Report compiled by

Lara Luke BSc (Hons)Env Studs (Open)Dip Poll Con (Open)

For Scrutiny Hearing, 23" April 2009.



Introduction:

In The Strategic Plan 2005-2010, under Strategi Bour, the States address the issue
of contaminated land with the pledg€easure that unpolluted air, clean water and
uncontaminated land exist as a basigght for all’ .

The Island Plan 2002 recognises that fishing fetlBsh, wet fish and fish farming are
important economic activities, which need safegumgydnd supporting.

Good water quality in areas where shellfish livessential to prevent contamination of
shellfish. Bottom feeders, such as oysters and @gjssan be particularly sensitive to
pollution and contaminates as they are filter-feedérawing water across their sieve-
like gills which can rapidly accumulate micro-organs, heavy metals and organic
contaminants).

The monitoring of the quality of shellfish watemslps to prevent them becoming
contaminated, as there is a risk poor water quabityd mean that shellfish become
contaminated, which could then affect the people edt them.



The situation we are faced with:

The excavation at the site of the incinerasahrough material dumped at La Collette in
its early phase when fly ash and bottom ash wexednin with builder’s rubble and
other generally dumped items. The ash will haveaioed residue from electrical items
and batteries etc with a high mercury contésee section P 25 —‘Where is the ash from
the incinerator?’)

| trust that TTS would have the analysis of the wbich would have been prepared by
the developers when they put in for the planningjiagtion for the construction of the
energy from waste plant as the proposed developmménilt on landfill/ reclaimed land
which is considered to be contaminated. HoweveraMassh soil analysis completed
after the addition of the contaminated land fronst{@aQuays?

After monitoring the progress of the constructioagess it has been noted that these
excavated pits both fill with sea water and emptgccordance with the tides. As the tide
comes in it is filtering through the porous outerli& and in reverse through to low tide.

Mr. Tony Legg,oyster farmer and marine biologist, adds thisrimfation on hydropneumatic
erosion:

“Hydropneumatic Erosion: This process warrants neosisideration. It is the process that leads
to ‘Blow Hole’ formation on exposed cliff faces. \&e wave action is severe, voids are
formed within the eroded face. Subsequent wavemadtien compresses air within the
void which can then expand explosively. Of interssthat this process can continue
many tens of metres from the point of wave actind many meters above the high tide
mark. (St. Catherine’s Breakwater had a void 26esetleep caused by this process,
25 km fetch). It may be that no area within the maslamation is risk free from this
process, including high level profiles.”



What is the contaminated land likely to contain?

In the early 1990s, Jersey’s Public Services Depatt, in response to concerns, commissioned
Warren Spring Laboratory to undertake an analysisngissions from the incinerator. Included
was a detailed analysis of the ash produced binthieerator. The table |, reproduced below is to
be found on page 29 of the WSL report —

Table 1
TABLE 9 —CONCENTRATIONS OF METALS IN COMBINED RESIDAL ASH

METAL UNIT 2 UNIT 3
Hg g Mg 9
Mercury 0.46 0.29
Vanadium 62.3 56.1
Chromium 212 244
Manganese 937 937
Cobalt 21.2 17.7
Nickel 60.3 74.9
Copper 18110 1160
Zinc 6200 4540
Arsenic 54.2 34.4
Selenium 1.41 0.53
Cadmium 335 34.0
Tin 274 272
Antimony 177 83.8
Thallium 0.45 0.33
Lead 4170 2020

Amongst the other information in the report are taloles — 11A and 11B — to be found on pages
30 and 31 of the WSL report. These two tables descthe CONCENTRATIONS OF
DIOXINS AND DIBENZOFURANS IN COMBINED RESIDUE ASH ”, for units 2 and 3
respectively. These showed the total dioxin aneémibfuran content of the combined ash from
unit 2 to be 6.4112 ng-g, and a concentration 804 ng-g for unit 3.

Thus the WSL report demonstrates scientificallyt tthee combined ash from the incinerator
contains a variety of toxic heavy metals and pdtyghated compounds such as dioxins and
furans which are a proven threat to human healbhfufther demonstrate this fact | reproduce
below a section of a table titled “Toxic Effects@dmmon Hazardous Compounds”. This is from
page 476 of “Hazardous Wastes: Sources, Pathwaep®rs” by Richard J. Watts, published
by John Wiley & Sons, ISBN 0-471-00238-0.



Table 2

Chemical

Acute Effects

Chronic Effects

Polychlorinated Biphenyls

PCB'’s

Minimal acute toxicity
(0.5 g/Kg to 11.3Kg

Chloracne; increased liver
enzymes; possible reproductive
effects; act as cancer promoters

Dioxins and Furans

PCDDs/PCDFs

Chloracne, headaches,
peripheral neuropathy

Induction of microsomal
enzymes; altered liver
metabolism; altered T-cell sub
sets; immunotoxicity; strongly
implicated in carcinogenicity
(may be a promoter)

Inorganic Compounds

Arsenic Loss of blood, intestinal Myelogeneous leukaemia,
injuries, acute respiratory| cancer of skin, lungs, lymph
failure glands, bladder, kidney,
prostate and liver
Cadmium Vomiting, cramping, Oral ingestion results in renal

weakness, and diarrhoea

necrosis and dysfunction;
induces lung, prostate, kidney,
and stomach cancer in animals;
no documented human cancer

Hexavalent chromium

Readily absorbed by the g
where it acts as an irritant
and immune-system
sensitizer; oral absorption
results in acute renal failurg

kin

Lung cancer

IZ

Mercury Central nervous system Central nervous system
impairment including injury| dysfunction, memory deficits
to motor neurons; renal | decrease in psychomotor skil
disjunction tremors
Nickel Not highly toxic, headache Immune system effects

shortness of breath

resulting in allergic contact
dermatitis

It appears that the WSL study did not test for pllgrinated biphenyls (PCBs) but it is likely
that PCB is also present in the ash given its pastin electrical equipment. Only 5 of the 15
metal components of the ash identified in the W&hort are described in Table 2 so one must
consider the fact of the existence of additionadndous components in the ash to those listed in

the table. (Source — proposition to the Statesema®r Stuart Syvret, fQ@une 2008)

Also important to note is that this analysis wasipded a number of years ago and since
then, almost 20 years ago there has been a chatige type of waste that is incinerated.

Think of the advancements in technology computarsyile phones, i-pods, all of which
are quite often updated and disposed of addiniget@tiantity of electrical waste. The
same applies for televisions etc, plasma, LCDydh their own disposal pollution

aspects.



Definition of leachate;

This is the seepage of liquid through a waste digpsite, water passing through the ash/
contaminated land.

Leaching:

Draft Planning Advice Note

Development of Potentially Contaminated Land - @uizk for Developers, Agents and
Consultants

Extract from above guidance:
What chemical tests should | carry out?

Chemicals tested for should include all contamisafittoncern. Contaminants suspected
to be present on the site which are not part adfreegc test suite (such as the ICRCL
suite) should not be missed out of the analysisHigrreason. You should also carry out
leachability tests to assess how mobile a contamhisaand whether it may pose a risk to
water resources. Laboratories used should prefet@bUKAS (United Kingdom
Accreditation Service) accredited for all testscontaminants of concern which they
carry out.

http://www.qgov.je/PlanningEnvironment/Environmenmtlifonmental+Protection/Conta
minated+land/Development+of+Potentially+ Contamidateand.htm

Leaching means the removal of water of any solabtestituent from the soil/ ash or
from waste tipped on land, therefore it is the geddlissolution of a material from a
solid containing it, e.g. metal from ore, heavy ah&ns from ash etc.



How do we know heavy metals are leaching into available water on site?

We know this is happening as a result of two sktgader samples collected by the
Environment Department. One for the applicatioa discharge permifpplication
Number DP(B)2009/03/01and the samples from the accident where one dirtbies on
the incinerator site was accidentally damaged &iyeaworker.

Below | reproduce my representation for the apgibbcaof the discharge permit which
outlines a number of concerns:

20" March 2009
Re: Application Number DP(B)2009/03/01

The points | make below are my representation ttaken into account with reference to
the application for a discharge notice made by &B@ted.

1. The salinity of the water.

Typical seawater has a salinity of 35 000 ppm oictvi30 000 ppm is common salt
(NaCl). Brackish water has a salinity range frompragimately 1 000 ppm to 10 000

ppm.

Here we have a situation that has caused both $&aavad rainwater to collect and mix
together forming ‘brackish’ water.

In the application for the discharge permit therao reference to the salinity of the
water, which can be extremely detrimental to maliieeas stated below:

Marine and river environments have obvious diffeemin water quality, namely

salinity. Each species of aquatic plant and animmatlapted to survive in either marine,
brackish, or freshwater environments. There areigpéhat can tolerate both, but these
species usually thrive best in a specific wateliremvwnent. The discharge of brackish
water into the surrounding waters, if done in laggantities and with any regularity, may
alter the aquatic environment significantly. Fluttans in salinity will result in changes
in the community of animals and plants living imtlocation. It can cause either
multiplication or disappearance of species cauaimgnbalance on ecosystems.

The salinity of the water must be established goatischarging into the sea.



2. Retrospective permit:

How can you issue a discharge permit retrospegtiviedm the end of February 20097
With the high levels of toxic substances presenihétested water from the pit (as
detailed in the application) that must have alrelaglgn discharged, does that not mean
that the sea has knowingly been polluted whicmisféence under the Water Pollution
(Jersey) Law, 2000?

3. Discharge rate:
With the two settlement tanks having a total cayanfi 75 m3 and the maximum
guantity that could be discharged in one day of #32 that means that these tanks
would have around 6 full water changes a day. Mdithese changes allow the silt to

settle out? (Suspended solids in sewage wouldasdkend 2 hours to settle when
stationary; however this will be a constant flow)

4. OQils.

How will oils be intercepted, as there is no expléon in the application?

5. Conductivity and hydrocarbon:
As the results of the analysis are not includedh wie application, when will they be

available for the public to view, before or aftee tdecision?

Where are the details for the hydrocarbon sepétator

6. Application



Application is not filled out correctly, Part A nobmpleted (it says all applicants); |
could see no discharge points or sampling poiarkyt marked on the map; | can see no
distance and depth relative to low water mark agliecharge is to coastal waters.

7. Temperature:

The maximum of the trade effluent to be discharigelB°C, however where are the
average sea temperatures, and what are the likeltefrom the difference in
temperatures on coastal waters of the Ramsar site?

8. Heavy Metals:

The presence of heavy metals in the sample of @iémwould be there as a result of the
seepage of water through the ash pit, collectirtgebottom, which is known as
leachate.

‘The lack of suitable inland disposal sites hasmhéaat Jersey has increasingly turned to
reclamation as the sole means of disposing of sadiste, with incineration playing an
important role in reducing the volume of waste prmlonging the life of reclamation
sites. However the possibility of leachate entetimgmarine environment is very real. If
this occurred locally it would constitute a breaéithe Dumping at Sea Law Sea
Fisheries (Miscellaneous Provisions) 1974. Thisledgo the ash being dumped since
1987 above mean high water level at the reclamaites.

When such leaching is excessive and/or prolongeedmietals can become concentrated
up a marine food chain. Some bivalves, for exangaacentrate certain metals tens of
thousand times above the ambient level (BrooksRumdsby, 1965). In extreme cases,
potential public health risks arise because ofrigestion of contaminated seafood.

In Jersey the common limpet and brown fucoid sedvwa®e been sampled since 1994 at
five locations (ie West of Albert, La Collette, Atbin, Corbiere and Gorey). Samples
have also been taken from Havre des Pas and Lebdis.’

Source:
http://www.qgov.je/Health/public health/health pmrien/pollution/Heavy+Metals.htm

Reading the above quote from the States of Jersbgite, makes me question whether
the application for a discharge permit is in fagadl as it states ‘if this occurred locally it
would constitute a breach of the Dumping at Sea Eawa Fisheries (Miscellaneous
Provisions) 1974'.
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Why has mercury not been tested for?

As heavy metals bioaccumulate mercury would paddigthave the highest adverse
effect. Bacteria can change mecury in water to yhetércury which binds to the
proteins in fish. The levels of mercury will be hég, the higher up the food chain you
go. The main pathway of mercury to humans is thinahg food chain- fish. In all living
things heavy metals accumulate and are stored guibkn they are broken down.

Out of the heavy metals tested for, lead, cadmanmsenic and nickel are categorized as
toxic substances. It is noted that antimony alsorta been tested for.

Another omission in the category for substance®sinable in high amounts is nitrate,
and phenols (highly toxic to living organisms, atsm poison sewage treatment plants
and taint water in very small concentrations).

Monitoring this discharge for heavy metals shoudtllve allowed to cease if this
discharge permit is granted.

The EEC has 13 Directives (1990) on water quaWguld this discharge comply with
the Directives set down for shellfish in designateders which require protection to
make them suitable for fish life or to ensure that quality of shellfish is suitable for
human consumption?

Samples from pit:

Lead is 38.4ug/l above Maximum Admissible Concentrations (MAC).
Iron 13,400ug/l above MAC.

Manganese is 270g/l above MAC.

Are these levels safe to be entering our coastalrzpwaters?
Testing for pH levels and treating will not affelse levels of heavy metals present.

How will the heavy metals be removed from the t&nks

9. Where are the baseline studies from the pdidischarge? Also the water that is to be
discharged to sea will need to have the same coenpialysis as that done on the
baseline seawater sample. This is to be able t@makeaningful comparison between
the treated and untreated water. Baseline samptbe antreated seawater need to be
taken as well at regular intervals.
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10. In the 2007 Bathing Waters report (Jerseypties that the quality of water is falling
around this area by the number of coliform bacteresent, would the added problem of
this discharge not cause the quality to furtheedetate? The report suggested that
further testing for E-Coli should be commissionsdaaesult of the coliform count.

11. How will this discharge affect the large pdrtree Islands shellfish which is stored in
viviers (seawater tanks) on the Victoria Pier, dlemadjacent area to the west of La
Collette (Elizabeth Castle) shellfish is also stoire nourrices (floating viviers)
considering the high levels of heavy metals comtgiim the pit water?

12. Why is only the pH being continuously monitd?ed

Analysis of Waste Water

To determine the appropriate effluent treatmentireqg and to monitor performance
it is essential to test surface and process waitar jo any discharge from source:

- After collection

- During treatment

- Prior to final discharge

Whilst some tests might be site specific, dependmg¢he industry, it is essential to
analyse for:

- Suspended lead

- Dissolved lead

- The acidity/alkalinity, i.e. the ph value

- Heavy metals such as antinomy, copper, zincharseadmium and mercury

- Test for oil, grease and dissolved salts, pdertyif the process requires the

use of caustic soda or other reagents that proshiable heavy metal salts.

13. Will dioxins be tested for in both dischargel @ea water?

Mussels have an important role in the circulatibdioxins. Mussels increase the net
deposition of these substances on the sea bottdmmake them more available for
organisms living at the bottom. In addition mussetsease the residence time of the
substances in the water masses and accumulatelitiaisces and excreted them again.



12

14. Have organizations such as Ramsar, Save Ouel8t®and also the local fishing
industry been consulted with regards to this apgbn?

After reading, and giving careful consideratiorttte information contained within it, it is
my opinion that this application has not given doasideration to the potential and
highly likely adverse effects on the marine enviremt. There are not enough controls
and remedies to prevent pollution of the sea froxictsubstances.

Below is a copy of the lab report which was attactwethe application:
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With reference to the other issue of the accidadtthe water in-flow and trench, | have
reproduced the correspondence about the incident:

25 March 2009 01:17
Dear William,

| would like to know who the 'regulator’ is that took the samples for testing from the

initial excavation 'accident' that this application has arisen from. Where are these samples being
analysed and on who'’s behalf? Also could you tell me the scope of the testing and when these
test results will be available for public reading?

| would like to thank you in advance for your time and help.

Best Wishes,
Lara Luke

Thu, 26 Mar 2009 17:59:19 +0000
Dear Lara,

Thank you for your email. To answer your question regarding the Regulator - that is me, and my
team - Environmental Protection, under delegated powers from the Minister for Planning and
Environment. We regulate a variety of environmental legislation, the most pertinent Laws in

this case being the Waste Management (Jersey) Law 2005 and the Water Pollution (Jersey) Law
2000.

We took 2 samples (one from the inflow and one from the ponded liquid) from liquids entering a
trench at La Collette which had been excavated beside a hydraulically independent engineered
cell containing ash from the incinerator.

I think it is important at this stage to avoid confusion, to advise you that the samples we took from
this location are unrelated to the application made to discharge brackish waters from the site.
The application has been made to facilitate the construction of the new EFW Facility and has no
relevance to the trench samples.

The samples were analysed at the States Analyst to aid our understanding of the likely contents
and the results are as follows.

Determinand [13/03/09/WP/001 (13/03/09/WP/002
AS 25 33
Cd 0.6 1.8




Cr 2 28
Cu 10 60
Hg results to follow

Ni 60 80
Pb 12 97
Se results to follow

Zn 20 140
pH 8.41 10.32

Note: Analysis - Total metals in micrograms per litre.

| attach a report that we put together at the time for your interest and would advise that we

15

continue to work with Transport and Technical services to ensure that proposed remedial works

are to our satisfaction. Might | propose that we meet to discuss any issues you have in respect of
both the trench excavation issue and the discharge consent application. | would be happy to hear
from you to arrange this.

