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Figure 9.8.7 Water discharge in Pripyat River and concentration of selected radionuclides in water near Chemobyl
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Figure 9.8.10 Typical Cs-137 vertical distributions in bottom sediments in accidental zone water bodies (a, b­
contaminated bottom sections, without sediment accummulation; c,d - contaminated bottom sectj.ons with
intense re-suspension and sedimentation burial silt particles beneath sand sections; e,f - flow through channel
sections with full movement and with good filtrations properties)
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9.9 CASE STUDY NO 9-SITE DESCRIPTION AND SUMMARY OF RESEARCH
ACTIVITIES ON THE MOVEMENT AND FATE OF CHLORINATED SOLVENTS IN

GROUNDWATER AT PICATINNY ARSENAL, NEW JERSEY

by T E Imbrigiotta and M Martint

9.9.1 Introduction

Contamination of groondwater by chlorinated solvents is a
major, widespread problem because these compounds are
used in many different processes including metal
degreasing, dry cleaning, organic synthesis, and fumigation,
and because these compounds arc relatively soluble
compared to other synthetic organic contaminants. The
movement and fate of chlorinated solvents transported in
aquifer systems need to be investigated.

The US Geological Survey is conducting an inter­
disciplinary research study of groundwater contamination
by chlorinated solvents and other contaminants at Picatinny
Arsenal in oorth central New Jersey. The objectives of the
study are to:

(1) improve the understanding of the chemical,
physical, and biological processes that affect the
movement and fate of these contaminants, parti­
cularly trichloroethylene, in the subsurface;

(2) determine the relative importance of these
processes; and

(3) develop predictive models of contaminant
transport.

The study is being conducted at two sites, near Buildings 24
and 95, where the groundwater has been affected by effluent
from metal-plating, degreasing. and etching operations
(Figure 9.9.1). Research has progressed further at the
Building 24 site than at the Building 95 site, and only the
Building 24 site and its associated research activities are
discussed here.

Picatinny Arsenal is located in north central New Jersey.
The arsenal employs approximately 6400 people in research
and development of munitions and weapons. From 1960 to
1981, a metal plating waste water treatment system in
Building 24 discharged tens of thousands of litres of waste
water daily into two unlined lagoons. The metal plating
waste water contained trace metals such as cadmium,
chromium, copper, lead, nickel, vanadium, and zinc and other
ions used in plating solutions, such as sodium, potassium,
sulfate, chloride, and cyanide [9.9.1]. From 1973 to 1985, a
metal degreaser overflow system discharged pure
chlorinated solvents into a dry well through an open-ended
overflow pipe. The discharge from the overflow system
contained primarily trichloroethylene (TeE) and later
(after 1983) 1,1,I-trichloroethane (TCA) [9.9.2]. The
overflow discharge may have also contained some

1 US Geological Survey, West Trenton, New Jersey, USA

tetrachloretlIylene (PCE) and cis-l,2-dichloroethylene (cis­
DCE). The infiltration of waste water from the lagoons
and chlorinated solvents from the dry well has
contaminated the groundwater downgradient from Build­
ing 24. The contaminant plume extends from Building 24
to Green Pond Brook, a distance of about 500 m [9.9.2].

The purpose of this study is to present

(1) a description of the Picatinny site, including
the generalised hydrogeology and known extent of
groundwater contamination of the aquifer system;

(2) a summary of the significant findings for each
of the research activities that are on going at the
Picatinny site.

9.9.2 Hydrogeology

Picatinny Arsenal is located in a glaciated valley between
two north east to south west trending bedrock ridges that
rise about 60 to 90 m above the glacial sediments. At the
contamination site, as much as 75 m of unstratified and
stratified drift overlays a U-shaped weathered bedrock
surface. A generalised hydrogeologic section (A-A' in
Figure 9.9.2) across the valley near the contaminant plume
shows an approximately 15 m thick unconfined aquifer in
the area between Building 24 and Green Pond Brook. In this
area, the unconfined aquifer is underlain by about 20 m of
confining sediments. Near the lateral limits of the glacial
sediments, the confining sediments are present in numerous
discontinuous layers, and the thickness of the unconfined
sediments is areally variable. The unconfined sediments
range in grain size from gravel and coarse sand to fine clay
and have an estimated average horizontal hydraulic
conductivity of 20 m d~ t on the basis of aquifer test and
grain size analyses. The confining sediments are composed
of interbedded fine sand, silt, and clay that have a combined
estimated vertical hydraulic conductivity of 18 em d- t.

Beneath the confining sediments, the confined aquifer is
approximately 20 m thick and is composed of
predominantly fine to coarse sands, that contain some finer
(silt and clay) and coarser (gravel, pebbles, cobbles, and
boulders) sediments. The confined aquifer has an estimated
horizontal hydraulic conductivity of 40 m dol on the basis
of aquifer test and grain size analyses. Bedrock in the study
area consists mainly of dolomite. The bedrock is separated
from the overlying unconsolidated sediments by a zone of
weathered bedrock of variable thickness. The weathered
bedrock is less permeable than the overlying sediments and
the underlying fractured dolomite and is a leaky confining
unit between the overlying and underlying aquifers.
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discharges (Figure 9.9 .2). Horizontal gradients in the predicted from a batch water soil -isothcrm -OD,C the--
corifmeo aquIfers also are towattt-Ib:em-e~mr;irortrave a conrpuuml"'s Nemy's Law constant reE-vapoursnit----
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eoofficiems-for-water-soil systemsc-
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_____~Green Pond Brook, the groundwater discharge point The Building 24 have shown a more complex vapour

