Communication dated:

January 10, 2007
from:

BUND Freunde der Erde
(Friends of the Earth)

addressed to:

Bundesamt fir Schifffahrt und Hydrographie
(Federal German Shipping and Hydrographic Bureau)
Bernhard-Nocht-Str. 78

20359 Hamburg

Comment by the BUND (Friends of the Earth)
to the Annex to the Notification of States Affected in accordance with
Article 3 of the Espoo Convention

Dear Mr. Kruse,
Ladies and Gentlemen,

Many thanks for the participation in the above-named process and for sending the
attached documents. BUND Bundesverband first takes a position on points 1 and 2 in the first
part of the attached document and then on point 3 in the second part.

Kind regards,
(Signature)

Dr. Gerhard Timm
(National Director)

In view of its international dimension, the environmental impact presented by the
construction and operation of the "Nord Stream" natural gas pipeline must in addition
be examined in accordance with relevant international law provisions. The
requirements of the Espoo Convention on the Environmental Impact Assessment must
be adhered to, in a supra-national context. Nord Stream AG has submitted in
accordance with the Espoo Convention (Annex to the Notification of the States
Affected)®® a draft document on the proposed activity and a "Project Information"
running to just on one hundred pages.

>2 Nord Stream AG (20064): North-European gas-pipeline (Offshore Pipeline) — Annex to the notification
to the affected parties in accordance with Article 3 of the Espoo Convention. — Nord Stream AG Zug
(Switzerland), draft; 6 pp.
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BUND views the information in these documents as in many cases imprecise,
incomplete and as containing omissions. BUND therefore fears that Nord Stream AG
will, in the context of the required Environmental Impact Assessment, not assemble an
adequate data-basis for technically correct evaluation of the risks involved in this
construction project. This remark applies, in particular, to:

* (A) the examination of the risks associated with the construction and operation of
this pipeline, as far as the dumped weapons and munitions possibly present along
the planned route are concerned, and,

* (B) the effects on marine mammals of noise emissions resulting from
construction/demolition activities and from operation.

BUND has therefore decided to focus its comments on these two topic areas. The
background against which the association arrives at this estimation, and the additional
parameters which, in BUND's view need to be included in the procedures in
accordance with UNECE conventions on the Environmental Impact Assessment in the
international context ("Espoo Convention"), are examined in more detail below. All the
following remarks and deliberations concerning dumped weapons and munitions also
apply to the German sector of the planned routing and should correspondingly also be
taken into account in the "scoping" for the approval procedure in Germany (please also
see BUND Response, Part ).

The remarks on the subject of dumped weapons and munitions are based in this
context essentially on an assessment™ commissioned by BUND on this subject from
Dr. Stefan Nehring, the director of AeT umweltplanung, of Koblenz.

On aspects above and beyond these, BUND hereby expressly supports the estimates
and demands outlined in the response by the environmental charity WWF Germany to
the planned project.

> Nehring, S. (2007): Risks and effects of dumped munitions in the context of an EIA for construction of
the Nord Stream natural-gas pipeline in the Baltic Sea. — AeT umweltplanung, Koblenz, unpublished
assessment drafted on behalf of BUND, National Sea and Coast Workgroup: 21 pp.
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A Risks involved in the construction and operation of the Nord Stream
natural-gas pipeline as a result of dumped weapons and munitions in the
Baltic

1.  Evaluation of the Nord Stream AG concept for dealing with dumped
weapons and munitions in the Baltic

The technical complexity of installing a pipeline in the ocean is much greater than in the
case of construction on land. The planned project, i.e., the installation of two pipelines
for conveyance of natural gas across the Baltic, is, in addition, specifically confronted
with one very special problem: An unquantifiable but undoubtedly enormous arsenal of
hazardous munitions rusting away on the seabed of the Baltic. These relics must be
anticipated along the entire planned route of a length of practically 1200 km, signifying
that a comprehensive concept for dealing with these dumped weapons and munitions,
taking all risks into account, is vital for such a large-scale project.

Nord Stream AG has, in principle, recognized this problem and remarks in the above-
mentioned "Project Information Document” that "the following priority-ranking is
provisionally planned for minimization of risks:

» Diversion of pipelines
» Local reduction of underwater risks (e.g. relocation on the seafloor)
* Removal of munitions

Every zone identified in the large-scale survey will be individually evaluated and
administered"®.

Diversion of pipelines
It is, in principle, more correct and, indeed, the best approach, to avoid passage
through dumped munitions zones entirely by quite simply rerouting the pipelines. This,
however, presupposes that all dumped weapons and munitions in the planned and the
alternative routing zones can be detected without exception in advance. The available
data on the presence of conventional and chemical munitions in the Baltic, and the
surveys and analyses planned in this context by Nord Stream AG (which, as mentioned
above, are inadequate in both methodological and technical terms), indicate that Nord
Stream AG is not in a position to guarantee a route totally devoid of munitions.

The majority of munitions have, as a consequence of their decades of presence on the
seabed, now sunk into, or been covered over by layers of, the seabed sediment. Even
professional weapons-disposal experts thus encounter great difficulties in detecting all
dumped munitions in advance. This, however, is the basic precondition if major
mechanical disturbance of the sediment is planned. During controlled explosion of anti-
shipping mines by a NATO naval unit in 2003, poison-gas shells present in the
sediment and not previously detected exploded unexpectedly a few seconds later. The
result was a large cloud of toxic gas which drifted immediately above the surface of the
water toward the ships in the vicinity. A number of soldiers suffered serious injuries.®
The logical conclusion from this incident in the context of installation of the pipelines is
that unpredictable contact with dangerous conventional and chemical weapons must
be anticipated at any time whenever mechanical disturbance of the seabed of the Baltic

*% Nord Stream AG (2006), ibid. p. 92
% ZDF (German TV station); "Abenteuer Wissen, Gefahr unter Wasser" series of transmissions,
broadcast October 19, 2005
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occurs (anchoring of ships, creation of underwater trenches, installation and covering
of pipelines, pressure tests).