I hope this is of assistance to you,

Yours sincerely,

William Peggie
Assistant Director - Environmental Protection

Report attached to above email:

POLLUTION REPORT 2009022 — LA COLLETTE SERVICE TREN CH
EXCAVATION — 13 MARCH 2009.
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EXECUTIVE SUMMARY:

On Friday 13th March at 17.00, Environmental Protection (EP) were called by Transport and Technical Services (TTS)
staff who advised them that there had been an escape of liquid from the direction of an Ash cell on site at La Collette into a
newly excavated service trench. They were concerned about the possibility of the leak worsening and any potential impact
the situation may have on surrounding controlled waters, specifically the Ramsar site area to the east of the reclamation
site.

On attendance at the site EP determined that there was no visible pollution to the marine environment which was some
distance away and that seepage from the direction of the ash cell was contained either in the trench or in the surrounding
soils.

Responsibility now lies with TTS and their contractors to keep a watching brief on the situation and to provide a
remediation plan which must be agreed with Environmental Protection prior to commencement of those works.

EP Officers attended in their capacity as regulators of the Waste Management (Jersey) Law 2005 and the Water Pollution
(Jersey) Law 2000. During the course of the site visits, it became apparent that no pollution to controlled waters or
breaches of the Waste Management (Jersey) Law 2005 had occurred hence the generation of this report as EP do not
intend to pursue any formal action at this time. This situation may change in future if there is any change in the site
circumstances.

BACKGROUND

On Friday 13th March a TTS sub contractor on EFW groundwork was reported to have excavated through the edge of a
cell containment membrane whist digging a service trench along the northern edge of the La Collette site between the
Jersey Electricity compound and an area of historic ash disposal.

It was further reported that a small quantity of potentially contaminated water had leaked into the trench. This leak had
reportedly been ongoing for between two to five hours and there appeared to be, at the time of the site visit, in the region of
six to seven bucketfuls of liquid in the bottom of the trench. See Photo 1.

The liquid was seeping from the cell-side wall of the trench in a central section of the excavation and the rate of flow was
estimated by TTS at the time to be 6 litres per minute though this was not measured or substantiated. The water ponded
in the trench and at one end for a matter of seconds appeared to drain beneath the base to the surrounding soil. To stem
this flow the contractors used a shovel to create a dam with existing soil from the base of the trench and cement which was
added to solidify the mix. See Photos 2 and 3:

Environmental Protection officers took 2 samples, reference nos: 13/03/09/WP/001 and 13/03/09/WP/002. These were
delivered to the States Analyst on 16 March 2009 for analysis of pH and a suite of metals. Results are expected within a
week.

The actions taken to stem the flow of liquid were firstly to shore the edge of the excavation with timber: See Photo 4. and
then to apply suction to the cell via a riser pipe (integral to the construction of the cell) by vacuum tanker: See Photo 5.
The application of suction immediately resulted in the cessation of the seepage of liquid to the trench. It was agreed in
discussions on site between EP, TTS, and TTS Contractors that more liquid would be removed in this manner during the
course of the evening to ensure that levels in the cell did not get to the point that would result in further seepage. EP
Officers requested that the site Project Manager called to update on the situation the following day. A call was received at
09.50 from him to report that a further 4 loads of liquid had been removed during the course of Friday evening and that on
Saturday morning there was no evidence of seepage to the trench.

POLLUTION REPORT 2009022 — LA COLLETTE SERVICE TREN CH

EXCAVATION - 13 MARCH 2009.

Page 2 of 5

CURRENT SITUATION:

An officer attended site on the afternoon of 16 March and confirmed that the situation had not changed and that there was
no water in the trench. Discussions have been held between EP and TTS and a remediation plan has been requested
from TTS prior to any remedial works or further project works on this section of excavation taking place. Within this an
explanation must be provided in respect of how and why the breach of the liner occurred and explaining how TTS propose
to prevent a reoccurrence. The plan should also describe in detail how TTS propose to repair the liner and reengineer the
cell to provide containment of potential pollutants in the ash cell. They should finally indicate when this will take place and
what timescales are proposed. This report has been requested verbally and TTS have agreed to supply.

WP. 16/3/09

POLLUTION REPORT 2009022 — LA COLLETTE SERVICE TREN CH
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Photo 1

Photo 2
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Sun, 29 Mar 2009 03:28:44 +0100
Dear William,

| would like to thank you for your detailed reply.

After reading through all the information that you have given me | do have a couple more
guestions for you:

Which sample was taken from where, this is not indicated. | assume that you and your
team would have got to the incident as soon as you could, and would have taken the samples
on arrival. The concerning aspect of this is that it is the same water, in-flow and trench,
therefore one would assume similar results for heavy metals. However these samples highlight
a remarkable difference. Why could this be? The only other place this 'same’ water has been is
in the trench, so either these metals were absorbed into the water extremely quickly or the soll
is highly contaminated. | trust that TTS would have the analysis of the soil which would have
been prepared by the developers when they put in for the planning application for the
construction of the energy from waste plant as the proposed development is built on landfill
which is considered to be contaminated. Do you have a report on the analysis of the soil on the
site?

Do you have the results for mercury and selenium levels yet?

Am | able to have a copy of the remediation plan?

Are tidal waters entering the site at any point? If the sea was entering the site, isn't it
highly likely that controlled waters would be at a high risk of being polluted especially by heavy
metals?

Where has the water come from?
Has the salinity been tested?
Is it possible that other areas of the ash pit membrane's could be damaged causing

leakage?
I would like to thank you in advance for answering my questions.
Yours Faithfully,

Lara Luke

| am currently waiting for a response to this email

From the samples that | have been able to seejnbd@ate that there is a problem with
the leaching of heavy metals into the availableawathich therefore indicates that the
same leaching effect will be happening when thal fildw both enters and leaves the
excavated site. This leaves the surrounding cdattavaters as the receptor for pollution.
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What are the pathways for pollutants to enter the sea?

There are two main pathways, point source and ram-gource.

Non-point source:

There's a type of pollution that degrades bodiesatér and it's called nonpoint source
(NPS) pollution because it doesn't come from alsiegurce, or point, such as a sewage
treatment plant or an industrial discharge pipe.

NPS pollution occurs mainly through storm wateraffinWhen it rains, runoff from
farmland, city streets, construction sites, andugodin lawns, roofs and driveways enters
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our waterways. This runoff often contains harmfubgtances such as toxics, excess
nutrients and sediments. NPS pollutions effectdarlshow up overnight -- they often
go unnoticed for years. This characteristic maka#i the more difficult to control.

There are four major forms of NPS pollution: seditsenutrients, toxic substances and
pathogens.

Sediments are soil particles carried by rainwater into strealakes, rivers and bays. By
volume, sediment is the greatest pollutant ofled.caused mainly by erosion resulting
from bare land, poor farming practices, and cowitivn and development.

Nutrients — are substances which help plants amdads live and grow. NPS officials are
most concerned about excessive amounts of twoemistinitrogen and phosphorus.
Fertilizer and animal waste are the main sourcesesfe substances.

Toxic substances - are chemicals which cause haméanvildlife health problems. They
include organic and inorganic chemicals and mepasticides, formaldehyde, household
chemicals, gasoline, motor oil, battery acid, roagwalt and so on.

Pathogens are disease-causing microorganisms present in hamdanimal waste.
Most pathogens are bacteria.

Point source:
This is direct discharge of a pollutant(s) intocalyp of water, which can be directly
linked, to for example a pipe.

Applying this to the current situation we have tlempoint pathway, through the outer
walls of the reclamation site, and through theliafad back out in to the sea, and also the
possibility of ‘treated’ water being dischargedatnt source.

Life in bays could not exist without nutrients, bod much of a good thing often causes
more harm than good. Nutrients over-enrich our mags causing algal blooms which
deplete oxygen. This makes the oxygen unavailablisih and shellfish so they suffocate
and die. The algae also cloud the water and calgraater vegetation, cutting much
needed sunlight. Sediment clouds water too, aadstructs waterways, clogs sewers,
interferes with navigation, and smothers fish amell§sh spawning grounds. Natural
erosion and sedimentation occur at a lower rate that resulting from human land use
activities.

Underwater plants and aquatic animals are partigutareatened by NPS pollution.
Oysters, shad, herring, striped bass and submeugeatic vegetation -- considered by
many to be the foundation of a stable aquatic extesy-- are damaged by this pollution.

Was this potential hazard identified in the Environmental I mpact Assessment for the
proposed incinerator?

Yes, please read extract from the EIS:

16.3Impacts and Potentially Polluting Processes Duringonstruction
16.3.1 Source Pathway Receptor Analysis

The following considerations apply to the propoEegrgy from Waste facility:
*€no rivers or streams would be affected by the pseddacility;
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*€the existing ditches, drains and settlement lageemdd either be used for the
settlementof surface runoff or replaced with similar fac#is during the construction
period;

*€mechanisms to prevent runoff during constructiauding fuel tank bunding,
settlementagoonsetc,

*€no private water supplies, surface water or boeehbktractions would be affected;
and

«€the works would not increase the risk of flooding.

The potential sources of pollution to coastal wateould be both during construction
andoperation of the site. The potential pathway idtnation into the fill and then
dispersal due todal movements affecting intrusion of water unthes fill area.

At the detailed design stage trial pits and borefi@lould be included as part of the
ground investigation in order to allow testing tmntaminants and determine the exact
nature and depth of the fill in the area of thepmsed foundation works. It is proposed
that a “watching brief” for contaminated or hazardanaterials should be adopted during
the site development and construction phaseg.visual and olfactory evidence of
contaminated or hazardomsaterials will result in further investigations bgiundertaken
which may include laboratotgsting and the material suitably dealt with by muzas
which may include containment or éxceptional circumstances disposal of the Island.
The main receptor is the coastal waters which asggdated as the South East Coast of
Jerse\RAMSAR Site, due to its high ecological value aimbdsity of habitats. This
RAMSAR sitewould potentially be vulnerable should pollutangsrbleased during
construction or operatioof the site Groundwater beneath the side is also vulnerable but
it is assumed for this assessment that it is indulec continuity with the sea.

The design of the facility would aim to break tivkkt between sources of pollution
duringconstruction and operation and the receptor wiidhe coastal RAMSAR site.

The potential hazards have been identified buistoassessment has been properly
conducted. There is no application of the precaatip principle, in fact other than

stating what could happen, and has, no remedigtaanhas been considered or discussed
in the environmental impact statement.

This is a breach of the Planning and Building @gréaw 2002; please see Appendix 1
for the breakdown of the law.

It concerns me that in the EIA, it mentions that éxisting drains may be used for
surface run off etc. Given the level of contamioatin the area, this could potentially
also pollute our sewerage system. In some oldeifiles) leachate was directed to the
sewers but this can cause a number of problemsc Tietals from the leachate passing
through the sewage treatment plant concentrateeiséwage sludge making it difficult
or dangerous to dispose of to land without incgyarrisk to the environment.
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As sewage treatment works discharges are beingpiragrthroughout Europe and many
other countries, the sewage treatment works opwrate finding that leachates are
difficult waste streams to treat because they ¢omeary high ammoniacal nitrogen
concentrations, they are usually very acidic , theyoften anoxic and, if received in
large volumes relative to the incoming sewage flthe, lack of Phosphorus in particular
can result in nutrient starvation for the biologicammunities that perform the sewage
treatment processes making leachate a difficultetat waste stream. However, within
aging municipal solid waste landfills this may beta problem as the pH returns close to
neutral after the initial stage of acidogenic lesteldecomposition. Also many older
leachate streams also contained a variety of sijatbeganic species and their
decomposition products, some of which had the pisteio be acutely damaging to the
environment.

Whereisthe ash from theincinerator?

In many respects this is a difficult question tewaear. Before 1995, the incinerator ash
(bottom and fly ash) was simply dumped along wikdéri waste in the West of Albert
site, therefore it could be anywhere and in factgplaave been excavated and have now
been transported to the La Collette Phase Il sitatious locations. Since 1995 the ash
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was required to be placed in lined pits. Howevdahmearly days no records were kept of
the position of the pits. (See Appendix 2 — AnswerSenator Stuart Syvret's
proposition, question vii).

The excavation at the site of the incinerasahrough material dumped at La Collette in
its early phase when fly ash and bottom ash wexednin with builder’s rubble and
other generally dumped items. The ash will haveaioed residue from electrical items
and batteries etc with a high mercury content.

Even though since 1995 separate ash pits wereedrday actually "sit' upon material as
previously described and the sea is constantly iwgd¥elow this material. Now of
course the sea action is made worse by intrusidropening the voids/fissures etc. The
sea is now directly available to all levels of fleand not just the bottom. The leaching
rate will have increased as a result. Also thetegre lined with strengthened polythene
sheeting which is overlapped and held in place tyitbs. This type of construction
would not prevent the leaching of various pollusashdwn through these pits from rain
water etc and also would not prevent tidal surgaes fentering them from below. This
leachate would be then flushed into the surroundorgrolled waters. This does not take
in to account any damage that may have occurrédeetbners, whereby it would
exacerbate the problem.

Former States Medical Officer of Health, Dr. Johar¥ey, and Health Protection Officer,
Steve Smith, co-authored a report titled: ‘Heaitipact of the West of Albert Pier
Reclamation Site.” Below is a quote from the repornpiled in 2001 —

“Recent published studies have recognised thalpgessimulative and
synergistic effect of multiple hazardous agents|, la@wve looked at the effect of exposure
to hazardous sites, not individual toxins. The exjpe risk is residence near to
contaminated sites.

“The risk of adverse birth outcomes has beendbad of two such studies. A
study of all residence near landfill sites in Grigdtain showed small excess risks (c.10-
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20%) of some congenital anomalies and low birthgiveiThis was not greater near sites
with special waste (i.e. known toxic waste sucimasmerator ash) possibly because these
sites were subject to strict regulation. The aghmted that the small excess could be
due to residual confounding (unmeasured effecepfigation) or data artefacts. Another
Europe wide study showed higher levels of riskcmngenital anomalies. This study,
known as EUROHAZCON used data from 7 registersaéntntries. It showed an
increased risk (2 — 3 times higher) for mothergmtwvithin 3km of landfill sites.

“A study in Canada showed increased risks of gedancers for men living near
solid waste landfill sites. The increases of tvtloe risk were shown for cancer of the
pancreas in men living within 1.25km, cancer ofliher for those living within 1.5km,
and non-Hodgkin’s lymphoma within 2km.”

Some 8 years ago health effects were being ackdgeteby the States, why with
today’s knowledge and technology are there no propetrols on dealing with waste
such as incinerator ash and its safe disposal?

Chemical pollution of the Aquatic Environment by Priority Pollutants

Any chemical in high enough concentrations can beca pollutant; however there are
some chemicals that can be selected as being himfitypfor control in the aquatic
environment because of their capability of exertidgerse effects even in low
concentrations.
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The ‘red list’ is a list of 23 dangerous substandesignated in the UK whose discharges
to water should be minimised whilst using the BATRE (best available technology not
entailing excessive costs) principle.

Red list substances

Additional substances on pyiltst

Mercury and its compounds
Cadium and its compounds
Gamma-hexachlorocyclohexa
DDT

Pentachlorophenol
Hexachlorobenzene
Hexachlorobutadiene
Aldrin

Dieldrin

Endrin

Polychlorinated biphenyls
Dichlorvos
1,2-Dichlorethane
Trichlorobenzene

Atrazine

Simazine

Tributyltin compounds
Triphenyltin compounds
Trifluralin

Fenitrothion
Azinphos-methyl

Malathion

Endosulphan

Copper
Zinc

neead
Arsenic
Chromium
Nickel
Chloroform
Carbon tetrachloride
Azinphos-ethyl
Fenthion
Parathion
Parathion-methyl
Trichloroethylene
Tetrachloroethylene
Trichloroethane
Dioxins

If extra background information on UK legislaticor themicals, please visit the website
below:

http://www.ukooaenvironmentallegislation.co.uk/Gamis/topic files/offshore/Productio
n_chemicals.htm

SEPA discharge consents

SEPA is responsible for the regulation of discharges to controlled waters under Part Il
of the Control of Pollution Act 1974 (as amended) and for the granting of consents and
service of instruments to discharge under that Act. It inherited these functions under the
Environment Act 1995 from the river purification authorities.

Since its inception, SEPA has been formulating policies to discharge these
responsibilities, including :



Consenting policy for discharges to controlled waters (SEPA Policy No. 3,
Version 1, July 1996) (draft);

Microbiological standards in marine waters (excluding shellfish waters) in
relation to design criteria for discharges (SEPA Policy No. 27, Version 1, September
1998);

Initial dilution and mixing zones for discharges from coastal and estuarine
outfalls (SEPA Policy No. 28, Version 1, September 1998).

Point source discharges for which consents are required include sewage and industrial
discharges from non-prescribed processes (trade effluent). Prescribed processes
require an IPC authorisation which is also issued by SEPA. Discharges from marine
fish farm installations are considered to be trade effluent and require a discharge
consent.

The procedure for the application for a discharge consent and the form of consent
conditions (95 percentiles, upper tiers and absolute limits) is similar to that in England
and Wales.

There is a requirement for all existing discharges to meet the following statutory
requirements:

EC Bathing Waters Directive and UK Regulations (appropriate mandatory
standards must be met at designated bathing waters);

EC Urban Waste Water Treatment Directive and UK Regulations (the
appropriate level of treatment should be applied to the sewage, based on the
population equivalent of the agglomeration served by the sewerage system);

EC Dangerous Substances Directive and UK Regulations (EQSs for List | and I
substances in receiving waters must be met, including standstill provisions);

EC Shellfish Directive and UK Regulations (appropriate standards must be met
for designated shellfish waters).

North Sea Conference and OSPAR commitments (reduction in loads of toxic
substances in discharges to the marine environment must be demonstrated).

SEPA=s policy on initial dilution and mixing zones (SEPA Policy No 28) sets out
requirements to be met in the design of new or modified discharges.