9.9A Research activities

9.9.4.1

collected from two or three depths at C<lch of six locations 1"1), ICE (>160 )lg 1-1 I), PCE (49)lg 11), ds-om (42 1lg
WIlli Ihe I.j to 4j 111 thick uJlsa,mared ZOlle. tabOrr.Ia"I",Ulr<y,--41-c11)-,--arn1--¥if1y! ehlarid. (:lll IJ,g lot), ''theJ:eaS--_---,tUlb",e _

unaffected by the plume mdlcated that water from the- near-
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snbjcc! is given in thc following sections. concentration and a specific conductance value and sodium,
potassium, chloride, slIlfate, and alkalinity concentrations

Chl.rinated ••lve,lla in the unsallll'fJlefJ--wn~e----ituw"'o"t"o"ffio"u"'r--'tulm""es""tfi"e"'ba"c"'k"g"'r"oumno.d"'le",,,:;;e<tls,,.-4W=alWe'i'"r"1r"w"mint!1l11<e---
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~-----l1distribu,tioncof TCE "apo"r, in-the-unsatut.ated.zone.J!bove (0.04 mg 1-1) Cr (II ttg 1"1) and Cu (53 ttg I-I) and high

the main axis of the contaminant plumc. Gas samples were concentrations of dissolved organic carbon (DOC)) (16 mg

~ --l('"'l__!_)-...:CUlh1fIOlIrmin"red.so1Yeots io thiwnsaturated.ze.e__29"'.9:,:.4~.2~_~Ce'h'!'e'!.m~is!!lr"J'Y~0'l.f--'c~o'-"n~la'!'m'!'!!in!'a!!t~ed'!J!g~ro~u'!'n'!'d~w~a'!'t~e-'--r _
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downgradicnt from Building 24 was defined by the results

(3) Micwbial ltanSfoililaLioIis of chlotinated of the dnve pomt sampltng [9.9.2] and the results of
__________-'si(ou:lvlLCcII1l:s,..aIl!L- sampling 'E new wells in 1987. G6ml'srison of w.ler

c----------4(:'!4,j)--DDlJis&lIEriilJ9"'"mJR and m"vemwI--<Jf chlorinated qllality in a well immediately downgradienl from the
solvents in groundwater source area with background water quali.ty in an area
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uncontaminated water contained none of these elements or
compounds in concentrations greater than detection limits.

The areal and vertical distributions of organic and inorganic
compound in the unconfined aquifer are similar, indicating
that organic and inorganic compounds originate from
sources near Building 24 and are transported downgradient
along similar flow paths. The plume extends from Build­
ing 24 to Green Pond Brook-a distance of about 500 m.

Acid-extractable organic compounds, base/neutral­
extractable organic compounds, pesticides, and poly­
chlorinated biphenyls were not detected in samples from
wells along the centre of the plume, indicating that the high
DOC concentrations near the source are not due to the
presence of these priority pollutants. Cyanide, a major
component of several plating process solutions, was present
above detection levels as far as 275 m downgradient from
Building 24.

The distribution of trace metals in aquifer sediment
samples collected at locations downgradient of the waste
water lagoons at Building 24 has been determined. Core
samples collected nearest to Building 24 have maximum
total trace metal concentrations above background levels
for Cr (59 J.Lg I-I), Cu (35 J.Lg I-I), Ni (26 J.Lg I-I), Pb
(17 J.Lg I-I), V (76 J.Lg I-I), and Zn (120 J.Lg I-I). Maximum
concentrations are at depths of about 4 m below land
surface in most core samples, and below this depth the
concentrations arc at background concentrations, which
range from 7 J.Lg 1-1 for Pb to 41 J.Lg 1-1 for V. One sample
collected 370 m downgradient from Building 24 has greater
concentrations of Cr, Cu, Ni, Pb, V. Zn, cerium, and cobalt
than core samples near Building 24. It is uncertain if the
enrichment in downgradient areas is the result of discharges
from Building 24 or from somewhere else. The effect of
aquifer sediment surface coatings on retention and
retardation of trace metals is currently being investigated.

DOC fractions were quantified for a water sample
immediately downgradient from the metal degreaser
overflow dry well by using an isolation procedure that
separates the dissolved organic material from the
particulate and colloidal organic material, and also
separates the dissolved phase into hydrophobic and
hydrophyllic fractions. The groundwater sample contains
16% of the soluble organic malerial in the bydrophillic
fraction and 84% in the hydrophobic fraction. The fractions
were analysed by carbon-13 nuclear-magnetic-resonance
spectroscopy to identify the types of carbon bonding in the
DOC molecular structure. The Picatinny hydrophobic
fraction, which corresponds to a conventional fulvic acid
fraction, has more carboxylate and ketonic carbons and less
aromatic carbons than most aquatic fulvic acids.
Knowledge of the structure, number, and type of functional
groups in the DOC molecules will help determine their
role in TCE and trace metal transport and retention.

193

9.9.4.3 Microbial transformation of chlorinated
solvents

The microbial transformation of TCE in the unconfined
aquifer has been indicated by the detection of cis-DCE and
vinyl chloride downgradient from Building 24.
Biotransformation of TCE may occur aerobically or
anaerobically in the unsaturated and saturated zones.
Results of analyses of 16 core samples from the unsaturated
zone showed microbial populations of 0.5 to 6 million
micro-organisms per gram of soil. Preliminary laboratory
microcosm experiments attempting to simulate aerobic
unsaturated zone conditions have shown little or no
biotransformation taking place. However, a fairly stable
population of about 40 million micro-organisms per gram
of soil was observed in these soil microcosms. Bacterial
inactivity near the contaminant source is hypothesised to be
the result of toxicity, lack of essential nutrients,
inappropriate incubation conditions, or experimental error.
Biotransformation rates in the aerobic saturated zone are
currently being investigated in similar laboratory
microcosm experiments.