This scenario must be appropriately taken into account in the risk assessment to be
performed for the entire project and in the analysis of the project's potential effects. In
particular, the EIA should include comprehensive surveying and reporting of potential
route alternatives in the Baltic which would, with the greatest possible probability,
present only a slight, or no, danger in terms of the presence of munitions;
corresponding on-the-spot surveys would, of course, remain indispensable even in the
case of selection of such a route.

Relocation of underwater risks
It is in BUND's view completely unacceptable to simply move conventional and
chemical munitions on the seafloor out of the route zone. Such a procedure cannot be
considered "minimization”. It does, however, most certainly appear to be a potential
method envisaged by Nord Stream AG for handling of munitions. The Project
Information does not, it is true, expressly mention the "movement" of munitions.
Instead, Nord Stream AG avoids the word "munitions” in its listing and talks only quite
tersely about "local reduction of underwater risks (e.g. relocation on the seafloor)"' No
further details are given. A newspaper interview unequivocally links this project with
dumped munitions, however. One of Nord Stream's responsible route managers stated
in the Handelsblatt: "We'll [...] most likely move bombs, shells and any other explosive
devices out of the way, rather than bringing them ashore."®?

Information available up to now makes it necessary to assume that a major portion of
the munitions in the Baltic remains live and fully functioning. This means that they could
be caused to explode or break apart, with all the resultant consequences for humans,
the environment and property, by uncontrolled mechanical disturbances such as would
occur precisely in the case of shifting aside and which cannot be prevented by any
technical means. In addition, such shifting aside would with very great probability
expose silted over munitions and their active contents even more greatly, with the
result that more frequent snagging in trawl nets and more frequent washing up on
beaches used by tourists in littoral zones would occur. Cross-border implications and
effects must as a basic principle always be anticipated in case of such disturbances
where underwater munitions are present.

It is for BUND incomprehensible that none of these disturbances and effect parameters
are mentioned® in the surveys of potential ecological effects; BUND perceives in this a
serious deficit in these documents. The "moving of underwater obstructions”, which will
as a matter of basic principle have cross-border implications, is not mentioned by Nord
Stream AG in the "Annex in accordance with the Espoo Convention".* It is BUND's
impression that Nord Stream AG's remarks on this subject are not indicative of any
correspondingly intensive study of the subjects of industrial health and safety or of
environmental safety or of the legal principles involved in dealing with dumped
weapons and munitions.

In addition, there is no discussion of the extent to which the consciously accepted
direct contact with basically "disowned" conventional and chemical munitions might, as
a result of their shifting aside, lead to Nord Stream AG, in legal terms, taking short-term

51 Nord Stream AG (2006), ibid. p. 92

%2 Handelsblatt, June 18, 2006, Ostseepipeline fihrt durch explosives Terrain (Baltic pipeline to cross
explosive territory)

% Nord Stream AG (2006), ibid. pp. 71ff. Tables 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7

® Nord Stream AG (2006%), ibid. p.5
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possession of the munitions and committing illegal disposal of "waste" as a
consequence of the subsequent, and deliberate, abandonment of these munitions.

Removal of munitions
It would, as a basic principle, be a welcome step, and one indispensable for the
implementation of this project, for Nord Stream AG to dispose of all munitions found on
and around the route on land. It is, however, dubious whether the phrasing "Removal
of munitions"® actually signifies this option. In conjunction with proposals for the
avoidance and reduction of undesirable effects, Nord Stream AG writes that the
"munitions identified are to be removed to a different location".®® Here, too, Nord
Stream AG avoids providing more details. The expression "disposal on land" is
nowhere mentioned at any point in the documents submitted. It is therefore not
possible to exclude the assumption that Nord Stream AG is planning to remove any
munitions found in and around the route area and to dispose of them again at another
location on the Baltic seabed. Such a concept does not constitute "minimization”, must
be categorically rejected, and must also be most critically evaluated in legal terms. The
"resubmersion" of chemical weapons in the sea is, for example, prohibited under
international law.®’

At another point, Nord Stream AG states that only "removal of conventional munitions
from the route"®® is planned; no information is provided on the intended procedure for
chemical weapons, however. Nor does Nord Stream AG explain how it will be possible
to differentiate in advance corroded conventional and chemical munitions on the
seafloor. It can be assumed that, 60 years after submersion, the clear colour coding
customary at that time on chemical weapons will no longer be legible.