For discharges with greater than 100 population equivalent, outfalls should be designed
and constructed to provide the following minimum initial dilution to reduce both the
visibility of density slicks and the occurrence of smell nuisance to acceptable levels:

minimum initial dilution of 100 times (95 percentile) for primary treated effluent;

minimum initial dilution of 50 times (95 percentile) for secondary treated
effluent, including septic effluent;

minimum initial dilution of 50 times (95 percentile) for significant new or
modified industrial discharges (to be judged on an individual basis).

Modelling studies are required to determine the best location and design of the outfall
and to demonstrate achievement of the minimum initial dilution requirements. SEPA
specifies the requirements for modelling studies and recommends the use of one of 3
models: ELSID, PLUMES or CORMIX (see SEPA Policy No. 28).

Requirements for mixing zones are also specified to inform the design of an outfall and
the consent conditions to be set to achieve compliance with statutory requirements and
to protect the environment. These requirements include:

a limitation on the size of a mixing zone to 100 m in any direction;
UK or SEPA Environmental Quality Standards (EQSs) should not be breached

25
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outwith the mixing zone;

where toxicity-based criteria are used, there should be no residual toxicity
outwith the mixing zone;

neighbouring mixing zones should not merge and ideally should be at least 100
m apart;

no mixing zone should impinge on the Mean Low Water Springs (MLWS)
shoreline;

no mixing zone should plug an estuary, sea loch or small bay;

the mixing zone will not be allowed to jeopardise the integrity of any European
marine site;

the mixing zone should not give rise to significant slicks or other aesthetic
problems;

accumulation of solids on the sea bed must not threaten the achievement of
standstill clauses for List | substances outwith the mixing zone and not cause acute
toxic effects to sediment-dwelling organisms within the mixing zone.

SEPA has developed a policy for microbiological standards in marine waters (except
shellfish waters) in relation to design criteria for discharges (SEPA policy No 27). This
policy has some influence on all marine waters in Scotland.
For all marine waters, no new or modified discharges will be allowed to result in
deterioration of the class which is currently achieved under the coastal classification
scheme nor threaten progress in improving class C and D marine waters identified in
SEPA's corporate plans.
For identified bathing waters, existing discharges must enable mandatory standards to
be achieved and, for new or modified discharges, the outfalls must be designed so as
to achieve guideline standards.
SEPA may also designate >recreational waters= where significant water contact
activities are practised outwith identified bathing waters. SEPA will require mandatory
microbiological standards to be achieved at relevant times of year and promote the
achievement of guideline standards where appropriate.
SEPA will also adopt a strong presumption that mandatory microbiological standards
are achieved at 'shoreline waters' (i.e. those visited by the public).
As in England and Wales, the primary driver for the derivation of consent conditions is
compliance with statutory requirements, in particular bathing water, Urban Waste Water
Treatment and shellfish water standards. SEPA has supplemented these requirements
in Scotland to some extent with their policies. These policies enable Scottish Natural
Heritage (SNH) to verify that consent conditions for new or modified discharges in or
close to European marine sites have been set according to the procedures outlined in
these documents.
The approach to the regulation and monitoring of cage fish farming in Scotland has
been comprehensively laid out in a manual of procedures (SEPA 1998). This manual
provides details of the application process, the assessment of the application, setting
consent limits, process for granting and refusing a consent, monitoring, data
management and use of information and review of consents. Conservation agency staff
should have access to this document to ensure that all cage fish farming consents have
been set according to the process.

Source: http://www.ukmarinesac.org.uk/activitiedgvequality/wq2_2_1.htm
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General Information on shellfish:

The shellfish family is composed of gastropodshwaitsingle-piece shell (sea snails,
whelks, barnacles, abalone, etc.) and bivalve$, avghell made of 2 distinct parts
(oysters, mussels, clams, scallops, etc.).

Shellfish have an especially high mineral elememtent (calcium, magnesium) and
oligo-elements (zinc, iron, iodine, selenium). Tlaeg also high in certain vitamins, like
vitamin B, vitamin D and vitamin E. Shellfish a@n in calories (60 to 80 KCAL/100g
of meat), high in protein (10 to 15 g/100 g) and ia fat (1 to 2 g/100 g). Like fish, they
contain lipids made up primarily of fatty acidsttlaae good for the cardiovascular
system. Their cholesterol content is on par widt tf meats (50 to 80 mg/100g).

Shellfish can concentrate up to 100 times the bat&nd virus content present in
seawater, thereby explaining why it can be hartdfylour health to eat shellfish from
polluted waters. They also contain high concerdratiof toxic plankton, chemical
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compounds such as heavy metals (lead, mercury,isgagmand certain organic
compounds (hydrocarbons, polychlorobiphenyls — B@Bzutyl tin — TBT, certain
pesticides, etc.).

Long-term classification of shellfish harvesting areas:

Classification of areas (Class A, B, C or prohibitd)

As with previous hygiene legislation, under the ridygiene Regulations European
Union Member States are still required to put &cpla programme for monitoring and
classifying shellfish harvesting areas. Productioras are categorised by the level of
microbiological contamination, namely the levelEofcoli contamination found in
shellfish sampled from a site. These areas arsifiebas Class A, B, C or prohibited:
Class A - shellfish contain less than 230 E. celi p00 grams of flesh

Class B - shellfish contain less than 4,600 E. pefi100 grams of flesh

Class C - shellfish contain less than 46,000 H.p=r 100 grams of flesh

Prohibited area - above 46,000 E. coli per 100 grahilesh

(Information from the Food Standards Agency)

It appears from the recent press release of DreiRasy Geller, that she has omitted a
class — Prohibited area.
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States working together with fishermen to
ensure safety of local shellfish

Press Release 1st April 2009

Over the last years there has been a change in the classification of some of shellfish
harvesting areas in Jersey . This means that products need to be relayed or purified
before they can be marketed for human consumption.

The actual cause of this remains unknown but is consistent with the trends in the UK
and other European countries. It has been noted that there has been a change in
weather patterns resulting in unusually heavy rainfall and this may be correlated
with impacts on beach areas and the shellfish farms.

States officials for Health, Environment and Transport and Technical Services have
been working together with the industry to try to identify any possible issues that
could be impacting on local shellfish farms and a large scale investigation continues
to be carried out.

The local shellfish farmers routinely provide samples for classification purposes and
for the research work that is being undertaken.

The classification of the areas is based on food safety standards for E coli and all
business operations are approved under European food regulations.

Dr Rosemary Geller , Medical Officer of Health said:

"We are committed to supporting the shellfish industry in identifying any possible
impacts on harvesting areas. A range of sampling techniques has been employed but
this is a complex issue and it will take some time to complete the research.

My officers are working closely with the businesses affected and are putting
appropriate public health measures in place so that the public can be confident that
any products marketed for human consumption meet food safety standards.”

Food law across Europe, defines raw oysters as a ‘high risk food’, and as such they
require strict food hygiene controls. The UK Food Standards Agency recommends
that raw oysters can be cooked to improve their safety.

Notes

The classification of harvesting areas is based on a food safety standard for E coli
and is determined on an annual basis following a minimum of 12 monthly samples.
Class A - less than 230 E coli/100g flesh — product can be eaten raw



Class B - 231-4,600 E coli/100g flesh - the product must be purified, relayed or
cooked to meet class A standards

Class C - over 4,600 - product must be relayed purified, cooked to meet Class A
standard.

*High risk foods’ are those that support the growth of pathogenic microorganisms
and are ready to eat.

Bathing water:

Other problems with sea water:

Assessment of
bathing water quality
for the States of Jersey 2007

A Report to

Environmental Protection, States of Jersey
Dr Mark Wyer

Professor David Kay

February 2008

Final Report
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1.3 Compliance assessment

Table 1.1 lists the raw data for bacterial conadiins at each location.
Concentrations were compared with the followingperative or Guide values specified
in Directive 76/160/EEC:

Standard

Organism Imperative Guide

Total coliform 10,000 cfu/100ml 500 cfu/100ml

Faecal coliform 2,000 cfu/2100ml 100 cfu/200ml

Faecal streptococci -- 100 cfu/200ml

Any results exceeding these values are highligimtdable 1.1, bold figures indicating
Guideline exceedence and bold/underlined figureperative exceedence. The
Directive specifies that 95% of samples (i.e. reeatsamples in twenty) must show
bacterial counts below tHeperative criteria defined for total and faecal coliforms.eTh
Guide Standards for the two coliform parameters requd® ®f samples (i.e. sixteen
samples in twenty) not to exceed the specifiedealin the case 2 of faecal streptococci,
the Guide criterion can be exceeded in 10% of samples (e.in twenty samples)
through the bathing season. Temporal plots of wguality at each location, along with
corresponding daily rainfall, are shown in Figute and 1.3. Any values above or
below the respective upper and lower limits of deva have been plotted as the
detection limit values in these plots. The promors (%) of samples complying with the
EC Directive criteria for bacterial parametersattelocation are listed in Table 1.2.

All sixteen of the bathing water monitoring locats complied with thémperative
standards. A further summary of the complianceso$ely bathing waters with EC
standards is given in Figures 1.4 to 1.6, whiclvigl® maps showing compliance for
each of the three faecal indicator organisms. Tteselts exceeded thmperative
standard concentration of 2,000 cfu/100 ml spetifite faecal coliforms. These were
from: St Ouen Le Braye (19/06/2007), Victoria P(9/07/2007) and La Haule
(24/09/2007). The sample from St Ouen Le Braye hisba total coliform concentration
in excess 10,000 cfu/100ml. Both concentratiorthisisample exceed the upper limit of
detection for the coliform parameters (20,000 d0/inl). This result was extremely
unusual for this location, which demonstrated l@hform concentrations in all other
samples through the 2007 bathing season and hastorily demonstrated low
concentrations during past bathing seasons. Iniaddthe sample from 19/06/2007
exhibited a low faecal streptococci concentratidef(i/100 ml) whilst low
concentrations were recorded for all three paramsatethe St Ouen Watersplash location
on the same day (<100 total

coliforms/100 ml, 10 faecal coliforms/100 ml anéh®cal streptococci/100 ml).
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Weather conditions were fine on the sampling dayuestion. An additional sample
taken as soon as possible after receiving thetr@sulon 21/06/2007) demonstrated low
concentrations for the two coliform parametersptethe lower limits of detection.
These results suggest that the high total and lfaetiborm concentrations from
19/06/2007 may not have resulted from faecal comation (i.e. a corresponding
elevated faecal streptococci concentration woulgkheeen expected in the sample). This
could have been assessed by further microbiologitallysis, for example confirmation
of Escherichia coli from the faecal coliform plates. Such confirmatanalysis would
provide some clue as to whether the organisms &daecal provenance. Non-
compliance with th&uideline criterion for total coliforms (i.e. 80% samplesQ05
cfu/100 ml) was restricted to La Haule, in the wefs$t Aubin’s Bay on the south coast
(Figure 1.4). This location also showed non-conméwith theGuideline criteria for

the other two parameters (Table 1.2). In additoha Haule Guideline compliance
failures associated with faecal coliforms were fban four further locations: Victoria
Pool in the east of St Aubin’s Bay, Grouville o st coast, Bonne Nuit on the north
coast and Rozel in the north east (Table 1.2, Eigur

1.5). These locations were also non-compliant WigGuide standard for faecal
streptococci (Table 1.2, Figure 1.6uideline non-compliance with the faecal
streptococci parameter was evident at three futtoations: Havre des Pas and

Green Island on the south east coast and Plemaéim¢ inorth west of Jersey. Overall
compliance with th&uide standards for the 2007 season was thus 7/16 (43v@%gh

is the lowest level recorded in Jersey in receaty€68.8% to 87.5% between 2003 and
2006). Comparable figures for England and Walegedrirom (80.4% to 85.2% between
2003 and 2006 — seeww.environment-agency.gov.p&nd theGuideline compliance
rate for 2007 was 79.8%.

3 Table 1.2 indicates that non-compliance withfdezal streptococcsuide criterion

was the driver of the low overall level compliarveih the Guide standards, with four of
the nine non-compliant locations showing non-coargle with the faecal streptococci
standard alone. Closer inspection of individualitsswith faecal streptococci
concentrations exceeding 100 cfu/100 ml show samisuwal patterns, with faecal
streptococci concentrations exceeding the corretipgrcoliform parameter
concentrations. Examples include La Haule, Vict&wel, Grouville, Archirondel,
Bouley Bay and Rozel on 14/05/2007 (Table 1.1, Fegud.2 and 1.3). This pattern is
also evident in samples from various locations B103/2007 and is clearly implicated in
the Guide compliance failures at Plemont and Green Islandlsthis unusual for
faecal streptococci concentrations to exceed thbdee coliform parameters such
patterns have been observed elsewhere (\&tyal:, 1999). As with the sample
exhibiting unusually high total and faecal colifoooncentrations from St Ouen Le Braye
discussed above, these unusual results could beredghrough further microbiological
analysis, for example the confirmation of intedtimaterococci. This would provide a
more definitive answer as to whether the organignggnate from faecal contamination
and are not environmental species of bacteria éembic spore bearing bacilli and
Aerococcus viridans) that can contribute to presumptive faecal streptoi counts.
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It is apparent from the decline in the quality ething water and the changes in the
classification of designated shellfish harvestinggpa that there is an environmental
problem. This problem needs remediation before ibo late for many shellfish
populations, and in turn the livelihoods of fishemrand public health. There is a steady
decline so we must look at what is potentially th@st environmentally hazardous
source, and this is the reclamation site.

Heavy metals:

Heavy metals are individual metals and metal comgsuhat can impact human health.
These are all naturally occurring substances waretoften present in the environment at
low levels. In larger amounts, they can be danger@enerally, humans are exposed to
these metals by ingestion (drinking or eatingyralation (breathing). Working in or
living near an industrial site which utilizes themetals and their compounds increases
ones risk of exposure, as does living near a diterevthese metals have been improperly
disposed. Subsistence lifestyles can also impageshrisks of exposure and health
impacts because of hunting and gathering actiyisiesh as fishing.

The most common are mercury, lead, cadmium, zimamium and plutonium.
Ecosystems can be affected by their dischargepeagne and freshwater diatoms can
lose 50 per cent of their growth rate at conceianatas low as 1 part per thousand
million of mercuric compounds.

An important note on the leaching of heavy metakhe variation of each metal in terms
of solubility. For example, if you took five sampleith identical soil and water
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guantities but tested these samples at differerggi(say 5 hour intervals), you may have
substantially different results. Therefore the ska®jfrom the trench may not be a true
representation of the total quantities of heavyatsehat are available to the water
stream.

There are numerous, complex effects of heavy matalsvarying reactions, which for
the purpose of this report may be too in depth. elew | would like to highlight the fact
that copper can be highly toxic to some shellfrssmall concentrations. Also there is a
link between the increased absorption of some he@itgls and certain strains of e-coli,
this is because the heavy metals are also absbybiged e-coli bacteria. For further
information on this please read Appendix 3.

In a paper written in respect of the then propahadping of ash in the south of La Collette site,
Mr. Tony Legg considered the potential for Cadmioneach —

“From the above observations it is evident thabaidising environment that is high in
chlorine, that fluctuates in salinity, that occawilly is anoxic with free sulphide ions,
that has a water table comprised of tidal and fiedder capacity interstitial solute, and
has energy put into the system by tidal movemerihaf solute, is very well suited to
making cadmium bioavailable. In addition, the ashterial is already in an oxidised
state, thereby speeding up the process.

“In situ, the ash is likely to be just above th&lWS mark and some 2 meters deep with
c. 1 meter overburden. After normal rainfall or dlitown spray this zone will be at field
capacity with water filling all available pore sgac When the tide rises or falls this water
will be moved and exchanged, salinities will chgngaters will drain and cadmium
enriched leachate will form.”

Information on heavy metals from the States of Jersey Website:
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Accessed 03/04/09, States of Jersey website, iftomon heavy metals:
http://www.gov.je/Health/public health/health pmrtien/pollution/Heavy+Metals.htm

Heavy Metals

The sampling for Heavy Metals is now carried out bythe Environment Department.

In many industrialised countries, including Jersegineration of refuse is considered a
convenient method of reducing waste volume sincermtimonly achieves a reduction of
about 90%. However, in the broader environmentateod, the process is not without
disadvantages particularly with respect to the @ased gaseous emissions.

The solid residue consists primarily of bottom & - 90%) from the furnace bottom
and fly ash from the dust collection system. (Setupe above) Whilst in some instances
incineration residues may be treated as toxic wast€anada), it is not uncommon for
them to be disposed of by landfilling. Howeverrégent years there has been an
increased concern for the potential hazards pogéeblochate from such sites (eg
Hjelman et al, 1988). Leachate would contain heaeyals such as cadmium, mercury
and lead which can be toxic at relatively low cortcations.

The lack of suitable inland disposal sites has m#sat Jersey has increasingly turned to
reclamation as the sole means of disposing of sadiste, with incineration playing an
important role in reducing the volume of waste prmlonging the life of reclamation
sites. However the possibility of leachate entetimgmarine environment is very real. If
this occurred locally it would constitute a breaéithe Dumping at Sea Law Sea
Fisheries (Miscellaneous Provisions) 1974. Thisledgo the ash being dumped since
1987 above mean high water level at the reclamaiies.



36

When such leaching is excessive and/or prolondpedmetals can become concentrated
up a marine food chain. Some bivalves, for exangaacentrate certain metals tens of
thousand times above the ambient level (BrooksRumdsby, 1965). In extreme cases,
potential public health risks arise because ofrigestion of contaminated seafood.