The effect of supplementary carbon sources on microbial
biotransformation of TCE and TCA also is being
investigated. Soil microcosms were set up to simulate
anaerobic saturated zone conditions, and a suite of
alkylbenzene compounds were added as supplementary
carbon sources. Preliminary results indicate that loss of
TCE from biotransformation was two times greater in the
microcosms without alkylbenzenes compared to
micro~osms with alkylbenzenes.

9.9.4.4 Distribution and movement of chlorinated
solvents in groundwater

Existing hydrogeologic data were used to develop a
preliminary quasi-three-dimensional flow model for the
area. Initial calibration of this model has refined initial
estimates of the hydraulic characteristics and the initial
approximations to the upper recbarge boundary. A more
detailed three-dimensional flow model is being developed
to incorporate additional hydrogeologic data and an areally
and temporally variable groundwater recharge boundary on
the basis of precipitation and topography. The flow system
defined by the three-dimensional flow model is being used
to define the boundary conditions of two smaller-scale
two-dimensional solute transport models. Preliminary
areal and cross-sectional solute transport models were
constructed to define the horizontal movement of selected
contaminants in the unconfined sediments and the vertical
movement of these contaminants within and between
several aquifers at the site. The preliminary solute­
transport models will be modified to include areal-and
time-dependent decay terms to represent losses of solute
through vaporisation and microbiological decay.
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APPENDIX 1

CONVENTION ON EARLY NOTIFICATION OF A NUCLEAR ACCIDENT
(Adopted on 26 September 1986 during the 8th plenary meeting)

THE STATES PARTIES TO THIS CONVENTION,

AWARE tbat nuclear activities are being carried oUl in a
number of States,

NOTING that comprebensive measures have been and are
being taken to ensure a bigh level of safety in nuclear
activities, aimed- at preventing nuclear accidents and
minimizing the consequences of any such accident, should it

occur,

DESIRING to strengthen further international co­
operation in the safe development and use of nuclear energy.

CONVINCED of the need for States to provide relevant
information about nuclear accidents as early as possible in
order that transboundary radiological consequences can be
minimized,

NOTING the usefulness of bilateral and multilateral
arrangements on information exchange in this area,

HAVE AGREED as follows:

Article I

Scope of application

1. This Convention shall apply in the event of any
accident involving facilities or activities of a State Party or
of persons or legal entities under its jurisdiction or control,
referred to in paragraph 2 bclow, from which a rclcase of
radioactive material occurs or is likely to occur and which
has resulted or may result in an international
transboundary release that could be of radiological safety
significance for another State.

2. The facilities and activities referred to in
paragraph I are the following:

(a) any nuclear reactor wherever located;

(b) any nuclear fuel cycle facility;

(c) any radioactive waste management facility;

(d) thc transport and storage of nuclear fuels or
radioactive wastes;

NOTE: Pursuant to Article 12.3, the Convention entered into force

on 27 October 1986.

(e) the manufacture, use, storage, disposal and
transport of radioisotopes for agricultural, industrial,
medical and related scientific and research purposes; and

if) the use of radioisotopes for power generation in
space objects.

Article 2

Notification and information

In the event of an accident specified in article I (hereinafter
referred to as a "nuclear accident"), the State Party referred
to in that article shall:

(a) forthwith notify, directly or through the
International Atomic Energy Agency (hereinafter referred
to as the "Agency"), those States which are or may be
physically affected as specified in article I and the Agency
of the nuclear accident, its nature, the time of its occurrence
and its exact location where appropriate; and

(b) promptly provide the States referred to in sub­
parag(aph (a), directly or through the Agency, and the
Agency with such available information relevant to
minimizing the radiological consequences in those States. as
specified in article 5.

Article 3

Other Nuclear Accidents

With a view to minimizing the radiological consequences,
States Parties may notify in the event of nuclear accidents
other than those specified in articlc 1.

Article 4

Functions of the Agency

The Agency shall:

(a) fortbwith inform States Parties, Member States,
other States which are or may be physically affected as
specified in article 1 and relevant international
intergovernmental organizations (hereinafter referred to as
"international organizations") of a notification received
pursuant to sub-paragrapb (a) of article 2; and
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3. Information received pursuant to slIb-paragraph
(b) of article 2 may be used without restriction, except
when such information is provided in confidence by the
nOlllymg Stalc Parly.

In furtherance of their mutual interests. States Parties may
consider, where deemed appropriate, the conclusion of
bllateral or mulUlateral arrangements relatIng to the
subject matter ef Ihis CeftventieH.

Article 6 Article 10
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Convention, or under future international agreements
concluded in accordance with the object and purpose of this
Convention.

Article 11

Settlement of disputes

1. In the event of a dispute between States Parties, or
between a State Party and the Agency, concerning the
interpretation or application of this Convention, the parties
to the dispute shall consnlt with a view to the settlement
of the dispute by negotiation or by any other peaceful means
of settling disputes acceptable to them.

2. If a dispute of this character between States
Parties cannot be settled within one year from the request
for consultatiou pursuant to paragraph I, it shall, at the
request of any party to such dispute, be submitted to
arbitration or referred to the International Court of Justice
for decision. Where a dispute is submitted to arbitration, if,
within six months from the date of the request, the parties
to the dispute are unable to agree on the organization of the
arbitration, a party may request the President of the
International Court of Justice or the Secretary-General of
the United Nations to appoint one or more arbitrators. In
cases of conflicting requestS by the parties to the dispute.
the request to the Secretary-General of the United Nations
shall have priority.