The term "removal" could also signify on-the-spot destruction by means, for example,
of so-called "controlled exploding". Exploding of these munitions would be acceptable
only if it is demonstrated that recovery would be excessively hazardous even if the best
available technology is used (e.g. in the case of large items of munitions, such as anti-
shipping mines, which still contain active electrolyte detonators) and if a
comprehensive safety concept which, inter alia, provides effective protection for marine
mammals (see Section B of this response) were implemented.®®

Cross-border effects and implications must in principle always be anticipated in the
case of such disturbances where underwater accumulations of munitions are involved.
Here, too, BUND sees serious deficiencies in the documentation, insofar as potential
ecological effects of all these disturbances and effect parameters are not mentioned.”
There is in the "Annex in accordance with the Espoo Convention”, where this is
intended, no information concerning active munitions contents as "materials added or
removed" with respect to relocation and resubmersion.”" As is illustrated by the various
successful projects implemented in the course of the past 60 years, including such
conducted in the Baltic zone, clearance of complete munitions dumping zones and
subsequent disposal of all munitions on land is actually technically possible without

% Nord Stream AG (2006), ibid. p. 92

% Nord Stream AG (2006), ibid. p. 94

87 Convention on the prohibition of the development, production, storage and use of chemical weapons
and on the destruction of such weapons (Chemical-weapons Convention), proclaimed on January 13,
1993, came into effect: April 29, 1997 (ratified, inter alia, by Germany and Russia)

% Nord Stream AG (206), ibid. p. 74, Table 8.2a

% NABU Schleswig-Holstein, "Elimination of dumped munitions endangers Baltic porpoises", press
bulletin dated November 17, 2006; Nehring, S. & Koch, M. (2006): Danger from the deep — The myths
surrounding munitions in the sea. — Waterkant 4/2006; 21-25

" Nord Stream AG (2006), ibid. pp. 71ff, Tables 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7

™ Nord Stream AG (2006a),ibid., p. 4
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difficulty.”® An essential condition for approval of construction of the Nord Stream
natural-gas pipeline through the Baltic can therefore only be that Nord Stream AG
guarantees on the basis of the best available technology a munitions-free route as is
the basic precondition for construction approval for construction projects on former
munitions-dumping sites on land.”® In addition, Nord Stream AG must be prohibited
from disposing of munitions finds, irrespective of their type, anywhere else in the Baltic
or any other sea region — the only rational and effective solution is 100% on-land
disposal.

Conclusion: In BUND's view, the concept for minimization of risks presented by Nord
Stream AG for the approval procedure is inadequately detailed. It leaves open the
question of whether measures such as "the shifting aside of munitions out of the route
zone" and the "resubmersion of munitions", which would have cross-border
international implications and which, it is BUND's conviction, do not constitute
minimization but are, instead, to be categorically rejected, are actually intended to
constitute components of the concept.

The construction of a natural-gas pipeline through heavily munitions-encumbered
zones necessitates in BUND's opinion much more comprehensive conceptual solutions
and safety concepts which are not clearly perceptible from the documentation
mentioned.

2. Effects and implications caused by dumped weapons and munitions in
conjunction with the Nord Stream natural-gas pipeline and examination and
survey parameters in BUND's opinion deriving and needing to be taken into
account

The scoping procedure examines, in particular, questions concerning the definition of
the scope of the necessary survey. Since Nord Stream AG has, in the documents
submitted, repeatedly drawn attention to the fact that the majority of studies and
surveys concerning dumped weapons and munitions have already been completed”, it
is essential that all potentially conceivable relevant implications and effects in
conjunction with the construction, preliminary operation, operation and
decommissioning of the pipeline be depicted correctly in technical and factual terms.

BUND examines below, subdivided into the Construction, Preliminary Operation,
Operation and Decommissioning phases, the information contained in the "Annex to
the notification" on activities, probable effects and on the parameters to be examined in
conjunction with these activities, and states what activities, effects and parameters
need, in BUND's view, on the other hand, to be examined with respect to dumped
weapons and munitions and how this should be accomplished.

2.1 The Nord Stream natural-gas pipeline construction phase

In the listings of "Potential ecological effects in conjunction with the construction of the
Nord Stream pipeline", Nord Stream AG states the following with direct reference to

72 see, for example, Bundesamt fiir Seeschiffahrt und Hydrographie (German Federal Shipping and
Hydrographic Bureau), ed. (1993); ibid.; Nehring, S. & Koch, M. (2006); ibid.; State Parliament
(Landtag) of Schleswig-Holstein) (2001), ibid.

® Martinetz, D. & Rippen, G. (1996): Handbuch der Riistungsaltlasten (Dumped Munitions Manual). —
Ecomed Verlagsgesellschaft, Landsberg; 1068 pp.

™ Nord Stream AG (2006), ibid., pp. 68, 89, inter alia
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dumped weapons and munitions for all sectors of the planned route for the construction
phase:’

Activity Effect parameters Ecological parameters
harmed
Installation of the pipeline | Contact with dumped Safety of humans and
munitions (chemical and fauna
conventional)

No more detailed explanation of what precisely is meant by the term "contact” and the
parameters "Safety of humans" and "Fauna" is provided. Nor is any information given
as to the type and the extent of the harm anticipated to the two parameters. It can be
assumed on the basis of the information provided concerning other activities that Nord
Stream AG understands under "Safety of humans" only persons performing the
construction work on the site. Only seabed-dwelling creatures, the so-called
macrozoobenthos, are to be understood under "fauna".

Nord Stream AG also does not explain in more detail why, unlike the situation with
"Installation of the pipeline", no "contact with dumped munitions" is assumed for the
"Installation of the service and maintenance platform" activity. Munitions may be
anticipated as a basic principle throughout the length of the planned route; individual
sectors or areas could, possibly, be classified as "probably munitions-free" only after
submission of corresponding surveys.

Nord Stream AG states "Contact with/removal of dumped munitions" as cross-border
effects during the construction phase in the "Annex in accordance with the Espoo
Convention".”® There is no more detailed exposition of anticipated effects and
implications.