In Jersey the common limpet and brown fucoid sedva®e been sampled since 1994 at
five locations (ie West of Albert, La Collette, Stibin, Corbiere and Gorey). Samples
have also been taken from Havre des Pas and Lebdrs.

Please contact the Environment Department on Bal6@0 for more information.

Bioaccumulation

Biological concentration is the mechanism wherelbgrffeeders such as limpets, oysters
and other shellfish concentrate heavy metals arattable compounds present in dilute
concentrations in sea or fresh water. Animals ca@ummulate metals as well by eating
plants, fish, or drinking water with elevated metahcentrations. These metals are not
excreted by the animals; rather, they accumulatgtlgnm the organs as well as the skin,
hair, and bones. Fish accumulate metals from thentiaey live in as well as from
organisms they eat. Bottom feeders are particufarbgeptible to metals bioaccumulation
as they can ingest sediments laced with metalsutditraces of toxic compounds can be
concentrated biologically and enter the food cledihuman beings.
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Potential effects on human health of some heavy metals:
Mercury

Mercury is the only metal which is liquid at ordigaemperatures. It rarely occurs free in
nature and is a heavy, silvery-white liquid metal.

Once consumed, mercury and the bivalent metalsragaged in a continuous fight
against one another which results in the replacéwofahe "lighter" element by the
"heavier" one, in terms of their atomic masses.|&&ment reactions, also called "fight
for the site," occur when heavy metals grab théolgioal spaces that should be filled by
necessary organic minerals. Just as carbon monoidieces essential oxygen, other
elements and compounds cause their toxic effecgphacing chemicals essential to bio-
chemical functions. Mercury, found in amalgamffigjs, paints, and some industrial
processes, is not recognized in having any udeeitbody. Mercury is not taken up by
plants, however, it may turn up in food as it carspread within food chains by smaller
organisms which are consumed by humans, and omepdxas through fish.
Concentrations of Mercury in fish usually greatkgeed the concentrations in their
environment. Beef products can also contain emigeantities of mercury. Mercury is
not commonly found in plant products, but it cateeur bodies through vegetables and
other crops, when sprays containing mercury aréiexpm agriculture.

Adverse Health effects of Mercury:

Mercury salts will compete with zinc in its bioaical reactions hence preventing zinc
performing its functions in the body. Therefore kbaching of mercury into the body
from whatever source will cause zinc deficient syonps to appear such as
fatigue, PMS, thyroid problem, loss of smell anstéamacular degeneration, prostate
enlargement, rheumatoid arthritis, sterility, immawsuppression, etc., even if there is
plenty of zinc available. Studies show that merdargight times more concentrated in
the foetus than in the rest of the body. Directosxpe to mercury can cause lung
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irritation, skin rashes, nerve, brain and kidnegndge, eye irritation, vomiting and
diarrhoea. Mercury and its many effects on our égdit elevated levels can be simplified
into the following main effects:

* Disrupting the nervous pathways;

» Damage to brain function, can cause degradafiteaming abilities, personality
changes, tremors, vision changes, deafness, andennsoordination and memory loss;
* DNA damage and chromosomal damage - chromoscama&ge is known to cause
mongolism;

» Allergic reactions, resulting in skin rashesediness and headaches;

» Negative reproductive effects, such as sperm dararth defects and miscarriages.

Regulatory limits:

e EPA — 2 parts per billion parts (ppb) in drinkiwgter

e FDA — 1 part of methylmercury in a million partsseafood.

e OSHA - 0.1 milligram of organic mercury per cubieter of workplace air and 0.05
milligrams per cubic meter of metallic mercury vafar 8-hour shifts and 40-hour work
week.

Cadmium

Cadmium is a very toxic metal. All soils and rocksluding coal and mineral fertilizers,
contain some cadmium. Cadmium has many uses, indudtteries, pigments, metal
coatings, and plastics. It is used extensivelyiecteoplating.

Cadmium, in industry is a by-product from the egti@n of zinc, lead and copper.
Cadmium is found in pesticides and manures thezedoe seen to enter the environment
from terra-forming. People’s uptake of cadmium tagkce mainly through food. Fish,
plants and animals bio-accumulate. Examples: likidney, meat, mushrooms, shellfish,
mussels, cocoa powder and dried seaweed. An exptsaignificantly higher cadmium
levels occur when people use tobacco. The cadmuwbiacco smoke enters the
bloodstream via the respiratory system and distehto the rest of the body. Cadmium
can severely damage the lungs and may even caate de

Once the cadmium reaches the liver where it is bdrid protein forming complexes,
which are then transported to the kidneys whereraatation causes damage to the
filtration process. This damage allows essentialgins and glycol nutrients to be
excreted from the body causing even further kictheyage.

Health effects that can be caused by cadmium are:

» Damage to the central nervous system

Damage to the immune system

Psychological disorders and possibly DNA damage
» Reproductive failure and possibly even infertility;
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e Cadmium and cadmium compounds are known humamaogyens. Smokers get
exposed to significantly higher cadmium levels than-smokers. Severe damage
to the lungs may occur through breathing high lewélcadmium.

» Ingesting very high levels severely irritates tt@nsach, leading to vomiting and
diarrhea.

* Long-term exposure to lower levels leads to a logloh the kidneys and possible
kidney disease, lung damage, and fragile bones.

Regulatory limits

e EPA — 5 parts per billion (ppb) or 0.005 parts pdtion (ppm) of cadmium in
drinking water

e Food and Drug Administration (FDA) — concentratiorbottled drinking water should
not exceed 0.005 ppm (5 ppb).

e OSHA — an average of 5 micrograms per cubic nadterorkplace air for an 8-hour
workday, 40-hour work week.

Lead

As a result of human activities, such as fossil fugning, mining, and manufacturing,
lead and lead compounds can be found in all p&xdsiroenvironment. This includes air,
soil, and water. Lead is used in many differentsvdlyis used to produce batteries,
ammunition, metal products like solder and pipes|, 4-ray shielding devices. Lead is a
highly toxic metal and, as a result of related theabncerns (see below), its use in
several products like gasoline, paints, and pipgesphas been drastically reduced in
recent years. Today, the most common sources dfebgposure are lead-based paint and
possibly water pipes in older homes, contaminabdd lousehold dust, drinking water,
lead crystal, lead in certain cosmetics and toyd,lead-glazed pottery. Lead can be
present in drinking water as a result of dissolufrom natural sources, or from
household plumbing systems containing lead. Theseintlude lead in pipes, or in
solder used to seal joins. The amount of lead bisdowill depend on a number of
factors including pH, water hardness, and the stgnitme of the water.

Lead is the most common of the heavy metals andned widely throughout the world.
It is used in the production of lead acid battersedder, alloys, cable sheathing, paint
pigments, rust inhibitors, ammunition, glazes alastc stabilisers. The organo-lead
compounds tetramethyl and tetraethyl lead are eseghsively as anti-knock and
lubrication compounds in gasoline.

Adverse Health effects of Lead

Lead fulfils no essential function in the human yadd is a probable human carcinogen.
Lead can affect every organ and system in the boalyg-term exposure of adults can
result in decreased performance in some testsrteasure functions of the nervous
system; weakness in fingers, wrists, or anklesjlsn@eases in blood pressure; and
anemia. Exposure to high lead levels can seveaatyage the brain and kidneys and
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ultimately cause death. In pregnant women, higbltesf exposure to lead may cause
miscarriage. High level exposure in men can dantagergans responsible for sperm
production.

Also:

» Behavioural disruptions of children, such as aggion, impulsive behaviour and
hyperactivity.

* Disruption of the biosynthesis of haemoglobin andemia;

* Declined fertility of men through sperm damage;

 Diminished learning abilities of children;

e Loss of 1.Q;

* Kidney damage;

* Rise in blood pressure;

* Disruption of nervous systems;

Regulatory limits:
e EPA — 15 parts per billion (ppb) in drinking watérl5 micrograms per cubic meter in
air.

Copper

Copper is widely distributed in rocks and soilsadonate and sulphide minerals.
Copper is relatively resistant to corrosion andsed in domestic water supply pipes and
fittings. It is also used in the electro-platinglasthemical industries, and in many
household goods. Copper sulphate is used extepsosrebntrol the growth of algae in
water storages. Copper can be found in many kihésod and in drinking water,
because of that, we absorb eminent quantitiesmeoeach day by eating, drinking and
breathing. Organic copper is necessary as a ttapeeat that is essential for human
health.

Long-term exposure to copper in the industry leasl cause irritation of the nose, mouth
and eyes and it causes headaches, stomach-aaasest, vomiting and diarrhoea.
Intentionally high uptakes of copper may causerlared kidney damage and even death.

Some adverse health effects of copper :

* Insomnia;

* Depression;

* Hypo-tension;

* Acne;

* Heart disease;

* Pre-menstrual tension;

* Postpartum depression;

 Paranoid and hallucinatory schizophrenias
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* Childhood hyperactivity and autism.
» Above 50mg/Kg body weight can be lethal.

Zinc

Zinc is a very common substance and many foodstoffisain certain concentrations of
zinc. Drinking water also contains certain amouwftginc, which may be higher when it
is stored in metal tanks. Organic zinc is a trdement that is essential for human health.
People deficient in zinc absorption can experientmss of appetite, decreased sense of
taste and smell, slow wound healing, skin soreseaed birth defects.

Adverse Health effects of Zinc

Some adverse health effects of Zinc when over eeqhos

» Stomach cramps;

* Skin irritations;

» Vomiting, nausea, anaemia;

* Arteriosclerosis;

* Respiratory disorders.

Arsenic

Aside from occurring naturally in the environmegtsenic can be released in larger
guantities through volcanic activity, erosion otks, forest fires, and human activity.
Arsenic is also found in paints, dyes, metals, drsgaps and semi-conductors. Animal
feeding operations and certain fertilizers andipielgs can release high amounts of
arsenic to the environment as can industry pra&goeh as copper or lead smelting,
mining, and coal burning.

Some health effects:

» Arsenic is odorless and tasteless. Inorganic arssm@ known carcinogen and can
cause cancer of the skin, lungs, liver and bladder.

* Lower level exposure can cause nausea and vomitewgeased production of red
and white blood cells, abnormal heart rhythm, daatagblood vessels, and a
sensation of “pins and needles” in hands and feet.

* Ingestion of very high levels can possibly resultieath.

* Long-term low level exposure can cause a darkeoirtige skin and the
appearance of small “corns” or “warts” on the palsdes, and torso.

Fish and shellfish can accumulate arsenic andg@@kic to plants at levels not harmful to
humansand animals.

Regulatory limits:

e Environmental Protection Agency (EPA) - 0.01 paes million (ppm) in drinking
water.

e Occupational Safety and Health Administration (@3H10 micrograms per cubic
meter of workplace air (10g/ nms) for 8 hour shifts and 40 hour work weeks.
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Barium

Barium is a very abundant, naturally occurring rhetal is used for a variety of
industrial purposes. Barium compounds, such asitmanickel alloys are used for spark-
plug electrodes and in vacuum tubes as a dryingapgen-removing agent; barium
sulfide is used in fluorescent lamps; barium selfatused in diagnostic medicine;
barium nitrate and chlorate give fireworks a greelor. Barium compounds are also
used in drilling muds, paint, bricks, ceramicssgleand rubber. Barium accumulates in
certain plants, seaweed, and fish.

Health effects

Barium is not known to cause cancer.

e Short term exposure can cause vomiting, abdonohaahps, diarrohea, difficulties in
breathing, increased or decreased blood presaum#mess around the face, and muscle
weakness.

e Large amounts of barium intake can cause, highdpessure, changes in heart
rhythm or paralysis and possibly death.

Regulatory limits:

e EPA - 2.0 parts per million (ppm) in drinking wate

e OSHA - 0.5 milligrams of soluble barium compoumes cubic meter of workplace air
for 8 hour shifts and 40 hour work week.

Chromium

Chromium is found in rocks, animals, plants, anitlasad can be a liquid, solid, or gas.
Chromium compounds bind to soil and are not likelynigrate to ground water but, they
are very persistent in sediments in water. Chromgiosed in metal alloys such as
stainless steel; protective coatings on metal (eptating); magnetic tapes; and
pigments for paints, cement, paper, rubber, contipadiloor covering and other
materials. Its soluble forms are used in wood pregiwes. Chromium has a high
potential for uptake by aquatic life, especiallytbm-feeders.

Health effects:

Chromium (VI) compounds are toxins and known hurcecinogens, whereas
Chromium (lll) is an essential nutrient. Breathhigh levels can cause irritation to the
lining of the nose; nose ulcers; runny nose; arathing problems, such as asthma,
cough, shortness of breath, or wheezing. Skin cben cause skin ulcers. Allergic
reactions consisting of severe redness and swalfitige skin have been noted. Long
term exposure can cause damage to liver, kidneylatory and nerve tissues, as well as
skin irritation.

Regulatory limits

e EPA- 0.1 ppm (parts per million) in drinking water

e FDA — should not exceed 1 milligram per liter (fp@an bottled water.

e OSHA — an average of between 0.0005 and 1.0 maligper cubic meter of workplace
air for an 8-hour workday, 40-hour workweek, depegaen the compound.
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Selenium

Selenium is a trace mineral widely distributed iostrocks and soils. Processed
selenium is used in the electronics industry; agtational supplement; in the glass
industry; in plastics, paints, enamels, inks, araber; in the preparation of
pharmaceuticals; as a nutritional feed additivepioultry and livestock; in pesticide
formulations; in rubber production; as an ingretliarantidandruff shampoos; and as a
constituent of fungicides. Radioactive seleniumsed in diagnostic medicine.
Selenium Biocaccumulates readily; Indicator plants for hgglenium concentrations in
soils are: milkvetch or locoweed (Astragalus), peits plume (Stanleya), woody aster
(Xylorhiza, sp.) and false goldenweed (Oonopsi9, Bpese plants require high selenium
levels to thrive. High concentrations are foundioney, tuna, crab and lobster.

Health effects:

Selenium is toxic in large amounts, but trace anwohit are necessary for cellular
function in most, if not all, animals. For humasslenium is an essential trace nutrient.
For example, selenium plays a role in the elemaemttioning of the thyroid gland. The
Tolerable Upper Intake Level is 400 microgramsedésium per day. Consumption
above that level can lead to selenosis. Short-tgahexposure to high concentrations
can cause nausea, vomiting, and diarrhea. Chrealerposure to high concentrations
can produce selenosis. Major signs of selenosibairdoss, nail brittleness, and
neurological abnormalities. Brief exposures to Haglrels in air can result in respiratory
tract irritation, bronchitis, difficulty breathingnd stomach pains. Longer-term exposure
can cause respiratory irritation, bronchial spasand, coughing.

Regulatory limits
e EPA — 50 parts per billion of selenium (50 ppbyiimking water.
e OSHA - 0.2 mg per cubic meter of workroom airdor8-hour work shift.

Silver

Silver usually combines with other elements sucbudigde, chloride, and nitrate. Silver

is used to make jewelery, silverware, electrongigapent, and dental fillings. Silver
metal is also used in electrical contacts and cotaals, in brazing alloys and solders, and
in mirrors. Silver compounds are used in photog@aplm. Dilute solutions of silver
nitrate and other silver compounds are used asfdeants and as an antibacterial agent.
Silver iodide has been used in attempts to seedislto produce rain.
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Health effects:

Exposure to high levels for a long period may resu& condition called arygria, a blue-
gray discoloration of the skin and other body tesstArgyria appears to be a cosmetic
problem that may not be otherwise harmful to he&ttposure to high levels of silver in
the air has resulted in breathing problems, lurdythroat irritation, and stomach pains.
Skin contact with silver can cause mild allergiaatons such as rash, swelling, and
inflammation in some people.

Regulatory limits:

e EPA — recommends concentration in drinking watgrta exceed 0.10 parts per billion
(ppb). Requires that spills or accidental releads000 pounds or more be reported.

e OSHA — in workplace air, 0.01 milligrams per cubieter (0.01 mg/m?3) for an 8-hour
workday, 40-hour workweek.

Concerns about heavy metals:

The Dangerous Substances Directive of the Europesm (76/464/EEC) defines
dangerous chemicals as those which are toxic,gpergiand / or bioaccumulative. As
they are elements, they cannot be broken downrefiver heavy metals will persist in the
environment. Unlike many organic pollutants, whestentually degrade to carbon
dioxide and water, heavy metals will tend to acclateuin the environment, especially in
lake, estuarine or marine sediments. Metals carabsported from one environment
compartment to another.

Whether the source of heavy metals is natural hrapogenic, the concentrations in
terrestrial and aquatic organisms are determinetidgize of the source and
adsorption/precipitation in soils and sedimentse €hktent of adsorption depends on the
metal, the absorbent, the physio-chemical chainatits of the environment (e.g. pH,
water hardness and redox potential) and the coratemts of other metals and complex
chemicals present.

Critical levels and loads:

Most critical levels derive from the European UnsoRangerous Substances Directive
(76/464/EEC) and the US EPA (US EPA 1998) for wated the EU Air Quality
Framework Directive (96/62/EEC) and the World He&trganization (World Health
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Organization 1987) for air. The first Air QualityalDghter Directive sets critical levels for
lead and another in preparation will sets limitsdadmium, arsenic, nickel and mercury.
The general aim of the Air Framework and Daughteedives is to avoid, prevent and
reduce harmful effects of air pollutants on humaealtih and the environmental as a
whole. The National Air Quality Strategy is the medy which this European Union
legislation is being implemented in the United Kdogn. The EU sludge to land directive
(86/278/EEC) sets critical levels for heavy meialagricultural soils that receive sewage
sludge.