3. When signing, ratifying, accepting, approving or
acceding to this Convention, a State may declare that it does
not consider itself bound by either or both of the dispute
settlement procedures providcd for in paragraph 2. The
other States Parties shall not be bound by a dispute settle­
ment procedure provided for in paragraph 2 with respect to
a State Party tor which such a declaration is in force.

4. State Party which has made a declaration in
accordance with paragraph 3 may ·at any time withdraw it
by notification to the depositary.

Article 12

Entry into force

I. This Convention shall be open for signature by all
Statcs and Namibia, rcpresented by the United Nations
Council for Namibia, at the Headquarters of the
International Atomic Energy Agency in Vienna and at the
Headquarters of the United Nations in New York, from 26
Septcmbcr 1986 and 6 October 1986 respectively, until its
entry into force or for twelve months, whichever period is
longer.
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2. A State and Namibia, represented by the United
Nations Council for Namibia, may express its consent to be
bound by this Convention either by signature, or by deposit
of an instrument of ratitication, acceptance or approval
following signature made subject to ratification, acceptance
or approval, or by deposit of an instrument of accession. The
instruments of ratification, acceptance, approval or
accession shall be deposited with the depositary.

3. This Convention shall enter into force thirty days
after consent to be bound has been expressed by three States.

4. For each State expressing consent to be bonnd by
this Convention after its entry into force, this Convention
shall enter into force for that State thirty days after the
date of expression of consent.

5. (a) This Convention shall be open tor accession, as
provided tor in this article, by international organizations
and regional integration organizations constituted by
sovereign States, which have competence in respect of the
negotiation, conclusion and application of international
agreements in matters covered by this Convention.

(b) In matters within their competence such
organizations shall, on their own behalf, exercise the rights
and fulfil the obligations which this Convention attributes
to States Parties.

(c) When depositing its instrnment of accession, snch
an organization shall communicate to the depositary a
declaration indicating the extent of its competence in
respect of matters covered by this Convention.

(d) Snch an organization shall not hold any vote
additional to those of its Member States.

Article 13

Provisional application

A State may, upon signature or at any later date before this
Convention enters into force for it, declare that it will
apply this Convention provisionally.

Article 14

Amendments

1. A State Party may propose amendments to this
Convention. The proposed amendment shall be submitted
to the depositary who shall circulate it immediately to all
other States Parties.

2. If a majority of thc States Parties request the
depositary to convene a confemce to consider the proposed
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CONVENTION ON ASSISTANCE IN THE CASE OF A NUCLEAR ACCIDENT OR RADIOLOGICAL
EMERGENCY

(Adopted on 26 September 1986 during the 8th plenary meeting)

THE STATES PARTIES TO THIS CONVENTION,

AWARE that nuclear activities are being carried out in a
number of States,

NOTING that comprehensive measures have been and are
being taken to ensure a high level of safety in nuclear
activities, aimed at preventing nuclear accidents and­
minimizing the consequences of any such accident, should it
occur,

DESIRING to strengthen further international co­
operation in the sate development and use of nuclear energy,

CONVINCED of the need for an international framework
which will facilitate the prompt provision of assistance in
the event of a nuclear accident or radiological emergency to
mitigate its consequences,

NOTING the usefulness of bilateral and multilateral
arrangements on mutual assistance in this area,

NOTING the activities of the International Atomic Energy
Agency in developing guidelines for mutual emergency
assistance arrangements in connection with a nuclear
accident or radiological emergency.

HAVE AGREED as follows:

Article I

General provisions

I. The States Parties shall cooperate between
themselves and with the International Atomic Energy
Agency (hereinafter referred to as the "Agency") in
accordance with the provisions of this Convention to
facilitate prompt assistance in the event of a nuclear
accident or radiological emergency to minimize its
consequences and to protect life, property and the
environment from the effects of radioactive releases.

2. To facilitate such cooperation States Parties may
agree on bilateral or multilateral arrangements or, where
appropriate, a combination of these, for preventing or
minimizing injury and damage which may result in the
event of a nuclear accident or radiological emergency.

3. The States Parties request the Agency, acting
within the framework of its Statute, to use its best endeav­
ours in accordance with the provisions of this Convention
to promote, facilitate and support the cooperation between
States Parties provided for in this Convention.

Article 2

Provision of assistance

1. If a Slate Party needs assislance in the event of a
nuclear accident or radiological emergency, whether or not
such accident or emergency originates within its territory,
jurisdiction or control, it may call for such assistance from
any other Slate Party, directly or through the Agency, and
from the agency, or, where appropriate, from other
international intergovernmental organizations (hereinafter
referred to as "international organizations").

2. A Slate Party requesting assiSlance shall specify
the scope and type of assistance required and, where
practicable, provide the assisting party with such infor­
mation as may be necessary for that party to determine the
extent to which it is able to meet the request. In the event
that it is not practicable for the requesting Slate Party to
specify the scope and type of assistance required, the re­
questing Slate Party and the assisting party shall, in consul­
lation, decide upon the scope and type of assistance required.

3. Each State Party to which a request for such
assiSlance is directed shall promptly decide and notify the
requesting State Party, directly or through the Agency,
whether it is in a position to render the assistance requested,
and the scope and terms of the assistance that might be
rendered.

4. States Parties shall, within the limits of their
capabilities, identity and notify the Agency of experts,
equipment and materials which could be made available for
the provision of assistance to other States Parties in the
event ofa nuclear accident or radiological emergency as
well as the terms, especially financial. under which such
assistance could be provided.