2.1.1 Activities and effect parameters to be taken into account

The diverse and, in some cases, highly complicated data provided in the Project
Information submitted by Nord Stream AG leads" to the conclusion that various
activities and effect parameters associated with dumped conventional and chemical
weapons and munitions are stated in the tables either not at all, or not clearly and
frankly.”” As mentioned above, involved here are the following relevant disturbances
during the construction phase which, in some cases, have long-term cross-border
effects and implications extending even beyond the actual construction phase itself:

Exposure of munitions and active munitions contents
Liberation of active munitions contents

Explosion of munitions

On-the-spot exploding of munitions

Shifting aside of munitions

Resubmersion of munitions

Recovery and land-side disposal of munitions

> Nord Stream AG (2006), ibid., pp. 71ff, Tables 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7
"® Nord Stream AG (2006a), ibid., p. 4

" Trotz seiner eindeutigen Herkunft als Mehrzahl wird im modernen Englisch das Wort "data" als Kollektiv und daher als Singular
behandelt. Dies ist nicht ganz unumstritten; tberzeugend ist aber, dass man immer "How much data?" und nie "How many data?"
fragt. s auch z.B. Webster's Medical Dictionary (Anmerkung des Ubersetzers)

" Nord Stream AG (2006), ibid., pp. 71ff, Tables 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7
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These disturbances must be described, analyzed and evaluated in detail and in correct
technical and factual terms in the context of the planned Environmental Impact
Assessment.

2.1.2 Parameters to be taken into account

Both of the parameters, "Safety of humans" and "Fauna" stated by Nord Stream AG
will, with certainty, suffer relevant harm. In the case of the first of the parameters
mentioned, in particular, it should be pointed out that a much higher risk of accident for
the construction workers must be anticipated during the construction of the planned
pipeline than would be the case with a land-based routing.”® The greater incidence of
exposure of munitions and active munitions contents also means that more frequent
snagging in trawl nets and thus also an increase in accidents occurring to trawler crews
must also be anticipated. An accident involving the explosion of a bomb on the deck of
a Dutch fishing cutter, in which three seamen died in early 2005, illustrates the
unpredictability of old munitions in a drastic manner.”® This problem area requires
intensive examination and evaluation in the context of the Environmental Impact
Assessment.

It can be assumed on the basis of the knowledge available concerning the chemical
and physical properties of munitions, and also concerning the widespread presence of
munitions on and around the entire planned route, and on the basis of the remarks
made concerning activities and effect parameters, that further parameters will also
suffer significant harm. The following parameters, in detail, are involved in this context:

Surface sediment and water quality
Many of the munitions found in the Baltic exhibit unmistakable corrosion damage and
small to larger leaks, via which continuous release of significant quantities of highly
problematical active munitions contents occurs into the surrounding sediment and the
overlying water.®’ The burying and indeed just the laying, of the two pipelines on the
seabed will result in greater liberation of these substances, with the occurrence of
acute toxic concentrations as a potential consequence.?’ Conventional and chemical
active content substances are in many cases classified as toxic, carcinogenic and/or
mutagenic.® In addition, the majority of substances are subject after release to
complex biotic degradation processes, in which context the degradation products may
very well be more persistent and more toxic than the original substances.® It is
therefore vital to perform corresponding chemical analyses in the route zone in order to
achieve a technically and factually correct evaluation. Despite claiming that specimens
of water and sediment from along the pipeline routing have already been tested for
their heavy-metal, organic-pollutants and nutrients contents,® Nord Stream AG fails to

’® Nord Stream AG (2006), ibid., pp. 73ff, Table 8.2a

" Nehring, S. & Koch, M. (2008), ibid.

8 Nehring, S. (2005) ibid.

81 Ek, H. (2005): Hazard assessment of 2,4,6-trinitrotoluene (TNT) from dumped ammunition in the sea.
— Dissertation, Goteborg University: 144 pp.; Koch, M. & Nehring, S. (2007): Ristungsaltlasten in den
deutschen Kustengewassern — Vorschlage flr Sanierungsstrategien im Kontext der Europdischen
Wasserrahmenrichtlinie. — Rostocker Meeresbiologische Beitrdge (Dumped munitions in German coastal
waters — Proposals for remediation strategies in the context of the outline European directive on water. —
Rostock Marine Biology Papers).

82 Haas, R. (1996): Explosivstofflexikon (Explosives Lexicon). — Umweltbundesamt, Texts 26/96: 1-378;
Kopecz, P. (1996): Kampfstofflexikon (Chemical Warfare Agents Lexicon). — Umweltbundesamt, Texts
27/96: 1-301

8 Haas, R. (192): Konzepte zur Untersuchung von Riistungsaltlasten (Concepts for surveying of dumped
munitions sites). — Abfallwirtschaft in Forschung und Praxis 55; 1-159

8 Nord Stream AG (2006), ibid., p. 89
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provide a precise list of the substances analyzed. On the basis of the knowledge
available on the munitions dumped in the Baltic, not less than the following substances
and their analytically detectable components need to be analyzed using the best
available technology in order to ascertain the chemical burden in the surface sediments
of the Baltic resulting from active munitions content substances and their most
important degradation products in the scope of the Environmental Impact Assessment
and in order to evaluate the effects of disturbances:

Conventional munitions

Nitrobenzene
2-nitrotoluene
3-nitrotoluene
4-nitrotoluene
1,2-dinitrobenzene
1,3-dinitrobenzene
1,4-dinitrobenzene
2,3-dinitrotoluene
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-dinitrotoluene
1,3,5-trinitrobenzene
2,4,6-trinitrotoluene
2-methyl-3-nitroaniline
2-methyl-5-nitroaniline

Chemical munitions
Adamsite

Arsine oil

Prussic acid
Chloracetophenone
Clark |

Clark Il

Lewisite

2-amino-4,6-dinitrotoluene
4-amino-2,6-dinitrotoluene
2,6-diamino-4-nitrotoluene
o-,p-toluidine

m-toluidine

Diphenylamine
2-nitrodiphenylamine
4-nitrodiphenylamine
2,4-dinitrodiphenylamine
Nitrocellulose

