait. According to Saud
Arabi a, between 10 and 20 mllion barrels of oil were released into the
Persian Gulf as a result of Iraq’ s invasion and occupation of Kuwait. This
i ncludes oil which Iraq deliberately spilled fromfive oil tankers, fromthe
Al Ahmadi north tank field via the Sea Island Tanker Termi nal, and fromthe
Mn al Bakr terminal in lrag, in addition to | eakage from battl e- danaged
tankers and termnals after the hostilities. Furthernore, Saudi Arabia
states that unknown amounts of oil aerosols, soot, toxic conbustion products
and gases fromthe oil fires affected the coastal marine environnent.

539. Saudi Arabi a observes that sonme of the spilled oil can be accounted for
by oil recovery operations that were undertaken in 1991, as well as

vol atilization and dissolution of oil in the water. However, it alleges
that approximately 58 per cent of the oil released remains in the marine and
coastal environment. Saudi Arabia states that normal weathering forces nmay
have been relatively ineffective because in nmany cases the oil penetrated 15
to 20 centinetres bel ow the surface.

540. Saudi Arabia believes that approximately 3.7 mllion barrels of oil may
have sunk to the sea floor. According to Saudi Arabia, its industria
fishing fleet’s offshore catch dropped precipitously and has not recovered,
possi bl y because toxic compounds rel eased by sunken oil continue to damage
fish popul ations. However, Saudi Arabia also notes that research carried
out in 1992 failed to find sunken oil
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541. Saudi Arabia alleges that oil spilled as a result of Iraqg s invasion and
occupation of Kuwait caused harmto human health and the environnent. It
states that continuing human exposure to toxic conponents of crude oil may
occur through swi mm ng, boating, or other recreational activities in the
sea, through construction in the coastal zone or through consunption of fish
and shrinmp fromthe Persian Gulf. Saudi Arabia states that damage occurred
to areas of the coastline which support nuch of the biological productivity
for the entire Persian Gulf. It refers to reports in the scientific
literature identifying pervasive contam nation which inpacted all habitat
types and organi sms ranging fromalgal mats to seabirds. Saudi Arabia

al l eges that scientists found approxi mately 30 per cent of its mangroves
were killed by the spill, and that the mangrove forests continue to decline.
Simlar inpacts were observed in salt marshes, sand beaches and tidal flats.

542. lraq, inits witten response, raises several objections to Saud

Arabia’s marine and coastal nonitoring and assessment clains. |Iraq states
that the nonitoring and assessment which Saudi Arabia seeks to carry out is
unnecessary because the information sought is already available. In
particular, it argues that the proposed shoreline survey is unnecessary,
because the shoreline area of Saudi Arabia affected by the oil spill was
docunented in a report and contenporaneous satellite imges. It states that

all renediation work should be confined to the area identified in the report
and satellite inmages.

543. lIraq states that nany studies of post-invasion pollution in the Persian
@ul f concluded that the | evel of pollution was not different fromthe | eve
before 1991. Specifically, Irag states that “the source of oil spilled in

the Arabian Gulf during the 1991 events was nainly fromthe oil | oading
termnals ... [and] ... four sunken and | eaking vessels .... The tota
capacity of the tankers was about ... 2 mllion barrels”

544. lraq all eges that natural degradati on of petrol eum has al ready

renedi ated the harm because conditions in the Persian Gulf favour natura
petrol eum degradation. According to Iraq, although certain petrol eum
hydr ocarbons have direct toxic effects at high rates of exposure, these
compounds are highly volatile and are |l ost to the atnosphere shortly after
an oil spill. lraq states that conmpounds w th possi bl e bioaccumul ative
effects are mainly polyaromatic hydrocarbons and, in particular, the

car ci nogen benzo-a-pyrene, which is biodegradabl e.

545. Iraq asserts that the ongoing pollution of the Persian Gulf makes it
i npossible to isolate the war as the source of pollution of Saudi Arabia' s

coastal and marine environment. It contends that if hydrocarbons were
detected they would be the result of other recent oil spills, and would be
unrelated to the 1991 spill. |Iraq alleges that independent studies

denonstrated that |evels of total hydrocarbons in Persian Gulf waters and
sedi nents after 1991 were |l ower than | evels recorded before 1991



S/ AC. 26/ 2001/ 16
Page 93

546. Iraq argues that the proposed oceanographic survey is not essential to
the assessment of inpacts on fisheries because physical oceanography is not
a standard tool to assess fisheries productivity. |Iraq further argues that
any bi oaccumul ative effect on finfish would have been observed in the form
of tunours on fish bodies, and that no such effect has been recorded in the

Persian Gulf. Iraq also states that the marine animals which are clained to
have been affected have relatively short |life spans and any bi oaccumul ative
effect of the 1991 oil spill would no | onger be apparent. Iraq concl udes

that overfishing and not oil pollution has always been the main
envi ronnental concern in the Persian Gulf regarding comrercial fisheries.

547. lraq reiterated these contentions during the oral proceedings.

548. The Panel finds that there is evidence in the scientific literature that
substantial quantities of oil entered Saudi Arabia s marine and coasta
environnent as a result of Iraq s invasion and occupation of Kuwait.

Al t hough sone literature suggests that levels of oil contaninants in sone
habitats are sinmlar to | evels observed before Iraq s invasion and
occupation of Kuwait, other studies have found evidence of higher pollution
levels after 1991 relative to earlier years. Leaching of oil within
sedinents into the sea was observed by international scientists as recently
as two to three years ago. Wile several studies have pointed towards
recovery after 1991, not all parts of the Persian Gulf have received equa
attention in the published literature, and areas with elevated | evels of oi
pol l uti on may persist.

549. The Panel notes that petrol eum conpounds undergo significant degradation
due to a variety of natural chem cal, physical, and biol ogical processes. A
great deal of weathering occurs within the first 24 hours to a week after a
spill. Degradative processes nay further reduce the amount of petrol eum
based contam nati on over the course of nonths or years. However, there is
evi dence that these processes have not been able to degrade all fractions of
the oil even after many years have passed. Furthernore, sonme localities may
have conditions unfavourable to these processes and may therefore stil
contai n pockets of unweathered oil. Several studies have identified such
pockets of oil nore than two years after the spill. Wthout investigation
it is inpossible to determ ne the degree to which petrol eumremants and
unweat hered pockets of oil remain a concern. Thus, in the Panel’s viewthe
results of well-designed and conducted surveys, risk assessnents, technol ogy
treatment assessments, and simlar work shoul d devel op information useful in
assessi ng possi bl e ongoi ng i npacts and renedi ati on alternatives.

550. Although the Panel recognizes that, with the passage of tine, it my
be difficult for Saudi Arabia to identify danage that is solely or primrily
attributable to Iraqg’ s invasion and occupation of Kuwait, that difficulty
does not make it inappropriate for Saudi Arabia to undertake reasonable
studies to deternm ne the exi stence and nature of potential damage. The
Panel encourages Saudi Arabia to use a variety of techniques that may all ow
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researchers to determne the likely source of oil at any particular |ocation
(e.g. time trend anal yses, spatial anal yses, the use of control sites, and
the use of oil fingerprinting techniques). Thus, in the Panel’s view,
studies that investigate the degree to which it is possible to link current
levels of oil pollution with Iraq s invasion and occupation of Kuwait shoul d
produce useful informtion.

2. daimNo. 5000359

551. Saudi Arabi a seeks conpensation in the anpbunt of USD 3,533,670 for a
prelimnary assessnent of the areas of its marine environnent that were
affected by Iraq’ s invasion and occupation of Kuwait, including areas that
have al ready been renedi ated. The assessnment woul d be based on a review of
exi sting marine and coastal data. Saudi Arabia also proposes to establish a
G S and data management system that would i ncorporate data from ot her
projects in its marine and coastal resources nonitoring and assessnent
programme. |In addition, linmted field sanpling and anal ysis woul d be

undert aken.

552. As previously noted, there is evidence of damage to Saudi Arabia’ s
mari ne and coastal areas as a result of Iraq’ s invasion and occupation of
Kuwait. In the Panel’s view, it is reasonable for Saudi Arabia to conduct a
prelimnary assessnment of those areas. Saudi Arabia s proposal to refine
existing GS maps is al so appropriate.

553. The Panel finds that the programme constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7. However,
the Panel considers that certain nodifications are necessary.

554. The proposed sanpling and anal ysis conmponent is not necessary because
the information to be gained fromit can be obtained froma revi ew of

exi sting studies coupled with a |l ess intensive visual shoreline survey of
the type discussed in annex XXVII|l to this report. This shoreline survey
shoul d be conducted to assess the coverage, thickness, and weat hering of
observed oil, using established post-spill shoreline survey techniques. The
survey woul d provide sufficient information to verify the current
distribution of heavily oiled, noderately oiled, and lightly oil ed areas,
and assist in estimating natural degradation of the oil and in determning
the inmpacts of past clean-up and renedi ation activities. This survey should
use the sanme staffing and the sane sanpling transects as proposed for the
sanpl i ng and anal ysi s conponent.

555. For the reasons set out bel ow, the Panel does not find the conponent of
the project relating to the survey of sunken oil (claimNo. 5000410, paras.
600- 605) and the | ost beach use survey (claimNo. 5000412, paras. 617-619)
appropri ate.
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556. On the basis of the suggested nodifications, the Panel has nade
adjustrments to the cost estinates as follows:

(a) The costs relating to the sunken oil and | ost beach use surveys
have been elini nated;

(b) The costs of |aboratory anal ysis have been elininated;

(c) Transportati on and accomrodati on costs have been reduced by
appl yi ng standard rates; and

(d) The costs of travel of |ocal personnel to the United States have
been el i ni nated.

These adj ustnents reduce the estimated cost to USD 1, 861, 174.

557. The Panel, therefore, recomrends conpensation in the amunt of
USD 1, 861,174 for this claim

3. CaimNo. 5000360

558. Saudi Arabi a seeks conpensation in the anpunt of USD 19, 549,743 for a
project to assess the effectiveness of clean-up and renedi ati on nmeasures in
coastal areas affected by oil pollution resulting fromlraq s invasion and
occupation of Kuwait, and to determi ne whether additional renmediation is
required.

559. According to Saudi Arabia, this project is intended to nonitor changes
in the coastal zone, and is expected to be undertaken after the
i npl enentati on of clean-up and remedi ati on activities.

560. The Panel notes that clains for remediation activities are to be
reviewed in future instalments. Consequently, it has decided to transfer
this claimto a later instalnment, where it may be reviewed by the Panel with
the substantive cl ai ns.

4. CaimNo. 5000361

561. Saudi Arabi a seeks conpensation in the anount of USD 6,442,735 for a
project to determ ne the damage that may have been caused to its coastal and
of fshore coral reefs as a result of Iraq s invasion and occupation of
Kuwait. Saudi Arabia proposes to establish sanpling sites and transects to
estimate the density, diversity and condition of the fish and al ga
popul ati ons of coral reefs, and the incidence of disease anong them For
this purpose, 1,000 transects would be sampl ed through pneumatic coring in
ten nmainland and island coral reef sampling sites. Data obtained would be
used to assess damage to the coral reefs. The data would also serve as a
reference for future pollution studies and the selection of renedia
options.
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562. Inits witten coments, lraq contends that this project m ght duplicate
ot her nmonitoring and assessnment projects proposed by Saudi Arabia.

563. The Panel observes that duplication can be avoi ded by co-ordi nation of
projects, and has taken the necessary steps to elimnate duplication, where
appropriate, or to reduce costs where there is a risk of duplication with
ot her projects that are closely rel ated.

564. G ven the quantity of oil that was introduced into the Persian Gulf as a
result of lraq s invasion and occupation of Kuwait, and the |arge anounts of
oil that polluted the coastal zone of Saudi Arabia, the Panel considers it
appropriate for Saudi Arabia to attenpt to determne the long-termeffects

of the pollution on the coral reefs in the area.

565. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

566. Following a review of the project as presented by Saudi Arabia, the
Panel suggests certain nodifications, details of which are set out in
annex XXVI to this report.

567. On the basis of the suggested nodifications, the Panel has nade
adjustrments to the cost estinmates as foll ows:

(a) The costs of |aboratory anal ysis have been decreased;
(b) The costs of field transport have been reduced; and
(c) Labour costs have been reduced.

These adj ustnents reduce the estinmated cost to USD 4, 418, 360.

568. Accordingly, the Panel recomends conpensation in the anount of
USD 4, 418,360 for this claim

5. daimNo. 5000362

569. Saudi Arabi a seeks conpensation in the anount of USD 1,414,740 to
devel op an “inplementation plan” for projects to evaluate the status of its
Persian Gulf fisheries, and to value | osses to those fisheries resulting
fromlraq s invasion and occupation of Kuwait. Saudi Arabia proposes to
devel op detail ed study designs, including specific sanpling plans, sanpling
| ocations, control sites, data eval uation nethods, and approaches for
integrating existing data in the follow ng nonitoring and assessnent cl ai ims:
cl ai m No. 5000363 (paras. 574-579); claim No. 5000364 (paras. 580-583); and
cl ai m No. 5000365 (paras. 585-587).

570. The inplenentation plan woul d review existing data on comerci al,
subsi stence and recreational fisheries. It would also review and identify
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gaps in data on fishery stocks, habitats, and overall conditions in the
Persian Gulf. This project includes the incremental cost of incorporating
data from Saudi Arabia’s fishery projects into Saudi Arabia’s G S dat abase
and the cost of creating a database to serve all the projects covered by the
i mpl ement ati on pl an.

571. Historic fishery and pollution data indicates that the Persian Gulf
fisheries may have been damaged as a result of Iraq s invasion and
occupation of Kuwait. However, as discussed in paragraphs 580-583 and 584-
587, the Panel finds that two of the three studies covered by the

i mpl enentation plan (claimNo. 5000364 and cl ai m No. 5000365) are not
reasonable. Wth regard to the third study (oceanographic survey and
sanpling), the Panel finds that the proposed design work can be better
acconpl i shed as part of claimNo. 5000363 as nodified (paras. 574-579) which
i ncl udes provision for the costs of the GS work proposed in this claim

572. The Panel, therefore, finds that the inplenmentation plan is not
necessary, and thus does not constitute reasonabl e nonitoring and assessnent
for the purposes of paragraph 35(c) of Governing Council decision 7.

573. Accordingly, the Panel recommends no conpensation for this claim

6. ClaimNo. 5000363

574. Saudi Arabi a seeks conpensation in the anpunt of USD 52,337,910 to
undertake a five-year oceanographic survey and sanpling project to evaluate
| ong-term adverse effects on its fishery resources in the Persian Gulf of
the pollution fromthe oil spill resulting fromlraq s invasion and
occupation of Kuwait. According to Saudi Arabia, the project would include
near-shore and of fshore sanpling of marine organisns, water and sedi nents,
and nonitoring of near-shore currents. Approximately 20 anal ytical tests
woul d be conducted on each sanple. Saudi Arabia intends to eval uate both
pre-invasion and current data collected frommnonitoring stations along the
coast as part of the inplementation plan prior to the comencenent of this
pr oj ect.

575. As previously noted, there is evidence in the scientific literature that
a large quantity of oil was released into the Persian Gulf during Irag’ s

i nvasi on and occupation of Kuwait, and that part of this nmay still be

contami nating Saudi Arabia's coastal zone. The results of the project could
be useful for an understanding of the potential long-termeffects of Iraq' s

i nvasi on and occupation of Kuwait on the marine environnent, and the

eval uation of renedi ation and restoration alternatives.

576. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.
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577. Following a review of the project as presented by Saudi Arabia, the
Panel suggests certain nodifications, details of which are set out in

annex XXVIl to this report. |In particular, the nunber of sanples anal ysed
at each site could be reduced wi thout reducing the spatial or tenporal scope
of the project.

578. On the basis of the nodifications suggested, the Panel has devel oped a
revised estimate of the reasonable cost of the programre to achi eve the
purposes intended. This takes into account programre design and co-

ordi nation, evaluation of coastal nonitoring station data and the A S
conmponent originally envisaged under claimNo. 5000362. The nodifications
reduce the estimted cost to USD 18, 142, 163.

579. The Panel, therefore, recomends conpensation in the anount of
USD 18, 142,163 for this claim

7. CaimNo. 5000364

580. Saudi Arabi a seeks conpensation in the anount of USD 11,475,985 to
assess the loss of commercial fisheries resources that it may have suffered
as a result of pollution caused by Iraq s invasion and occupation of Kuwait.

581. The Panel finds that this study would duplicate the work to be
undertaken in other nonitoring and assessnent clainms of Saudi Arabia. In
particular, the Panel finds that information fromthe oceanographic survey
and sanpling project (claimNo. 5000363, paras. 574-579), if properly
organi zed, could provide information that woul d enabl e Saudi Arabia to
achi eve several objectives of this study.

582. For that reason the Panel finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governing Council decision 7.

583. The Panel, therefore, recomrends no conpensation for this claim

8. C ai mNo. 5000365

584. Saudi Arabi a seeks conpensation in the amunt of USD 693,000 for a
travel cost survey to quantify the loss to its popul ati on of recreationa
fishing opportunities as a result of Iraq s invasion and occupati on of
Kuwait. Saudi Arabia alleges that the oil spill denied access to the
natural and physical resources that support sport fishing, and damaged the
natural resource base. The study would include tel ephone interviews and

i ntercept surveys of individuals at beach sites and boat |andings to
determine current and pre-invasion use of fishing grounds. Information
about the contribution of recreational fishing to household diet would al so
be col |l ected.

585. I n the view of the Panel, the proposed travel cost survey is unlikely to
produce reliable data on the effects of Irag’ s invasion and occupati on of
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Kuwait on recreational fishing practices in Saudi Arabia, for conparison
with data for the period before Iraq’s invasion. The long |apse of tine
since Iraqg’ s invasion and occupation of Kuwait and the high rate of turnover
of expatriate comunities would make it difficult to obtain reliable

i nformation on sport fishing patterns fromcurrent interviews of resource
users.

586. The Panel, therefore, finds that the project does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
Governi ng Council decision 7.

587. Accordingly, the Panel recomends no conpensation for this claim

9. daimNo. 5000408

588. Saudi Arabi a seeks conpensation in the anpbunt of USD 612,000 for a
project to assess risks to human health and ecol ogi cal risks posed by oi
pollution of its marine and coastal environment as a result of Irag’ s

i nvasi on and occupation of Kuwait. According to Saudi Arabia, the

i nformati on obtained fromthe project would be used in the planning of
programmes to repair danage to the marine and coastal environnent.

589. In the Panel’s view, a project for risk assessment is appropriate, and

the net hods proposed are internationally recognized. Accordingly, the Pane

finds that the project constitutes reasonable nonitoring and assessnment, and
the expenses qualify for conpensation in accordance w th paragraph 35(c) of

Governing Council decision 7.

590. Upon review of the cost estimates presented by Saudi Arabia, the Pane
finds that the rates proposed for accommodati ons are hi gher than the
applicable standard rates. It also finds the anobunts clained for the
purchase of vehicles excessive. The Panel has nmade adjustnments to the costs
of these itens. These adjustnments reduce the estimated cost to USD 567, 985.

591. The Panel, therefore, recomends conpensation in the anount of
USD 567,985 for this claim

10. Clai m No. 5000409

592. Saudi Arabi a seeks conpensation in the anpunt of USD 163, 907,795 for a
project to survey the “oiled shoreline” between the Kuwait border and Abu
Ali in Saudi Arabia. The purpose of the survey is to obtain information on
the location, anbunt and type of oil pollution of the shoreline that may
have occurred as a result of Iraq s invasion and occupation of Kuwait.