The UK is obliged under the Dangerous Substancesciie to set Environmental
Quality Standards (EQSs; critical levels) for seddqList | and Il) chemicals in water
which are of national concern and the EnvironmeRtatection Act 1990 requires EQSs
for further chemicals (the Red List) in order totect the aquatic environment. Critical
levels for mercury and cadmium are available arglfonarsenic is imminent.

Conclusions:

The EEC Directives clearly state the requirememnitstfe quality of shellfish, and heavy
metals are mentioned in this 1979 Directive. (Sppehdix 4).

It states, inter alia, that the concentration ahelaeavy metal in shellfish flesh must be so
limited that it contributes in accordance with Alé 1, to the high quality of shellfish
products

Article 1:

This Directive concerns the quality of shellfishtera and applies to those coastal and
brackish waters designated by the Member Stateseding protection or improvement
in order to support shellfish (bivalve and gastemolluscs) life and growth and thus
to contribute to the high quality of shellfish pumtls directly edible by man.

In able to ascertain a greater understanding ahtbgather a comprehensive analysis of
the situation, we would need to be able to accagsws data from States Departments to
compile background information. There appears tdiffieulties in obtaining

information from the various departments and the@nly limited data which is

available to the public for viewing.

A full and comprehensive risk analysis needs tarmgertaken as soon as possible to
limit any further damage to the marine environmeend in turn public health.
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A comprehensive monitoring program needs to bepeaddently established as soon as
possible. Save Our Shoreline does not own the sapemonitoring equipment to be
able to do this, however all results could be prteted and collated to provide a full
analysis of the situation.

Example of factors to be taken into account dumumitoring:

* Scope of monitoring — sediment, soil, leachatelogical indicators, sea water
samples (ideally from St Aubins, Elizabeth Castlé&brey at specified intervals),
testing of various shellfish/ fish/ lobsters forlig metals which are for sale to
the public, aquatic plants etc.

* Preparation of list of key pollutants to test for

» Tidal flows, weather, season, sewage outflows,rgib#ution incidents etc.

Perhaps one of the most important aspects to anayke sediment. The sediment is the
deposit of silt and accumulated organic and /organic materials at the bottom of

rivers, lakes, seas, etc. sediments can act as &inkesticides and heavy metals and can
contain concentrations as much as 800 times thaatdr in the case of dieldrin (one of
the group of chlorinated hydrocarbons). Chlorindtgdrocarbons are one of the three
major groups of synthetic insecticides. This growgdudes endosulfan which is highly
toxic to fish. In general, in fishes they have dfiect of preventing oxygen uptake,
causing suffocation. These hydrocarbons are paheobrganochlorines group, which are
characterized by their persistence, mobility arghHiiological activity. They have very
long half lives and have a high capacity to injivang systems and allied with their

other attributes may possibly constitute the gitdtereat to our life-supporting
ecosystems and associated biological cycles. Tpesits of sediment are therefore a
source of secondary contamination as well as atigwhe bottom feeders to accumulate
the pollutants at much greater concentrations eter analysis would indicate, thereby
contaminating the food chain. As we have strongeorngrents in places it would be
entirely feasible that sections of highly pollusstliment could be moved around the bay
having almost a tidal effect on the sea-bed, tloeeetirculating the ‘problem’ around.

The problem is complicated and there are no easyens, but it is possible to control
NPS pollution and nature will respond to restoragdforts. The best way to solve our
NPS pollution problems is through effective localy/grnment and individual citizen
intervention.

An example of pollution potential:
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One gallon of used motor oil can pollute up to
2 million gallons of water.

End note:

Not all possible pollutants to the marine environtrigave been covered in this report.

APPENDIX 1

The relationship between the standard of the EIS and the Planning and
Building (Jersey) Law 2002

Note: (In English law it is referred to as an Epwimental Impact Assessment with the
non-technical summary known as the Environmentglalch Statement — in can be found
in the Building Regulations 2005)

In Jersey law it is referred to as an Environmelmgdact Statement with the non-
technical summary known as the Environmental Stat¢m

The EIS comes under Article 13 of the Planning Badding (Jersey) Law.

The Planning and Building (Environmental Impacerégy) Order 2006, is in pursuance
of Article 13 of the Planning and Building (Jersé&gw 2002.

In other words this Order is an extension of AditB.

The Planning and Building (Environmental Impac@rsgy) Order 2006

The incinerator comes under the section 11(4) @dkel, that requires an EIS by law
and has to meet the criteria of Schedule 2.
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(1) Except as provided by paragraph (2pposed development specified in
column 1 of Schedule 1 is prescribed developmeanthi® purpose of
Article 13(1)(a) of the Law.

SCHEDULE 1

DESCRIPTIONS OF DEVELOPMENT IN RESPECT OF WHICH AN
ENVIRONMENTAL IMPACT STATEMENT IS REQUIRED

11 Other projects

(4) The construction of an installation for thembsal or treatment of waste (including waste from
mines and quarries and vegetable waste).

Therefore all aspects of the EIS have to be méidy.

WHAT AN ENVIRONMENTAL IMPACT STATEMENT MUST
CONTAIN

PART 1

3. A description of the aspects of the enviment likely to be significantly
affected by the development, including, in par@écupopulation, fauna, flora,
soil, water, air, climatic factors, material assetsluding the architectural and
archaeological heritage, landscape and the intatioaship between the above
factors.

4. A description of the likely significant effts of the development on the
environment, which should cover the direct effectd any indirect, secondary,
cumulative, short, medium and long-term, permaaedttemporary, positive
and negative effects of the development, resuftioign —

(a) the existence of the development;

(b) the use of natural resources;
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(c) the emission of pollutants, the creatiomafsances and the elimination
of waste,

and the description by the applicant of the foreeganethods used to assess
the effects on the environment.

5. A description of the measures envisagegaté¢gent, reduce and where
possible offset any significant adverse effectsh@anenvironment.

There has been a failure, by omission in Article4 8nd 5 where no inter-relationship
has been assessed between factors. Ramsar — Witaptd, also leaching through ground
soil to sea — from waste storage etc. As a re$dlteoabsence of this information, no
mitigation has been put into place for environmeata human health in the EIS.

Under Article 13 (3) of the Planning and Buildirkg(sey) Law 2002, the Minister has to
take the statement into account in determiningagh@ication.

13 Environmental impact of proposed development

(3) The Minister shall take the statement into accaudietermining the
application.

Please note the part about a representation withtarial omission below, with reference
to the omission above under Articles 3, 4 and 5.

PART 3

PLANNING CONTROL

10 False information, etc. in application for planning
permission
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(1) If when making an application for planningrmission a person
knowingly or recklessly makes a false or misleaditagement or
representation or a statement or representatidnanmaterial omission

The following remedial action can be taken by theaiMer for a representation with
material omission — revoking the planning permissfat has already been granted.

(2) If a person has made such a statement cegeptation and the planning
permission has been granted, the Committee may —

(a) revokeor modify the permission

Relevant parts of the Laws:

Planning and Building (Jersey) Law 2002

PART 3

PLANNING CONTROL

10 False information, etc. in application for planning
permission

(1) If when making an application for planningrmission a person
knowingly or recklessly makes a false or misleaditagement or
representation or a statement or representatidnanmaterial omissiothe
person shall be guilty of an offence and liableiprisonment for a term of 2
years and a fing/]

(2) If a person has made such a statement cegeptation and the planning
permission has been granted, the Committee may —
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(a) revokeor modify the permission; and

(b) if the development has been started or tiaklen, serve a notice on the
owner of the land to which the permission relates.

(3) The notice may require the owner of the Jamithin a period specified in
the notice —

(a) to undertake work specified in the notedstore the land to its
condition before the development was undertaken; or

(b) to modify the development to the extentcdped in the notice.

(4) The work to be undertaken may include —

(a) the demolition or alteration of the whoteaoy part of a building; or
(b) the discontinuance of a use of land.

(5) The Minister may act in accordance with gaapgh (2) whether or not
proceedings have been taken in respect of thead#fender paragraph (1).

(6) A person who —

(a) fails to comply with a notice served on pleeson in accordance with
paragraph (2)(b); or

(b) uses land in contravention of the notice,

shall be guilty of an offence and liable to a fofdevel 3 on the standard scale.
(7) If at the end of the period for complianpedfied in a notice under
paragraph (2)(b), work required by the notice taubeertaken has not been
undertaken, the Minister may enter the land ancttiakle the work.

(8) The expenses reasonably incurred by thedWinin undertaking work in
accordance with paragraph (7) shall be recove@bkedebt due to the

Minister from the person in default.

(9) The Minister may undertake work in accordanath paragraph (7)
whether or not proceedings have been taken undagrzgh (6).
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(10) Action taken by the Minister under this Aléicloes not give any person
the right to claim compensation in respect of asglor damage the person
may suffer as a result of the action.

13 Environmental impact of proposed development
(1) This Article applies in respect of an apafion for planning permission —

(a) to carry out development that falls withiclass of development
prescribed for the purpose of this sub-paragraph; o

(b) where the Minister is satisfied that if fr@posed development were to
be carried out it would be likely to have a sigeaft effect on the environment
of Jersey or elsewhere.

(2) Where this Article applies the Minister dhaidt consider the application
until the applicant has provided the Minister watih environmental impact
statement.

(3) The Minister shall take the statement into accaudietermining the
application.

(4) The Minister shall by Order prescribe foe fhurpose of paragraph (1)(a)
classes of development in respect of which an enmiental impact statement
IS required.
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(5) The Order shall also prescribe —
(a) the particulars an environmental impadestent must contain;

(b) the qualifications of the people by whoragé particulars are to be
provided,;

(c) the form an environmental impact stateneid take; and

(d) such other matters as the Minister considelevant to the preparation
and provision of an environmental impact statement.

16 Development of concern to the Minister for
Transport and Technical Services

(1) This Article applies in respect of an application planning permission
for development that falls within an area of respbifity or concern of the
Minister for Transport and Technical Services.

(2) Where this Article applies the Minister dhafer the application to the
Minister for Transport and Technical Services fomenent.

(3) The Minister shall in determining the apgtion take into account any
comment made by the Minister for Transport and Taeh Services in respect
of the matters specified in paragraph (4).

(4) Those matters are —
(a) the sufficiency of any sewerage or drainsggeem, flood defence work
or water course that may be affected by the dewedoy, the prevention of

damage to it, and any hindrance to its repair dnteaance;

(b) the limitation of damage by surface wakat tcould be caused by the
development;
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(c) the effect of the development on water iy éincluding sea water
quality).

Planning and Building (Environmental
Impact) (Jersey) Order 2006

2 Prescribed development requiring an environment
impact statement

(1) Except as provided by paragraph (2yhposed development specified in
column 1 of Schedule 1 is prescribed developmearnthi purpose of
Article 13(1)(a) of the Law.

(2) If a qualifying criterion is specified inleonn 2 in respect of any
proposed development, it is not prescribed devedopirfor the purpose of
Article 13(1)(a) of the Law unless it meets thatecron or, if more than one
criterion is specified in column 2, at least onetsariterion.

(3) Where proposed development mentioned ingoapd (1) is already
authorised, executed or in the process of beingut®d, a change or extension
of the development is also prescribed developnwrthe purpose of

Article 13(1)(a) of the Law.

(4) Development mentioned in paragraph (1) oagaaph (3) is not
prescribed development for the purpose of ArtidéL)(a) of the Law if the
Minister is satisfied that by virtue of factors Bus the nature, size or location
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of the proposed development it would be unlikeigairried out, to have a
significant effect on the environment, either afséy or elsewhere.

SCHEDULE 1

DESCRIPTIONS OF DEVELOPMENT IN RESPECT OF WHICH AN
ENVIRONMENTAL IMPACT STATEMENT IS REQUIRED

11 Other projects

(4) The construction of an installation for thembsal or treatment of waste (including waste from
mines and quarries and vegetable waste).

The change of use of land to use as a site fasttitage of scrap metThe land
is within
100
metres of
a stream,
pond or
reservoir.
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SCHEDULE 2
(Article 1)

WHAT AN ENVIRONMENTAL IMPACT STATEMENT MUST
CONTAIN

PART 1
1.  Description of the development, includingarticular —

(a) a description of the physical charactearsstif the whole development and
the land-use requirements during the constructimhogerational phases;

(b) a description of the main characteristicée production processes, for
instance, nature and quantity of the materials;used

(c) an estimate, by type and quantity, of eigcesidues and emissions
(water, air and soil pollution, noise, vibratiomght, heat, radiation, etc.)
resulting from the operation of the proposed dqwaient.

2. An outline of the main alternatives studigtthe applicant and an
indication of the main reasons for his or her chptaking into account the
environmental effects.

3. A description of the aspects of the enwviment likely to be significantly
affected by the development, including, in par@écupopulation, fauna, flora,
soil, water, air, climatic factors, material assetsluding the architectural and
archaeological heritage, landscape and the intatioaship between the above
factors.

4. A description of the likely significant effts of the development on the
environment, which should cover the direct effestd any indirect, secondary,
cumulative, short, medium and long-term, permaaedttemporary, positive
and negative effects of the development, resuftioig —

(a) the existence of the development;
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(b) the use of natural resources;

(c) the emission of pollutants, the creatiomafsances and the elimination
of waste,

and the description by the applicant of the foreeganethods used to assess
the effects on the environment.

5. A description of the measures envisageaté¢gent, reduce and where
possible offset any significant adverse effectsh@nenvironment.

6. A non-technical summary of the informatmovided under paragraphs 1
to 5 of this Part.

7. Anindication of any difficulties (techniadeficiencies or lack of know-
how) encountered by the applicant in compilingriaguired information.

PART 2

1.  Adescription of the development comprigmigrmation on the site,
design and size of the development.

2. A description of the measures envisageauder to avoid, reduce and, if
possible, remedy significant adverse effects.

3. The data required to identify and assessrthin effects which the
development is likely to have on the environment.

4.  An outline of the main alternatives studigtthe applicant and an
indication of the main reasons for his or her chdigking into account the
environmental effects.

5. A non-technical summary of the informatmovided under paragraphs 1
to 4 of this Part
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PUBLIC HEALTH SERVICES
Contaminaied sites

RESPONSES TO Sen. Syvret's questions

(i} Waz Ir accepted that the combined ash_from the sland's municipal waste incinerator cortaminated
many paris of the St Helier waterfront site?

The West of Albert land reclamation operation was undertaken initially by the mixing of combined
incinerator ash and inert waste at the point of disposal until 1987 when a lepislative review
prompted a change in disposal practise. Thercafter the incinerator ash was singularly deposited in a
number of pits shove mean high water mark at varying points across the reclamation site.

(i) Wes if accepted that the combined incinerator ash contained a variety of kriown fumon health
hazards, inchaling carcinogens and endocring disrupters; for example cadmivm, lead, mercury,
zine, copper Divxing firans, PCBy ele?

Fly ash from Municipal Waste incineration containg heavy metals, dioxins, and furans. These
products, which have varying levels of toxicity peculiar to the respective material, are proven to
have an adverse affect on human health, Monitoring data tor the Jersey incinerater, obtained in
1993 by Warren Spring Laboratory, confirms the presence of these materials both in fly ash and

combined azh.

The main reference document for analysis of this ash, in the context of the disposal of ash af the
West of Albert site, 15 a report compiled by consultants, WRe Alert in Movember 19935 This report
refers to enalysis undertaken in April 1995 and September 1993 at o number of locations including
fresh material, stockpiled ash and material which had been in the ground for varying periods of
time!. The analysis identified a range of heavy metal contaminants including Arsenie, Mercury,
Copper, Nickel, Zing, Cadmium, Lead and Chromivm. These types of contaminant fit the profile of
expected contaminanis arising from an incineration process’,

It would appear that this report did not carcy out an anabvsis of waste ash material for the presence
of certain other contaminants, i.e. diexins, although other analysis of ash material has been
undertaken.

(it} Wy the ash a threal o the health of these who had been, or might fove been exposed to it?

The toxic element associated with My ash is mainly retained in the fine particulate fraction of the
ash. There is a risk of ingestion, inhalation or absorption of thiz material inlo the human body i a
person comes into direct contact with the ash, whether as a consequence of the handling, transport,
deposit or excavation of the material, or the result of fagitive emissions from site,

"WHe BefO0D 4028/ Table 7, November 1995

? Table 3.4, Report 132, A guide for safe working on contaminated sites, Construction Industry Research and
[nformation Association, (996

Cintiminiied 15
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(iv]

(vl

Itis

IF i was accepted that the ash was a kuman health hozord, was this new keowledge or had it beew
ascertaimable from the beginning of the dumping?

The harmful health effeces of heavy metals have been known about, and has been well documented
fior more than a century, The body of knowledge of dioxins, furans and PCBs is far more recent,
from arcund 1980, although the ability to accurately measure and quantify their long term health
effects is continuing to be explored. It is considered fhat at present there is no certain safe lower
limnit for exposure to these materials, which hig-accumulare in the environment and the body, but
taleralle daily intake levels have been defined by the UK Department of Health and the Waorld
Health Organisation. The current quoted emission limits from combustion processes can be
quantified as the lower limit of detection of these materials,

Was it secepied thar many - mainy construction - workers hod been exposed to the asl with, watil
racently, no hoalth and safety protection; for example, those who built the underpass?

apparent that the analysis which was carried out by WRe identified & range of toxie contaminants which

arc associated with potential ill health effects to persons exposed to the ash material’, However, it should
e noted that, due fo the nature of the waste management process, the amounts of cantaminants in the
materizl will vary, depending o the composition of the waste which was incinerated

In considering the potential for occupational exposure, it is recognised” that individual exposure may be
through a number of paths including skin absorption, skin penctration, ingestion and inhalation. Landfill an
the West of Albert site is believed to have commenced in 1986, with records of construction and civil
engineering projects commencing in 1983 and continuing to the present day. There may therefore have
been a potential for cecupational exposure to the ash material at the West of Albert site since 1985 with the
patential groups of worlers at risk including those carrying out landfill operations, site investigation and

ground works,

It is not however possible to state with any certainty wiether or not such workers received significant

CRCCY

ipational exposures for a number of reasons:

As noted, the presence and level of contaminants will vary depending on the composition of the
material,

The site was also used for the deposit of inert materials with ash material forming only a part of the
total material deposited. There was therefore not a continueus consistent potential for exposure,

Westher conditions may have assisted in reducing the potential for cxposure o dusts,
Passible protective measures to prevent expesure to the ash material include the wearing of personal
protective equipment and good hygiene facilities, Such measures may have been in place on the various

projects carried oul on the site,

lack of air monitaring carried out prior to the Spie Batignolles Camerons development, which may have
assisted in identifying the potential for airhorne contaminated material, and

lack of information about any individuals reporting ill kealth effects from working with the material.