Hexogene

Nitropenta

Lead

Mercury

N-Lost

S-Lost

Phosgene

Tabun

Organic-bound arsenic
Inorganic-bound arsenic

In view of the special hazard situation in terms of chemical munitions, the survey needs
to be appropriately modified if information indicating that other chemical warfare agents
have also been dumped in a particular underwater zone comes to light. Not less than
fifty-three individual substances and two isomer mixtures were developed as chemical
warfare agents during the two world wars and the majority of them could potentially

have been dumped in the Baltic.®®

According to information from Nord Stream AG, specimens of water and sediment were
only "taken at some ninety locations along the pipeline" for the purpose of the
Environmental Impact Assessment.® This statement signifies that taking of specimens
occurred on average only every 13 km. Nord Stream AG avoids providing information
on the precise location of the sampling points, the number of parallel samples taken
and the number of sediment strata and water depths investigated in each case. The
question of whether transects were examined at the respective sampling sites or
whether these were isolated points also remains unclear. Nord Stream AG states that,
for the German sector of the pipeline route, with a total length of 78 km, additional "field
analyses of the sediment [...] were performed at five locations"®” in 2006. Whether
these were chemical, bio/geochemical and/or sedimentological tests is not stated.

8 Kopecz, P. (1996) ibid.
8 Nord Stream AG (2006), ibid., p. 89
8 Nord Stream AG (2006), ibid., pp. 89f, Table 8.8
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Reexamination of the meaning and quality of these investigations is therefore not
possible. The "Scoping” document, surprisingly enough, contains not a single reference
to these analyses.®®

The "Handlungsanweisung fur den Umgang mit Baggergut im Kistenbereich" (HABAK-
WSYV) (Procedure for handling of excavated material in coastal regions)® requires the
following sampling strategy for normal chemical analyses in case of excavation-
induced disturbance to the seabed:

Excavation zone

- The sediment to be excavated must be analyzed throughout the entire depth of
excavation.

- The number of sampling points in the immediate excavation zone must be a
function of the quantity of material to be excavated per campaign: e.g. 500,000 to
2,000,000 m® = 16 to 30 points; >2,000,000 m® = a further 10 points per
1,000,000 m°.

The deposition point

- In the deposition zone, samples must be taken at the planned deposition point and
from its surrounding surface area. Sampling of the sediment surface (i.e., to a
depth of approx. 10 to 20 cm) will generally be sufficient.

- The number of sampling points must be a function of the extent of the area in which
deposition is to take place and into which the deposited excavated material might
possibly drift in the initial period. The number of samples will depend on the
homogeneity of the zone.

The decisive factor for a survey of informational value for both verified and suspected
dumped munitions zones is, in particular, in addition to rational definition of the scope
of the survey, that the specimens should be taken at the "right" locations. This is
necessary to a particularly great extent in the case of sediment specimens from
underwater dumped weapons and munitions, since these contain, in particular, highly
contaminated areas of only small spatial extent. The number of sampling points
proposed by HABAK is not sufficient in this context. Precise definition is possible only
after systematic preliminary research and surveying using so-called grid surveys. %

The conclusion to be drawn from this is that the chemical analyses performed by Nord
Stream AG were quite obviously of a much too limited scope to permit technically and
factually correct evaluation of the risks presented by the project in the context of the
planned Environmental Impact Assessment. They possess only an orientational
character, if any, and can probably not even be classified as a "good preliminary
survey". On the basis of the HABAK, not less than 26 to 40 sampling points should
have been located in the immediate excavation zone alone even for only the German
sector of the proposed route, for which a quantity of more than 3 million m® of sediment

8 Institut fir Angewandte Okologie (Institute for Applied Ecology) (2008), ibid.

8 Bundesanstalt fiir Gewasserkunde (Federal German Water Sciences Institute) (1999):
Handlungsanweisung fur den Umgang mit Baggergut im Kustenbereich (Procedure for handling of
excavated material in coastal regions) (HABAK-WSV). — Bundesanstalt fir Gewasserkunde, Report BfG-
No. 1100: 25 pp., 6 annexes

% Haas, R. (1992), ibid.; Martinetz, D. & Rippen, G. (1996), ibid.
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to be relocated is anticipated.®’ The frequency should be correspondingly increased
where there are indications of dumped munitions, which there are for the German
sector of the route. Further sampling points should, in addition, also be set up there
after comprehensive analysis of the deposition points, and also in the sector of the
route in which the pipeline is only to be positioned on the sediment.

Flora
Relevant harm to flora is extremely probable and needs to be taken into account in the
Environmental Impact Assessment, since the planned activities will also take place in
shallower coastal water zones in which macrolages and higher plant forms colonize
and in which the presence of munitions and/or active munitions contents cannot be
excluded.

Fish, fishing and marine mammals
The majority of active munitions contents are also hazardous for fish and mammals.
must, in addition, also be assumed that unintended explosions can occur as the
consequence of mechanical forces acting on munitions and that deliberate exploding of
large munitions items, in particular, will also be implemented by Nord Stream AG. The
result of these actions will be significant losses of and harm to fish and marine
mammals present in the wider surrounding area. Relevant detriment to fishing can
therefore also not be excluded. Due, furthermore, to the greater frequency of exposure
of munitions and active munitions contents, it will be necessary to anticipate an
increase in contaminated catches which, particularly in case of direct contact with
poison gas substances, will themselves need to be safely disposed of in their entirety.®
This problem, which will, in addition, most probably also have international implications,
also requires intensive examination and evaluation in the context of the EIA.