Saudi Arabia proposes to performanalytical tests on a | arge nunber of
sanpl es coll ected during the survey, including tests for volatile organic
conpounds. The data obtained woul d provide the basis for detailed
remedi ati on pl anni ng.



S/ AC. 26/ 2001/ 16
Page 100

593. The evidence in the scientific literature indicates that extensive oi
pol l ution occurred along Saudi Arabia' s Persian Gulf coastline and that the
contamination persists in nany areas. In the view of the Panel, a survey of
the type proposed is a prerequisite to any renediati on of the damaged area,
and the met hods proposed for the survey are internationally recognized.

594. lraq, inits witten response, argues that testing for volatile organic
compounds is unrealistic because they are the first to evaporate foll ow ng
an oil spill.

595. The evidence in the scientific literature indicates that, while nany of
the volatile organi c conpounds are | ost through evaporation, sone of them
can persist on the shoreline in deeply buried oil deposits. Accordingly, it
is appropriate for Saudi Arabia to performtests for volatile organic
compounds on soil sanples fromthe shoreline. However, in the opinion of
the Panel, the nunmber and type of chemical anal yses can be reduced
substantially without inmpairing Saudi Arabia s ability to obtain usefu
results.

596. The Panel finds that the project constitutes reasonable nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

597. Following a review of the project as presented by Saudi Arabia, the
Panel suggests certain nodifications, details of which are set out in
annex XXVII1 to this report.

598. I n addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The costs of |aboratory tests and anal yses have been reduced to
reflect the decrease in the scale of sanpling; and

(b) Cor respondi ng downward adj ust ments have been nmade to the costs
of labour, travel, acconmodation, equipnent, field transport and field
survey by the application of standard rates or reduction in quantities.

These adj ustments reduce the estimted cost to USD 34, 976, 723.

599. Accordingly, the Panel recomends conpensation in the anount of
USD 34,976,723 for this claim

11. Cl ai m No. 5000410

600. Saudi Arabi a seeks conpensation in the anpunt of USD 1, 708,685 for a
study to determine the quantity and | ocation of sunken oil in its nmarine
envi ronnent that may have resulted fromlraq s invasion and occupati on of
Kuwait. Saudi Arabia proposes to devel op a survey plan using bathynmetric
and oceanographic data, together with fate and trajectory nodelling of the
oil spill. The search for sunken oil would be undertaken, mainly in deep
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wat ers, using aerial and sonar surveys. |If sunken oil is found, Saud
Arabi a proposes to use divers to examine it visually and retrieve sanpl es
for analysis. The information obtained fromthe survey woul d eventual |y be
used to fornmulate a renedi ati on plan

601. lraq argues in its witten response that the proposed programre woul d
have no utility. According to Iraq, oil droplets froma spill would not
conbine to formoil pools, but mght formsmll tarballs.

602. The Panel finds several technical problens with the proposed nethodol ogy
of the survey. Aerial surveys are not likely to detect sunken oil in deep
water ten years after it was rel eased, because the oil nobst probably woul d
have been buried by sedinment during that time. Even if sunken oil were
found, diver identification and sanpling of sunken oil beconmes limted in
the deep waters where Saudi Arabia proposes to | ook for them

603. In the Panel’s opinion, the study as proposed is unlikely to identify
sunken oil attributable to Iraq’'s invasion and occupation of Kuwait in
quantities that would pose a significant risk to the environnent so | ong
after Iraq' s invasion.

604. Accordingly, the Panel finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
CGoverni ng Council decision 7.

605. The Panel, therefore, recommends no conpensation for this claim

12. Cl ai m No. 5000411

606. Saudi Arabi a seeks conpensation in the anbunt of USD 148, 470,998 for a
project to evaluate technologies for the renediation of its marine and
coastal environnent areas fromoil pollution resulting fromlraq s invasion
and occupation of Kuwait. The programre woul d assess technol ogi es for
treating polluted coastal areas (“oiled shoreline”) and for renoving and

di sposi ng of any sunken oil

607. lraq argues in its witten response that the proposed assessment of
remedi ati on technologies is no nore than a feasibility study that woul d
normal |y be carried out by compani es conpeting for the renediation contract.

608. As noted previously in paragraphs 548-549, evidence in the scientific
literature indicates that extensive oil pollution occurred in Saudi Arabia’ s
mari ne and coastal environnment as a result of Iraqg’ s invasion and occupation
of Kuwait, and that pollution persists in many areas.

609. In the Panel’s opinion it is appropriate for Saudi Arabia to attenpt to
identify the different technol ogies that may be used for the renedi ation of
its coastal areas polluted by oil. The results of the assessnent woul d
assi st Saudi Arabia in selecting appropriate technol ogi es, conparing the
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ri sks and benefits of different renedi ati on neasures, and evaluating their
cost-effectiveness.

610. The Panel finds that a project to assess technol ogies for the
remedi ati on of polluted shoreline areas constitutes reasonabl e nonitoring
and assessnent. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

611. However, with regard to the sunken oil survey, the Panel has already
found that a project to survey for sunken oil does not constitute reasonable
noni toring and assessnent for the purposes of paragraph 35(c) of Governing
Council decision 7 (claimNo. 5000410, paras. 600-605). For the sane
reason, the part of the project that seeks to assess technol ogies for the
remedi ati on of sunken oil does not constitute reasonable nonitoring and
assessnment.

612. Saudi Arabi a devel oped the cost estinmate for the project by applying a
contingency factor to the estimated cost of remediation of the entire
affected area, including treatment of sunken oil. In the Panel’s opinion,
this method of cost estimation has resulted in a substantial overstatenent
of the costs and is, in any case, not appropriate for a project of this

t ype.

613. Following a review of the project as presented by Saudi Arabia, the
Panel suggests certain nodifications, details of which are set out in
annex XXIX to this report.

614. The Panel has devel oped a revised cost estinmate for the project by
separately costing its various conponents and using standardi zed rates. For
the reasons already indicated, all costs relating to work on sunken oil have
al so been elininated. The revised cost estimate devel oped by the Pane
amounts to USD 12, 793, 477.

615. Accordingly, the Panel recomends conpensation in the anount of
USD 12, 793,477 for this claim

616. The Panel notes that this project is closely related to the project of
Kuwait in claimNo. 5000398 (paras. 426-433). The Panel enphasizes, once
again, that effective co-operation between the Clainmants is likely to result
in reduced costs and increased scientific benefits for both of them The
Panel , therefore, considers that it would be desirable for Kuwait and Saud
Arabia to co-operate in undertaking their respective projects.

13. Cl ai m No. 5000412

617. Saudi Arabi a seeks conpensation in the anount of USD 756,553 to study
the extent to which recreational use of beaches in Saudi Arabia declined as
a result of Iraq’s invasion and occupation of Kuwait. The study woul d use a
travel cost survey of nationals and expatriates, as well as government
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records of beach use, to assess the reduction in beach use and to estimate
the econom c value of the loss of this anenity as a result of the inability
of its residents to use the beaches.

618. For the reasons given by the Panel in relation to claimNo. 5000365
(paras. 584-587) the Panel finds that the study does not constitute
reasonabl e nonitoring and assessnent for the purposes of paragraph 35(c) of
CGoverni ng Council decision 7.

619. The Panel, therefore, recomrends no conpensation for this claim

C. Inpacts on the terrestrial environnment

1. Common el enents

620. Saudi Arabi a seeks conpensation for an integrated nonitoring and
assessment programre to determine the extent of the danage to its
terrestrial resources that nay have resulted fromlraq s invasion and
occupation of Kuwait. The progranme would al so provide a scientific basis
on which to devel op neasures to mitigate the damage or to renedi ate and
restore damaged resources. The progranme consists of the six projects
reviewed as cl ai m Nos. 5000437 to 5000442 (paras. 632-664).

621. Saudi Arabia alleges that damage was caused to | arge areas of the

nort heastern Saudi Arabian desert by pollutants fromthe oil fires. The
damage is alleged to include adverse inpacts on nomadi c agriculture, the
desert ecosystemand its biodiversity, soil productivity, and groundwater
resources. |In addition, deposition of airborne pollutants fromthe oi

fires in Kuwait could have affected the chem stry of soils and the surviva
of plant species on the ground surface as well as the quality of groundwater
resour ces.

622. Saudi Arabia alleges that damage al so resulted fromthe depl oynment and
noverent of troops and associ ated support and conmbat vehicles. According to
Saudi Arabia, nost of the northern regions of its territory are plains
covered by gravel and rock fragments that forma desert pavenent. |n nany
areas this desert pavenent is bound by mineral matter to forma stable crust
above fine soils that are highly susceptible to wind erosion. Saudi Arabia
al l eges that disruption of the desert pavenment by troop and vehicle
novenent s increased soil erosion and the frequency and nagnitude of dust and
sandst or ns.

623. Inits witten response, lraq states that the northeastern regi on of
Saudi Arabia is a thinly popul ated “barren desert plateau with a | ow annua

precipitation and very rare sparse vegetation”. |Iraq further states that
“the dry hot clinate affects the devel opnment of the soil, which is i mmture,
primtive desert soil; characterized by shallow depth, Iight texture, and

negligi bl e content of organic substances”, and that it is located in one of
the major sand and dust storms regions of the world. Iraq argues that the
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area is subject to constant air pollution as a result of the operations of
the oil industry.

624. Wth regard to testing for groundwater pollution, Iraq alleges that
“[a] ccording to our know edge of the geohydrol ogy of Saudi Arabia there
exi st[s] no possibility of ground water pollution by any of the actions
described in the claini.

625. lraq argues that the terrestrial nonitoring and assessnent programme is
the responsibility of the environnmental authority in Saudi Arabia. Iraqg
states that only if and when there is evidence of a threat or danage
directly caused by Iraq, will Saudi Arabia be entitled to submt a claim
Mor eover, lraq contends that the claimed costs of the inplenentation plan
are exagger at ed.

626. lraq reiterated these contentions during the oral proceedings.

627. The scientific literature indicates that extensive damage was caused in
the territory of Saudi Arabia as a result of the oil fires in Kuwait and the
mlitary activities resulting fromlraqg s invasion and occupati on of Kuwait.

628. Paragraph 34(a) of Governing Council decision 7 provides that a direct
| oss includes damage, loss or injury suffered as a result of “[njilitary
operations or threat of mlitary action by either side during the period 2
August 1990 to 2 March 1991".

629. In the opinion of the Panel, it is possible that the desert surface,
groundwat er, and ecol ogy of the Saudi Arabian desert were damaged as a
result of the oil fires and the extensive novenents of mlitary personne
and equipnent. It is, therefore, appropriate for Saudi Arabia to undertake
monitoring and assessnent to eval uate the damage and determ ne the need for,
and neans of, remediation

630. The Panel recognizes that some of the danage to the desert ecol ogy of
Saudi Arabia may be due to causes other than Iraqg’' s invasion and occupation
of Kuwait. However, the possibility that damage coul d have resulted from

ot her causes does not nake it inappropriate for Saudi Arabia to attenpt to
identify the nature and extent of danmage that resulted fromlraq s invasion
and occupation of Kuwait. Indeed, this is a nmajor purpose of nonitoring and
assessnent.

631. Wth regard to Iraq’s general objection to nonitoring and assessnent
clainms, the Panel reiterates its view, stated in paragraphs 29-30, that
proof of environmental damage is not a prerequisite for compensability in
accordance with paragraph 35 of Governing Council decision 7.

2. Claim No. 5000437

632. Saudi Arabi a seeks conpensation in the amunt of USD 163,879 for a
programe to co-ordinate the various projects for the nmonitoring and
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assessnment of inmpacts on its terrestrial environment resulting fromlraq' s
i nvasi on and occupation of Kuwait. The programe woul d revi ew avail abl e
data, conduct a basic field survey, undertake prelimnary fiel dwork, and
devel op the final design of the programme.

633. In the Panel’s view, the project is an appropriate conmponent of Saud
Arabia’'s nmonitoring and assessnment programe. In particular, integration of
past research and co-ordination of the activities proposed would help to
avoi d duplication of effort, ensure efficient use of resources, and enhance
the scientific accuracy and utility of the nonitoring and assessment
activities.

634. The Panel, therefore, finds that the programre constitutes reasonabl e
noni toring and assessnent, and the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

635. One of the projects to be co-ordinated by the programme is the trave
survey on the | oss of desert canping opportunities in claimNo. 5000442
(paras. 662-664). As stated below, the Panel finds that that claimdoes not
constitute reasonabl e nonitoring and assessnent. For that reason, expenses
related to this portion of the claimhave been eliminated. The Panel has,
therefore, nade the necessary adjustnments to the estinmated cost of this
progr ame.

636. In addition, the costs of field transport, accomrdati ons and air trave
have been reduced by applying standard rates. These adjustments reduce the
estimated cost to USD 137, 573.

637. Accordingly, the Panel recommends conpensation in the anount of
USD 137,573 for this claim

3. CaimNo. 5000438

638. Saudi Arabi a seeks conpensation in the anpunt of USD 4,143,221 for
devel opnent of a GS database to facilitate analysis of field observations
and data regarding damage to its terrestrial environment resulting from
Irag’s invasion and occupation of Kuwait. This would entail updating and
expandi ng Saudi Arabia’'s existing GS by creating base maps of al
terrestrial study areas, incorporating data, and devel oping the anal ytica
tools to manage the data

639. The Panel considers it appropriate for Saudi Arabia to use GSinits
terrestrial nmonitoring and assessnment progranme. The Panel notes that Saud
Arabia has indicated that this project is to be integrated with the other
G S projects for which Saudi Arabia seeks conpensati on.

640. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.
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641. However, the Panel considers that the database for this project can be
conpleted in one year instead of the two years proposed. This will reduce
the costs of |abour.

642. Following a review of the cost estimates presented by Saudi Arabia, the
Panel has made adjustnents as foll ows:

(a) The anmount of | abour has been reduced to take account of the
decrease in the time for the conpletion of the database;

(b) The costs of the researcher and field biologist have been
el i m nat ed because they are not necessary for the devel opnent of a A S
dat abase;

(c) The costs of air travel, accomodation and field transport have
been reduced by, inter alia, the application of standard rates; and

(d) The cost of d obal Positioning Systemunits and software have
been reduced to reflect current nmarket prices.

These adj ustnents reduce the estinmated cost to USD 2, 440, 130.

643. Accordingly, the Panel recomrends conpensation in the amount of
USD 2,440,130 for this claim

4. CaimNo. 5000439

644. Saudi Arabi a seeks conpensation in the anbunt of USD 554,300 to assess
risks to human health and ecol ogy from damage to its terrestrial environnent
caused as a result of Iraqg s invasion and occupation of Kuwait. The

i nformati on obtai ned woul d be used to plan renediati on progranmes for the
damaged ar eas.

645. In the Panel’s view, the objectives of the project are appropriate and
the nethods to be used are internationally recognized.

646. The Panel, therefore, finds that the project constitutes reasonable
moni toring and assessnent, and the expenses qualify for compensation in
accordance with paragraph 35(c) of Governing Council decision 7.

647. However, the Panel considers that the assessnment shoul d be designed to
take advant age of existing and proposed data collection in other studies.

In addition, the Panel notes that the human health risk assessnment conponent
of this programe duplicates the human health ri sk assessment proposed in

cl ai m No. 5000415 (paras. 684-688). The Panel has, therefore, elimnated
expenses related to that conmponent fromthe costs of this programre.

648. Followi ng a review of the cost estimates presented by Saudi Arabia, the
Panel has made adj ustnents as foll ows:
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(a) The costs related to the human health risk assessnment have been
el i m nat ed,;

(b) The rates for field transport, acconmpdations and air trave
have been reduced by applying standard rates; and

(c) The costs of preparation and production of reports have been
reduced to what the Panel considers reasonable.

These adj ustnents reduce the estinated cost to USD 407, 428.

649. Accordingly, the Panel recomrends conpensation in the amount of
USD 407,428 for this claim

5. daimNo. 5000440

650. Saudi Arabi a seeks conpensation in the anpbunt of USD 3,781,647 for a
project to evaluate renediation and restoration technol ogi es for desert
surface, vegetation and groundwater resources in its territory which may
have been damaged as a result of lraq s invasion and occupati on of Kuwait.
The proposed technol ogy assessnent includes the follow ng three conponents:
technol ogy screening; environnental inpact analysis; and | east-cost

anal ysi s.

651. In the view of the Panel, the objectives of the project are appropriate.
Assessment of renediation technologies is a useful prelinmnary step in

sel ecting suitable renedi ati on neasures. The proposal to test the
performance of sel ected technol ogi es under various field conditions is
justified because no single technology will be appropriate for all danmaged
ar eas.

652. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

653. Following a review of the cost estimtes presented by Saudi Arabia, the
Panel has reduced the costs of field transport, accommodati on and air trave
by applying standard rates. The reductions bring the estimted cost to

UsD 3, 601, 754.

654. Accordingly, the Panel recomrends compensation in the amount of
USD 3,601,754 for this claim

655. The Panel urges that the risks of renediation be carefully considered.
Intrusive remedi ati on techni ques, especially those including excavation,
coul d cause additional disturbance to sensitive desert areas.
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6. Claim No. 5000441

656. Saudi Arabi a seeks conpensation in the anount of USD 6, 329,843 for a
project that would use field reconnai ssance, sanpling, and satellite and
aerial imaging to determ ne the extent of damage and natural recovery
processes in areas of its territory which nmay have been adversely affected
as a result of Iraq' s invasion and occupati on of Kuwait. Saudi Arabia
states that information about the current state of its environment is
necessary to enable it to design remediation that may be needed.

657. The Panel finds that some damage to the desert surface, groundwater, and
ecol ogy of the Saudi Arabian desert may have resulted fromlraq s invasion
and occupation of Kuwait.

658. Accordingly, the Panel finds that the project constitutes reasonable
nonitoring and assessment. Consequently, the expenses qualify for
conmpensation in accordance with paragraph 35(c) of Governing Counci

deci sion 7.

659. Following a review of the project as presented by Saudi Arabia, the
Panel suggests certain nodifications, details of which are set out in
annex XXX to this report.

660. I n addition, the Panel has made adjustnents to the cost estimate as
fol |l ows:

(a) The costs of analytical tests have been reduced to reflect a
decrease in the nunber of |aboratory anal yses and the application of
standard rates;

(b) The total amount of | abour required has been reduced; and

(c) The costs of field transport, accommodation and air travel have
been reduced by applying standard rates.

These adj ustnents reduce the estimated cost to USD 2, 840, 824.

661. Accordingly, the Panel recommends conpensation in the anmount of
USD 2, 840, 824 for this claim

7. daimNo. 5000442

662. Saudi Arabi a seeks conpensation in the anbunt of USD 342,496 for a
travel cost survey to assess the econonmic value of the | oss of desert
recreati onal canping opportunities that nay have resulted fromlraq' s

i nvasi on and occupation of Kuwait.

663. For the reasons given in relation to claimNos. 5000365 and 5000412
(paras. 584-587 and 617-619), the Panel finds that the study does not
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constitute reasonabl e nonitoring and assessnent for the purposes of
par agraph 35(c) of Governing Council decision 7.

664. Accordingly, no conmpensation is reconmended for this claim

D. Public health inpacts

1. Common el enents

665. Saudi Arabi a seeks conpensation for an integrated public health
monitoring progranme to identify and assess the adverse health effects in
its territory resulting fromlraqg s invasion and occupation of Kuwait. The
programe consists of six related conponents which are revi ewed separately
as claim Nos. 5000413 to 5000418 in paragraphs 672-706 bel ow.