5. Any State Party may request assistance relating to
medical treatment or temporary relocation into the
territory of another State Party of people involved in a
nuclear accident or radiological emergency.
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----------- -------------- --- --- --- --- -- ------------------- -------------------------- --- ---- --- ----

6_ The Agency shall respond, in accordance with its make and receive requests for and teaccePt-effers-oC--
-----sra11TIC and as provtdMroi'ln-1Il11rCmrnnri1l!r;-llJ'd--a1'S1B1IDR.'l>.Suc1rpo1nls of cOlllacnrrrd-a1'oc'arpuinrwithirr ----
---~"eljtl<)stiH~Slate-Parly s ar-a-Membor Stilt<HH"'tU"sW",- lh. Ag"""¥.mall-oo a¥ai]ab~RlinOOR8l¥_
__ __ __assislanc~inJReeY~l oLa rUI~lear---.a~ci@!1UKJadjglpgkal___ _ _ _ _ _

emergency by: 2. Each State Party shall promptly inform the
Agency of any changes ihat may occur iiillie-fiiIormatI~---­

------W- 11lakillg avaitatrleappropriate-resrn.rces-aHor:ated---ref'erred to iii p~jagrnplrl:.

------------for--this-p-m:poSR.;----------------------------------------------- ---- -- --- ---- -- - --- ---- --- --- --- -- - --- ---
3_ The Agency shall regularly and expeditiOusly

.------f:bT Mn,mitling pfOmp~"-mher-Stalete"-8--"'-
~ _ _ at - - _._C'.h no rill h provide to States Parties, Member States and relevant

aw.! mternatlOD_ -a:rgatu.za1.lilD.S......w.uJ.L.tJ..,.-O..b=.Cfi n~ Le - . ,, . . mternauonal orgamzaltons me mimmatIon reletIerr-m-in-----
______________~~~~-~.!!!Il?!I-.!!-'~~!~ll, _!!~~1'_~~~~~!!!~ __!le~~~~rx_!~~E_~~~l ~raphs--1-aRd-1.----- .___________ . _

Functions of the Agency

(e) if so requested by the requesting State, co-
ordinating the assistance at the internati~on::a~l"-l,.:e:::v=el;::cw'-;h.;:ic:;h---------­

-----------may-tlfus6ecome-avililaDle;------------------- ------

---- -------A:rticie 3 ~am•• ",quo.! tho "'g."cy,--ffi-aOGllf<i",,=-Wi.l~--

__________ ~ ._ _ ___~-- Jljlrjllrraj2lL:i !JLjlflicle__Lltnjl~itho~LIIT<Jjndi,,-e _to_()111<>! _
Direction and control 01assIstance provIsions of this Convention, to: ---

relevam information in lhe event of a nuelear
(iii) transmitting requests for assistance and

unaffecte<l, and their return shali be ensured;

_____JL)wnllle"'s"-s-'-oUJth""e~agreed· (a) coHeet-and di55Cilliil~t'rStates-Parties-aftd----

---------(a)---the-overalr-d,reetlon,-eliiltrol;-c,,:OrdmaiiOiiaiict Membcr-States-inforrnatiorLconcerning:. _

snpel visimrnf-ure--a:ssil.1llTIcrslmttiJc-tlre-fespOlIsibility-- (iT--""Jl"l'tS;---et]ttip_--Jm<l-mMerials--w-hk-h-------
_ --WillIilI--l-ts-l<M'l'i-w~-I'qYGEltgg S~~~---=.tliiJlILmade...allJli.labJ.c~cn' of nnelear
___________Jmn_'i~hQuld---'--_'?L~~_Jb~.J!~~istan£~myoly.~_~L.P..§rsO~I}~1.. ~cc!<!~!!!~ O!.!~dLol~gj~~~f!lE"~~nc~e~; _

designate in consultation with the requesting State, the (ii)__m<:l.bllilolD.gies.,_J:edmiques andJtJLailable _
person who should be in charge of and retain immcdiatc It f hIt- t t 1-

"rrs-iU11"""',,.-_1ln"=rolnrn:rt-1l1lu---th1" r~e~s:;.u;:s::,:o~r~es~e~ar~c~:cre~a109 0 response 0 nue ear
operational SupCI visioll uvet the petSOIllIeI and the "d ts d- I - I -, . ., acel en or ra 10 oglca emergencies;

-----_Ulpm--{lr<Wi<!e<1-by--llT-T-he--dgsI-!}nated-per-sOf1--should------~---------------------------------------------

_____ exercise such~ervision in cooperation with the (b) assist a State Party or a Member State when
appropriate authorities of the reqnesting State; requested in any of the following or other appropriate

matters:
______ fjJL __the_r,,~lin&.i~~_'halll'~ovid_"_,l()_the-,,_xtent."I _

its capabilities, local facilities and services for the proper (i) preparing both emergency -pla-n-s-Tn- ffie - --- ---
and effectlve~mmlstratIOn of the aSSIstance. It shall alSO case ofirm.--rear-acctdems-.rnu-radiologica}-------

----,emIlsnre-t:he PloteCtLOIl O[-pcrsOIIiIe1, eqaipllIeiit dlid irnrterials-- emergencies and. tlte appmpriatG--legislatign.;--------

----------broug!ll-imll-i~s--territ(}r-l'___!>l'__m-O!!-beilall-<lf--l!le-""SiSlillg:------\ti)---d"vetoping---avprtrpri-are---training--------

____--'p"'a"rt"-y for such purpose; l'f{)ll"ammos fur iJWlOOIl"l I;Q deal mi!h--wO..at- _

-----««'-J)'----<g'",,"=~~ipment and materials provided by accidents and radiological emergencies;
either party during the periOds of assistance shall be

accident or radiological emergency;(d) a State Party providing assistance in response to a
request under paragraph,) of article 2 shall co-ordinate that
assistance within its terntory,