% 1t

Tourist and recreation areas
The construction of pipelines in coastal waters is exceptionally problematical in cases
in which munitions-dumping zones are located in the immediate vicinity. In 1995,
submersed munitions were exposed as a result of installation of a pipeline in the sea,
and more than 4,000 bombs were subsequently washed up on nearby beaches.
Injuries to users of these beaches were the repeated result.” In the German route
sector, in particular, which runs for the major part close to the coast and in relatively
shallow depths of water, greater washing up of munitions and/or active munitions
contents onto the beaches of Riigen and Usedom as a result of the pipeline project
must be considered extremely probable. One particular problem is white phosphorus
from British incendiary bombs, large quantities of which are present within the German
sector of the route and have caused series injuries to beach users for decades.” The
question of whether greater levels of, and potentially even cross-border pollution of
beaches might occur as early as the construction phase or might, instead, only later
become a more pronounced and persistent problem, must be analyzed and modelled
in detail in the context of the EIA. A comprehensive safety concept must be elaborated
and implemented in order to protect residents of and visitors to coastal regions.

L WWEF (2006): Oko-Check fiir die Ostsee-Pipeline (Ecological check-up for Baltic pipeline). - WWF
Hamburg, Background Information, May 2006; 5 pp.

% Haas, R. (1996), ibid.; Kopecz, P. (1996), ibid.

% HELCOM (2002), ibid.

% Harris, C. (2003): Murky waters — Dumping of munitions by MOD. — Big Issue Scotland, July 31, 2003
% Nehring, S. (2005a), ibid.
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2.2 The preliminary-operation phase of the Nord Stream natural-gas pipeline

Nord Stream AG, in the listings of "Potential ecological effects in conjunction with the
construction of the Nord Stream pipeline" and the "Procedure for description and
evaluation" provides not a single reference to potential problems with the effect
parameter of dumped weapons and munitions.*® This omission by Nord Stream AG
must, at least for the German sector of the route, in which the pressure tests are to be
performed, be classified as not appropriate. It would be possible to eliminate this effect
parameter, in case of the proven absence of dumped-weapons hazards, only after a
comprehensive geophysical survey of the relevant area, in the context of which it would
be necessary to determine extremely accurately the underwater zone affected by the
tests. In addition, the interactions between pressure tests and dumped munitions must,
as in the case of the "Installation of the pipeline", also be defined, analyzed and
evaluated in the context of the EIA.

2.3 The operational phase of the Nord Stream natural-gas pipeline

Nord Stream AG provides not a single indication of potential problems with the effect
parameter "dumped weapons and munitions" for the construction phase in summarized
Table 8.1 and for the tables dealing with the Swedish route sector and the waters of the
Baltic in the listings of "Potential ecological effects in conjunction with the construction
of the Nord Stream Pipeline", unlike the situation with the other tables, which deal
respectively with the Russian, Finnish, Danish and German sectors of the route,” the
following information being provided for the latter:

Activity Effect parameter Ecological parameters
harmed
Pipeline/platform accident | Explosion resulting from Safety of humans, water
dumped munitions quality, flora and fauna, air
quality

Nord Stream AG provides no reason for the exclusion of accidents resulting from the
explosion of munitions for certain sectors of the route. This is probably only an
oversight. There is, also, no examination of the manner in which explosion of munitions
could occur. Conceivable in this context are, for example, mechanical forces acting on
munitions after accidental fracture of the pipeline, direct contact between ships and
munitions in the vicinity of the pipeline, and also munitions damaged or activated during
the construction phase but exploding spontaneously only after a certain delay.

2.3.1 Parameters to be taken into account

Mechanically initiated, and also spontaneous, explosion of munitions with cross-border
implications must as a matter of basic principle be anticipated for all sectors of the
planned route. In addition to the physical effects of an explosion on humans, the
environment and property in general, a massive escape of natural gas from the
pipeline, with the corresponding consequences, must also be anticipated. The escape
of large quantities of active munitions contents and the migration of pollutant-
contaminated particles of sediment into the overlying and surrounding water are also
highly probable in case of an explosion. Highly hazardous substances, such as prussic
acid, Sarin and Tabun, which possess high solubility in water and a low rate of
hydrolysis, would generate persistent plumes of contamination, containing
concentrations of highly toxic substances which, under certain circumstances, could

% Nord Stream AG (2006), ibid., pp. 71ff, Tables 8.1, 8.2b, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7
% Nord Stream AG (2006), ibid., pp. 71ff, Tables 8.1, 8.2c, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7
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persist for several hours, or even periods of days to weeks.” The explosion of
munitions would harm not only the "ecological parameters" stated by Nord Stream AG;
instead, the following cross-border parameters exposed to potential harm must also be
comprehensively defined, analyzed and evaluated in the context of the EIA:

Surface sediment

Fish

Fishing

Marine mammals

Shipping

Tourist and recreational areas

2.3.2 Activities to be taken into account

For the operational phase, Nord Stream AG associates only the "Pipeline/platform
accident" activity with dumped weapons and munitions. This, however, ignores the fact
that normal pipeline operation will also cause problems with munitions.

Installed on a sandy to silty substrate, which is the case along practically the entire
planned route, the pipeline will sink into the sediment under the impetus of its own
deadweight alone; this will, of course, take the form of a steady process which will also
continue during operation. Regrettably, Nord Stream AG fails to provide any more
detailed information on this subject. It can assumed with safety that not every item of
munitions exposed in this way to mechanical forces will explode. Damage to the
munitions, with the consequence of greater escape of hazardous active contents, will
occur to a greater extent, however. The effects, which will be of international character,
must be correspondingly comprehensively defined, analyzed and evaluated within the
scope of the EIA.