666. Saudi Arabia alleges that the effects of Iraq’ s invasion and occupation
of Kuwait continue to pose serious long-termhealth risks to its popul ation

According to Saudi Arabia, these risks result primarily from pollutants that
were rel eased into the environment as a consequence of the oil spill and the
oil fires, as well as the traumatic stress experienced by the popul ation

667. Saudi Arabia states that although short-term and nmedi umterm adverse
health effects have already been identified, the long-termhealth effects
remai n | argely unknown. Accordingly, Saudi Arabia proposes to conduct a
| ong-term surveillance programe to identify any such health risks and to
sel ect prevention and treatnment measures.

668. According to Saudi Arabia, the long-termsurveillance programe will co-
ordinate the collection of existing and future public health data; identify
and nonitor persons suspected to have been exposed to the effects of Iraq' s

i nvasi on and occupation of Kuwait; provide diagnoses of diseases in their
primary stages; and study possible causal |inks between the di seases and

envi ronnental pollution. Saudi Arabia contends that failure to conduct such
a programme woul d | eave substantial gaps in know edge concerning the | ong-
term human health effects of Iraq’ s invasion and occupation of Kuwait, and
that this could make it difficult to identify and inplenment appropriate
prevention and treatnent measures.

669. In its witten response to the clains of Saudi Arabia, Irag states that
no data are available to assess and separate the contribution of airborne
particul ates generated by the vast nunber of flares and sand storns in the
ar ea.

670. lraq reiterated these contentions during the oral proceedings.

671. The Panel notes that there is evidence in the scientific literature

i ndi cating that some harnful airborne pollutants fromthe oil fires reached
Saudi Arabia. The evidence al so suggests that the adverse health effects of
airborne pollutants originating fromoil fires are distinguishable from
those originating fromoperational flares and natural sources such as
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sandstorns. It is possible, therefore, that pollutants fromthe oil fires
have increased the long-termrisks of certain diseases in the affected
popul ation, including respiratory and pul nonary di seases.

2. CaimNo. 5000413

672. Saudi Arabi a seeks conpensation in the anbunt of USD 585, 960 to devel op
and co-ordinate the scope of work, specific requirenents, schedul es and
costs of the five separate elenents of its progranme to nonitor the inpacts
that Iraq s invasion and occupation of Kuwait nay have had on public health
inits territory.

673. I n the Panel’s view, such a detailed plan is appropriate for the co-
ordi nation of the various elenments of the public health nonitoring
programme. The Panel, therefore, finds that the plan is an appropriate
conponent of reasonable nonitoring of public health. Consequently, the
expenses qualify for conmpensation in accordance w th paragraph 35(d) of
Governi ng Council decision 7.

674. However, the Panel considers that the staffing proposed shoul d include
the disciplines of epideniology, nedicine, survey methodology, air quality
noni toring and nodel I'i ng, and biostatistics.

675. Following a review of the cost estimates presented by Saudi Arabia, the
Panel has made adj ustnents as foll ows:

(a) The costs of transportation, travel, accommodation, and daily
subsi stence al | owance have been reduced by, inter alia, the application of
standard rates; and

(b) The costs of office, scientific and medi cal equi pnment have been
el i mi nat ed because they should be provided from awards recomrended for Saud
Arabia’ s other public health nonitoring clains.

These adj ustnents reduce the estimted cost to USD 405, 633.

676. The Panel, therefore, recomrends conpensation in the amunt of
USD 405, 633 for this claim

3. CaimNo. 5000414

677. Saudi Arabi a seeks conpensation in the anpunt of USD 13, 925,945 for a
programme to establish and operate a data repository and an exposure
registry. According to Saudi Arabia, the data repository would collect and
manage documents and data relating to changes in the environnent,
particularly those that may have inpacts on the health of the population, in
the periods before and after Irag’ s invasion and occupation of Kuwait. It
woul d al so maintain the medical records of persons participating in the
programme. The exposure registry would identify persons who nmi ght have been
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affected by Iraqg’ s invasion and occupation of Kuwait, and maintain data on
their health status.

678. There are valid reasons for the inclusion of a data repository and an
exposure registry in a long-termpublic health surveillance programre.
These facilities provide a central resource useful to epideniological and
clinical researchers because they help to co-ordinate nedical data in a
central location. This would nake it easier to identify diseases and their
potential causes.

679. The Panel finds that the programme constitutes reasonable nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

680. Following a review of the claim the Panel suggests certain

nodi fications including, in particular, an increase in the nunber of
househol ds to be surveyed for recording in the exposure registry. Details
of the suggested nodifications are set out in annex XXXI to this report.

681. Saudi Arabia proposes to construct a new building to house the data
repository and exposure registry. The Panel finds that such a facility is
necessary for the effectiveness of the programre. The Panel agrees with
Saudi Arabia that it would be nore cost-effective to construct a new
building than to enter into a long-term | ease of prem ses. However, the
estimated construction costs presented by Saudi Arabia are excessive and do
not take account of the residual value of the building after conpletion of
the programme. The Panel has adjusted the costs accordingly.

682. In addition, the Panel has made adjustnents to the cost estimates as
fol |l ows:

(a) The cost of | abour has been reduced by applying standard rates;
and

(b) The cost of the surveys has been increased to reflect their
expanded scope.

These adj ustnments reduce the estimated cost to USD 12,590, 100.

683. The Panel, therefore, recomrends conpensation in the amunt of
USD 12,590, 100 for this claim

4., ClaimNo. 5000415

684. Saudi Arabi a seeks conpensation in the anpunt of USD 1,538,791 for a
project to nonitor and assess risks to human health as a result of Iraq’ s

i nvasi on and occupation of Kuwait. According to Saudi Arabia, the purpose
of the project would be to facilitate prioritization of the potential health
risks to focus ongoi ng environnental renediation efforts on substances or

| ocations that pose the greatest risks to hunman health. In addition, the
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project would provide a foundation for efforts to prevent and treat diseases
that may have resulted fromlraq' s invasion and occupation of Kuwait.

685. In the Panel’s opinion, it is appropriate for Saudi Arabia to undertake
such a project, given the large quantities of pollutants that were rel eased
into the environment, and the likelihood that the population will continue
to be exposed to sonme of these pollutants through a variety of pathways.
Human health ri sk assessnents are conmonly used to identify and assess
potential health risks and to provide gui dance on the design of nonitoring
programes and t he devel opnent of clean-up standards. In the Panel’s view,
the basi c net hodol ogy proposed by Saudi Arabia is consistent with standard
practices.

686. The Panel finds that the programme constitutes reasonable nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

687. Upon a review of the estinated costs presented by Saudi Arabia, the
Panel considers that the estimated | abour costs are reasonable. However,
the Panel has adjusted the costs of travel and accommodati on by appl ying
standard rates. These adjustnments reduce the estimted cost to

USD 1, 521, 143.

688. The Panel, therefore, recomrends conpensation in the amunt of
USD 1, 521, 143 for this claim

5. ClaimNo. 5000416

689. Saudi Arabi a seeks conpensation in the anbunt of USD 9, 975,047 for a
project to deternmine the long-termhealth effects on its population that nay
have resulted fromlraqg' s invasion and occupation of Kuwait. The project
woul d i nvol ve | ong-term epi dem ol ogi cal studies, and investigations into

rel ati onshi ps between invasion-rel ated environmental danage and changes in
di sease patterns. The project would al so provi de necessary data for the
exposure registry envisaged in claimNo. 5000414 (paras. 677-683).

690. The Panel finds that the programme constitutes reasonable nonitoring of
public health. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(d) of Governing Council decision 7.

691. Upon review of the cost estimtes presented by Saudi Arabia, the Pane
finds that the level of |abour proposed exceeds what is necessary for the
programme. The Panel has therefore reduced the | abour costs by

approxi mately hal f.

692. One of the conponents of the programme is a “feasibility studies working
semnar” to be held in Saudi Arabia. The cost estimate includes provision
for 40 nedical experts to travel fromthe United States to attend the

sem nar for five days. The Panel does not consider such a seminar to be
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necessary, and has therefore elimnated all expenses related to it.
Together with the reduction in |abour costs, these adjustnments reduce the
estimated cost to USD 5, 106, 058.

693. The Panel, therefore, recomrends conpensation in the amunt of
USD 5, 106, 058 for this claim

6. Claim No. 5000417

694. Saudi Arabi a seeks conpensation in the anpunt of USD 28,502,000 for a
clinical nonitoring progranme that would trace the devel opment of clinica
synptons and di seases in persons identified as having suffered adverse
health effects caused by pollution resulting fromlraq s invasion and
occupation of Kuwait.

695. The nonitoring programe woul d i nvol ve the foll ow ng:
(a) Revi ew of existing clinical studies and data;

(b) Cinical testing of selected persons, including tests for
pul monary function, X-rays, and bl ood tests;

(c) Conpr ehensi ve medi cal screening and exami nations for sections of
the popul ation that would be identified by the exposure registry to be
establ i shed under claimNo. 5000414 (paras. 677-683); and

(d) Integration of the data obtained fromthe tests and screening
into Saudi Arabia’s existing national health care database.

696. Testing would be carried out on persons identified as havi ng been
exposed to pollution resulting fromlraq s invasion and occupati on of Kuwait
and on a suitable control sanple of unexposed persons. The progranme is
expected to last for at |east 40 years. However, the claimis for costs to
be incurred during the first five years of the programre.

697. In the view of the Panel, it is |likely that some of the adverse health
effects will only becone apparent after many years. It is, therefore,
appropriate for Saudi Arabia to establish and operate a long-termclinica
noni tori ng programe as proposed.

698. The Panel finds that the programme constitutes reasonabl e nonitoring of
public health. Consequently, expenses of the progranme qualify for
conmpensation in accordance with paragraph 35(d) of Governing Counci

decision 7.

699. However, the Panel considers that several aspects of the progranme
shoul d be nodified. |In particular, the scale of the sanpling progranmme is
| arger than necessary to achieve the stated objectives and shoul d be
reduced. The frequency of medical exami nations should al so be reduced.
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Details of the suggested nodifications are set out in annex XXXIl to this
report.

700. On the basis of these nodifications, the Panel has devel oped a revised
estimate of the cost of the programme that it considers to be reasonable to
achi eve the purpose intended. The revised estimte amounts to

UsD 7, 162, 958.

701. The Panel, therefore, recomrends conpensation in the anount of
USD 7,162,958 for this claim

7. ClaimNo. 5000418

702. Saudi Arabi a seeks conpensation in the anpbunt of USD 1,410,000 for a
public health survey. The purpose of the survey is to assess the costs of
dealing with the increased incidence of various diseases withinits

popul ation that may have resulted fromlraq s invasion and occupation of
Kuwait. According to Saudi Arabia, this progranme would enable it to obtain
health statistics needed to identify disease preval ence patterns anong
persons who received treatnment in the Saudi Arabian health care system as
wel | as those who may have received treatnent in other ways.

703. In the view of the Panel, the objective of the survey is appropriate.
The Panel, therefore, finds that the progranme constitutes reasonable
nonitoring of public health, and the expenses qualify for conpensation in
accordance with paragraphs 35(d) of Governing Council decision 7.

704. Following a review of the project as presented by Saudi Arabia, the
Panel suggests certain nodifications, details of which are set out in
annex XXXI'Il to this report.

705. In addition, the Panel has made adjustnents to the cost estimate as
foll ows:

(a) The costs of |abour have been reduced by the application of
standard rates;

(b) The costs of sundries and contingenci es have been reduced; and

(c) The cost of office rental has been reduced to what is considered
reasonabl e.

These adj ustnents reduce the estimated cost to USD 611, 177.

706. The Panel, therefore, recomrends conpensation in the amunt of
USD 611,177 for this claim
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Arabi a’s nonitoring and assessnent

clai ns

Cl ai m nunber

Subj ect matter

Anmount cl ai med

Anmount recommended

(UsD) (UsD)
5000359 Marine and Coast al 3, 533,670 1,861, 174
5000360 Marine and Coast al 19, 549, 743 Transferred
5000361 Marine and Coast al 6,442,735 4,418, 360
5000362 Marine and Coast al 1, 414,740 ni

5000363 Marine and Coast al 52, 337,910 18, 142, 163
5000364 Mari ne and Coast al 11, 475, 985 ni

5000365 Mari ne and Coast al 693, 000 ni

5000408 Marine and Coast al 612, 000 567, 985
5000409 Marine and Coast al 163, 907, 795 34,976, 723
5000410 Marine and Coast al 1, 708, 685 ni

5000411 Marine and Coast al 148, 470, 998 12,793, 477
5000412 Mari ne and Coast al 756, 553 ni

5000437 Terrestrial 163, 879 137,573
5000438 Terrestrial 4,143, 221 2,440, 130
5000439 Terrestrial 554, 300 407, 428
5000440 Terrestrial 3,781, 647 3,601, 754
5000441 Terrestrial 6, 329, 843 2,840, 824
5000442 Terrestrial 342, 496 ni

5000413 Public Health 585, 960 405, 633
5000414 Public Health 13, 925, 945 12, 590, 100
5000415 Public Health 1,538,791 1,521, 143
5000416 Public Health 9, 975, 047 5, 106, 058
5000417 Public Health 28, 502, 000 7,162, 958
5000418 Public Health 1, 410, 000 611, 177
Total 482, 156, 943 109, 584, 660
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I X MONI TORI NG AND ASSESSMENT CLAI MS CF THE SYRI AN ARAB REPUBLI C

Table 10. Syria's nonitoring and assessnment cl ai nms

d ai m nunber Subj ect matter Anpunt cl ai ned
(UsD).

5000366 Transport and Dispersion of Ar 97, 800
Pol | ution

5000367 Transport and Dispersion of Ar 214, 000
Pol | ution

5000368 Transport and Di spersion of Air 129, 862
Pol | ution

5000369 Transport and Dispersion of Ar 914, 223
Pol | ution

5000370 Cultural Heritage 12, 000

5000371 Cultural Heritage 979, 000

5000372 G oundwat er and Surface Water 815, 500

5000443 Terrestri al 416, 300

5000444 Terrestri al 651, 000

5000419 Public Health 1, 394, 200

Total 5, 623, 885

A.  Overvi ew

707. Syria subnmitted clainms to nonitor and assess damage to the environnent
and public health due to Iraq’ s invasion and occupation of Kuwait. It
states that Irag’'s detonation of Kuwait’s oil wells during the final days of
Iraq’s invasion and occupation of Kuwait resulted in the release of |arge
quantities of snoke into the atnmosphere and that, as a result, sul phur

di oxi de and ot her harnful gases reached Syrian territory and caused adverse
i mpacts.

708. Syria alleges that the adverse inpacts of the oil fires were not

restricted to changes in air quality. It clains that the increased
concentration of pollutants affected its water, cultural heritage and
agricultural resources, polluted its soil, killed its livestock, and

adversely affected public health.

709. lraq, inits witten response, questions the basis of Syria' s contention
that air pollution fromthe oil fires reached its territory. Ilraq contends
that, because of the direction of the prevailing winds in the region, the
snmoke plume fromthe oil fires extended nostly southward, in the opposite

direction fromSyria. It also states that Syria has failed to show that it
has suffered any direct danage as a result of Iraq’ s invasion and occupation
of Kuwait. |Iraq further argues that, because of the conposition of the soi

in Syria, soil contam nation due to acid rain would not be possible.

710. lraq reiterated these contentions during the oral proceedings.
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711. The Panel has taken note of the views of Iragq. However, as previously
i ndi cated in paragraphs 29-30, a claimant is not required to prove that it
has suffered danage before it can submt a claimfor nonitoring and
assessment of environmental danage and depletion of natural resources. The
purpose of monitoring and assessnment is to enable the claimant to devel op
evi dence to establish whether environnental damage has occurred, and to
gquantify the extent of the damage. Accordingly, the Panel does not consider
it unreasonable for Syria to attenmpt to find out if air pollutants fromthe
oil fires in Kuwait reached its territory and had any adverse effects there.

B. Transport and dispersion of air pollution

1. daimNo. 5000366

712. Syria seeks conpensation in the amount of USD 97,800 for a prelimnary
study that was conpleted in 1997. The purpose of the study was to determ ne
the amount of pollutants that m ght have been transported to Syria fromthe
oil fires that resulted fromlraq s invasion and occupati on of Kuwait. A
report on the study was filed with the Comi ssion

713. There is evidence in the scientific literature that em ssions fromthe
oil fires may have reached parts of Syria, albeit infrequently. The

evi dence suggests that, given the distance between Syria and Kuwait, and the
regional wi nd patterns, the amount of pollutants fromthe oil fires that

m ght have reached Syrian territory is likely to be small, although that
possibility cannot be ruled out conpletely.

714. Under the circunstances, it was appropriate for Syria to attenpt to
deternm ne whether pollutants fromthe oil fires reached its territory. The
Panel , therefore, finds that the study constituted reasonabl e nonitoring and
assessment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

715. Syria did not submit sufficient evidence to support the expenses it
clainmed for the prelimnary study.

716. The Panel, therefore, issued Procedural Order No. 5, dated 18 COctober
2000, in which it requested Syria to provide, inter alia, docunentary and
ot her appropriate evidence in support of the claim In response, Syria
submitted a one-and-a- hal f-page docunment explaining in general terns the
basis for the expenses clainmed. No evidence such as contracts, invoices,
recei pts, salary vouchers, accounting records, tinme sheets or budgets was
provi ded, and no expl anation was given for the failure to provide such

evi dence.

717. The Panel finds that Syria has failed to neet the evidentiary
requi rements for conpensation specified in article 35(3) of the Rules and
Governi ng Council decision 46.
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718. The Panel, therefore, recomrends no conpensation for this claim

2. Claim No. 5000367

719. Syria seeks compensation in the anpbunt of USD 214,000 for a project to
deterni ne the damage that may have been caused in Syria by airborne
pollutants fromthe oil fires resulting fromlraq s invasion and occupation
of Kuwait. Syria proposes to review and anal yse weather charts in the
Syrian Meteorol ogi cal Departnent for the period between February and Cctober
1991 in order to verify the mathemati cal nodel used in the prelimnary study
referred to in claimNo. 5000366 (paras. 712-718). The project would al so
attenpt to determ ne the dates during this period when wi nds blew from
Kuwait toward Syria, and to establish the acconpanying formation of

at nospheric lows and highs in Syria.

720. There is evidence in the scientific literature that the snmoke plunme from
the oil fires remained one to five kilonmetres above the ground. The Pane
notes, however, that a review of weather charts would only provide

i nformati on on surface wind patterns. 1In order to be useful, a project

woul d need to include nmeasurenents at higher altitudes. Hence, re-analysis
of surface wind patterns is unlikely to achieve the objectives of the
project. Information from Syria indicates that it does not have adequate
facilities to undertake the necessary higher altitude neasurenents.

721. The Panel finds that this project does not constitute reasonable
nmoni toring and assessment for the purposes of paragraph 35(c) of Governing
Counci| decision 7.

722. The Panel, therefore, recommends no conpensation for this claim

3. G aimNo. 5000368

723. Syria seeks conpensation in the amount of USD 129,862 for a project to
map the di spersion over Syria of pollutants which nmay have been generated by
the oil fires that resulted fromlraq s invasion and occupati on of Kuwait.

A maj or conponent of the costs clainmed is for the purchase and anal ysis of
satellite images.

724. Syria did not provide sufficient evidence regarding the nature of this
project or the basis for the estimated costs. The Panel, therefore, finds
that Syria has failed to neet the evidentiary requirenents for conpensation
specified in article 35(3) of the Rules and Governi ng Council decision 46.