* Table 3.6, Report 132, A guide for safi working on contaminated sites, Construction Industry Research and

Information Asseciation, 1996
* HS(G) 66, Protection of workers and the general public during the development of contaminated land, Health and

Safety Executive, 1991

Contauinaten Hive 2
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It is concluded that the potential for cccupational exposurs to contaminated matearial was present on the
West of Albert site, however, it has not been possibile to determine whether individuals have suffered any ill
health effects from this potential for exposure.

(vi)

Was i aecepted it dust contamingied . the ash could become airborne and thus form an
fmfrleniton and fngestion patfiway fo people both on the site arnd beyvond ity bounds?

[During handling, transport, deposit and excavation the ash material has been found to be in an
homogenous damp condition, and therefore the ability for fines from the material to be liberated and
become airbome is limited. However, the subsequent piling operation at the Waterfront site saw the
acrosal dispersion of liquefied fines material both on and off site and in to adjacent premises. The
subsequent drying out of this material along with any material brought off site by vehicle tyres,
chassis bodies and site operatives could result in fugitive emissions of fines when dry, with the
potential to be carvied by strong winds and passing traffic over an extensive area. [0 is impossible 1o
quantify either frequency or exposure. The risk is belisved 10 be very small,

(viip Was i accepted that the ash was dumped extensively throughout the reclomation sites and thar durfng
dwmping o satisfactory record or map of the duwmping had been fep?

When the site first opened in 1986 the ash was co-mixed with incoming inert material as the site
filling progressed. In 1986, the method of filling changed and the ash was placed cnly above mean
high water spring level. The filling procedure was further changed in 1995 when the ash was
deposited, unmixed, in designated pits and within specific areas of the site thereby concentrating
its location and leaving areas of the site free from any ash deposits. Mo formal record or map was
kept in the carly days, but the dumping was restricted to a small part of the site.

From the beginning of its involvement WEE has adopted a cautious and independent approach. It
has had 1o do 50 because investors would not be prepared to rely solely on the reassurances of the
States who careied out the fill operation and whao, in the eyves of the investors, have a viested interest.
In 1995 therefore, WEB commissioned WRe Alert to investigate the whole of the West of Albert
site in order fo provide information on the scale and aature of the infill. This detailed report
identifies the extent of the contamination and other pectechnical issues arising from the method of

infill adophed.

Every developer on the Waterfront has been given a copy of the WRe report. Each developer has
had to satisfy itsell as 1w the suitability of the site for its intended purpose. Neither the States or
WEB warrant the suitability of the site. The developer has then had to provide a method statement
detailing how the ash will be managed This methed statement is built into the contract,

Ewen where the States are their own developer, as in the case of the Albert Pier Housing, the WRe
Alert report has been provided to our independent engineering consultants who must then form their
awn view, take their own samples and recommend their own method for dealing with the
contamination issues. The recommended methodology then forms part of the contract.

In this way, whether the site is being developed for public or private use, the responsibility and the
liability for insuring that the issues of site stability and contamination are addressed rests with the
developer and the

dezign team and not the States,

Confanunmiea rides 1
Fespatdes fo Sen. Spwe!
Fehruary M2
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{vii)

{ix}

Wi i aocepied thot the site would be classiffed as contaninated land in the United Kingdom?

The Waterfront land has been used for the deposit, by burial, of concentrated incincrator ash and
ashestos cement in munerous areas across the site for which there is no accurate record of deposit,
This material has contaminants at levels above the recognised standards for contiminated land such
as UK ICRCL and Dutch Intervention Standards, The UK definition of contaminated land as
included in section 147 Environmental Protection Act 1990 as amended by the Environment Act
1995, is “any land which appears B the local authority in whose area it is situated to be in such a
condition, by reason of substances in on or under the lend that: (a) significant harm is caused or
there is significant possibility of such harm being caused; or (b} pollution of controlied waters is
being or is likely to be caused™ Harm can be caused : to humans, to ecological systems, to buildings

or fi livestock or crops,

The whole Waterfront site would fall within the definition of contaminated land as described above,
However there has been clear delineation of the site into discreet development areas, and thess
wiould have to be treated as separate sites for the purposes of such classification,

Way the States of Jevsey legolly, morally or ethically culpable for the health hozord amd
emvironmental threat posed by the site and fad the States breached o duty of care by allowing ihis

situertion to develop?

(to be answered by the meeting of Presidents)

(x) D vhe marine pollarion threar posad by the site Breach previews and carient waler poliuifon laws?

Since 1979, the Public Services Committes has administered 2 laws that deal with water pollution
of environmental waters, They are the *Sewerage (Miscellanecus Provisions) (Jersey) Law, 1979
and the “Water Pollution (Jersey) Law, 2000."

The Sewerage (Miscellaneous Provisions) (Jersey) Law, 1979 pave effect 1o the Convention for the
prevention of Marine Polletion from Land-based Sources, which had been signed by the UK
Crovernment in 1974, It introduced a system of licences to control the discharge of sewage, trade
effluents and certain prescribed substances into the sea, (This Law was repealed on the enactment
of the Water Pollution (Jersey) Law, 2000 on the 27 Movember 2000.)

Under Article 2(1) of this Law, it was an offence for any perscn who discharged or cansed or
permitied to be discharged onio the seashore or into the sea or into any watercourse which drained
into the sea by any means whatsosver any substance mentioned in Part I, Il or IIl of Annox A of the
Convention. Annex A prescribed substances including organc-halogen compounds and certain
metals that are prescnt in incincrator ash,

Howewver the Law was flawed, impossible to administer and was totally inefTective in pollution
controel. [ was reperled upon introduction of the Water Pollution {Jersey) Law, 2000, which came
into force on the 27 November 2000, This Law provides for the control of pollution in Island waters
and the implementing of provisions of the Convention For the protection of the Marine Environment
of the North-East Atlantic (the OSPAR Convention) concluded in Paris on the 22 Sepramber 1992,
In this Law, ‘controlled waters” include the Island’s coastal waters and territorial seas up to the 12-

mile limit.

In this Law, ‘pollution’ includes the introduction directly or indivectly into controlled waters of any
substance, or energy, where s introduction results or s likely to result i a hazacd to human health
ar water aupplies, harm to any living resoures or aquatic eco-system, damage to any amenity or
imterference with any legitimate use of controlled watars, This definitics is almaost identical fo the
wording in the OSPAR Convention.

Comaminaten sites 4
Fegpoiged fa San Speval
Fabrory 247
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[xi)

(xif)

(xiii}

This Law has proved o be effective in pollution control and several case files have been submitted
to the Attomey-General's ofTice, which have resulted in successful prosecutions.

Mone of the data that has been aoerued to date from the comprehensive monitoring programmes that
have been carried out over many years has convinced officers of the Water Resources Section that
pollution of controlled waters, &s defined in this Law, has ocourred as a result of the deposition of
incinerator ash in the La Collette Reclamation Site, However, it is accepted that some of the
components of the ash must have leached and continue to leach out of the site, but there is a huge

dilution factor in the sea.

In carrying out its functions under this Law, the Committes must have regard, as far as is reasonably
practicable, to the best technigues that are for the tme being available and the best environmental
practice that is for the time being recopnised, a precautionary principle in respect of pollution and a
cost principle in respect of pollution

It would not be appropriate for the Committee to issue a Discharge Certificate under Article 26 of
this Law for the operation of the reclamation site. However, a Waste Management Certificate will
be needed under the proposed Waste Management (Jersey) Law, which will set out standards for
‘environmentally sound management of waste’, which is a requirement of the Basel Convention,

[ Mote: Under Article S{a)iii of *The Food and Environmental Protection Act 1983 (JTersey) Order,
|987, which is administered by the Harbours and Airport Committee, a licence is needed for the
deposit of substances or articles with the Bailiwick either in the sea or under the scabed from a
structurs on land constructed or adapted whelly or mamly for the purpose of depositing solids in the
sed. The need for a licence will depend on the definition of *sea” and what is meant by a structure.

Advice on this is oblainable from Jersey Harbowrs.]

The report by ERM suppested the possibiline of woreased feachate frow the site fa the futuee due to
the changing pif levels, [f this oecurred would it pose a threat o the sourh-eost coast and fSshing in
tie area given the possible velegse of significans quantiies of foxic heavy metals, for example

codmim?

This will always be a possibility. However the process would be a slow ong and with the lovels of
ash remaining in the site at this stage (even at the beginning) the rate of leaching would be such that
o human health risk would arise. Dilution in the sea would be considerable and even manne
organisms would be unlikely to ingest toxic levels, Current monitoring provides a means of

assessing this (potential) process at all times,

Nopwithseamding the frown mavine podflurion porential of the sk, wihy hod infill excaovared front the
West af Alhert site, contaminated with the gvh, been dumped with the ordingry infill fnto the ride

permeable land reclamation iipping sone of the La Colette 2 give?

This has not occurred. Any fly ash contamination moved to La Collstte has been placed in specially
constructed containment structures,

Did the dumping of the ash i a Sde permeable site, and conseguently the possible release into the
micrine environment of mamy of s hazavdows components, puf the Island in breack of international

abligarions, for axample, OSPAR?

Mo, OSPAR does provide for best environmental practice procedures to be adopted, e.g from 1987
all ash was dumped above the mean high water level.

Crowafanivaries sifes 5
resprtied do S St
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(xiv)

(xv)

What were the hypothetical “legal” grounds for not having a public register of conianinated land?

P&E Officer discussions on contaminated land policy and response have included the possibility of
the Department drawing up a list of known and potentially contaminated sites,

Applications for the development of land are currently checked against spatial data such as Island
Plas Zones and other relevant land-uss designations. Sites where contamination may be a hazand
and could be checked in this way and, if necessary, appropriate action taken.

However il was also identified that some careful thought would need to be given to how this is
implemented to ensure that the Comminiee was not placing itself in a difficult legal position by
gathering and holding such potentially contentious information.

It was felf that the principal sk would be the potential for legal action based on unfair devaluation
of private land due 1o incorrect or unjustificd registration of land as *contaminated”,

We wers also conscious that the UK contaminated land register, which all Local Authorities wers
required to draw up under Section 143 of the 1990 Eavironmental Prolection Act, was withdrawn
for a number of reasons including the potential problem of property blight.

Cine solution considered was for the Department to maintain this information on a confidential
basis. This was thought to be inappropriate as it is likely to be the type of information that we
wioltld be duty bound to shave under the Code of Practice on Aceess to Official Information. 1t was
also sugpested that the Department might be obliged to make the information available when
responding to legal scarch requests on property.

[t was felt that the potential problems identified were not insurmountable but it would be prudent to
seek legal advice to be sure that the implications of setfing up & register or inventory were clear and
that proper safeguards were in place to avoid such complications

This advice has recently been received from the Solicitor General, The indications are that the
problems can be overcame thiough use of suitable legal disclaimers. [t was also made clear that
careful thought would need to be given to how sites were classified, on what grounds, and the
source of the information used.

The options will continue to be explored through the current Officer working group,

What way meant by public access fo “relevant information about contaminated sites 7

Clearly there are situations whers certain information is deemed inapproprinte for the wider public
damain, This is especially true for information related to human health or the wider environment
where often data needs to be interpreted carefully and with scientific rigour to avold incorrect
conclusions being made over risks.

The legal advice received on the implications of operating a register system has confirmed that the
form it takes and just what information is held and made aveilable needs to be carefully considered.

Currently in the UK the Environment Agency and Local Autherities are required to maintain a
register of contaminated sites under the new Contaminated Land Regulations. lnformation relating
to registered sites must be made available to members of the public but there are certain

exemptions,

Conieminared sises f
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{%wi)

{xvii)

{xviil)

(i}

In developing a local register, it is reasonable to expect that whilst it should be available to the
public, there are likely to be restrictions of some form on access to the information it holds. Access
lewels for planners, lawyers, professionals, and the public will have to be defined,

Did the plarming department heve o rogister of contominated land?

Mao. For the reasons set out in the answer [o question 14, the Committee has not implemented a
formal register of this nature.

The Department does however hold information on a number of sites where contamination currently
is, or has been, an issue. Examples include sites where reperts have been submitted by developers
which provide the results of desk studies, site investigations, risk assessments and remediation

strategies.

Various investigations have also been commissioned for the States on the pollution risks from
historic lendfill sites,

Other generic records exist of land uses that may lead (o residual contaminants being present in the
ground such as refuelling stations, industrial sites ete.

Hudl the ash or excavated rubble contamingted with the ash - at any time - been dumped elsewhere
iet the (eland and, ifze, whare?

Mo - all contaminated material has sither been contained on site or removed to La Collette 11 for
disposal in the designaied ash pits. The extra cost of this specific disposal method has been
included in contact prices and paid to the contractor. The recent reported use of ash from a schaaol
at 5t Ouen’s was shown to be incomest.

What would be defined ax “satisfactory vemedial etion’, for example a clean wp syificient jo allow
a proposed construction and use; a clean up te aliow all fuiure consiruciions and wee; @ clean up o
ensure fong-term public safety; a clean up to ensure pevmanent protection af the environment from
e conlamination?

The term “satisfactory remedial aetion” may include all or any combination of the cxamples
mentioned dependent on this type and seale of contaminants present on the land in guestion, and
whether the contaminants are likely to become mobile.

Remedial action designed to achieve fitness for use my not preclude the nesd for further action at a
later date to satisfy a subsequent change in land use, this is one of the reasons to have a
contaminated land register, to monitor and record remedial setion.

The goseous emissions jrom municipel waste Incinerators had long besn recognised in the
literaiure as a human health hazard, Was it therefore acceprable of the States 1o build new housing
estates and schooly within a couple of hundved metves of the incimerator stack?

The concept of controls for emissions from new incineration plant are based on the fellowing two
criteria:

i) To use of best available technigues to remove as far as is reasonably practicable as much of the
noxious and toxic elements of the flue gas prior (o emission o atmosphers,

Contamismied siter T
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ii) To ensure that through adequate stack height and efflux velocity the residual emissions of
pollutants in the flue gas affer treatment are so diluted, that on grounding of the plume the local air
quality is in compliance with current EL air quality standards and does net give rise to nuisance.

It is unlikely that properties within & couple of hundred metres of the base of the chimney stack will
be close to the point of grounding of the plume which may cecur as little as twice the stack height in
distance but can often be far greater. However, properties in elose proximity to any indusirial site
are likely o be subject to adverss levels of nofsa from plant and traffie, and fugitive cmissions from
the handling, transport and processing of raw materials and waste products,

JIDH
25 February 2002
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Enhanced Bioaccumulation of Heavy Metal Ions by Bacterial Cells
Due to Surface Display of Short Metal Binding Peptides
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Metal binding peptides of sequences Gly-His-His-Pro-His-Gly inamed HPY and Gly-Cys-Gly-Cys-Pro-Cys-
Gly-Cys-Gly inamed CI*) were genetically engineered ints LamB protein and expressed in Escharichia coli. The
*.to-HP and Cd**-to-CP stoichiometries of peptides were 1:1 and 3:1, respectively. Hybrid LamB proteins
were fonnd te be properly folded im the outer membrane of E. coli. Isolated cell envelopes of E. coli bearing
newly added metal binding peptides shewed an up to LE-fold increase in Cd** binding capacity. The bioac-

cumulation of Cd**, Co**, and Zn**
E. colli to bind Cd** from
the accumnlation of Co** and

by E. coli was evalnated. Snrface display of CP multiplied the ability of
growih medium fonrfold. Display of HI peptide did not contribute to an increase in
Zn**. However, Co** ceased contribution of HP for C4** accomulation,

prabably due to the strong binding of Co** to HP. Thus, considering the cooperation of cell stroctures with
inserted peptides, the relative affinities of metal binding peptide and, for example, the cell wall to metal jon
should be taken inte account in the rational design of peptide sequences possessing specificity for a particular

metal

Druring the last few decades extensive attention has been
paid to the hazands arking from contamination of the envison-
ment by heavy metals (35). Decontamination of heavy metals
in the soil and water around industrial plants has been a chal-
lenge for a long time. The use of microorganisms for the
recovery of metals from waste streams E]j 17, 30, 317, as well
as the employment of plants for 1 application {£7), has
achieved growing attention. Lower cost and higher efficiency at
low metal concentrations make biotechnological processes
wery artractive in comparison o physicochemical methods for
heavy metal removal (17).