2.4 Decommissioning of the Nord Stream natural-gas pipeline

When considering the decommissioning scheduled in 50 years time, Nord Stream AG
states that the procedure applicable on the basis of modern practice and technology at
the time of decommissioning will be the method used. In conclusion, Nord Stream AG
ascertains that "the complete removal of the pipeline will effectively be equivalent to the
reversal of its installation and will cause environmental effects comparable to those set
off by the installation of the pipeline."*®

This statement ignores the fact that — provided the necessary clearance of the route
from munitions has been performed correctly prior to installation of the pipeline — the
entire problem of dumped weapons and munitions will be of no relevance upon its
dismantling.

% Stock, T. & Lohs, K. (1997): The challenge of old chemical munitions and toxic armament wastes. —
SPIRI Chemical & Biological Warfare Studies 16; 337 pp.; Ek, H. (2005), ibid.; Koch, M. & Nehring, S.
(2007), ibid.

% Nord Stream AG (2006), ibid., p. 67
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Conclusion: The examination of relevant effects caused by dumped weapons and
munitions during construction, preliminary operation/commissioning, operation and
decommissioning of the pipeline drafted by Nord Stream AG for the scoping procedure
is technically inadequate and lacking in transparency. Important effect parameters and
harmed ecological parameters are not taken into account. The chemical analyses
already performed by Nord Stream AG — even where they are complete— are, on the
basis of the documents available, of a much too limited scope to permit technically and
factually correct evaluation of the risks of this construction project in the context of the
planned EIA.

B  Effects of noise emissions caused by construction, dismantling and
operation on marine mammals.

1. Cross-border effects of the pipeline project on marine mammals

The endangerment and harm caused to harbour porpoises of the acutely extinction-
threatened population in the Eastern Baltic will greatly retard or even prevent the
repopulation of the Eastern and Northern Baltic with these marine mammals. This is of
international significance and all details of the EIA concerning the harbour porpoises
should, in BUND's opinion, be forwarded to the other Baltic littoral states.

The same also applies to the potential harm to other migratory species with origins in
other countries, such as grey seals, for example.

The noise emissions accompanying the construction and dismantling activities, in
particular, will also have an international dimension. Most especially, the noise emitted
by detonations (whether caused deliberately or inadvertently) in conjunction with
dumped weapons and munitions would be capable of harming, disturbing or injuring
marine mammals in neighbouring states.

The following information, which has already been included in Part | of this
response, is therefore also relevant to neighbouring countries:

The presence of marine mammals must be anticipated throughout the Nord Stream
Pipeline project territory. These mammals include, specifically, the harbour porpoise,
the grey seal, the common seal and the ringed seal. Harbour porpoises forming part of
the acutely extinction-threatened Eastern Baltic population are present, in particular, in
German, Danish, Swedish and Polish waters. This population consists, probably, of not
more than some 600 animals.

The rare occurrence of these animals must, however, not be seen as grounds to ignore
the risks relevant to them as a result of the low probability of their presence. On the
contrary: ASCOBANS, the protection of small whales convention for the North Sea and
the Baltic ascertains unequivocally in the rescue plan for the Baltic harbour porpoise
(Jastarnia Plan) that every individual (!) counts in the conservation of this population. It
is, in BUND's view, absolutely vital to avoid exposing these mammals to additional
risks, alongside the present threats presented, particularly, by bycatching and
pollutants.

The construction and dismantling of the pipeline will in some cases involve significant
noise exposure for a prolonged period. Underwater excavation work, shipping traffic,
hydraulic excavation and clearance, ramming of sheet piling, construction platforms,
etc., may be mentioned here as noise sources. To these must be added underwater
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explosions which, in all probability, will occur in the context of handling of dumped
munitions.

Dumped weapons and munitions

As can be learned from the applicant's project description and our own deliberations on
the subject of dumped weapons and munitions, there exists extremely great uncertainty
concerning warheads and other dumped munitions along and around the planned
pipeline route. The available data indicates the presence of large quantities of chemical
and conventional munitions which, in some instances, remain capable of exploding, on
and in the sediment throughout the length of the planned route. It must therefore be
assumed that unplanned explosions will occur during the envisaged relocation of
munitions on the seabed (and in execution of other methods for local reduction of
underwater risks not specified in more detail by the applicant) and during the
construction activities. Even the systematic "elimination" of such risks will, in all
probability, involve the exploding of mines, torpedo warheads, depth charges, artillery
ammunition, etc., however.

Both planned and unplanned explosions of dumped munitions constitute a significant
danger to marine mammals.

Exploding of dumped munitions and effects on harbour porpoises and other
marine mammals.

Explosions are the most powerful punctiform anthropogenic sources of underwater
noise. Even small charge magnitudes of a few kg of TNT or Hex cause extremely high
sonic pressures (of above 270 dB re 1 pPa at a distance of 1 m). The greater the
explosive charge, the greater the sonic pressure and therefore the greater the radius,
within which marine mammals can be affected or even harmed by sonic waves. Mines
and torpedo warheads in each case contain 150 to 500 kg TNT.

The explosion of a TNT or Hex warhead underwater results in a powerful pressure
wave, followed by a sonic wave with an extremely short and steep rise in the acoustic
signal. This short rise time can cause significant injuries in vertebrates such as fish and
marine mammals. Air- and gas-filled organs, such as the intestine, lungs and ears (in
the case of marine mammals) and the maw ("swim bladder", in the case of fish) are
extremely endangered, in particular. Potentially lethal injuries, such as rupture of the
lung, damage to internal organs and haemorrhaging in the hearing organs, and other
hearing damage, have, for example, been verified in marine mammals at distances of
many kilometers from the site of explosions.