725. Consequently, no conpensation is recommended for this claim

4, ClaimNo. 5000369

726. Syria seeks compensation in the anobunt of USD 914, 223 for expenses
relating to a project on atnospheric nodelling. According to Syria, it
woul d participate in the atnospheric nodelling project to be undertaken by
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Iran (claimNo. 5000330, paras. 71-78). Syria intends to use the results of
the project to assess the transport and deposition of pollutants fromthe
oil fires onits territory. The amount claimed is stated to include Syria's
share of the costs of the Iranian project, the cost of devel oping Syrian

nmet eor ol ogi cal data for use in the nodel, and the cost of a conputer work
station to be purchased by Syria.

727. At the Panel’s request, the secretariat asked Syria to provide evidence
of its participation in the Iranian project. The information provided to
the Panel during its review of this claimwas not sufficient either to show
that Syria was participating in the Iranian project or to explain the basis
on which Syria s alleged share of the costs was cal cul at ed.

728. The Panel, therefore, finds that Syria has failed to neet the
evidentiary requirements for conpensation specified in article 35(3) of the
Rul es and Governi ng Council deci sion 46.

729. Consequently, no conpensation is recommended for this claim

C. Inpacts on cultural heritage naterials and sites

1. daimNo. 5000370

730. Syria seeks conpensation in the anmount of USD 12,000 for a prelininary
study to assess damage to cultural heritage sites in its territory that may
have been caused by pollutants fromthe oil fires in Kuwait. The study was
conpleted in 1998 and involved field visits by qualified persons to a nunber
of archaeol ogical sites in Syria to determne if the sites had suffered any
envi ronnental damage. The study was descriptive in nature; visua
observations of the deterioration of structures were noted, but no

anal ytical testing was done.

731. As noted in paragraph 713, there is evidence in the scientific
literature that sone airborne pollutants fromthe oil fires nay have reached
parts of Syria, albeit infrequently. |In the Panel’s opinion, given the

di stance between Syria and Kuwait, and the regional w nd patterns, the
amount of pollutants that might have reached Syrian territory was likely to
be small, although the possibility that Syrian cultural heritage sites were
affected by pollutants fromthe oil fires cannot be ruled out conpletely.

732. The Panel considers that it was appropriate for Syria to attenpt to
det ermi ne whet her danage was caused to its cultural heritage sites by
pollutants resulting fromlraq s invasion and occupati on of Kuwait.

733. The Panel, therefore, finds that the study constituted reasonabl e
moni toring and assessnent, and the expenses qualify for compensation in
accordance with paragraph 35(c) of Governing Council decision 7.

734. Syria did not provide evidence such as contracts, invoices, receipts,
sal ary vouchers, accounting records, tine sheets or budgets to support the
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cl ai med expenses. At the request of the Panel, Syria provided further

i nformati on. The Panel finds that this additional information is
insufficient to denonstrate the circunstances and anount of the expenses
cl ai med.

735. Consequently, the Panel finds that Syria has failed to neet the
evidentiary requirements for conpensation specified in article 35(3) of the
Rul es and Governi ng Council decision 46.

736. The Panel, therefore, recomrends no conpensation for this claim

2. Claim No. 5000371

737. Syria seeks conpensation in the amount of USD 979,000 for a project to
assess damage that may have been caused to cultural heritage sites in Syria
by pollutants fromthe oil fires in Kuwait. According to Syria, the project
woul d consi st of field surveys; collection, docunentation and anal ysis of
data; and identification of danaged sites, nethods of treatnent and
estimted costs. On the basis of the information obtained, recomendations
woul d be formul ated to develop a surveillance system for the regul ar
assessnment of rehabilitation nmeasures.

738. The Panel finds that the project is an appropriate attenpt to determ ne
whet her pollutants fromthe oil fires had any inpact on cultural heritage
sites in Syria. Thus it constitutes reasonable nonitoring and assessnent,
and the expenses qualify for conpensation in accordance w th paragraph 35(c)
of Governing Council decision 7.

739. Following a review of the project as presented by Syria, the Pane
suggests certain nodifications, details of which are set out in annex XXXV
to this report.

740. Following a review of the cost estimate presented by Syria, the Pane
has devel oped a revised cost estimate for a project of reduced scope that it
consi ders reasonable. This involves a substantial reduction in |abour
costs. The revised estimate ampunts to USD 250, 000.

741. Accordingly, the Panel recomends conpensation in the anount of
USD 250,000 for this claim

D. Inpacts on groundwater and surface water

Cl ai m No. 5000372

742. Syria seeks compensation in the anpbunt of USD 815,500 for a project to
assess the pollution of surface water and groundwater in its territory that
may have been caused by pollutants fromthe oil fires that resulted from
Iraq’s invasion and occupation of Kuwait. The purpose of the study woul d be
to investigate and verify the extent and inpact on surface water and
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groundwat er of pollution fromthe oil fires, including acidification caused
by acid rain precursors (nitrogen oxides and sul phur di oxide).

743. As previously noted, pollutants fromthe oil fires may have reached
parts of Syria, albeit infrequently. 1In the view of the Panel, given the
di stance between Syria and Kuwait, and the regional wi nd patterns, the
amount of pollutants fromthe oil fires in Kuwait that night have reached

Syrian territory is likely to be small. However, although the possibility
that the oil fires affected groundwater in Syria is very low, it cannot be
ruled out conpletely. It is, therefore, appropriate for Syria to attenpt to

ascertain whether any pollutants reached its territory and, if so, whether
they caused any damage.

744. The Panel finds that the project constitutes reasonable nonitoring and
assessnment. Consequently, the expenses qualify for conpensation in
accordance with paragraph 35(c) of Governing Council decision 7.

745. Following a review of the project as presented by Syria, the Pane
suggests certain nodifications, details of which are set out in annex XXXV
to this report.

746. Taki ng account of the suggested nodifications, the Panel has nade
adj ustments as foll ows:

(a) The total anount of |abour required has been reduced to take
account of the reduced scope of the project;

(b) The costs of computers and software have been reduced; and

(c) The cost of apparatus to neasure heavy netal s has been
el i m nat ed.

These adj ustnents reduce the estinmated cost to USD 159, 600.

747. The Panel, therefore, recomends conpensation in the anount of
USD 159, 600 for this claim

E. |lnpacts on the terrestrial environnent

1. CaimNo. 5000443

748. Syria seeks compensation in the anount of USD 416,300 for a study to
deternmine the effects of the oil fires in Kuwait on Syrian livestock and to
estimate the costs of any danage that nay have occurred. According to
Syria, air pollution fromthe oil fires spread to Syria from February to
Novenber 1991, leading to acid rain, the build-up of residue in shrubs and
grasses, and the |ong-term bi oaccumul ati on of pollutants in shrubs and
grasses. Syria alleges that sheep nortality increased as a result of
grazi ng on contam nated grassland and dri nki ng contam nated water.
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749. Syria proposes to determ ne the size of the sheep popul ati on before and
after the period during which the oil fires burned, define the contamni nated
areas and the nunber of sheep in these areas, identify the effects of
contami nants on natural rangelands and on rain water, investigate cases of
di sease in sheep and their treatnment, and devel op an econonic and
statistical analysis of any danage identified.

750. lraq, inits witten response, argues that Syria did not provide
substanti al evidence of any harm detected in |ivestock

751. As previously noted (paras. 29-30), the Panel does not consider that
proof of environmental damage is a prerequisite for conpensability.

752. However, the Panel notes that Syria has failed to provide details
regardi ng the proposed nethodol ogy and it has not indicated how the study
woul d I'ink sheep nortality to air pollution resulting fromlraqg' s invasion
and occupation of Kuwait.

753. The Panel finds that the study does not constitute reasonable nonitoring
and assessnent for the purposes of paragraph 35(c) of Governing Counci
deci sion 7.

754. Accordingly, no compensation is reconmended for this claim

2. CaimNo. 5000444

755. Syria seeks conpensation in the amount of USD 651,000 for a study to
deternmine the effect of the oil fires in Kuwait on Syria s forest resources,
and to estimate the costs of any damage that may have occurred. According
to Syria, the air pollution fromthe oil fires damaged a | arge nunber of
young seedlings and dried pasture shrubs.

756. Syria proposes to survey the areas suspected to have been damaged by
pollution fromthe oil fires, assess the age and types of trees in those
areas before and after 1991, and identify specific causes of damage.

757. lraq, inits witten response, argues that Syria did not provide
substanti al evidence of any harm detected in its forest sector.

758. As previously noted (paras. 29-30), the Panel does not consider that
proof of environmental damage is a prerequisite for conpensability.

759. However, the Panel notes that Syria has not provided any details of the
proposed net hodol ogy; nor has it indicated how the study would differentiate
vegetation contam nated as a result of Iraq s invasion and occupation of
Kuwait fromthat contami nated by other sources.

760. The Panel finds that the study does not constitute reasonable nonitoring
and assessnent for the purposes of paragraph 35(c) of Governing Counci
deci sion 7.
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761. Accordingly, no conpensation is reconmended for this claim

F. Public health inpacts

Cl ai m No. 5000419

762. Syria seeks compensation in the anount of USD 1, 394,200 for a project to
assess the state of health of its population before, during and after the

oil fires in Kuwait. According to Syria, air pollution fromthe oil fires
spread to Syria from February to Novenber 1991, with adverse inpacts on
public health.

763. Syria proposes to exam ne various health indicators, focusing on birth
rates, nortality, fertility, nmortality of children under one year and under
five years of age as well as on diseases and deaths classified by the tenth
International C assification of Diseases (International Statistica
Classification of Diseases and Rel ated Health Problens, 10th revision, vol.
3 (CGeneva, WHO 1992-¢1994)). Data would be collected from hospitals and
health centres across Syria. A study of each indicator would be perforned
in order to detect any statistically significant increases in these

i ndicators that might be attributed to Iraq’s invasion and occupation of
Kuwai t .

764. The evidence in the scientific literature indicates that prevailing
winds in the region generally nmove from Syria toward Kuwait, and that
conditions conducive to the airborne transport of pollutants fromKuwait to
Syria occur infrequently. Nevertheless, the Panel accepts that the
possibility that some pollutants fromthe oil fires reached parts of Syria
cannot be rul ed out conpletely.

765. In the view of the Panel, the project is based on appropriate

obj ectives, and constitutes reasonable nonitoring of public health.
Consequently, the expenses qualify for conpensation in accordance with
par agraph 35(d) of Governing Council decision 7.

766. However, the Panel has some concerns regarding the sel ection and nunber
of health indicators, the scope of the project and its duration. To address
these concerns it suggests certain nodifications, details of which are set
out in annex XXXVl to this report.

767. In addition, the Panel has made adjustnents to the cost estimate as
fol |l ows:

(a) The total amount of | abour required has been reduced;
(b) The costs of transportation and equi pnent have been reduced; and

(c) The costs of proposed visits by the menbers of the project team
to nei ghbouring countries have been elim nated because such visits are not
necessary.
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The revised estinate anobunts to USD 264, 600.

768. The Panel, therefore, recomends conpensation in the anount of
USD 264, 600 for this claim

Table 11. Recommended anmpunts for Syria's nonitoring and assessnent clains

C ai m nunber Subj ect matter Anpunt cl ai med Anpunt r ecommended
(UsSD) (UsSD)

5000366 Transport and Di spersion 97, 800 ni
of Air Pollution

5000367 Transport and Di spersion 214, 000 nil
of Air Pollution

5000368 Transport and Di spersion 129, 862 ni
of Air Pollution

5000369 Transport and Di spersion 914, 223 nil
of Air Pollution

5000370 Cul tural Heritage 12, 000 ni |

5000371 Cul tural Heritage 979, 000 250, 000

5000372 G oundwat er and Surface 815, 500 159, 600
Wt er

5000443 Terrestri al 416, 300 ni |

5000444 Terrestri al 651, 000 ni |

5000419 Public Health 1, 394, 200 264, 600

Tot al 5, 623, 885 674, 200
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X. MONI TORI NG AND ASSESSMENT CLAI M OF THE REPUBLI C OF TURKEY

Tabl e 12. Turkey’'s nonitoring and assessnent claim

d ai m nunber Subj ect matter Anount cl ai ned (USD)

5000445 Departure of persons 3,770, 300
fromlraq or Kuwait

Tot al 3,770, 300

Cl ai m No. 5000445

769. Turkey seeks conpensation in the amount of USD 3,770,300 for a study to
deternmine the effects on its forest resources of the refugees who entered
Turkey as a result of Iraq s invasion and occupation of Kuwait.

Specifically, Turkey proposes to study the changes in carbon enission and
storing, the soil |osses caused by erosion, the changes in biodiversity, and
the soci o-econonic | osses resulting fromlarge quantities of wood having
been cut down by the refugees.

770. Turkey all eges that 200,000 refugees entered Turkey during Iraq’ s

i nvasi on and occupation of Kuwait in early spring of 1991. Because of the
col d weat her conditions, the refugees cut down trees for heating fuel, and
t hereby damaged the forests.

771. The Panel notes that, pursuant to paragraph 34(b) of Governing Counci
decision 7, losses resulting fromthe departure of persons fromlraq or
Kuwait are conpensable if the departures occurred during the period 2 August
1990 to 2 March 1991

772. Turkey has provided i nadequate evi dence to establish the dates of
departure of the refugees, the countries fromwhich they departed, or the
duration of their stay. Therefore, the Panel is unable to determ ne whether
any |l osses suffered by Turkey as a result of the presence of the refugees
woul d qualify as direct loss resulting fromlraq' s invasion and occupation
of Kuwait.

773. The Panel finds that Turkey has failed to neet the evidentiary
requi renents for conpensation specified in article 35(3) of the Rules and
Governi ng Council decision 46.

774. The Panel, therefore, recommends no conpensation for this claim

Table 13. Recommended anpunts for Turkey's nonitoring and assessnment cl aim

C ai m nunber Subj ect matter Anmpunt cl ai ned (USD) |Amount recomended (USD)

5000445 Departure of persons 3,770, 300 ni |
fromlraqg or Kuwait

Tot al 3,770, 300 nil
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Xl RELATED | SSUES

A.  Currency exchange rate

775. The Commi ssion issues awards in United States dollars. The majority of
clains were filed in United States dollars, and therefore these costs do not
rai se currency exchange rate issues. However, sone itens of expenditure in
some of the clainms were presented in other currencies and converted into
United States dollars at specified rates. |In the course of its review, the
Panel determ ned whether the exchange rates used by the C ai mants were
reasonabl e approxi mati ons of the applicable rates in the United Nations
Monthly Bulletin of Statistics.

776. The Panel accepted the exchange rates used by the C ai mants, except
where fluctuations in exchange rates would have resulted in an overstatenent
of the value of the claim |In such cases, the Panel applied the rates in
the United Nations Monthly Bulletin of Statistics.

B. I nt er est

777. Governing Council decision 16 provides that “[i]nterest will be awarded
fromthe date the loss occurred until the date of paynent, at a rate
sufficient to conpensate successful clainmants for the | oss of use of the
princi pal anount of the award” (S/AC. 26/1992/16, para. 1). It also provides
that the Governing Council wll consider the nethods of cal cul ati on and

paynment of interest at the appropriate time, and that interest will be paid
after the principal amount of awards. Accordingly, the Panel nust determ ne
the date fromwhich interest will run, where rel evant.

778. The majority of the nmonitoring and assessnent clains are for financia
expenditures that have not yet been incurred. In such cases, no interest is
due and, accordingly, no date of |oss has been indicated. Wth respect to
conpl eted studies, the Panel has selected the mid-point of the period during
whi ch expenses were incurred as the date of |oss.
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XI'l. SUMVARY OF RECOMVENDATI ONS

779. Based on the foregoing, the Panel reconmends that the amounts set out in
table 14 below be paid in respect of the clains included in the first
i nstal ment of “F4" clains.

Tabl e 14. Summary of recommended awards for nonitoring and assessnent

clains
Country Total nunber Anpunt cl ai ned Anpunt r ecommended
of clains (UsD) (UsD)

Iran 40 42,951, 383 17,007, 070
Jordan 10 12, 488, 949 7,060, 625
Kuwai t 22 460, 421, 114 108, 908, 412
Saudi Arabia 24 482, 156, 943 109, 584, 660
Syria 10 5, 623, 885 674, 200

Tur key 1 3,770, 300 ni
Total 107 1,007, 412,574 243, 234, 967

CGeneva, 28 March 2001

( Si gned) Thomas A. Mensah
Chai r man
( Si gned) José R Allen

Commi ssi oner

(Si gned) Peter H Sand
Conmi ssi oner
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TECHNI CAL ANNEXES TO THE REPORT ON THE FI RST | NSTALMENT OF “F4" CLAI M5

I nt roducti on

1. In the course of its review of claims for nmonitoring and assessnment of
envi ronnent al damage and depl eti on of natural resources, the Pane

i dentified possible nodifications in the design and met hodol ogy of sonme of
the nmonitoring and assessnment activities proposed. Where the Panel found
that nodifications in the technical content of an activity, or the extent of
wor k proposed, woul d be appropriate in the light of the stated objectives of
the claim it has so indicated in its comrents on the claimconcerned. As
noted in paragraph 47 of the report, the specific nodifications suggested
are set out in the respective annexes.

2. The purpose of these nodifications is to inprove the technical quality of
the tasks to be undertaken, to enhance the value of the results to be
produced, and to increase the overall cost-effectiveness of the nonitoring
and assessnent activities. The Panel recognizes that, in the course of
practical inplenentation of nonitoring and assessnent activities, further
variations are likely to be required to achieve the objectives stated in the
claims. Whiere such variations affect the inplenentation of an activity for
whi ch conpensati on has been awarded, the Panel recommends that the clai mant

i nform the Conmi ssion of the reasons for variation

3. The specific nodifications suggested in the annexes al so address a nunber
of common concerns that apply to all or nost of the nmonitoring and
assessnment activities proposed by Claimants. These comopn concerns may be
sunmmari zed as foll ows:

A. Distinguishing invasion-related inpacts fromother factors

4. Distinguishing the various factors that may have contributed to observed
i mpacts on environnental quality, natural resources and human health is an
i nportant but very difficult task, given the passage of time, ongoing

pol lution inputs, natural variability in the environnent of the region, and
ot her possi bl e causes of environmental change. |n nany cases, well-
establ i shed techni ques exist to assist in determ ning whether, and to what
extent, observed inpacts are attributable to Iraqg’' s invasion and occupation
of Kuwait, as opposed to other causal factors.

5. Were available, data fromthe period prior to Iraq’ s invasion and
occupation of Kuwait should be taken into account in the selection of the
nost suitable sanpling sites or popul ations, and in evaluating the
significance of post-invasion information.

6. Wherever feasible, data should be collected and anal ysed fromsites or
popul ations that were not affected by Iraq’ s invasion and occupation of
Kuwait but are otherwi se sinmilar or conparable to sanple sites or

popul ations in the inpact area.
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7. Certain types of chem cal analyses (e.g. gas chromatography/ mass
spectrometry) nay generate information that can help to identify
(fingerprint) or rule out specific sources as the causes of observed damage
or pollutants.

8. Anal yses of spatial and tenporal patterns in pollution may generate
i nformati on that can inprove an understanding of the relative, or
proportionate, inportance of various pollution sources.