The microbial processes for bicremediation of toxic metals
and radioomclides from waste streams employ living calls, non-
living biomass, or biopolymerss as bicsorbents (17, 30, 46]
Specific metabolic pathways resnlting in buuprampﬂsuuﬂ
heavy metals or their biotransformation to less toxic or easily
recoverable forms have been described (15, 17, 30, 31). A wide
wariety of fungi, algae, and bmarﬂmmwmdatmld]mm
already inuse as biosorbents for heavy metal remediation (17,
30, £6). Metal binding by bicmolecules of structural compo-
nents of excreted polymess & foruitous, and relative efficien-
cies depend on attributes of the metal ion, as well as on the
reactivity of the provided ligands. The macromolecular com-
position of biosorbent could be manipulated by caltivation
conditions (e.g., stress-inducible fungal melanins [30]) to im-
prove its metal binding properties.

The principles governing the selectivity of biomolecales for
metal ions are described by semiempirical and qualitative the-
ories, such as the HSAB and soft acids and bases) prin-
ciple and the Irwing-Williams series of stability comstants for
divalent ioos (26). Anchoring of particular amino acid se-
quences to bicsorbent matesdal conld contdbute to the salec-

* Corresponding author. Mailing address: Diepartment of Biochem-
istry and Microbiology, Institute of Chemical Technology, Technicks
1 166 22 Prague, Crech Repoblic. Phone: (420) 2-24353022, Fax: (4200
23119990, E-mail: TOMAS RUMLGVSCHT.CE

tivity for specific metal ions. Binsorbents could be enriched
with amino acids classified by HSAB principles to be stronger
ligands of tramsition metals than these narmrally present on the
micaobial surfaces 30). The principal benefit of selectivity
should provide ce of particular metal ions for its spe-
cific coordination prefesences (1), exploiting p-apu.dm with
kmiown fold. Surface exposore of metal binding peptides could
improve metal binding properties of microorganisms employed
in warious systems based not only on biosorption bat also on
the metabolic activities located on the cell sarface (15, 31).

A mumber of vehicles, including submnits of cellular append-
ages of outer membrane proteins, are now in use for the
display and action of enzymes, peptide libraries, antigenic de-
terminants, or single-chain antibodies on the sorface of gram-
negative bacteria (19). The Escherichia coli maltoporin
(LamBE) has been well characterized. The LamBE protein is a
trimertic outer membrane (OM) protein of E. coli sustaining
twio biological functions. It is used as a surface meceptor by a
number of coliphages, including phage h (8, 12, 14), and par-
ticipates in the transport of maltose and maltodextring across
the OM (45). LamB tolerates insertions of long heterologous
peptides at a permissive loop (between structural codons 153
and 158) exposed to the external medium without a loss of
funcrion (3, 9, 11, 13, 11, 43, 44). Successfil anempts o into-
duce p tsu.‘u(dlj as well as yeast and human me-
tallothiopeins (£2), to LamB have been reported. The surface
display of the polyhistidine tail and/or metallothioneins led o
a significant increase in the accomulation of divalent heavy
metal ioms. The LamB protein was also nsed to search for
repeating peptides responsible for a specific adhesion of E. coli
to gold, chaominm, or iron oxide (7, &)

Wi examined metal binding properties of E. coli strains
displaying short peptides as a fusion to LamB protein. The
histidine-rich sequence Giy-His-His-Pro-His-Gly employed in
this sindy was mamed HF. HF represents one to thees multiple
repeats along the C-terminal part of the human plasma metal
transport protein known as the histidine rich-ghycoprotein

10z
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I . The HRG binds heme and varions divalent heavy
metal icns with the following appatent order of affinity: Co®~
~ HE** = Eo* = Ni** = Cd* = Co™ (35). The HP
sequence is believed to form sorface metal binding sites
(MEBSs) of HRG, and it has been also successfully used to
immobilize Cu** and Zo** on IMAC colomas (27). The cys-
teing-rich amino acid sequence, named CP {Gly-Cra-Gly-Cys-
Pro-Cys-Gi; I, was previonsly selected in our labora-
tory &6 8 resalt of screening of synthetic peprides consisting of
cysteine and histidine residues for Cd** binding (29). CF was
further characterized and employed for display on the E. coli
surface.

BATERTALS AND METHOIE

l.'.lm.lﬂ.ll]numd poprkles. The sidard Meerifield solld-phase tchnique
-L-hydeoryhenzoitiaale activation chembtry was
ulncl:l:u'r.'be symihesis of the CF pepiide of the ng:mm-q;ﬁq-q:.
Pro-Cys-Gly-Cys-resin and the HF pepiide of the sequence
Pro-His-Giy-resin, The peprides were synchestzed on Temaiel uun without
cisavabile linkee (Rapp polymers). FMOC [2-Muoeenylmerhony J4=riia-
7y butyl-peoiected amino aoids (Senn Chemicals) were added 1o the pepride-
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Semshiviy of E. coll to & phage varints. High-ther phage lysaces were pes-
pared by infectiza and lysis of the peembshve sirsin E. @ LE302 23 meporied
{40, 2} A Iy 100 pul of tysate (cher of 10 FFUmI) was

streaked in & ling acecss the surtsce of LB agar plass (supplementsa with 5 mA

[=ach] CaCl, and MgS0y, 31 wg of Om per ml, and 10 oM TFTG) and allowed

to dey. E. ool popiis 10 beaning each of the plasmids encesting LamB varlams was

then sreaked perpendicular 10 and acrss the phage line in a single swaich. The
was evaluared afver ovemight ncubacion at 37°C.

Frepamchn of E. cof oovelopes. The method for the preparadon of cell
emvelopes of E. coX for metal binding sidiss has been described ebewhers (1),
Belefly, E. coll popss10 expressing TamB or LamB-AESs was haresied from
500 mil of LB media supplemenied with 30 g of Cm permi and 100 wM IFTG.
The pellet wis resuspended in 3 mi of 50 mM HEFES (pH 7.2), and the cells
were distniegraced by using X-press (LEE, Sockholm, . Unbeuken pells
were removed by low-spesd cemelfugation (1,500 = g for 10 min m 4°C). Su-
pemant (dkrope czlis) was (noubared with RNsse (100 pgiml) snd DR s
{50 pgml) in the presence of Mgl (5 mBAd) were separaied ar
4E,000 3« g for 30 min ar 4°C, washad five thmes with 6 mi of (o2-oold deminer-
alized waner, anid chen fres re-daed.

We also used Perooll gmdiem separation as desceibed hefore (33) for the
small-scale peeparation of OM and iner membeane (TM) Eracticns (0 corder oo
determine the Iocakization of LamB-MBES procsin.

Promln ichnlques. Whole-osll enros mdor squivalenr pomions of cell
emvelopes, membeane preparanions, or cyioplasmic tmctions wees smminsd by

elecempharests n 4 denanuning patyacylamide gel, Proeis were ahemmively
‘locked with 1095 skim milk i TES

Conjugmed fesin tn a theesiold molar SECess 10 AMiND GECUps it A ooy
of 03 M mupmgmcmmmurmlnmmpuuummuumcuupeu
The FMOC group was depeciected whh 20%
ithe first trenment was for 2 min, followsed by the sscond for 10 min). .M'Del
coupling of the last aminn acld, the N ierminus wasacerylabsd. The deprotection
of the pepiide side chains was sccomplished by treament with W% cfluro-
sceth ackd-1.5% rhicanknle-2%% sthansditiol-25 tetsopecpyisilane-2 5%
water for 2 h. The reqn was chen washed and neucralived with 10% disopropy-
Leiylaming (o dimethyltoemamide) Pepuides wees subjectsd to amino ackd
amalysis in order 1o veety the amino acid compositlon of pepiide and oo deer-
ming amouni of pepaide oo caener. The sulfpdnd groups of OF pepaide were
determined by wing a eeaction with 5.5'-dithichis{2-ahmbenzoic add) (DTHE)
{37). An appropeiats amowt of TenraGel with CF pepride was incubaisd with 1
mA1 DB in 0.1 M phosphate bulter (B 7.27) foe 1 h wkh shaking. The
absnepticn was peod ir 412 0m (g = 13,700 M~ om ") after the completed
rEaznnn.
Stralis, plasnids, genorl procedures, and melln E. coff TGL (apE Rafas
&[M-pﬂd.ﬂ]}' [#0036 prod B dac A docZ AM15]) was wed to host and mulciply
recombioani plasmids. The dend munan E. colf semn popss10 (mef s bk
toveB ki i ¥T recd denS wercd) was used os a eeoiplent of all expesssion weoices
bearing LamH varans. The R lipapolysaocharide (LPS) of this siraln was
determined by siver saining (21). E. cof LEID (spF ne 3@ AadfSl4 gl
T2 meetBT (ep 55 Jac¥T) wis used 10 propagaie A phages. Lambda phagss
ah* (wild fype), uh? muianc), and Lbh* (double mumanr) have heen
described elsewhere (6, 12). The vector (LEE? used for the expesssion of LamB
variams has been desceibed previcusty (9). pLEEA & a deevanwe of psC101-
bened, chi -resisinne vecroe PYDLE caering a promoceeless
iseesfl-153 gene that s expessted through the P promocer of te vermor, Inser-
thons berween the pontions 153 snd 154 of the amino scid sequence of LamB
peoisn have besn comeucred Wa & unique BasHT she of the plasmid. Becom-
binant DA pechnijues were careled om acoceding ro a sundard peotoool | 32).
The oelsmation of the inserions was veetfisd by resericoion analysls, and poshive
clones wers subjecied 10 DA s2qus
Minimal BMIE medinm (125 mM HEFES, pH 7.1; 50 mM Nell 20 mM
WH,C; 1 mM EC; | mM MgCly; 0.1 mM CaCly; 0.05 mB Madl; 03%
Cassming Acds; 0L&% glycerol; 1.005% thiamine) and complets Luna -Benanl
medum were supplememed with 30 ug of Om per ml and 10 o 100 uM

PTG (Bopeopyl-B-o-thiogalacinpyrancelde] when required,
En-u:nruml.u.u.npnllhn nfh;hn.:l.l’.ml |roieins. Two complementary
10 laweall 153 were designed.

Eﬂ'lh.pl.l'.ﬂ'l!u Aanked a1 5' and ' emwmmmmun'xemmm
respeciively. Such a design allows spacific insertions inbo a mique BmwEI she of
the el 173 gene which reconstire only one BawsHI site (31 the 5' end) and
allows successive imemions of another DA Pmgmem i andem The 5'-GAT
CCAGCTEGTCATCATOCACADGTETGCT-2' (plus staand) sncodes the M-
Ala-Gity-Hls-Hi-Feo-His-Giy-Ala-C s=quence, which has been mamed HF. The
5 -GATOCAGCAGGCTGOGGTT GTOCATGOGET TETEG0GCT-3' [plus
strmd] encodes the N-Ali-Gly-Cys-Gly-Cys-Pro-Cys-Gy-Ops-Ghy-Ala- C 5e-
quence, which has been named CF. By using this approach, DNA fragments
encoding HF pepiide and CF pepiide were inserved inio demB-755 of the vecior
PLERA, resuliing tn el H P {plasmid pLEHF) and il CF (plasmid pLACE),
resperiively. Subssquendy, the nex DNA fragmems enccding HF pepide and
CF pepude were isemed (npo AweB-HP, fsuling in amEHF2 (plasmi
PLEHFZ) and lwell-HPCP (plasmid pLEHPCF), (s=e Fg 1a).
Expresaion of LamB dedvatives (thoss whh 'a genstic imssmion of a meal
binding sik= are further callsd LanB-MES ) was perfoemed in MTS or LB meda
supplemenied with 31 pg of Cm per ml and 100 pM IFTG.

qmmrm-c'l.p:{ 7.4 150 mM NaCl; 3 mM K1) for 1 h. Amil-LamB serum
{akind gift of M. Hofnung) peeadsorbed with cel exiract of E. cof popss 10 was
applied at a 1:2,000 dilutinn in TBST (TBS with 0.1% Tween 10) with 2% skim
milk for 2 h. Membrmnes weee washed with TEST and ioubaced with
ami-rabbh wncbody mnjugated with alkaline phosphmase added & 2 135,090
dlunion tn TBST with 1% skim milk. Membeanes were washed with TBST, and
LamB varlane weee visuslived by using 5-beome-4-chineo- - indnlyL phosphate as
& substrae along whh nleroblue ceirazollum.

Muml binding sudkes, Cd**-10-HF and Cd** 4o OF stokchiomeiry was deier
mined by wing sycheoc pepiides immobdlosd oo TemeGe] eesin
mately 12 (fof HF) oe 06 (for CF) wmel of peptides was incubaied ar room
temperarure for 4 b with shaking in 1 mi ef9.1 b2 5 mA4 CA0, in 50 mM Tebs-Cl
{pEd 7.4). The comeant [evel of innkc scrength wes maintained by the addiion of
the background elecieolyee (02 b EMO,) imo the reaction mizmre in crder oo
suppon saturstion of FP pepiide ot the jower Cd** concentranons, Bends were
then sedimenied by grviy, and the metal mocencration was deczemined by
winmik: abs SpECLromerry (Wadan Speciea AZ00).

Kext, 3 mg (dey welght) of envelopes was ncubated o poom tempeeanare for
30 min i 3ml of 5 mM CdCl, in 25 mM HEFES (pH 7.0) in crder o decemine
the extent of Cd®* binding by E. col & conoaning LamB-MBss. Exmve-
Lopes were pelleved ot 40,000 g for 30 min at 4°C and then washed free chmes
with 3 ml of ke-cold 25 mM HEPES (pH 7.0} Emelopes weee then minerallzed
with % nhiek acld cveeenght mader R PYESSLHE 1 PO IBMpEmiure.
The mineralized product was then dilued wih dimineralized waree, a0d peeop-
icatzd proteins weee removed by cencnfugacion. The meial conrencraiion wes
detenmined by anmic absompaon )

Binacoumulackon of mewls (0%, Cu®*, dnd Zn®*) was measured n cells

in M5 medium with Cm. The low-phesphate RIS medinm (2mployed
in ceder o avald the precipianon of heavy mecails) was supplemenced with the

metal of fnrepst at & nomoxk concemeanion. The me chloekdss wers
used in ceder 1o prefer bloscorpion of metal on the o=ll surace 1oy meaceliuse
uptake (LE). We did not debect any preaipitation ef heavy metals in the media or
&y messunble scpiion of metals oo the glessware sufsce under these condl-
thons. The celis were [nduced with TFTG (100 o M) at an optical densty ot 590 0m
{ OO\, ) coeresponding in 0.3, The meml chicekdeis) added up to 2 ol con-
cemeanion of 31 wM (le., efiher @ 30 uM concentration of 2 single meoal or a 15
»M concencrrtion of each metal in a double-metal assay) a1 an O g, of 0.4, The
ulmres were grown for ancther 3.5 b Prioe o the deiemmination of the metal
content, the cells weee pelleved, washed rice with 0LE5% Ml in 5 mM HEPES
{pE1 7.1), and then mineealired ovemight with 70% nheic acid. Mineralized cells
were funher ieaced as desceibed above. Alvepnmively, washed cells weee (no-
barted foe 15 min with an excess volume of ice-pold 5 mA4 EDTA In 0LB5% NaCl
(pEL 7.1) In ceder to e2move the sufsce-bound meal. The cells were then
pelisied and creared o5 described above.

RESULTS

Stoichiometry of Cd** binding to synthetic peptides. Two
peptides predicted to be candidates for the engineering of
bacterial snrface for enhanced heavy metal binding wene syn-
thesized. The amino acid sequences were Gly-His-His-Froo-
His-Gly (i.e., HF) and Giy-Cys-Giy-Cys-Fro-Cys-Gity-Cys-Gly
(ie., CF). The correct amino acid composition and the amount
of peptide bound on TentaGel mesin weme evaluated by amino
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FIG. 1. The Cff+ sinkehi expeessed 15 the of {nttinl
Cdfl*+ ponpemeating ""FP“-“ mﬁ‘ I:ﬂ.lrﬁu A toial

agalnst the
ol 05 of CF peptkde (squares) sndiorl 2 of HP pepride ol
mfmwmmiguégmnm{ﬁd&m
In the case of HP pepiide metal hinding sindies, 1.2 M ENO, wis a
&mn;a.'ﬂu;nﬂmdm‘tmnﬂ.cﬂ‘*mm minmin

background
whsnepticn speircmetry.

acid analysis after total peptide hydrotysis. The saiftndod con-
temt of CF peptide was also determined. Thess anatyses con-
firmed that peptides were synthesized as correct full-length
sequences. The amoents of peptide were found to be 138 and
118 nmol per mg of carrier for HF and CP peptide, respec-
tively. The yield represented approximately 509 of the theo-
retical N

sioichiometry was determined from

pLBHFZ {two HF saquences
pm%uﬂum},);ﬂﬂﬂﬂél’{nmmé
and CP saquences).

The LamB-MBS proteins were exprossad in kmnB-defective
E. coli pop&510 as fulHength products, with no signs of pro-
tectytic degradation, as demonstraied by immenoblot anatysis
of the crade call extracts with anti-TamB serem (Fig. 2b). The
growth rate of cells expresing LemB-MBS was not altered
compared to cells expressing LamB doring the exponential
phasa, However, a slight of the biomass yiald
abonmt A0} was observed with calls expressing LamB-CF and

Lacalization of LamB-MBS snd fametional toleramce of
LamB to specific insertions of HP and CP sequences. To
address the fmme of the effect of insertion of HP and CP
sequences and/or thelr combination on the targeting of LemB-
MBS into owter membrane, we fractionated eavelopes of E.
cali pop&510 expreasing LamB-MBS. We noted a shasp, white,
high-density band ﬁuﬂﬁgt’mul"ﬁmﬂm
tlmuddndinh to the OM of E.