(iv) developing appropriate radiation
mOnItonng programmes, procedure"s---.a"n"a.---­

----------------------------->Si1ftt8"da,fird~Sr,_;------------------

---------------.A"r"h""c1-er---------------(-(v'i)r----.;cccomnrrldlnnrcctitilnurug,---t"'n"v",ecsstiti",g,,,artuh:'oncntSsc-iimilfl;too--tlhhee-----
-------:O;:--:_:_-"7""-----c.,,-------c-~-~-~:_-------f€a~---estab-lishingappropriate radiation

Competent authorities and points of contact monitoring systems;

1. EaGh Still<ll'arly .hall mal.. kllGwlI IG the Agene)'
and to other Slates Parties, directly or throngh the Agency,
its competent authorities and point of contact authorized to

(G) Take iP1aH.able.-to-.a-St:Ve Party or a MeOIDllb"'e"-T-"Sctfaattf\e _
requesting assistance in the event of a nuclear accident or
radiological emergency appropriate resources allocated for

.
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the purpose of conducting an initial assessment of the
accident or emergency;

(d) offer its good offices to the States Parties and
Member States in the event of a nuclear accident or
radiological emergency;

(e) establish and maintain liason with international
organizations for the purposes of obtaining and exchanging
relevant information and data, and make a list of such
organizations available to States Parties, Member States
and the aforementioned organizations.

Article 6

Confidentiality and public statements

1. The requesting State and the assisting party shall
protect the confidentiality of any confidential information
that becomes available to either of them in connection willi
the assistance in the event of a nuclear accident or
radiological emergency. Such information shall be used
exclusively for the purpose of the assistance agreed upon.

2. The assisting party shall make every effort to
coordinate with the requesting State before releasing
information to the public on the assistance provided in
connection with a nuclear accident or radiological
emergency.

Article 7

Reimbursement of costs

1. An assisting party may offer assistance without
costs to the requesting State. When considering whether to
offer assistance on such a basis, the assisting party shall
take into account:

(a) the nature of the nuclear accident or radiological
emergency;

(b) the place of origin of the nuclear accident or
radiological emergency;

(c) the needs of developing countries;

(d) the particular needs of countries without nuclear
facilities; and

(e) any other relevant factors.

2 When assistance is provided wholly or partly on a
reimbursement basis, the requesting State shall reimburse
the assisting party for the costs incurred for the services
rendered by persons or organizations acting on its behalf,
and for all expenses in connection with the assistance to the
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extent that such expenses are not directly defrayed by the
requesting State. Unless otherwise agreed, reimbursement
shall be provided promptly after the assisting party has
presented its request for reimbursement to the requesting
State, and in respect of costs other than local costs, shall be
freely transferrable.

3. Notwithstanding paragraph 2, the assisting party
may at any time waive, or agree to the postponement of, the
reimbursement in whole or in part. In considering such
waiver or postponement, assisting parties shall give due
consideration to the needs of developing countries.

Article 8

Privileges immunities and facilities

1. The requesting State shall afford to personnel of
the assisting party and personnel acting on its behalf the
necessary privileges, immunities and facilities for the
performance of their assistance functions.

2. The requesting State shall afford the following
privileges and immunities to personnel of the assisting
party or personnel acting on its behalf who have been dnly
notified to and accepted by the requesting State:

(a) immunity from arrest, detention and legal process,
including criminal, civil and administrative jurisdiction. of
the requesting State, in respect of acts or omissions in the
performance of their dnties; and

(b) exemption from taxation, duties or other charges,
except those which are normally incorporated in the price
of goods or paid for services rendered, in respect of the
performance of their assistance functions.

3. The requesting State shall:

(a) afford the assisting party exemption from
taxation, duties or other charges on the equipment and
property brought into the territory of the requesting State
by the assisting party for the purpose of the assistance; and

(b) provide immunity from seizure, attachment or
requisition of such equipment and property.

4. The requesting State shall ensure the return of
such equipment and property. If requested by the assisting
party, the requesting State shall arrange, to the extent it is
able to do so, for the necessary decontamination of recover­
able equipment involved in the assistance before its return.

5. The requesting State shall facilitate the entry into,
stay in and departure from its national territory of
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---------personiieCnotified-piirsnanrfO-paragrapn-2-and-oT --\7Jr----assume--responsH,iliti-tor -a,iallng-iiilth -TegaT-------
---------eqrripr"ncnt and plopCi tritrvcrlved-irrthe assistance. ploceedings-amh:laims bivUg]ILbythhd pat ties agairrsrt}re-----

_----'J"I£SSSl;sting-fl'lJ:!~()D'or otheL1ega1l_eOJull1tl11;tw;o"','--- _

_______6. l'l0thingi"-this_"':tic.1esh.at~reCjuireJ1'er"'l1l~stiI1g ac!i.ngonitsjJeh<ilf;____ _
State to provide its nationals or permanent residents wilh
me pnvlleges and ImmnJ1lues provIdca for 111 lneTofcgOlng----(;8--'OOld Ihe assi-sting---jlaFly---ef--iJ"FOO'lS-{)f etller

_____--jllffil~ ~I emities acting on..iliLbehalf hannless in.E~(&LllL _
legal proceedings and claims referred to in sub-paragraph

--------i---With()-Itlp;:ej~dic~ l~--th~-p~i;;;kg~;--;;~d- Cb);-and----------------------------------

~mmun~t~es, 311 bene~iciari~s enjoying such privileges and (d) compensate the assisting party or persons or other
-----rnmnmil:nlUmnttrerurnierttrlC£fl:icte-tr.rve-aliIrtyLoJespa.'Mtre legal entities acting on its behalf for:

------------laws-and-r-cgulatiorul--oLthe.-requesting-State.--T-he}'--'bal!-----------------------------------------------------------
also have the duty not to interfere in the domestic affairs of (I) death of or injury tO~"9nnel_QL~ _
the requesting State. assisting party or persons acting on its behalf;

--

-----------8~-----N0t1ling-in--tl1is--ar-licle--sha!l_preflll!ice-rigltt-s-and----- CiU- ..JosB...ill..ill_damag"--to_noncconsumahk. _
ohJig~ljons wjth resper.Lto_.priYile.ge.'Latld..Jm.m1miti.es-..-. equipment or materials related to the assistance;

afforded pursuant 10 other illLernaliumtl agreemenls Uf the . ._. . ..
---- rules of customary international law. ---excepr III cases of w.ll~i IIliscol'RtiIct by (he lmiivi-ltdllCuaolj.-s--

---------------------------------------------------wM-caused-t!l~dealb,-jfijilly,~ooS'<ll'4amage,- -----------------

-------'9r-----~Ilg_,_I'alif_yffig,-a<:c.jltiRgjaptll'G'ling or .. .
acceding to this Convention. a State may declare that it does 3. ThIS artIcle shall not prevent compensatIon or _
not consider itself bound in whole or in part by paragraphs mdemnIty ava~e under any appbcalJ1emternatlOnlli

-------Tand:C-·---------------------------------agreement--or-natronatlaw-of-any-State;--------··----------------

Art-ide 9
5. When signing. ratifyin~ceDtillih..1!DDroving or
acceding to this Convention, a State may declare:

----f(a<i)\-----that-it-does-nut.-rorrsidez itself~boUild iii wIJOle-or----·-
in part by paragraphc:2L;: _

Transit of personnel~ equipment and property

Each State Palty stratt;-aL the Iequestuf-tlJe-nxp:restlIlg State

-~-------?'-the-"ssisting-part.)',-SecJu°-facilitale-the-tr~t-through----\b}----ljmCir wil!-UNappty- paragTIip1rL;lUwhQ!curlri-------­
____--'I"'ts tern tory of d.'l!Ln.otlflCd personnel, eqUIpment and --parl-ffi-c.a.;l>!Hlt--gr-eSlHwgligeRee by lhe-iRQividual£-w!lG----

property involved in the assistance to and from the caused the death, injnry loss or damage",. _
reqnestmg State.

Claims and compensation

------------------------------------------6:----SlateParty--which-fiii,;Iiiiideii-declarationln--------

Arhcle 10 ~accurrhITJCe-Wittrpanrgraph-Ylliay at ally Lime-w1thdnw it
by n"tific.ti"R t" the-<l"l''''''''8i~tar''':l'l·'r.-------------

Article 11

Termination of assistance

I. Th. Stal€, ParHe, 'hall-€le'&'eeJllyy-<e"ol€oljljl"'er"al1!teB-HiRlHleflrdl<~e,.r---------------------------
to facilitate the settlement of legal proceedings and claims
under this article.

2. URI." e(herwis. ag",.d, a ".~H.stiRg Slal€ shaH

[he cOUise of pIOvidillg [he assistance requested. .provided nnder this Convention. Once such a request has

in respect of death or of injury to persons. damage to or loss The Icqnestiiig State OI the assistiJig patty iliay at any time,
of property, or damage to the environment caused within its - -- - .

------c-:c:'=':cc-c-:=~_c_:c_"_:c-=~c_:_~~==_c_:c-e-c-c-c=,-c----'auf-ute"r'-"app.PPJr[j,n!j:plI:ri-a te consultations and by natj fication'--'JJDLl. _
territory Or other area under its jurisdiction or control in writing, request the termination of assistance received or

Ca) not bring any legal proceedings against the been made, the partIes involved shan consult with each
-----a'-s'-csi's"ti-ng-p-a-CrtC-y-oC-r-'p'-ec-r-s-'on-s-o"rC-O"th-'e-r'I'eg-a'I'e-n"'t"it~ie-'s'-a-c--;-ti.n-g-o-n--.(ltJtlI1cIe""rtlITIIIa:Ke--a:rr.nrgenrerrL~ the proper conclusioltn.olff~---

Its 5enalf; tho ."istanGO.
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Article 12

Relationship to other international agreements

This Convention shall not affect the reciprocal rights and
obligations of States Parties under existing international
agreements which relate to the matters covered by this
C·onvention. or under future international agreements
concluded in accordance with the object and purpose of this
Convention.

Article 13

Settlement of disputes

1. In the event of a dispute between States Parties, or
betweeu a State Party and the Agency, concerning the
interpretation or application of this Convention, the parties
to the dispute shall consult with a view to the settlement
of the dispnte by negotiation or by any other peaceful means
of scttling disputes acceptable to them.

2, If a dispute of this charactcr between Statcs
Parties cannot be settled within onc year from the
request for consultation pursuant to paragraph 1, it shall, at
the request of any party to such dispute, be submitted to
arbitration, or referred to the International Court of
Justice for decision. Where a dispute is submitted to
arbitration, if, within six months from the date of the
request, the parties to the dispute are unable to agree on the
organization of the arbitration, a party may request the
President of the International Court of Justice or the
Secretary-General of the United Nations to appoint one or
marc arbitrators. In cases of conflicting requests by the
parties to the dispute, the request to the Secretary-General
of the United Nations shall have priority.

3. When signing, ratifying, accepting, approving or
acceding to this Convention, a Statc may dcclare that it does
not consider itself bound by either or both of the dispute
settlement procedures providcd for in paragraph 2. The
other States Parties shall not be bound by a dispute settle­
ment procedure provided for in paragraph 2 with respect to
a State Party for which such a declaration is in force.