B. Consideration of published literature

9. There is substantial information in the published scientific and
technical literature on the issues of danmage assessnment, risk assessnent,
remedi ati on and restoration options that need to be exam ned in many of the
proposed nonitoring and assessnent activities. Caimnts shoul d endeavour
to nake the fullest use of the techni ques, nethodol ogi es and nodel s

recogni zed in the literature, and they should carefully consider the results
of simlar nonitoring and research conducted by other investigators when
eval uating their findings.

C Use of tiered (iterative) sanpling and testing

10. For proposed nonitoring and assessnent activities with significant
sanpl i ng conmponents, initial sanpling and anal ysis shoul d be undertaken to
evaluate a relatively broad set of sanples, using “sinple” tests capabl e of
determining the presence or absence of significant pollution inpacts. Once
these initial screening eval uati ons have been perforned, subsequent sanpling
efforts, and nore “conplex” (and costly) analytical testing of the sanples
obt ai ned, should be reserved for those inpacted areas or popul ati ons where
further testing appears nost likely to assist in the identification of
danage and causes, estimation of recovery possibilities, and choice of
remedi ati on options.

D. Analysis of environnental inpacts of renediation

11. C ai mants shoul d take special care to anal yse the potentially negative
environnental inpacts of renediation activities. Some remediation

techni ques have significant potential for further danagi ng ecol ogi ca

systenms (e.g. using gravel to stabilize desert pavenents). All nonitoring
and assessment studies should provide thorough anal yses of the potentia
ecol ogi cal effects of the remediation activity itself.

E. Use of standard rates

12. In the calcul ati on of reasonabl e | abour and equi prent costs, and the
costs of related itens such as travel, accommodations etc., standard |oca

rates should normally be applied, except where the use of foreign personne
or equiprment is justified. Standard rates are also available for foreign

personnel and equi prent and shoul d be used wherever applicable. Cost
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cal cul ations should al so take into account possible savings in terns of
nmul tiple use and residual value of facilities.

F. Co-ordination of related activities

13. In many cases, the Claimants could inprove their nmonitoring and
assessnment activities (and reduce costs) by co-ordinating sanpling designs,
sharing data and jointly evaluating informati on obtained fromother rel ated
activities undertaken by the sane Claimant or, in some cases, by other
Claimants. Cdains for which such co-ordination appears possible and
desirabl e have been identified in this Panel report. Co-ordination may
involve, in particular, joint use of personnel and technical facilities,

mut ual al i gnment of tinmetables and areas and subjects for sanpling and

anal ysi s, wherever feasible.
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Annex |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000330 (I RAN)
(paragraphs 71-78)

To succeed within a one to two-year period, the project should make use
of existing nodels, data and research know edge. Excellent neso-scale
nodel s al ready exi st and the work of several research groups has hel ped
to refine these nodels and nake them nore suitable to predict the
novenent of the snoke fromthe fires in Kuwait.

The data collection effort should concentrate primarily on the search for
data that woul d be useful for verifying the results of the nodelling,
such as data on “black rain” or “black snow in Iran before, during and
after the oil fires in Kuwait.

Consi derati on should be given to conducting direct neasurenments of bl ack
carbon in order to evaluate the stratigraphy and chenical conposition of

| ayers found in core sanples of soils so as to identify airborne

pol lutants that may have been deposited before, during and after the oi
fires in Kuwait. See, for exanple, M Garstang and others, “Atnospheric
transport of particul ate and gaseous products of fires”, Sedi nent Records
of Biomass Burning and d obal Change, (Janes S. Cark and others,
eds., ) (NATO ASI Series,) vol. 1, p. 51 (Berlin, Heidelberg, Springer

Verl ag, 1977).

Two senior scientists and one programmer from an established nodelling
group, working full tine, could conplete the project with assistance from
a research assistant and clerical support. One of the senior scientists
shoul d serve as project manager and spend 33 per cent of his/her tine on
that function.

Whi |l e no new conputer hardware or software will be required, because al
establ i shed nodel ling groups al ready have the needed equi prent, funding
wi Il be needed for the purchase of mainfrane conputer tinme for nodel
refinement and operating runs.

The funds proposed to cover |abour costs for the devel opnent of

nmet eorol ogi cal data, and for a data/information specialist, should be

all ocated instead to conprehensive efforts to identify and utilize any
data in Iran on the conposition of black rain, black snow or other forns
of pollution fromthe oil fires in Kuwait, that would be useful to verify
the predictions of any nodel.



S/ AC. 26/ 2001/ 16
Page 132

Annex ||

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000446 (| RAN)
(par agraphs 84-90)

1. The proposed studi es shoul d endeavour to differentiate danmage caused by
background pol | uti on, conmbined with on-goi ng processes such as genera
weat hering, corrosion and degradation, from damage resulting from
pollution fromthe oil fires in Kuwait. There are five genera
approaches scientists may use to estimte increnental damage to cultura
artefacts: (1) before-and-after conparisons; (2) stratigraphic
measurenents; (3) fingerprinting studies; (4) conparisons of affected
artefacts to unaffected control artefacts; and (5) nathematical damage
functions. O these approaches, before-and-after studies and
fingerprinting are nost likely to provide useful information for
eval uating damage or loss attributable to the effects of Iraq' s invasion
and occupation of Kuwait.

2. If significant soiling is found on the artefacts that can be attri buted
to the oil fires in Kuwait, the devel opment of cleaning instructions nmay
be appropriate. To devel op appropri ate cl eani ng nmethods, “test”
cl eani ngs shoul d be perforned to identify methods that are both effective
and safe to the artefact.

3. Each of the studies can be conpleted within a period of 24 nonths.
4. The amount of | abour should be reduced by approxi mately 50 per cent.

5. The nunber of analytical tests should be reduced by 80 per cent, which
will be sufficient to characterize the condition of the artefacts and
det erm ne whether a fingerprint can be established.

6. Considering that several of the sites concerned are listed as world
heritage sites under the 1972 World Heritage Convention (Convention for
the Protection of the World Cultural and Natural Heritage, United Nations
Treaty Series, vol. 1037, No. 15511, p. 151), nonitoring and assessnent
activities for these sites should proceed in consultation and
coordination with the Wrld Heritage Centre of the United Nations
Educational, Scientific and Cultural Organization (UNESCO).
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Annex |1

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000447 (| RAN)
(paragraphs 91-98)

As described in annex Il, there are five general approaches scientists
could use to estimate increnmental damage to cultural artefacts. O those
approaches, before-and-after studies and fingerprinting are nost likely
to provide useful information for evaluating damage or |oss that may have
resulted fromlraqg s invasion and occupation of Kuwait.

If significant soiling is found on the artefacts that can be attributed
to the oil fires in Kuwait, the devel opnent of cleaning instructions may
be appropriate. To devel op appropriate cleaning nethods, “test”

cl eani ngs should be performed to identify the nethods that are both
effective and safe to the artefacts.

The scope of work should be reduced by 50 per cent, which will be
sufficient to produce useful results in relation to indoor materials.

Each of the studies can be conmpleted within a period of 24 nonths.
The ampunt of | abour shoul d be reduced by approximately 70 per cent.

The nunber of analytical tests should be reduced by 80 per cent, which
will be sufficient to characterize the condition of the artefacts and
det erm ne whether a fingerprint can be established.
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Annex |V

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000343 (| RAN)
(paragraphs 106-112)

1. The proposed Geographic Information System framework shoul d
(a) Consi der areas known to be exposed to soot; and

(b) I ncorporate principal geol ogi cal and hydrogeol ogi cal factors
whi ch woul d affect transport of airborne pollutants into
underlying aquifers (e.g. hydraulic conductivity and depth of

aqui fer).

Consi deration of these factors in the initial stages of the investigation
woul d help to pinpoint the areas nost likely to be at risk to groundwater
pol | uti on.

2. In the absence of baseline data, measuring incremental groundwater
pollution fromthe oil fires would require either

(a) Sel ection of conparable control aquifers (i.e. unaffected
groundwat er resources) to conpare with areas affected by oi
fires; or

(b) A net hod such as chemical fingerprinting to link pollutants in
groundwater to the oil well fires.

3. The project can be conpleted within a period of 12 nmonths. This would
result in a reduction of 60 per cent in the nunber of person-nonths

required.
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Annex V

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000347 (1 RAN)
(paragraphs 113-118)

The project shoul d eval uate nmeasures, such as the per cent cover of

epi biota on prop roots, nobile biota living in the prop root area,
observations of bark fissuring, epithelial scarring, lenticel expansion

| eaf deformties and chlorosis, and propagul e stunting or bending. These
i ndi ces coul d provide useful information about forest recovery potenti al

Sedi ment sanpl es shoul d be collected in study plots to interpret
revegetation results. Subnission of plot-specific sedinent cores

coll ected by researchers for oil fingerprinting analysis (using, for
exanpl e, gas chromat ography/ nass spectronetry (“GC M5")) nay provide an

i ndi cation of the degree to which oil fromKuwait is responsible for
observed effects on mangroves. This approach mght allow researchers to
correl ate revegetation potential and netal uptake with varying degrees of
exposure to oil from Kuwait and atnmospheric deposition

The researcher level of effort can be reduced by 50 per cent. Further
all the work involving el ectrophoresis can be elinm nated w thout
prejudice to the objectives of the project. This would result in a
reduction of the effort at the assistant researcher |level by 10 to 15 per
cent.

An additional set of sedinment sanples (i.e., one sanple conposited from
each of the 100 plots) should be selected for petroleum fingerprinting
anal ysis using GC/ M5 to confirmexposure to oil from Kuwait.

Moni toring deposition of airborne pollutants should be co-ordinated with
other projects dealing with the long-range transport of air pollutants
fromthe oil fires (in particular, claimNo. 5000330), to ensure
conpatibility of site selection and timng.
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Annex VI

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000349 (| RAN)
(paragraphs 119-125)

1. The project should take both sedinment deposition rates and physical and
bi ol ogi cal m xi ng of sedinments into account to determ ne the tine of
pol | utant deposition. Sedinmentation rates in the intertidal zone are not

constant in tinme or space, so each site will be different, based on the
type of intertidal habitat (e.g. beach, nudflat, sand flat, mangrove
forest). It is likely that substantial variations in the sedimentation

rate will occur within the large project area (i.e., from Khuzestan
Province to the Strait of Hormuz). The project should attenpt to account
for these differences in sedinentation rates and should al so consi der the
i npacts of physical and biological mxing. As a result, increasing the
size of the core subsanples (every five centinetres rather than every
one-two centinmetres as proposed) should be considered. Due to the

physi cal and bi ol ogi cal m xing that could have occurred in the nmarine
envi ronnents proposed for sanpling, using one-two centinetres core
subsanpl es may not inprove the project’s ability to assign contani nation
to time periods and may in fact lead to erroneous concl usions about the
age of the sediment |ayers.

2. The project should use chenical fingerprinting analyses using gas
chr omat ogr aphy/ mass spectronetry (“GC M5”) and atom ¢ absorption
spect rophotonetry techniques in order to investigate possible |inks
bet ween potential changes in mcrofaunal comunity structure and
pollution resulting fromlraq s invasion and occupati on of Kuwait.
Eval uation of the ratios of trace netal concentrations can provide some
i ndi cation of the source of oil pollution (and provide further
i nformati on about the cause of any observed sedinent toxicity). Tota
petrol eum hydrocarbon tests will not help to distinguish the sources of
oil. Correctly conducted, GO MS anal ysis may enhance the project’s
ability to differentiate between the sources of petrol eum hydrocarbons in
intertidal sedinents. In order to link changes in mcrofaunal conmunity
structure to chemi cal exposure, fingerprinting analyses should be
conducted in the same | ocations as those used for mcrofaunal comrunity
structure anal yses.

3. The nunber of subsanples for nicrofauna and chem cal anal yses shoul d be
reduced. The anount of work at the researcher |evel can thus be reduced
by approximately 35 per cent, and at the assistant researcher |evel by
approxi mately 50 per cent.
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4. The proposed anal ytical tests should be replaced by GO M5 and netal s
anal ysis for the 350 GO Ms and netal s subsanples (i.e., 35 cores x 10
subsanpl es per core).
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Annex VI I

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000350 (I RAN)
(paragraphs 126-131)

1. Mass spectronetry should be used in conjunction with the proposed gas
chromat ography work to obtain nore accurate hydrocarbon characterization
and to help identify the source of any petrol eum hydrocarbons found in
the sedi nent cores.

2. The inpacts of physical and biological m xing should be considered in the
eval uati on of sedinent sanples. For exanple, increasing the size of the
core subsanples (every five centinetres rather than every one-two
centinetres as proposed) should be considered. Due to the physical and
bi ol ogi cal mi xing that has probably occurred in the marine environments
proposed for sanpling, using one-two centinetres core subsanples nay not
i nprove the study’s ability to assign contam nation to tine periods
and/ or |l ead to erroneous conclusions about the age of the sedi nent
| ayers.

3. The project should involve the collection of core sanples fromthe cora
reefs thensel ves. Layers within coral cores can be fingerprinted for
petrol eum hydrocarbons, and | ayers can be dated using the corals’ growh
rings. This approach mght identify the source(s) of hydrocarbons to
which the corals were exposed at different tinmes. |If coral growth is
al so nmeasured using the rings, it might also be possible to detect growh
changes associ ated with exposure to petrol eum hydrocarbons.

4. In selecting control sites, careful thought should be given both to the
sites’ ability to provide information on potential confounding factors
and the requirenents of statistical validity.

5. For the project to generate useful information on the relative success of
restoration techniques, at |east one year, and preferably several years,
should be allotted for nmonitoring and eval uation of the sites. For this
pur pose, the budget proposed for an *“advisor” (20 person-nonths), could
be re-allocated to the design and inplenmentation of a | onger-term study
that will generate useful data to informfuture restoration decisions.
The “advisor” could, for example, spend nine nonths selecting the sites
and establishing the restoration projects, revisit and nonitor the sites
for two nonths per year for the followi ng four years, and finally spend
three nonths witing a final report on the project results.

6. The amount of work for sedinment anal yses should be increased to allow for
gas chromat ography/ mass spectrometry anal yses in addition to the proposed
ni ckel and vanadi um anal yses for each of the sedi ment subsanpl es.
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Annex VI I |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000351 (| RAN)
(paragraphs 132-137)

Accurate characterization of sedinentation rates is essential in dating
sedi nent core layers. In addition the inpacts of |ocal physical and

bi ol ogi cal m xi ng should be carefully considered. |Ignoring bioturbation
can result in substantial errors in dating core |layers. For these
reasons, the study should increase the size of the core subsanples (every
five centimetres rather than every one-two centinetres as proposed). Due
to the physical and biological mxing that has probably occurred in the
mari ne environments proposed for sanpling, using one-two centinetres core
subsanpl es may not inprove the study's ability to assign contami nation to
tinme periods and may in fact |ead to erroneous conclusions about the age
of the sedinent |ayers.

Because accurately characterizing the sedinentati on rate and sedi nent
mxing is likely to be difficult, the project should be focused on the
proposed atom ¢ absorption spectrophotonmetry work and on gas
chromat ogr aphy/ nass spectronetry (“GC M5") anal yses. In particul ar,
using ultraviolet fluorescence to eval uate petrol eum hydrocarbon
concentrations in sedinent will not provide adequate resolution to
determnmine the source of the oil pollution. Instead, GO M5 may enhance
the project’s ability to discrimnate between different sources of oi
pol I uti on.

The I evel of work for all |abour categories can be reduced by 79 per cent
as follows:

(a) Researcher staff level: one person-nonth for the field effort,
four person-nonths for | aboratory anal yses, and si x person-
mont hs for report preparation.

(b) Advi sor staff |evel: one person-nonth for the field effort and
three person-nonths for report preparation

(c) Assi stant researcher staff |evel: two person-nonths for
| aboratory anal yses and six person-nmonths for report
preparati on.

(d) Techni cal staff: two person-nonths for field work and four
person-nmonths for | aboratory anal yses.

(e) Driver: two person-nonths are needed for field work and two
person-nonths for the |aboratory anal yses.
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Annex | X

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000352 (| RAN)
(paragraphs 138-144)

1. The plot size should be reduced from 300 square netres to 100 square
metres per plot. |In addition, the proposed |evel of effort to be devoted
to seedling production, seed collection, and wild seedling collection
shoul d be increased because it is far too | ow given the project’s scope.
When reforesting mangroves, a mni mum of one plant per square nmetre is
reconmended. The submitted clai mspecifies producing only 800 seedlings
in a nursery, planting 800 seeds, and collecting 450 wild seedlings.
Even if a three nmetre distance were used as proposed, the project’s plan
woul d require far nmore plant material than is currently envi saged.
Reduci ng the plot size and acquiring additional seedling/seed stock will
address these issues.

2. Tissue culture should be elimnated fromthe proposed reforestation
nmet hodol ogi es because it is an i nappropriate technique in the context of
this work. Tissue culture in mangroves is at an experinmental stage and
cannot reasonably be used for reforestation-scal e purposes.

3. Mangrove reforestati on success nonitoring requires several years due to
mangroves’ slow maturation time. It would, therefore, be preferable for
the project to continue for a longer period (e.g. at |east three years).
A |l onger observation period would be nore likely to represent accurately
the relative success of the different techniques and the effects, if any,
of local oil pollution on reforestation success. This could be
acconpl i shed within the proposed budget by nonitoring the reforested
mangr oves every three nonths over a period of three years instead of
every nonth over a period of one year

4. In the selection of control sites, the inclusion of four 100-square-netre
plots (replicates) of all three reforestation nethodol ogi es at each
intertidal |evel should be considered. This would produce a total of 36
reference plots per site.

5. An appropriate sedi ment sanpling plan would include the anal ysis of
triplicate sedinent sanples fromall 36 plots at both sites, plus
triplicate sanples fromthe three reference plots fromeach of the two
sites, for a total of 234 sanples.

6. The level of effort for the researcher and assi stant researcher positions
can be reduced by 25 per cent and 70 per cent, respectively, to take
account of the elimnation of the tissue culture part of the project.

The I evel of effort of technical staff should be increased from 40 nont hs
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to 47 nonths, due to the increase in the nunmber of plants to be re-
forested.
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Annex X

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000344 (| RAN)
(paragraphs 145-151)

1. In selecting nunbers and | ocations of study sites, careful thought should
be given to the requirenments of statistical validity, having regard
especially to the goal of the project which is to characterize conmunity
recovery in the estimted 10,000 hectare area, and to the numerous
m crohabitat and oil exposure variations comon in wetland areas that
have been affected by oil spills.

2. Additional measures of recovery to those proposed include neasuring the
above-ground bi omass (a neasure of production) and systematic
observations of marsh fauna in order to understand recovery of this
i mportant el enent of a marsh ecosystem Although not essential, these
addi ti onal neasures of marsh recovery would help the study to gain a
broader understandi ng of the actual recovery of Shadegan Wetl and.

3. The project should identify and use suitable control plots and conduct
addi tional fingerprinting of soil samples in the study and control areas.
These actions might inprove the project’s ability to Iink any pollutants
to Irag’ s invasion and occupation of Kuwait and woul d reduce the
probability that other confounding factors were responsible for any
observed i npacts.

4. The level of effort for the researcher can be reduced by 40 per cent. In
addition, as indicated by the claimant, the | evel of effort for the
assi stant researchers and technical staff can be reduced by approxi mately
20 per cent since only 60-65 of the original 100 plots have been studied
during the greater part of the period of this project. The |evel of
effort for secretaries can be reduced by 40 per cent.