Temporary or permanent audibility-threshold shift ("hearing difficulty") may be feared at
greater distances. This effect has been ascertained by American scientists in seals
which were to be driven away from aquaculture facilities. The seals became deaf after
a short time.

In addition to the risk of hearing damage, our information indicates that such loud sonic
waves cause significant problems for marine mammals within a radius of not less than
between 30 and 100 km.

2. Investigation provisions and remedies which, in the view of BUND require
additional attention in the context of the Environmental Impact Assessment

For reasons of the protection of the animal world and nature, BUND in general rejects
the concept of exploding of munitions in the Baltic. Avoidance of munitions and, where
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this is not possible, their recovery and disposal on land, must have absolute priority.
We therefore demand that the applicant provide proof that the technologies necessary
for this purpose (e.g. freeze-wall caissons) are available and will be used.

Against the background of the fact that exploding of munitions will nonetheless be
necessary or will be caused inadvertently in individual cases, the effect radius for
marine mammals forecast in the scoping document, of 500 m on both sides of the
planned pipeline route, is, in our view, significantly too small. With respect to the risk of
hearing damage and/or injuries, an effect radius of not less than 3 to 10 km on both
sides of the route must be assumed, and with respect to disturbances, 30 km (this is
the distance at which changes in behaviour during ramming of wind-farm foundations
have been documented). The effect radius may be considered smaller only if suitable
noise-reduction provisions (e.g. bubble curtains or other containment of noise) are
implemented. This must be demonstrated by means of the submission of a suitable
noise-reduction concept.

This, in BUND's opinion, must contain the following:

m  Model calculations of noise propagation from possible explosions at various depths
of water and for various sediment conditions.

m Model determination of frequency spectra for explosions

Modelling of sonic pressure as a function of charge magnitude

m A detailed description of the reduction provisions to be selected (in the case, for
example, of bubble curtains, information on bubble size, radius and thickness of the
veil of bubbles)

m Conclusive information on which frequency spectra are to be contained by means
of the corresponding reduction provisions

m Verification that the noise-reduction method selected actually achieves the
necessary reduction targets

In addition, a suitable safety concept explaining how marine mammals can be
protected against the acoustic effects of possible explosions must also be submitted. In
BUND's opinion, a comprehensive program of monitoring coordinated with suitable
acoustic "scarecrow" provisions should also be added in addition to the measures
already mentioned, such as the avoidance of explosions by means of recovery of
warheads and their disposal on land, and noise-reduction provisions where explosions
are absolutely unavoidable.

Conservation areas

The planned pipeline route affects a large number of different conservation of nature
zones of the most diverse types. Some of these are traversed or touched by the route,
others are not on the route but are nonetheless affected by it as a result of noise
nuisance in conjunction with construction, dismantling and/or maintenance work. A
comprehensive EIA must take account of this.

Critical marine mammal habitats (such as mating, breeding and feeding territories), in
particular, will be affected by the acoustic activities. In case of explosions, the effect
range will, in BUND's view, greatly exceed 30 km. This must also be taken into account
in the compiling of input for the EIA.

It is, methodologically, extremely difficult, given such a mobile species as the harbour
porpoise, to determine harbour porpoise numbers in view of low sighting frequencies
and comparatively small Natura 2000 territories. Sighting frequency alone should
therefore not be the definitive factor, and the precautionary principle is instead to be
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applied. Click detectors (T-PODs) must be used in surveys of habitat utilization under
all circumstances, since these record data around the clock, whereas sighting trips and
flights are only instantaneous images. A suitable concept must be drafted for such
surveying activities (see below).

Effects of other noise emissions

The scoping document mentions inter alia the following other acoustic effects arising
from the construction and operation of the pipeline which also have relevance for
marine mammals:

a) Construction-induced

m Noise emissions and vibrations caused by construction plant (ships,
excavators/dredgers, other plant)

m Acoustic disturbance of sensitive species, aquatic birds, in particular

m Air-borne and underwater sound

b) Operation-induced

m Effects of monitoring and observation work
m Effects of servicing and maintenance activities

Here, too, it is in BUND's opinion necessary to submit a concept for minimization of
underwater sound pollution in order to prevent harm to marine mammals.

Conclusion

The documents submitted up to now by Nord Stream AG in conjunction with the
approval procedure for the construction and operation of the "Nord Stream" high-
pressure natural-gas pipeline through the Baltic Sea are, in BUND's opinion, in large
areas incomplete, omit important aspects and/or are in some cases extremely vaguely
worded. BUND has in the above response stated with respect to the subjects of
"Handling of dumped weapons and munitions" and "Effects on marine mammals" the
aspects on which, in its opinion, information is lacking, where there is an urgent need
for improvement, and how this should be accomplished.

Similar remarks also apply to a series of other subjects, on which BUND wishes at this
point not to submit an opinion but rather hereby expressly concurs with the WWF
response.

In view of the scope of the analyses, surveys and investigations still to be conducted,
the date for the start of construction of the pipeline would appear not to be realistic.
BUND anticipates that the start of construction will be postponed sufficiently for all
remaining questions to be answered correctly in technical and factual terms and that
the information mentioned in the responses will then be available in its entirety.

Berlin, January 10, 2007

Dr. Gerhard Timm Stefan Menzel

National Director Spokesman for the National Oceans and Coast
Workgroup

BUND e.V. BUND e.V.
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