4. A State Party which has made a declaration in
accordance with paragraph 3 may at any time withdraw it
by notification to the depositary.

Article 14

Entry into force

1. This Convention shall bc open for signature by all
States and Namibia, represented by the United Nations
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Council for Namibia, at the Headquarters of the
International Atomic Energy Agency in Vienna and at the
Headquarters of the United Nations in New York, from
26 September 1986 and 6 October 1986 respectively, until
its enlly into force or for twelve months, whichever period
is longer.

2. A State and Namibia, represented by the
United Nations Council for Namibia, may express its
consent to be bound by this Convention either by signature,
or by deposit of an insttument of ratification, acceptance or
approval following signature made subject to ratification,
acceptance or approval, or by deposit of an instrument of
accession. The instruments of ratification, acceptance,
approval or accession shall be deposited with the
depositary.

3. This Convention shall enter into force thirty days
after consent to be bound has been expressed by three States.

4. For each State expressing consent to be bound by
this Convention after its entry into force, this Convention
shall enter into force for that State thirty days after the
date of expression of consent.

5. (a) This Convention shall be open for
accession, as provided for in this article, by international
organizations and regional integration organizations
constituted by sovereign States, which have competence in
respect of the negotiation, conclusion and application of
international agreements in matters covered by this
Convention.

(b) In matters within their competencc such
organizations shall, on their own behalf, exercise the rights
and fulfil the obligations which this Convention attributes
to States Parties.

(c) When depositing its instrument of accession,
such an organization shall communicate to the
depositary a declaration indicating the extent of its
competence in respect of matters covered by this
Convention.

(d) Such an organization shall not hold any vote
additional to those of its Mcmber States.

Article 15

Provisional application

A State may, upon signature or at any later date before this
Convention enters into force for it, declare that it will
apply this Convention provisionally.
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-------Xft;cle-rli-- ------------- -------Z-------'ll1eTIlrcclOr--uenerar--or--lfi"-Xgency-snaW---
-------------~A-m-e-n-d'-m-e.-n.~ts----------.--prfJffl)llfy-ootify--£tates-f'artics-and-a~_otIrv_r_States_of"

----

------------L-------JLS!a!e---Par-t-y-may-propose---affiP,Aldmen-tS---t-O-:--this J(ll ~_acb----S.ignatu(e~Llhis_CJ:mYeDtion_QLa.I'l~P[QULCQt _
Convention. The proposed amendmem shall be submitted of amendcm::::e:.::n:.::t;'--- . _
to the depositary who shall circulatc it immediately to all

----- other States ParlIes. -tl+-~"Ile1t--deflosil ae a" -iftstrtlmeRt-ef'-l'll!ifie1ttioo-;-----
___ __ __ __ __ _ ac.ce-IUanc~__appIQy-aL-nL-1)cres.sjon--co-nrerni~-lhis--_- _

2. If a majority of the States Parties request the Conventio"_oranyprotocolofamendment;
depositary to convene a conference to consider the proposed .. .

-----ca~;mendments, the depOSItary shall Invite all States Parties (e) . a"y~tttln '" _-withdTa-wal therefif 1ft

-----------to-attend-sucir-a-conference-to-begiIrnut-soorrerLhan-l1rirly---al:cordance-witbllfJ:icles..&,_llland.J3; ..

-----daJl-WlCtcuhe-lllllila!UJmi-~=~t. --~ any declaration of provlslonmapphcatlOn Of1lil~S- ----
______::a~d0'1P~ted at the conference by a two-thirds majority Of all Ceft'/eflli"ft-ffi-aeeordanee-with-artielee-llc55,:-, _

States Parties shall be laid down in a protocol which is
- ---- --- --- ---- --- --- ---- --- --

-----------opento-sTgnafilfi'jn-V!c'fnaan'n'ew-yoiKoyarCSuifes-- ('5 ---theentfy illto force of !his Convemion and of any
------Parties:-- amendment thereto; and

3. The protocol shall enter into force thirty days if) __!~_~~l!-I!pia~_~!1~~~~~~I!~er _~!i~~ __!L _
-------aftef-consen(to-oo-6ounoliasoeen-exprcsseaby three Siafes.---------

For-c'.:tcfr-S1awexplcssing COlISelIl La be-ummcrtrrt11c .--.----------.-------------------
___--Pro!o.c.oJ after its entry in.t.o force, tbe-protoco.Ls.hall-eJ!,tet:--.-------------------------------

_______ iIlt2.l"ofc;e__forlI1al._Stat."JIIi'1y._'Iay_'---aLteI..ll1.c...cJal"-.()L________ _ Arlk.if J-'! _
expression ofconsent.

----_---.:.-
Authentic texts and certified copies

2, Denunciation shall take effect one year following
me dale on wTiiClf the nOl1hcalIo"n"'IS""r"'e;'ce"'ICCv"'c"d--b"'y"'[hh~e---------------.-------------.-

-------<Iep"silar-y~---------------------------------11'LWLlliES!LW!lliREQEJb_LQQd~~ilme.il-L h~jn!Ld~ly- _
authorized, have signed this Convention, open for signature
301.> provided for in paf.;1graph 1 of ~rticle 14.

Ai licle 18

-------------------IJepos,to,.-y-----------------AB8PT-I:--B-by-t1Ie-6cneral-€onfcrcnee-ef-thc-lntematiOllal---------
______________________________.__AlODlic Energy Agencym",~.Yienna- _

1. The Director General or the Agency shaH be the on the twenty-sixth day of September one thousand nine
depOSitary of this Convention. hundred and eighty-six.

--=-:_------------~