5. The proposed petrol eum hydrocarbon anal ysis can be elim nated altogether
and repl aced by one set of sedinent sanples (i.e., one sanple conposited
fromeach of 65 plots) for petroleumfingerprinting analysis using gas
chr omat ogr aphy/ mass spectronmetry to obtain information that may hel p
ascertain the source of oil pollution
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Annex Xl

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000346 (| RAN)
(paragraphs 156-162)

Speci es diversity and abundance anal yses shoul d be perforned on the

pl ankt oni ¢, benthic fauna, and demersal fish sanples. (For benthic
conmuni ti es, abundance and species diversity metrics, including the
absence or presence of vul nerable species, can be indicative of sedinent
contami nation, since these organisns are in direct contact with the

sedi nent.)

I n addition, heavy netal and petrol eum hydrocarbon fingerprinting

anal yses shoul d be performed on the benthic faunal sanples.

Approxi mately ten specimens of a sel ected benthic faunal species should
be pool ed for anal yses from each sanpling station for each sanpling
peri od.

A nore explicit identification of baseline data, in ternms of the actua
data sets, sanpling |ocations, seasons/tines, and methodol ogi es used to
eval uate the conparability of this data with the proposed data collection
effort should be undertaken. 1In addition, the project should consider
the known and predi cted behaviour of the oil fromthe oil spill in
Kuwai t, taking into account water circulation patterns and other factors
(e.g. oil residence tines) influencing the transport and fate of oil
Wiile it is acknow edged that | ess baseline and post-1991 environmental
data are available for Iran than other Gulf States, sonme published data
are avail able and should be consulted (e.g. Regional Report of the State
of the Marine Environment, ROPME/ GC-9/002 (1999)).

Sanpling in unaffected (control) areas should al so be considered, as
sites that have not been affected by oil can be inportant for determ ning
the inpacts of confounding factors.

The duration of the project should be increased to address the question
of the regeneration rate of the fishery resources. To adequately study
the regeneration of a population, the organi smor system nust be

eval uated over a sufficient tine frame. Substantial inter-annua
variability in fish stocks and benthic faunal populations is a commn
occurrence. In addition, zooplankton and phytopl ankt on abundance nmay
vary daily. An alternative to the proposed approach that woul d provide
nmore information on regeneration rates is to spread the sanpling over two
and a half years. Under such a plan, sanpling would occur only twice a
year for a total of five sanpling periods. While providing some seasona
variability data, this approach may al so provi de a better understanding
of inter-year regeneration of selected species.
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6. The level of effort for the assistant researcher staff can be reduced by
approxi mately 50 per cent.
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Annex Xl |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000348 (| RAN)
(paragraphs 163-168)

1. A statistically valid nunber of unaffected (control) sites should be
established to mnimze potential confounding factors that nay have
affected the mari ne ecosystem These control sites might also help to
define natural variability. For exanple, other Iranian nonitoring and
assessnment marine projects propose to use the Strait of Hormuz as a
reference site, as oil pollution fromlraq' s invasion and occupation of
Kuwait did not significantly penetrate that area.

2. Co-location of the sedinment sanmpling sites, the fish specinen collection
sites, the invertebrate collection sites, and the tarball collection
sites woul d provide useful data for the interpretation of pollution
sources, pathways, and potential contam nation of food sources.

3. The proposed sedi ment sanpling should be adjusted to include collection
of at least two additional reference sanples, thus increasing the nunber
of sampling sites from 18 to 20.

4. Due to the physical and biological mxing that occurs in the marine
envi ronnents proposed for sanpling, using three centinetres core
subsanpl es may not nake it possible to attribute pollution to tine
periods and/or nay |ead to erroneous conclusions about the age of the
sedi ment | ayers. For these reasons, the size of sedinent subsanples
shoul d be increased (to five centinetres).

5. The nunber of tissues (per fish) to be anal ysed shoul d be considerably
reduced. Specifically, the fish liver, skin, and muscle are conmonly
anal ysed. The liver of fish species is a primary site for detoxification
of hydrocarbons and other pollutants such as heavy netals. Ildeally,
collection of extracts of bile fromthe liver at the tine of species
col l ection would provide insight into the presence of petrol eum
met abolites, indicating exposure to petroleum conpounds. |In addition
pollutants can potentially accumulate in the skin of fish, naking this
ti ssue a good indicator of pollutant exposure. Also, the nuscle tissue
of the fish should be exam ned because consunpti on by humans and
pi scivorous wildlife nay lead to health risks. The analysis of gills,
gonads, kidney, gastrointestinal tract, and eye tissue should be
el i m nated because it may only provide a mnimal increase in informtion
on exposure of fish to pollutants.

6. Sanples of oil collected at the tine of Iraqg’ s invasion and occupation of
Kuwait were not stored properly. The oil may have under gone
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10.

bi odegradati on or other abiotic changes that could create a fal se
fingerprint when conpared to hydrocarbon concentrati ons detected in
sedi rent and fish sanples.

When conducting the | aboratory bi oassays, careful thought shoul d be given
to how best to simulate the field conditions present during Iraq’'s

i nvasi on and occupation of Kuwait. This process should include both
devoting thought to the issue of determ ning exactly what those
conditions were, and then taking care to ensure that the | aboratory
conditions (especially in flowthrough experinents) approxinate the
relevant field conditions as closely as possible.

Appropriate quality assurance and quality control protocols for sanple
col l ection and processing should be established. Anbng other goals,
these protocols should mninze the probability that collected sanples
are further contanminated in the field prior to proper storage and

anal ysi s.

Wat er sanpl es shoul d be collected and the di ssol ved constituents shoul d
be neasured (for both hydrocarbons and trace netal s) during execution of
the |l aboratory toxicity studies. Previously conducted toxicity studies
were flawed by the use of nominal concentrations (cal cul ated based on the
anount of oil added to a specific volume of water) rather than actua
measur ed hydrocarbon concentrations. Understanding the [inmitations of
the toxicity testing protocols and taking precautions agai nst these
limtations could increase the quality and application potential of
resulting data

The I evel of effort of the researcher, assistant researcher and technica
staff should be increased because the |l evel proposed is on the | ow end of
the range likely to be necessary to conplete a project of the conplexity
and scal e proposed.
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Annex Xl I|

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000382 (| RAN)
(paragraphs 178-186)

A nore extensive review of available literature should be undertaken
because much can be | earned from previous nodelling efforts. The

devel opnent of a new oil spill nodel wthout taking advantage of pre-

exi sting conputer code is a redundant exercise, given the availability of
several nodel s capable of performng the kind of analysis proposed.

Wil e the proposed hydrodynam c nodelling efforts are appropriate, the
flow patterns in the intertidal areas are not addressed. Moddelling of
the | and/water boundary flows will be critical to determ ning the coasta
oiling resulting frominvasion-rel ated rel eases.

Experts in the field of marine oil transport and fate nodelling generally
use the Lagrangian (particl e-based) approach, which allows nasses of
various oil constituents to be tracked and weat hered as they nove through
the environnent. G ven the study objectives, the Lagrangi an approach
woul d be nore appropriate for this effort than an Eul erian (grid-based)
appr oach.

Because oil components have varyi ng physical, chem cal and toxicol ogi ca
properties, it is inappropriate to treat oil as a single constituent in
the nodelling effort. A nodel that treats oil as a single constituent is
likely to produce over-sinmplified results that ignore the differentia
transport and fate of specific oil conponents. To the extent that a

mul ti - conmponent analysis is done, information about specific constituents
and concentrations present in Kuwait oil (and other source oil that was
rel eased into the Persian Gulf) should be collected. Such information
coul d be obtained through an analysis of current sanples of Kuwait (or

ot her source) oil

Wiile the project’s focus is on nodelling oil released during Iraq’'s

i nvasi on and occupation of Kuwait, it may al so be useful to npbdel oi

i nputs occurring after Ilragq’ s invasion, to the extent such information is
avail able. This type of exercise might help clarify the extent to which
oil observed as part of post-invasion field efforts is fromthe invasion-
related spill or nore recent oil inputs into the system

The primary purpose of data collection should be to suppl enent avail able
data on currents, tenperature, salinity, water height, and simlar types
of physical characteristics. This information is essential for the

hydr odynamni cs nodelling effort. To determ ne oceanographic conditions at
the time of Iraqg' s invasion and occupation of Kuwait, assunptions wll
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have to be nade about how these factors have changed over tinme, and wll
need to be considered carefully.

7. The level of effort for nodelling can be reduced because as proposed it
does not take full advantage of existing nodels that could be used as a
starting point for this project, and does not use staff/consultants with
nore expertise and fanmliarity with oil transport nodelling. The project
coul d be undertaken with 24 person-nonths of effort: i.e. nine person-
nont hs on the part of a hydrodynam ¢ nodeller to devel op, calibrate, and
val i date a three-di nensi onal hydrodynam ¢ nodel for the Persian Gulf
usi ng previously-devel oped nodel code; six person-nonths for the oi
fates nodelling, assum ng reliance on previously-devel oped nodel code and
experience in this field; and nine person-nonths for the associ ated data
processi ng and visualisation of nodel inputs and outputs. O these, 15
person-nmont hs of effort would require senior nodellers, and the remaining
ni ne nonths of effort would require nore junior help

8. The level of effort for field data collection can be reduced by 75 per
cent. This should be sufficient to conduct smaller scale cruises
targeted at collection of project-specific data and/or proportionally
contribute to data collection costs of a nmuch | arger oceanographic
crui se.

9. The software and hardware budget can be reduced by 50 per cent, to better
reflect current prices and software/ hardware needs. The | argest
conmponent of the proposed software and hardware budget is for the
conmer ci al software FLUENT/FI DAP. This package solves fluid mechanics
probl ems, but is not designed for use in surface water nodelling
involving “free surfaces” (i.e., changing water height). Thus,
additional effort would be required to adapt this package. O her
freeware codes are better designed for hydrodynam cs problens, for
exanpl e the Princeton Ccean Mddel. There are also nany commercia
hydr odynamni ¢ nodel s avail abl e that woul d be nore suitable and cost-
effective.
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Annex XV

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000389 (| RAN)
(paragraphs 192-198)

Perform ng a nore conprehensive survey of the entire shoreline using the
SCAT (Shoreline O ean-up Assessnment Team) mnethod devel oped by the
Governments of Canada and the United States should be considered. These
survey methods use standard terns and techniques to assess the oil al ong
the entire shoreline, rather than in limted transects. The results of
this type of survey can support the creation of conputer-generated maps
showi ng the extent of pollution of the shoreline.

The project should collect additional data about potentially affected
ecol ogi cal communities at the sanpling sites. Such information m ght
i ncl ude the presence of sensitive species, such as migratory birds or
fish species, that may be adversely affected by renedi ati on operations.

Some additional work should be performed to identify the inpacts of oi
pol lution that resulted fromlraq s invasion and occupati on of Kuwait.

Al t hough the C aimant states that an investigation of the coastal zone
suggests that the oil pollution is primarily a result of lraq s invasion
and occupation of Kuwait, the nethodol ogy proposed is to deternine the
age of the tarballs (and thereby the source) by neasuring their weight,
density, and volume. This nethodol ogy partly addresses source
identification issues but is | ess accurate than appropriate chenica
fingerprinting anal yses (e.g. gas chromatography/ mass spectronetry

anal yses). Due to the array of other potential sources of oil in the
Persian @ul f, conducting a nore precise fingerprinting analysis would be
appropri ate.

The second part of the project (evaluating renmedial options) would
benefit fromfurther refinement. 1In particular, the study needs to
define nore explicitly the potential renediation goals for the polluted
shoreline. Wiile nmultiple renediation goals are often appropriate when
chosen to reflect site-specific circunstances, identification of
potential clean-up goals is needed to evaluate the success of the field
denonstrations of renediation technol ogi es.

While a variety of treatment technol ogi es shoul d be considered during the
initial identification and eval uati on phase of this project, additiona
enphasi s shoul d be placed on narrowing the set of technol ogies through
literature review and | aboratory-scale testing processes. There is an
extensi ve body of published literature on shoreline clean-up that should
be exhaustively reviewed before conducting any | aboratory or field tests.
In addition, perfornming | aboratory scale testing on sonme renedial
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options, such as biorenediation, will allow the researchers to eval uate
the technol ogies in a nmore cost-effective manner, and will facilitate the
design of the field tests.

6. Additional remedial options should be explored. For exanple in situ
treatment may be a nore cost-effective and feasible option for sonme oil
resi dues. O her remedial technol ogy options to be considered include:

(a) Beach cl eani ng machi nes for the renoval of viscous oil on sand
beaches;

(b) Rock washers or nobil e washing machi nes for stained sands;

(c) Mobil e incinerators or rotary kilns devel oped in Canada for

oi l ed sedi nents; and

(d) Separation of weathered oil particles fromunoil ed sedi ments by
si evi ng.

The treatment technol ogy assessnent should be based on a matrix of

candi date treatnent techniques arrayed agai nst oil residue types or
substrate types. Additional options available for treating the recovered
waste, such as recycling should al so be considered (e.g. viscous oil -

sedi nent residues for asphalt production).

7. The transportation expenses can be reduced. The remaining portion of the
transportati on budget should be used to perform chem cal anal ysis of
tarball and/or sedinent sanples. Such analyses can help better
characterize shoreline pollution, determine the source of observed
pol lution, and provide information about the effectiveness of alternative
remedi ati on technol ogi es.
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Annex XV

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000383 (| RAN)
(paragraphs 199-204)

Sanpl es shoul d be collected fromadditional |ocations within the Shadegan
Wetl and. G ven the vast size of the wetland, the proposed 50 sanpling

| ocati ons woul d provide a very limted basis for extrapolation. Sanpling
a variety of hydrologic habitats within the Shadegan Wetl and m ght

i nprove the project’s ability to determ ne which hydrol ogic factors may
be working to renmove or bury the oil

Consi deration should be given to a variety of approaches to help discern
the source of the oil pollution. The project indicates that nickel and
vanadiumratios woul d be used to identify specific sources of the
observed oil pollution. Wile this nethod can be used to discrimnate
bet ween sources of oil, the project’s ability to discrimnate between oi
sources may be enhanced by chenical fingerprinting analyses (e.g. gas
chromat ogr aphy/ nass spectronmetry anal yses).

Wth respect to the identification and eval uation of potentia
remedi ati on technol ogies, there is limted practical experience in
renmedi ati ng wetl ands. Wetlands are sensitive habitats, and renediation
is difficult and risky. Nevertheless, if oil pollution is found in the
Shadegan Wetland, it would be appropriate to investigate the use of
renmedi ati on technol ogi es. However, the project should focus on

i nvestigating non-intrusive or biological processes for renediation

Researchers working on this project should co-ordinate closely and share
data and data collection efforts with those working on the Shadegan
Wet | and pl ant conmunities project (claimNo. 5000344). At a mninmm co-
ordination of soil sampling will inprove the robustness of the proposed
root-zone study. Sanpling areas and information collected should be co-
ordinated to nmaxinmi ze coverage w thin the Shadegan Wetl and.

The reallocation of 10 to 15 per cent of the | abour budget to fund the
addi ti onal chem cal anal yses would inprove the project’s ability to neet
the objectives. |In addition, it may be possible to use one or two
“Masters level” soil scientists, instead of one or two of the three
“Ph.D. level” soil scientists proposed for the project.
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Annex XVl

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000427 (I RAN)
(par agraphs 243-251)

1. To isolate growh-related trends fromthe natural variability in plant
specific growh rates, the sanple size should be expanded to
approximately 30 to 40 sanpl es per species per plot. The sanple sizes
proposed (i.e., four trees of each target species fromeach of 40 sanple
plots) are very snall given the natural variation anong different plants
of the sane species, and may not provide sufficient data to performa
robust statistical analysis. As a result, the amount of | abour required
for enzymatic analysis will need to be increased, perhaps by as much as a
factor of two.

2. The project team should include an expert in dendrochronol ogy when
assessing the gromh of forest trees. Such an individual should be well-
versed in techniques inclusive of proper increment core collection and
preparati on and cross dating of increment cores. The award as
recommended i ncl udes provision of a dendrochronograph, which is necessary
for a tenporal analysis of tree ring growh and scaling up to tree and
stand growth determnations.

3. The proposed DNA anal ysis should be elinmnated. A sanple size of four
individuals is far too small to determ ne whether any genetic differences
among the individuals constitute nutational events or nerely represent
natural variation. |In addition, single events (even if cataclysmc)

sel dom cause genetic losses in mixed forests — and even assum ng that
such a genetic |loss had occurred, the affected individuals would likely
have been so adversely affected that they woul d not be present today. As
a result the amount of |abour required can be reduced. This reduction is
of fset by the increase in the amount of |abour for enzymatic anal ysis.

4. A nunber of other projects proposed by Iran involve work in soi
chemi stry and biology. To the extent possible, researchers should
attenpt to co-ordinate data collection and anal ysis anong the vari ous
projects exam ning soil in affected and unaffected regions.

5. The project “Determ ning Natural Revegetation Potential of Affected
Mangrove Forests of Iran Consequent to the Persian Gulf War” (claim
No. 5000347) may offer particularly rel evant opportunities for co-
ordination in data collection and analysis. Wile the two projects
generally focus on evaluating different types of danage to nangroves, co-
ordi nation and integration would inprove the robustness of concl usions
regardi ng i npacts on nmangroves.
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Annex XVI |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000428 (| RAN)
(par agraphs 252-260)

Addi tional steps are needed to correlate pollution fromthe oil fires with
adverse health effects on |livestock

1. The data collection in the first project phase should be expanded to
i nclude a control group fromprovinces not affected by pollution fromthe
oil fires in Kuwait.

2. Simlarly, additional historical data fromthe eight affected provinces
shoul d be sought to set appropriate baseline |evels.

3. Any sanpling for bioaccunul ation should focus on aninmals from age groups
ol der than ten years, and on organic pollutants found in crude oil and
conbusti on products such as di oxi ns and pol ycyclic aromatic hydrocarbons.



S/ AC. 26/ 2001/ 16
Page 154

Annex XVI |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000374 ( KUWWAIT)
(par agraphs 385-389)

1. A thorough characterization of pollutant source areas and pat hways shoul d
be conducted prior to finalizing the treatnent system This should be
followed by pollutant fate and transport nodel | ing.

2. Information fromunaffected control areas, or pre-invasion groundwater
gual ity data, should be used as an aid in attenpting to quantify any
i ncrenental degradation caused by Iraqg' s invasion and occupation of
Kuwai t .

3. Monitoring should include an evaluation of casing |eaks fromoil wells.
Ol well logging would | ocate | eaks and permit a nore efficient design of
a nonitoring programme for the aquifers. The nonitoring should take into
account the monitoring of oil well casings undertaken in connection with
cl ai m No. 5000376.

4. Polyvinyl chloride (“PVC’) piping should be substituted for stainless
steel piping in the installation of wells. The use of PVC piping is nore
cost-effective than stainless steel. Further, the use of stainless stee
in the nonitoring wells could affect the integrity of sanples recovered
for heavy netal analysis (e.g. vanadi um and ni ckel).
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Annex Xl X

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000376 ( KUWAIT)
(par agraphs 396-401)

The programre proposes to recover soil sanples fromthe deeper wells
beneath the water table. However, because many of the hydrocarbon
contam nants are probably situated at or near the zone of water table
fluctuation, sanples recovered fromthe saturated zone shoul d not be
anal ysed.

Wel | casing studies should be considered in addition to nmonitoring well
studies. Individual oil well logging to detect casing failures is cost-
effective and feasible in the course of oil production. It is comon
practice in oil fields to shut down wells for short periods of tine to
allow for inspections. WlIl 1ogging could take place as part of this
routi ne procedure. When performed in the vicinity of aquifers used for
wat er supply, selected oil well logging is likely to yield i medi ate

i nformati on about the integrity of the well casings which could provide
enough information to conduct a scoping | evel investigation

The progranme proposes to install shallow depth wells next to deeper
wells. Having a deep and a shallow well at the same location is a
reasonabl e approach; however, it is not necessary to drill two separate
wells as proposed. Instead, it is common practice to drill one well hole
and to install two nonitoring wells at the sanme |ocation

The Il evel of soil and groundwater sanpling and anal ysis should be reduced
by 50 per cent, which would be sufficient to provide a geographic and
tenporal characterization of the potential area of inpact.

It would be sufficient to conduct two sanpling events per year instead of
four, because of the general geology of the areas and the |imted annua
rainfall in Kuwait.
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Annex XX

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000378 ( KUWAI T)
(paragraphs 411-416)

1. It would be inappropriate to anal yse subtidal sedinment and water sanples
for volatile organic conpounds (“VOCs”). Analysis of VOCs in these

environnental media can be useful immediately after a spill; however,
such anal yses are unlikely to provide useful information ten years after
the oil spill resulting fromlraqg s invasion and occupation of Kuwait.
By now VOCs resulting fromthe spills will have been stripped from water

and fromthe seafl oor by physical and biol ogi cal processes.

2. It is appropriate to conduct fish bioassays to determ ne the effects of
the oil spill on fish as on representative mari ne organisns. However,
the nunber of proposed fish bioassays is excessive. Repeated annua
anal yses are unnecessary to account for inpacts on different |ife stages
of the target species. It would be appropriate to conduct this analysis
twice in the first year of the project, as proposed, but not in
subsequent years.

3. It is unnecessary to conduct fish VOC bioassays, as it is unlikely that
fish are still being exposed to VOCs fromthe oil spill that occurred in
1991.

4. The current nmeter placenent and retrieval cruises, including both vesse
rental costs and the associated | abour effort, should be elininated.
Wiile it is reasonable to have current records that coincide with the
ot her proposed sampling events, the sanmpling cruises should afford
sufficient vessel time and manpower to deploy and retrieve the current
neters at the proposed | ocations without requiring separate cruises for
this purpose. However, the weekly current nmeter data retrieval effort is
separate fromthe cruise, as proposed, and shoul d be naintai ned as
pr oposed.



S/ AC. 26/ 2001/ 16
Page 157

Annex XXI

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000397 ( KUWAI T)
(paragraphs 417-425)

The nunber and type of chem cal anal yses proposed shoul d be reduced
substantially. Al sanples should be analysed for total petrol eum
hydrocarbon, to permit the identification of areas of high, noderate and
| ow contam nati on. However, a full set of chemi cal and physical anal yses
shoul d be conducted only where there are questions about the source of
contam nation or where detail ed know edge of the nature and anmount of the
chem cal constituents in the sedinment mght influence renediation
approaches. Detail ed chem cal/physical analysis of 20 per cent of
col l ected sanmpl es should thus be sufficient to neet study objectives.

The | evel of proposed | abour (1,490 person-nonths for 3,456 transects)
shoul d be reduced accordingly. A three-person field teamcould collect
27 sampl es per day and performthe proposed qualitative biol ogica
inventory. This would only require a total of 189 person-nonths of
effort and involve seven field teans, assum ng a study of nine nonths
duration. Each field team should be conmposed of one professional, two
techni cians and one researcher. The adm ni stration conponent shoul d be
reduced from 33.5 person-nonths to 18 person-nonths.

The bi ol ogi cal assessnent of shoreline habitat is an appropriate
conponent of the project. This evaluation would provide qualitative

i nformati on on habitat quality and speci es abundance and diversity that
may be useful in conjunction with the results of the contam nation

anal yses. However, experience fromscientific surveys conducted by the
M. Mtchell and other cruises indicates that no additional field tine is
necessary specifically to conplete this task.

The survey nobilization conmponent of the proposal would require 30
person-nonths for conpletion, rather than the approxi mately 101 person-
mont hs proposed. The 30 person-nonths shoul d i nclude one nmonth per
researcher for survey team planning (seven researcher nonths), two nonths
per professional for technical preparation for the survey (14

prof essi onal nonths), one half nmonth per technician for field training
(seven technician nonths) and two nonths of administrative support.

The field transport conponent should be reduced to 14 vehicles (two per
survey tean) for nine nonths rather than the proposed 68 vehicles for
ei ght nont hs.

The nunber of 4 obal Positioning Systemunits should be reduced from 102
ei ght - channel units and four 12-channel units to fourteen 12-channe
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units (two per field tean). The nunber of rigid frame backpacks shoul d
be reduced from 102 to 32 (two per field person plus contingencies). The
nunber of cellul ar phones should be reduced from80 to 16 (two per field
team and two at research headquarters).
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Annex XXI |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000398 ( KUWAI T)
(par agraphs 426-433)

There is an extensive body of published literature on shoreline clean-ups
that shoul d be exhaustively revi ewed before conducting any | aboratory or
field tests. Upon review of the literature and using the results of the
oi l ed shoreline survey (claimNo. 5000397), a snall nunber of candidate
technol ogi es could be identified for each type of contam nated substrate.

Remedi ati on goal s should be nore explicitly defined. Anobng other

consi derations, treatnment technol ogi es should be evaluated for their
ability to renmove sufficient contam nation to nmeet clean-up targets. To
the extent the pre-invasion baseline can be identified, this is one
potentially useful clean-up target. Renediation goals can also be based
on residual risks to ecological or human receptors, or on planned future
uses of the injured resource. Miltiple targets are often appropriate to
reflect site-specific circunstances. Evaluating technol ogy performance
relative to multiple renmedi ati on standards woul d maxi m ze the anount of

i nformati on avail able for the renedi ati on deci si on-maki ng process.

The risks of remediation should be carefully considered. [Intrusive
remedi ati on techni ques, especially those involving soil excavation, wll
cause additional disturbance to sensitive soils. |In sone areas, the

nature of residual contam nati on may be such that renedi ati on poses a
greater environnental risk than natural recovery.

The technol ogy review should begin with a scoping effort, during which
the relevant data fromthe oiled shoreline survey (claimNo. 5000397) are
reviewed in order to ascertain the |locations and characteristics of

remai ning contam nation. Using this infornmation, a set of oil residue
cat egori es should be defined (e.g. weathered asphaltic oil on coarse sand
beach, buried liquid oil in soft marshland soils, etc.) and the vol unme of
oil and sedinment in each category estimated. For nost oil spills, the
oi | ed shoreline can be described in four or five categories. However,
because of the unprecedented scale of pollution caused by lIraq' s invasion
and occupation of Kuwait, ten distinct categories may be necessary.

The scientific literature should be reviewed to identify candi date
treatnent techni ques for each oil residue category. Shoreline cleaning,
oil residue treatment, and waste di sposal have been studi ed extensively
over the past several decades; a wealth of know edge exists in the oi
spill response conmunity. The outcome of this review should be a matri x
of candi date treatnent technol ogies and the categories of oil residues
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and substrate types, which could then formthe basis of the technol ogy
assessnment study design

6. Recovery goals should be identified for each oil residue category, both
in terms of effectiveness and efficiency. These goals will provide the
yardstick for evaluating the success of alternative treatnent
technol ogi es. The study design should include at | east two technol ogi es
for each oil residue category, preferably one in situ and one ex situ.

7. Based on the results of the technol ogy review, investigators should test
sel ected technologies in the laboratory to better determ ne costs,
feasibility, optinmmoperating paranmeters, etc. Total |abour required
for this Laboratory Bench Test phase is estinated at 24 person-nonths.
This estimate provides for six trial tests of ten individua
technol ogies, or 60 trials. Each trial will require two chem ca
anal yses, one before the trial and one after. The total nunber of
sanmpl es shoul d be increased by ten per cent to account for analysis of
replicate sanples for quality control purposes.

8. Field testing should be perfornmed only on technol ogy/oil residue
conmbi nati ons that are reasonabl e candi dates for remedi ation, given
project feasibility, clean-up targets, costs, renediation risks and
simlar considerations. The Panel’s cost estimate allows for tests of
1,000 cubic netres of contaminated naterials for each technol ogy/ oi
resi due conbi nation
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Annex XXI |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000432 ( KUWAIT)
(par agraphs 451-464)

Al t hough renpte sensing is an appropriate and effective nethod for

mappi ng the oil |ake contam nation, there is evidence that Kuwait has
previously collected a consi derable anmount of renpte sensing data on the
oil lakes. Thus, it is |likely that only one additional set of renote

sensing data, including Landsat, SPOT-4, and nmicrowave radar inages is
needed for the analysis. Additional renote sensing images should not be
collected if the currently available data are sufficient for the task of
mappi ng the current extent of the oil | akes.

“Ground-truthing” the results of the rempte sensing evaluation is
estimated to require 17 person-nonths. Assuming a five-person team this
corresponds to a rate of between three and four |akes surveyed per day.
This should be sufficient to deternmine the area of the oil |akes, their
boundari es, and the volunme of contam nated soils to a reasonabl e degree
of certainty and resolution

The necessary data to estimate vol unes of contam nated soil and risks to
ecol ogi cal receptors can be obtained with a reduced nunber of sanple
sites. A tiered sanpling strategy should be considered, in which sanples
are initially collected at a relatively less intensive rate than that
proposed. Subsequent sanpling should focus on areas where the

contami nation exhibits the greatest spatial variability. Such a strategy
woul d acconplish the objectives of the sanpling task while mnininizing
cost s.

The nunber and type of chemi cal anal yses proposed shoul d be reduced
substantially, making use of the information gathered during the analysis
of renote sensing data and field survey. Mny |akes and pools wll
require only one or two sanple |locations to characterize the
contamination, while others nay require as many as ten. Assum ng that
one third of the | akes requires one sanple, one third requires five
sanpl es and one third requires ten sanples, approximately 1,300 sanple
| ocations for the 246 | akes woul d be required. Based on rates achieved
during previous investigations of the oil |akes, two 5-person teans
wor ki ng for four nonths should be sufficient to collect this nunber of
sanpl es.

A full suite of analyses should be performed on only 25 per cent of the
soil samples collected, with the remaining 75 per cent analysed for a
proxy anal yte such as total petrol eum hydrocarbon (“TPH). By perform ng
TPH anal ysis on all sanples, areas of high, noderate and | ow
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contamination could be identified. Analysis of a full suite of

pararmet ers should be reserved for a nuch smaller subset of sanples, where
there are real questions about the source of identified contam nation
and/ or where risk assessnments or renedi ation deci sions might be

i nfl uenced by detail ed knowl edge of specific chemical concentrations in
the soil.

6. O the approximately 3,900 sanples, one-third should be surface oi
sanmpl es, while the remaining two-thirds should be soil sanples (as
originally proposed by Kuwait). Only 25 percent of surface oil sanples
require a full analysis of metal and petroleumqualities, while a TPH
analysis is appropriate on the renmaining 75 per cent of the sanples.
Every | ake should receive at |east one full analysis; the largest third
of the | akes should receive two full anal yses.

7. Kuwait has already devel oped a Geographic Information System (“GS”) for
managenment of satellite imgery and nmapping of the oil |akes; thus only
the incremental costs of incorporating the additional informtion
gat hered by the studies in this claiminto the existing systemshould be
funded. Two professionals working full-tine during the survey phase of
the project and quarter-time during the two years of the technol ogy
assessnment studies should be sufficient for both the oil |akes survey and
the survey work carried out under Kuwait’s other terrestrial nonitoring
and assessnent clainms. This |abour effort can be divided evenly between
this project and the tarcrete project (claim No. 5000434).

8. The scale of the treatnment technol ogy assessnent is excessive. There is
an extensive body of published literature on oil spill clean-up that
shoul d be exhaustively reviewed before conducting any | aboratory or field
tests. Upon review of the literature, and using the results of the
nmoni toring progranme, a small nunber of candi date technol ogies for each
type of contam nated soil can be identified.

9. Much of the information generated during the treatnment technol ogy

assessnment for Kuwait's oiled shoreline (claimNo. 5000398), will be
directly applicable to the renmediation of the oil |akes. Mny of the oi
resi due and soil types present in the oil |akes and on the shoreline will

be simlar. Therefore, these two projects should be co-ordinated in
order to avoid duplication of effort. Neverthel ess, because additiona
types of soil and oil contam nation probably exist in the upland desert
envi ronnent of the oil |akes, additional work would probably be needed in
all phases of the treatnment technol ogy assessnent, fromliterature review
and technol ogy screening to full-scale field denmonstrations. Conducti ng
four additional full-scale field denponstrations, each processing 1, 000
cubic metres of contaminated materials, should be sufficient for this
purpose. These field denpbnstrations would require approxi mately 220

chem cal analyses. This represents analysis of one sanple for every 20
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cubic metres of treated sediments, based on a total of 4,000 cubic netres
of treated sedinents, plus ten per cent for quality control

For | aboratory-scale testing, a linited nunber of trials (i.e., eight
trials each of three treatnent technol ogi es) should be sufficient to
support the selection and design of technologies for the field tests.
Each trial would require two chenical anal yses, one before the trial and
one after.

Remedi ati on goal s should be nore explicitly defined. Anobng other
consi derations, treatment technol ogi es should be evaluated for their
ability to renmove sufficient contam nation to nmeet clean-up targets.
Al t hough treating to achieve pre-invasion conditions is one potentia
goal, this may not be possible or necessary.

It is inmportant to recogni ze that there was surface contamnation in the
oil field areas prior to Iraqg’s invasion and occupation of Kuwait. Thus,
accurate baseline data woul d be necessary to characterize pre-invasion
conditions. As an alternative, remediation goals could be chosen based
on residual risks to ecological or human receptors, or on the planned
future uses of the areas. Evaluating technol ogy perfornmance relative to
mul tiple remedi ati on standards woul d maxi m ze the amount of information
avail abl e for the renedi ati on deci si on-maki ng process.

The risks of remediation should be carefully considered. Intrusive
renmedi ati on techni ques, especially those involving soil excavation, wll
cause additional disturbance to sensitive desert soils. 1In nost oil |ake

areas, the degree of contamination will probably nake soil excavation
unavoi dabl e. However, in | ess contaninated areas, excavation nmay pose a
greater environnental risk than natural recovery.

Overall, Kuwait should be able to conplete the analysis, nodified as
descri bed above, with a | abour effort of approximtely 370 person-nonths.
This reflects 48 person-nonths for renote sensing and ground-truthing; 84
person-nonths for nonitoring and chem cal analysis; 18 person-nonths for
G S data managenent; 34 person-nonths for ecol ogical risk assessnent; and
186 person-nmonths for the treatnent technol ogy assessnent.
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Annex XXI'V

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000434 (KUWAIT)
(par agraphs 472-488)

1. Renpte sensing is an appropriate and effective nethod for mapping
tarcrete pollution over a |large area. However, the collection of
additional rempte sensing imges is unlikely to be needed for this
project. |In past studies, Kuwait has collected a considerable body of
renmote sensing data covering the affected areas; in addition, this
project could make use of new inages collected for other projects such as

the oil lakes monitoring and assessnment project. These imges should be
sufficient for the task of nmapping the current extent of tarcrete
pol I uti on.

2. Because the tarcrete layer is distributed over a very large area, a
tiered sanpling strategy should be considered, in which sanples are
initially collected at a relatively less intensive rate. Subsequent
sanpl i ng shoul d focus on areas where the pollution exhibits the greatest
spatial variability. Such a strategy would acconplish the objective of
characterizing the physical and chenical characteristics of the tarcrete
| ayer and risks to ecol ogical receptors while mininizing costs.

3. The likely honogeneity of the tarcrete over |arge areas reduces the need
for extensive sanmpling. dven the size of the contam nated area,
approxi mately 500 | ocations should be sanpled, with two sanples collected
at each.

4. A targeted approach to the design of the chem cal sanpling and anal ysis
programre woul d provide a cost-effective strategy for acconplishing the
environnental testing requirements of the proposed study. A full suite
of anal yses shoul d be perforned on only 20 per cent of the soil sanples
col lected, with the renmi ning 80 percent of sanples analysed for a proxy
anal yte such as total petroleum hydrocarbon (“TPH). By perform ng TPH
anal ysis on all sanples, areas of high, noderate and | ow contam nati on
could be identified. Analysis for all of the paranmeters listed in the
Monitoring and Assessnent Report filed as part of the clai mshould be
reserved for a nuch smaller subset of sanples, where there are rea
guesti ons about the source of identified contam nation and/or where risk
assessnents or remedi ati on decisions mght be influenced by detail ed
know edge of specific chem cal concentrations in the soil

5. 1t is not necessary to conduct a technol ogy assessment on the scale
proposed because the technol ogy assessnments for the oiled shoreline and
oil lakes will generate information relevant to tarcrete renedi ation.
Conducting a full-scale treatnment technol ogy assessnent for tarcrete is
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likely to duplicate at |east some of the work of those studies. A nore
limted eval uation of remediation technol ogi es shoul d be perforned,
taking into consideration the results of the “oiled shoreline” and oi

| akes assessments (claimNos. 5000398 and 5000432). Revegetation studies
shoul d be a major component of this effort.

Much of the information generated during the treatmnment technol ogy
assessnment for Kuwait’s “oiled shoreline” (claimMNo. 5000398) will be
directly applicable to the renedi ation of the oil |akes. Many of the oi
resi due and soil types present in the oil |akes and on the shoreline wll
be simlar. Therefore, these two projects should be co-ordinated in
order to avoid duplication of effort. Neverthel ess, because additiona
combi nations of substrate and oil contam nation likely exist in the
tarcrete areas, additional work would be needed in all phases of the
treatnment technol ogy assessnment, fromliterature review and technol ogy
screening to full-scale field denonstrations. For this reason, two
additional full-scale field denpbnstrations and a revegetation study are
reconmended.

For | aboratory-scale testing, a linited nunber of trials (e.g. six trials
each of three treatment technol ogi es) should be sufficient to support the
sel ection and design of technologies for the field tests. Each tria
woul d require two chem cal anal yses, one before the trial and one after.

Remedi ati on goal s should be nore explicitly defined. Anobng other
consi derations, treatment technol ogi es should be evaluated for their
ability to remove sufficient contamination to neet clean-up targets.
Al t hough treating to achieve pre-invasion conditions is one potentia
goal, this nmay not be possible or necessary.

It is inmportant to recognize that there was surface contam nation in the
oil field areas prior to Iraq s invasion and occupation of Kuwait. Thus,
accurate baseline data will be necessary to characterize pre-invasion
conditions. As an alternative, remediation goals could be based on
residual risks to ecological or human receptors, or on the planned future
uses of the areas. Evaluating technol ogy performance relative to

mul tiple remedi ati on standards woul d maxi m ze the amount of information
avai l abl e for the renediati on deci si on-maki ng process.

The risks of remediation should be carefully considered. Intrusive
remedi ati on techni ques, especially those involving soil excavation, wll
cause additional disturbance to sensitive desert soils. |In sone areas of
tarcrete, the degree of contamnation will likely nake soil excavation

unavoi dabl e. However, in | ess contani nated areas, excavation nmay pose a
greater environnental risk than natural recovery.

It should be possible to conplete the study, nodified as descri bed above,
with approximately 491.5 person-nonths of | abour effort. This reflects
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42 person-nonths for renote sensing and ground-truthing;, 38.5 person-
nont hs for monitoring, sanmpling, and chenical analysis; 18 person-nonths
for Geographic Information System data managemnent; 22 person-nonths for
ecol ogi cal risk assessnent; and 371 person-nonths for the treatnment
technol ogy assessment.
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Annex XXV

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000406 ( KUWAIT)
(paragraphs 523-528)

It is not necessary to exam ne each subject every two years. The
useful ness of the information devel oped woul d not be dimnished if
subj ects were exam ned once every four years.

Consi stency of clinical measurements across clinical locations will be
critical if useful public health data are to be generated. Such
consistency is difficult to achieve for key activities such as pul nonary
function tests. Steps should be taken to ensure that consistency and
guality control are a significant focus of the clinical nonitoring

progr ame.

Chest X-rays are not needed every four years (i.e., every second visit).
Chest X-rays carry some increnmental risk to subjects due to the radiation
i nvol ved. The diagnostic value of relatively frequent X-rays does not
outwei gh this risk. Chest X-rays should therefore be taken |ess
frequently than every four years as proposed.

G ven that one of the stated objectives of the progranme is to support
the ongoing work of the Al-Riga Centre in Kuwait City on post-traumatic
stress disorders (“PTSD’) related to Iraq’ s invasion and occupation of
Kuwai t, adequate resources fromthe progranme should be allocated to
clinical nonitoring of psychol ogical and nental health effects, including
PTSD. These can be identified relatively easily by a nunber of screening
guestionnaires that have been devel oped and used across different

cultural settings.
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Annex XXVI

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000361 (SAUDI ARABI A)
(par agraphs 561-568)

A statistically valid nunmber of unpolluted (control) sites should be used
to elimnate potential confounding factors (e.g. elevated water
tenmperatures, other oil spills) that nay have affected the reefs, and to
identify inmpacts on the coral reefs that may have resulted fromlraq s

i nvasi on and occupation of Kuwait. Review of studies published after
1991, which indicate that certain Saudi Arabian reefs suffered virtually
no damage frominvasion-related pollution, would facilitate the selection
of reference sites for the proposed coral reef surveys.

Data collected with pneumatic coring devices should be correlated with
data on other parameters in order to identify and assess the inportance
of possible confounding factors. These other factors, which also tend to
bl each coral, may include el evated water tenperatures, sewage, variable
weat her patterns, and other oil spills.

Chenmical fingerprinting of coral sanples should be done using pol ynucl ear

aromati ¢ hydrocarbon and n-al kane analysis. In conjunction with effects
anal yses, these chemical analyses may provide evi dence of whether the
i nvasion-rel ated oil spill reached the coral reefs. Reference should be

made to studies previously carried out in the Persian Gulf for additiona
detail s of appropriate technol ogies and anal ytical protocols for
isolating this type of effect.

The nunber of transects should be reduced from1,000 to a total of 600
over five years, which can provide adequate data to evaluate coral reef
i npacts. The nunber of coral core sanples should be reduced by 40 per
cent, because taking additional sanples is unlikely to significantly

i ncrease the value of the information to be obtai ned and because the
coring technique itself has the potential to excessively danage the
corals during the sanpling process.Due to the reduction in the nunber of
transects, the total ampunt of |abour envisaged for certain personnel on
the project (coral reef specialist, coral reef geol ogist, phycol ogist,

i cht hyol ogi st, Geographic Information System d obal Positioning System
field technician, marine technician/boat operator, and divers) can be
reduced by about one third.

Ref er ences:

J.W, Readnman, J.W, and others, “Discrete bands of petrol eum hydrocarbons
and nol ecul ar organi c markers identified within massive coral skel etons”,
Marine Pollution Bulletin, vol. 32, No. 5, pp. 437-443 (1996).
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N. Downi ng, and C. Roberts, “Has the Gulf War affected coral reefs of the
northwestern Gulf”, Marine Pollution Bulletin, vol. 27, pp. 149-156 (1993).

C. M Roberts, N. Downing, and ARG Price, “G1l on troubled waters: inpacts
of the @Gulf War on coral reefs”, d obal Aspects of Coral Reefs: Health,
Hazards and Hi story, Conference proceedings, pp. 132-136 (M ani, Rosenstie
School of Marine and Atnospheric Sciences, 7-11 June, 1993).
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Annex XXVI |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000363 ( SAUDI ARABI A)
(paragraphs 574-579)

1. The sanpling analysis should be reduced by anal ysing 1,750 sanples from
each of the two initial cruises and 500 sanmples fromeach of the eight
subsequent cruises. This would allow | ater analysis to be focused on
speci es or geographic areas of concern that would be identified from
analysis of initial sanpling data.

2. Methods to isolate inpacts related to Iraq’ s invasion and occupation of
Kuwait should include the following: First, in at |east one study, an
i ncreased concentration of pollutants along a gradient towards the known
source of the oil spill resulting fromlraq s invasion and occupation of
Kuwait has been clearly denpnstrated (J. W Readman and others, “G | and
combusti on product contam nation of the Gulf marine environnment foll ow ng
the war”, Nature, vol. 358, pp. 662-665 (1992)). The occurrence of the
sanme trend, and a corresponding increase in inpacts on biologica
comunities a decade after Iraq s invasion and occupation of Kuwait would
be at | east indicative of persistence of invasion-related effects.

Second, to the degree possible, background |evels of oil in the Persian
@l f, which are known to be high, should be subtracted fromtotal oi
| evel s to obtain an approximation of oil levels originating fromlraq' s

i nvasi on and occupation of Kuwait. Also if possible, information on
background petrol eum hydrocarbon levels for the sites to be assessed
shoul d be conpiled for pre-invasion and post-invasion periods.
Projections could then be nmade to obtain estimtes of current background
| evel s of petrol eum hydrocarbons.

3. Inclusion of fishing grounds comonly used by commercial fishernmen should
be considered during sanpling site selection, as this would enhance the
useful ness of the data for evaluating risks from seafood consunpti on.
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Annex XXVI | |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000409 (SAUDI ARABI A)
(par agraphs 592-599)

The results of the visual shoreline survey referred to in claimNo.
5000359 shoul d be used to guide the distribution of transects and
chemnical anal yses. The SCAT (Shoreline C ean-up Assessnment Team) nethod,
devel oped by the Governments of Canada and the United States, uses
standard terns and techniques to assess the oil along the entire
shoreline, rather than in linmted transects. The results of this type of
survey can support the creation of conputer-generated maps show ng the
extent of pollution of the shoreline.

Control sites unaffected by pollution related to Iraq’ s invasion and
occupation of Kuwait, such as areas south of Abu Ali, should be used to
address the question of confounding sources of pollution

A tiered sanpling programme should be inplemented. Total petroleum

hydr ocar bon anal yses shoul d be performed on all sanples, to identify
areas of high, noderate and | ow contam nation. More conplete chem ca
and physical analysis should be reserved for a few sanples, where there
is uncertainty about the source of contami nation or where renediation
deci sions woul d be influenced by know edge of constituent concentrations
and their relative proportions in the sedinment.

Field teanms should be able to collect at |east 27 sanpl es per day, on
average. Therefore, 12 three-person teanms should be sufficient to

coll ect the nodified nunmber of sedinment sanples, rather than the 23 teans
proposed by the Caimant. The total work tine for the field biologist
and the technician, and rel ated admi nistrative support, can be reduced by
hal f .
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Annex XXI X

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000411 ( SAUDI ARABI A)
(par agraphs 606-619)

1. The scale of the project should be reduced by selecting a small nunber of
candi date technol ogies for testing on rel evant conbi nati ons of oi
resi due and substrate identified in the oiled shoreline survey (claimNo.

5000409). It will not be necessary to conduct a |arge-scal e technol ogy
assessnment in order to determi ne the nost cost-effective renediation
techniques for the “oiled shoreline”. An extensive body of published

literature exists on shoreline clean-up that shoul d be exhaustively
revi ewed before conducting any | aboratory or field tests. Having
reviewed the literature, and using the results of the oiled shoreline
survey, a small nunber of treatnment technol ogies can be identified.

2. Evaluating technol ogy performance relative to nultiple renmediation
standards woul d maxi m ze the anobunt of information available for the
deci si on- maki ng process.
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Annex XXX

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000441 (SAUDI ARABI A)
(par agraphs 656-661)

Fi fteen hundred plant tissue sanmpl es should be analysed in addition to
the proposed anal ysis of 1,500 soil sanples. Two indicator species of
pl ants shoul d be sanpled at each of 750 sanpling |ocations.

Pl ant and soil samples should be taken fromthe same |ocations to enhance
conparability. Soil should be sanpled at two depths.

Total petroleumrel ated hydrocarbon anal yses shoul d be performed on al
soil and plant tissue sanples to identify areas of high, noderate, and

| ow contamination. Analysis for all of the parameters proposed could be
reserved for a nuch snmaller subset of sanples, where there are rea
guesti ons about the source of identified pollution or where risk
assessment or renedi ati on approaches might be influenced by detail ed
know edge of chem cal constituents and their relative proportions in the
environnent. For planni ng purposes, budgeting for detail ed
chemi cal / physi cal anal ysis of 300 sanpl es each of soil and plant tissue
is sufficient to neet study objectives.

One hundred groundwat er sanples should be collected for anal ysis, unless
groundwat er nonitoring wells are already present in the affected area or
it is confirmed that there are no |ikely exposure pathways. The ful
suite of proposed anal yses on groundwat er sanples shoul d be conducted due
to the limted nunber of groundwater sanples coll ected.

If any pre-invasion sanpling data are avail able, such data shoul d be used
to establish an appropriate baseline against which currently observed
conditions could be conpared.

Staff time can be reduced substantially. The positions of deputy project
manager, data managenent specialist, field biologist and technician are
not necessary and can be elimnated. It should be sufficient to provide
a half-time project manager for the duration of the study. The |abour
effort for the risk assessnent specialist should be split between an arid
| ands ecol ogi st/soil scientist and a plant physiol ogi st/toxicol ogi st.
Each of these individuals is estimated to need a nonth of nobilization
time, 25 per cent effort for the four-nonth field survey, four person-
nont hs of data analysis effort, and 100 per cent effort for two person-
nonths of report witing. Three person-nonths each (two for data

anal ysis and one for report witing) for an environnental chem st and a
Geographic Information System (“A S") specialist will allow for analysis
of groundwater data and integration of study results with a centralized
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G S database. Six additional person-nonths of effort for the AS
specialist will allow for a renpte sensing specialist to analyse renpote
sensing imagery in order to assess baseline conditions in the study area.
Fi ve person-nmonths shoul d be included for a Geographic |Information
Systen d obal Positioning Systemfield technician, including nobilization
and field survey time. The |abour estimate al so includes 26 person-
nonths of effort for researchers, including one person-nonth of
mobi I'i zation, four person-nonths of field survey effort, and ei ght
person-nont hs of data anal ysis for each of two individuals at 100 per
cent effort. Three person-nmonths of editor/report production continue
for the entire project.
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Annex XXXI

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000414 (SAUDI ARABI A)
(paragraphs 677-683)

The exposure registry, as proposed, would include only a snall percentage
of the persons who m ght have been exposed to the environmental and other
health risks. A much |arger nunber of househol ds shoul d be surveyed for
inclusion in the exposure registry. |In addition, an attenpt should be
made to refine the estimate of the nunmber and | ocations of househol ds
that m ght have been affected. This could be done by the use of either
ground-level air quality nmonitoring data or estimtes of ground ambi ent
concentrations.

Estimati on of popul ati on exposures before, during, and i medi ately after
Iraq’s invasion and occupation of Kuwait will require estinates of
outdoor air pollution concentrations in each househol d surveyed during
the relevant periods. Analysis and interpolation of historic air quality
nmonitoring data should be used to estinmate pollution concentrations. To
the extent that such data are inconplete or unavailable, air quality
nodel | ing or review of satellite inages or other data shoul d be used.
Care should be taken in the analysis of satellite inages, as the snoke

pl ume often remai ned well above ground I|evel.

A two-tier strategy shoul d be enployed for conducting the nationa
survey. In the first tier, the population of specific areas of Saud
Arabi a should be sanpled nore or | ess intensively depending on the nunber
of days of ground | evel pollution exposure. Areas that experienced

hi gher | evels of pollution should be sanpled nore intensively than areas
with lower pollution levels. Al individuals with potential exposure
greater than or equal to 50 days should be included in the nationa
survey. (See table below for estimates of the number of people exposed
to different nunbers of days with snoke overhead). Areas with 25 to 50
days of snoke coverage should be sanpled on a 25 per cent basis, that is
one out of four househol ds should be selected to participate in the
initial national survey. Areas with |less than 25 days of snobke coverage
shoul d be sanpled on a ten per cent basis, that is one out of every ten
househol ds shoul d be selected to participate in the initial nationa
survey. As shown below, this calculation results in a total of 398, 323
househol ds to participate in the initial national survey.
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Nunber of days Nunber of peopl e Nunber of Proportion Nunber of
wi th snoke househol ds sanpl ed househol ds
over head sanpl ed
> 100 days 1, 251, 391 171, 423 100% 171, 423
50 - 100 days 808, 957 110, 816 100% 110, 816
25 - 50 days 3, 055, 403 418, 548 25% 104, 637
10 - 25 days 144, 787 19, 834 10% 1, 983
< 10 days 690, 835 94, 635 10% 9, 464
Total 5,951, 373 815, 256 398, 323

a hierarchica

i nterview strategy should be used,

where each sanpl ed househol d conpletes a sinple screening questionnaire
and only a subset of hones are asked to conplete a nore extensive

Hones sel ected for

detail ed questions shoul d be those

wi th persons who were in exposed | ocations during the period of the oi

Fol | ow-up interviews should be conducted to ensure that exposures

continue to be tracked over tine and that health outcones can be re-

activities in claimNo. 5000416 and cl ai m No. 5000417.

4. |In the second tier,
guestionnaire.
fires.
5.
eval uated at intervals.
6.

Experts in clinical medicine, epideniology,
records systens,

bi ostati stics,
and survey research shoul d be included.

This may be done as part of the proposed

medi ca
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Annex XXXI

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000417 (SAUDI ARABI A)
(paragraphs 694-701)

The proposed sanple size is derived in part froma desire to detect a

di sease with a nortality rate of one per 10,000. A disease such as
chroni ¢ obstructive pul nobnary di sease, which has a nortality rate of two
per 10, 000, should be used instead. Therefore, the sample size should be
reduced from 34,880 to 17,006 subjects.

The frequency of clinical exam nations should be reduced fromevery two
years to every four years.

The di agnostic value of relatively frequent chest X-rays should be

eval uated, taking into account the incremental risk to subjects due to
the radiation involved and the possibility that the risk nay outwei gh the
di agnhosti c val ue.

Consi stency of clinical measurements across clinical locations is
critical to generate useful public health data. Therefore, consistency
and quality control should be a significant focus of the clinica

nmoni toring progranme, particularly for key activities such as pul nonary
function tests.

Screeni ng questionnaires that have been devel oped and used across
different cultural settings should be used to identify psychol ogi cal and
mental health effects of Iraq s invasion and occupation of Kuwait.

More experts in clinical medicine, epidem ology and bio-statistics should
be i ncl uded.
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Annex XXXI | |

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000418 (SAUDI ARABI A)
(par agraphs 702-706)

1. The survey instruments should be field tested to evaluate their
ef fectiveness and to enabl e necessary refinements to be made to both the
instruments and the proposed field survey procedures. One or nore pre-
tests should be performed, and this may require an extension of the
duration of the study from 18 nonths to 24 or 36 nonths.

2. Aformal statistical analysis should be conducted to refine the sanple
size. In choosing sanple size, note should be taken of the fact that a
substantial portion of the household sanples may conprise children under
age 11, who should not formpart of the pre-invasion/post-invasion
anal ysi s.

3. The external control approach would require data for a conparable
popul ati on using the same or simlar type of survey instrunment as that
proposed in the project. The conparison popul ati on shoul d be sel ected
fromwi thin Saudi Arabia itself, specifically fromareas of the country
that were less affected, or unaffected, by Iraq s invasion and occupation
of Kuwait. Post-invasion disease rates in this population should be
conpared with post-invasion disease rates in the exposed Saud
popul ati ons. Increased di sease rates in the exposed population in
conpari son with the unaffected popul ation could, in properly controlled
statistical analyses, be attributed with reasonabl e confidence to the
effects of Iraqg s invasion and occupation of Kuwait.
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Annex XXXI'V

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000371 (SYRI A)
(paragraphs 737-741)

The project should be refocused as a screening-level assessnment of damage
in the areas where cultural artefacts are suspected to have been npst
directly affected by the oil fires in Kuwait. This assessnent woul d use
approxi mately 130 person-nonths of effort.

The assessment shoul d focus on one or two areas that are identified as

nmost likely to have been exposed to pollution fromthe fires, and on a

singl e outdoor material, such as |imestone or marble, that is sensitive
to pollution.

Anal yses shoul d be conducted to determne the feasibility of using

bef ore-and-after conparison studies and fingerprinting studies to

det erm ne whether there is evidence suggesting that pollution fromthe
oil fires caused damage to outdoor artefacts.
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Annex XXXV

SUGGESTED MODI FI CATI ONS TO CLAI M NO. 5000372 (SYRI A)
(par agraphs 742-747)

1. The project should be refocused as a screening-|evel assessnent that
could provide information for nmaking an initial judgenent on the
possibility of groundwater pollution. This assessnent woul d use
approxi mately 100 person-nonths of effort.

2. Available scientific literature on air quality should be reviewed to
identify potential areas of inmpact in Syria, and to | ocate studies or
data that identify pollution fromthe oil fires in Kuwait, based on the
presence of key marker pollutants.

3. A map should be constructed in order to show, first, land areas that are
identified in the scientific literature on air quality as likely to have
been affected by the oil fires and, second, aquifer characteristics that
determine vulnerability to surface contam nation, such as depth to the
wat er table, soil type and thickness, and covering vegetation

4. The map should be used to identify areas with a high probability of
impact fromthe oil fires. “Control” locations that are outside this
area should be identified. Control |ocations should have simlar aquifer
and other characteristics. G oundwater neasurenments should be used in
these control areas, in conmbination with avail able pre-1991 groundwater
data, if any. This would provide insights into possible incremental
i mpacts resulting fromthe oil fires.

5. A sanpling programe, using soil sanples and groundwater sanples from
existing wells within the areas identified as high risk and within the
control areas, should be conducted. These sanples should be anal ysed for
pol lutants that could have resulted fromthe oil fires in Kuwait,

i ncl udi ng hydrocarbons and key markers, in order to deterni ne whether
pollution fromthe oil fires in Kuwait affected groundwater in Syria.
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The project should be refocused as a screening-level assessment that
woul d nake it possible to detect, in time and at |east cost, any

i ncreases in adverse health effects that could be Iinked to the oil fires
in Kuwait. This assessnment woul d use approxi mately 260 person-nonths of
effort.

The project should focus on two or three areas of the country where
exposure to air pollutants fromthe oil fires is known to have been
severe, with two or three simlar but |ess exposed areas to serve as
control locations. Wthin these areas, data coul d be devel oped froma
random sanpl e of health centres (perhaps 10 to 20) and from hospitals.
Dat a should be collected for the health effects that are nost likely to
have been caused by air pollutants, that have relatively short |atency
periods, and that are relatively easy to classify. This would help to
mnimze the effects that differences in record keeping at the various
health centres could have on the results of the screening.

| f adequate data on rates of respiratory and other rel ated di seases are
devel oped, an anal ysis shoul d be undertaken to determ ne whether any
significant increase in disease rates identified resulted fromthe oi
fires and whether differences exist between the findings in the affected
areas and those in unaffected control areas.