{Fig. 3a). Ahmmmmmdmm BE &
conaisting of the IM was also separated out. The ma-
Jority of the LamB-MBS proteins wess presant in the fraction

APPL. ENVIRON. MICROEOL.
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B martod by =0 arseow. The Abmeme bindtig e (D),
(ATE), and the siop oodon (TAA) of amB-753 aee indicared. The plesmids
selevant in the spectfic genetio inseetiom of mibs indinxied are lsied oo the left.
Fof the aminn o compostions of the MESs sze Table L [b) Expression of
LamB-MBD in E. g0k popss 1. Crode sxtracts of approximabely 2 10" pelis of
E. coll popssio mmmﬂmmdh sndinm. dedenyl
sultmie with peevdsnebed
nﬂntmmm. wnd vismalteed with geat moth-rabib anmhody conjo-
gared with alialine 'ﬂummﬁumnuﬂ-
LamB protein. The shirws the desired @rgering of LamB-MBSs o
nhl:nu’.cnl’ mmmmmntmmmm

MBSs are i

domains, aod the
7 and E o the provein.

to the OM of E. coli, L2., at the site of its namral

dest ination 3 ghows LamB-HF2 as &n exampls
Thia sensit of E. coli pop&Si10 MBS to
lambda phages kh* type), kh°, and khih* was determined

in order to evalnate the iﬁuut'qmﬂcilmﬁum[hm:;m

the folding of the LamB protedn. Mo changes of the

to lambeda pheges were detected in the chimeric LamB.
Metal binding properties of isolated envelopes containing

in LemB-MBS content wese observed among all of the prap-
arations {data not shown). We did not detect any contamina-
tion of the 8 with muclede acids. The resction of the

with Cd** was performed as described in Materials
and Methods in an stmilar to that described else-
m@ﬁ,z&),hiﬂanmmmT.l} This valua re-
mained nochangsd thia reaction. As shown in Table 1,
E. coli mmmﬂdeLmBmm
significantty higher amounts of CA™* than did those of calls
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FIG. 1. Localiranion of LamB-HP? peoisin In E. cofi. () Sodinm dodecyl
sulte-polyacrylamide gel elecieophoresis of the OM and the I fractinns re-
suhing Trom Fercall gradiem cenrdfugation. Promsns of eesohed membeane
wesicles of spprmmately 5 = 107 cells were peeciphmied with acerons and mn in
a 12% denuiuring polyaceylamide gel. Asiensks indicaie the major O procsins
idenrifisd on & moleularsz: tans (LamB-HF2, 468 kDa; Cumpc, 382 KDa;
OmpF, 37.0 kDa; Ompd, 351 kDa). (b) Immunochemical detsction of LamB-
HF2 n the same membeane trmctions. CYT, aliquot portion of cpioplasm resuh-
[ng from high-speed cencdfugation of diseopesd cells.

expressing “wild-type™ LamB protein. The best metal binding
capacity showed emvelopes containing LamB-HF2 andfor
LamB-CF, which excesded the natural ability of E col cell
emvelopes to bind Cd** by 1.8-fold.

Metal binding properties of E. coli displaying LamB-MBS.
The increased Cd** binding capacity of the manipulated cedl
wall of E. coli led us to evaluate the influence of specific
genetic insertions on metal binding by viable E. coli calls. The
accummlation of bivalent metal ions in the “single metal™
(Cd**, Cu**, or Zn**) system was compared to that of the
cells expressing wild-type LamB protein.

As shown in Fig 4, cells displaying LamB-MBSs accomu-
lated Cd** with an efficiency higher than that of the other
tested metals. Insertion of MBSs containing both histidines
(HF) and cysteines (CF) into the LEI:IJBFD[HE led to the
increass of the amount of accummulated Cd** from media sup-
plemented with 30 M Cd®*. A more than twofold increase

2+ 03) of Cd** bioaccnmul ation was cbearved with LamB-

. Daplication of the HP sequence (LamB-HPZ) led to the
additional increase (3.1 + 1.0 tmes) of the amount of accu-
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FIG. 4. Bioaccumulation of heavy metal jons by E. ool popes1l xpesssing
LamB-MESs In 1 single-menl systm. E. <ol cransienmed with plasmids canying
specific nsemicns in kmnEL753 (s Tatle 1) of te comeol plasmid GLERS was
grown (0. MTS medium and (ndvced ar OOy, = 0.3 with PTG emept for the
contral mninduced cells (open hass), Clls were further grown unol Dy, = 0.4,
and then 1 30 pM concencraion of CACl;, CuCk, of ZnCl; was added. The
metal coment was deienmined by acmic speCieomelry afier m ad-
dional 3.5 h of culovaion, The tars rsprassm the mean valus of three 1o five
independent sxpeeiments.

mulated Cd**. A nearly foarfold increase (3.8 = 08) of the
Cd** bioacenmulation ocenrred in the cells expressing LamB-
CP. However, there was oo additive effect of the combination
of HF and CF sa B-HPCF) on the toral amoudnt
of accomulated Cd** (Fig. 4). A similar pattern was found for
the accomulation of Cd*~ from medinm supplementesd with 15
pM Cd* (Fig 5). A slight increase in the Cd** bioaccomu-
lation by uninduced cells was obeerved (Fig. £). Thiswas due to
leaking expression of LamB-MBS as detected by immunoblot,
E. coli cells preadsotbed with Cd™* were incubated in excess
of EDTA (see Materials and Methods) in order to evaluate the
portion of Cd** bound to the surface structures. Such treat-
ment, which may also cause a partial release of LPSs (31),
resulted in removal of 50 to 80% of the total Cd** accumu-
lated by cells expreasing LamB-MBSs (Table 1). The sarface
display of the histidine-based MBS (LamB-HF and LamB-
}IFQ‘j_ did not enhance the bicaccummiation of both Co™ and
Zno™* in contrast to the accumulation of Cd®*. A slighdy in-
creased hivaccumulation of Cu®* and Zn®* was obsarved with
cells expressing LamB-CP and LamB-HPCP. However, this
increass was less than twice that of the control.

TABLE 1. The amount of Cdf** bound by eovelopes of E. coli popfi510 expressing LamB-MBSs and a portion of Cd® removed from the
surface by EDTA treatment®

Flemid O pemoved O bound by
transfomed Aming acid sequences (MBSs) (nseried by EDTA cell envelopes

1o E. rod o LamE protete® raamen

POpssLD (= [dry wt]
pLEES Neme @ 115
pLEHP N-Asp-Pre-Ab. Gly His His Pre-His Ghy-Ala.C @ 106
pLEHFZ N-(Asp-Pro-Ad-Gly-His-His-Pro-His G Ala),-C 38 226
pLBECF N-Asp-Pro-Al- Gy Cys- Gly. Oys- Pro- Cys- Gily. s Gly-Ala-C . 33 b
PLEHPCF  N-Asgp-Pro-Als-Gly- Cys- Gly- Oys-Pro-Cys- Gly- Oy Gly-Als-Asp-Pro-Ada- Gly-His His- Pro-His G Als- C 1 184

= Aminn acld ssquences merssponding 1o DA Emgments anficlally ircroduged mn dimE-2 53 (MESs) and the names of the coeresponding plasmids are Indicapsd.

¥ The nmino ncids of the MBSs are undeclinad.

® Cells preadscrbed with cadmium as desceibted in the |sgend oo Fig. 3 wees crened for 15 min with an 2xoess volume of fo2-old 5 mB EDTA in 0.25% KaCl (pH
7.1), and the metal content was Setenmined by ainmi: absorption specirometey. The data repeesent the mem value of two independent expeciments.
The mean valus of rwo independent sxpseimens with a span of L= than 10%. Fest, 3 mg (dry w1) of the cell envelopes was iooubared for 30 min in 3 ml of 5 mM
by aromic ahsoep

Ci8Cl, In 25 md HEFES (pH 7.0). The metl cont=nt of the envelopss was then

Il SPECIEOMEITY.
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Thia abeence of 8 contritmtion from the HP saquence fior the
Cu** binding was quite mnexpected since the imidazdlinm
group has been described as a Hgand with a relathvaly high

:lna-;ml::u“h The competition of
+ with Co** or Zo** for LamB- 8 in vivo was evalu-
nadhmﬂumntn:ﬁmlhh JAs shown in Fig.

5a, the amoumt of Cd'* sccommlsted by cells expressing
LamB-HF and LamB-HPZ2 from media containing an aquimo-
lar mivture of Cd** and Cu* {15 pM each) dropped to the
expressing wild-type LamB.
camsed leas than & 10% de-
** by calls diplaying HP se-
o the same cells grown in the presence of
lﬂnﬁﬂlﬁ’*[ﬁ.ﬁh}.'ﬂncﬂhmﬂng
and LamB-HPCF accummlated a greater amomnt of met-
ala then the control firm equimolar mixvmees of both Cd** and
Cu™* or both Cd™* and Zn** (Fig. 5). However, the decreasa
illﬂammﬂdﬁd“mu dne to the presance of
Cu hmmwudl?ﬂmn 5a)). An appatently
lower effact of Zo™* on Cd mﬁl%mw}umm
calls displaying the CF saquence (Fig. 5b).

APPL. ENVIRON. MICROEOL.

DISCUSEION

The introduction of additional peptides serving as heavy
matal ligands on the microbial surface represents one poasible
way for improving the metal binding properties of the binmass
in terms of capacity, kinatics, and selactivity. The metal binding
ability of the E :aﬁulwﬂlmhmmﬂndhmmpml-
uﬁ;(ﬂ,l&,ﬂﬂ}.l‘hﬁmﬂﬁ:ﬂhﬂmu{mm{

participating in metal binding are the polar head groups of
mhg:niijrndnhnrh;runfﬂnm{m

thia acidic of the exposad
and at the cater half of te OM npmrklihud:

carbomxyl m phoephoryl groups mlﬂu{ll. However, only the
latter gronp is responsible for the high Iﬂi}uﬂlkﬂm metal
loms E:u' IPS :: paﬂillugym layer of E. coli,
which is most one molecule matal h:l!‘h

thi carboayl growp of the p-ghatamic acid of the peptide stem

The OM LamPB protein of E. coll has bean reported to
toleraie the genetic insertions of heterologons peptides at po-
aitions between the structmral codons 153 and 154 (5, 9,11, 13,,
22, 42, 43, ). The genetk ineertions of the lnd
sequences into lamF-153 resuited in LamB-MBS hybeid pro-
teins located in the OM. Furthermore, the LamB-MBSs re-
tafned their biclogical function as & lambda phage port, indi
cating 8 maimtenance of their overall folding pattem. The
Cd™* 4o-peptide stoichiometry determined for synthetic HP

regidne possessing metal binding properties (Fig. 1). This sng-
gests specific folding of the mmmdh{uh
The geometry of the MBSs of both HF and CP peptides
currently nnder smdy.

The increase of the metal capacity of the E coli
emvelopes was significant (Table 1). Thms, the introduction of
matal binding peptides onto the surface of the microongandem
to b used as monliving matesdal for bioremediation may im-
prove the process. It conld be hypothesized that sach an ap-
proach will impeove not only the metal binding capacity of the
‘bosnrbent but aden the kinetics of the process. An appropriste
carrier fior the marface display could be the only Bmiting factor.
Thia C-terminal part of c-agghniinin could be such & carier in
yaast cells which are being comsidersd for mee in the
‘bioremediation of heavy metal ions.

We nsed E. coli as a model to evaluate changes of the metal
‘binding properties due to mreface display of the metal binding
peptides. Surface display of HF and CP sequences resulted in

ant increase in Cd™ bioaccemmiation by growing E.
eali (Fig. 4 and 5). The number of Cd** binding sites generated
by surface display of polyhistidine or metsliothionein did not
fully account for the amonnt of accumulated Cd**, as has been.
previously proposed (41, The amount of LamB used in the
expression system ranged 1,000 @ 5,000 molecales of
proitedn per cell. This valme is 2 v 3 orders of magnitude lower
than the increment in Cd™ accomulstion due to the insartion
of the MBS. It has bean suggested that displayed peptides
favor the interaction of Cd** with other bacterial structnres by
increasing the local concentration of metal jons (41, Ttu
caill wall components imvolbved comld be, for example,
mﬂpwﬁmmmnmnflmj,m:mm“
compounds that directly interact with the LamB protein gﬁ)
and provide sufficlently effective metal Hoands (16). The
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on desorption-bound Cd** by EDTA treatment snggest that
more than one-half of the metal is located on the sarface.

A different situation has bean obssrved for Co** snd Zn®
‘binaccomulation. While E. coli displaying Eh’gamb:"“
LamB-CF or LemB-HPCF) accummlated both
in apparently higher smounts than did the control cells -
pressing LamB protein, the surface display of HF did ot
promote 2y increase of binaccumulation of these two metals
{Hg.#}'ﬂnwh:tnfmdmﬂmnfﬂnl[?m

was unexpacted because histidine residues possass a higher
affinity to Cu** than to Cd™* (26, 34) and becausa the HP
sequencs by itself has teen shown to be an efective Hgand for
both Co®* and Zo™ (27). We also did not detect amy contri-
‘bation of HP display to the enhanced binsccomul ation of N+
and Co™* (] obesrvations). Moreover, the presance
of Co™ in the medivm mesulted in the inhibition of Cd**
‘binding by cells HF peptide. This finding confirms
the strong binding of o the HF ssquence in vivo. Hiow-
ever, 0o increase of the Cu™ accmmulation by
calls was obeerved. In adopting 8 model explaining the
portions between the mumber of MBSs and the amount of
acoummiated Cd™ (41, 42), it should be considesed that such
a fignre could be due to the lower affinity of bacterial surface
components other than that of HP to Co®™. The lack of in-
crease in bioaccummlation of Zn'* by cells displaying HP se-
quiences can be explained by the low relative affindty of cell watl
components for Fn®*, which is otherwiss bound to HP se-
quence less avidly than Cd** (Fig. 5h).
Za™* to HR(G ia higher than that of (39}, the absence of
any significant effect of Zo** on the biaccumulation of Cd**
dua to HF display is quite interesting, It could indicaie a
different conformation of the HP sequence fused to LamB
from that in HRG or the participation of other amino acid
regidnes in the formation of the metsl (Zo**) binding site of

HRG.

E. coli displaying the CP peptide (gither as LamB-CF or
exhibited an sccummlation of both Cd** and its

counterpart in the equimolar miders (Co* or Za™)

than that of the control cells. The results shown in Fig, 5 are in
agreament with the nelative afinitles of tested metals to imi
dazolium and sutfhydryl groups (26).

Thia LamB protein is a very attractive
that comld be expreased in varions gram-negative
species (1, 14, 43, 44). The engineering of metal binding pep-
tides on the surface of enovironmentally acceptable gram-neg-
ative bacteris such as Ralsonin europhe and Prewdomonas
putida, which are already employed in existing systems for
heavy metal bioremediation (15, 30), represents a poasible
application. For instance, the metsl binding peptides inimo-
duced on the surface of B susophs may add in the process of
precipitation and crystallization of metal carbonates,

The search for novel pepiide with attention paid
o thedr selectiviy for specific metal jons B under sudy in oor
lsboratory. Several designs for artificial heavy metal binding
sites have been previously reported in the Hteramre. The syn-

" vehicla

thetic  peptide Buu-Cp-Ho—Im—DyI—DH designed a5 a
model for Hﬂg mmmm
to bind  En™, u:de’*thDgurmiM{

Ia“hiﬂiguhﬂhmdﬁhrﬂhnlﬂd lu:r:

model the metal binding site of the ribo-
nuclectide reductase (49). Haymore et al. identified sev-
eral short chelating Cys, and Asp

identified by using & combinatorial peptide library approach

FEPFTIDES FOR BIOACCUMULATION OF METALS BY E. COLT 1087

{4). Howewer, the data shown in Fig. 4 and 5 indicate that not
only would the affinity of 8 peptide or its selectivity determine
the bioaccummiation of a particalar metsl jon bat that the
Wﬂmmm{mqum also
hawe o be taken into acconnt
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Thia abeence of 8 contritmtion from the HP saquence fior the
Cu** binding was quite mnexpected since the imidazdlinm
group has been described as a Hgand with a relathvaly high

:lna-;ml::u“h The competition of
+ with Co** or Zo** for LamB- 8 in vivo was evalu-
nadhmﬂumntn:ﬁmlhh JAs shown in Fig.

5a, the amoumt of Cd'* sccommlsted by cells expressing
LamB-HF and LamB-HPZ2 from media containing an aquimo-
lar mivture of Cd** and Cu* {15 pM each) dropped to the
expressing wild-type LamB.
camsed leas than & 10% de-
** by calls diplaying HP se-
o the same cells grown in the presence of
lﬂnﬁﬂlﬁ’*[ﬁ.ﬁh}.'ﬂncﬂhmﬂng
and LamB-HPCF accummlated a greater amomnt of met-
ala then the control firm equimolar mixvmees of both Cd** and
Cu™* or both Cd™* and Zn** (Fig. 5). However, the decreasa
illﬂammﬂdﬁd“mu dne to the presance of
Cu hmmwudl?ﬂmn 5a)). An appatently
lower effact of Zo™* on Cd mﬁl%mw}umm
calls displaying the CF saquence (Fig. 5b).

APPL. ENVIRON. MICROEOL.

DISCUSEION

The introduction of additional peptides serving as heavy
matal ligands on the microbial surface represents one poasible
way for improving the metal binding properties of the binmass
in terms of capacity, kinatics, and selactivity. The metal binding
ability of the E :aﬁulwﬂlmhmmﬂndhmmpml-
uﬁ;(ﬂ,l&,ﬂﬂ}.l‘hﬁmﬂﬁ:ﬂhﬂmu{mm{

participating in metal binding are the polar head groups of
mhg:niijrndnhnrh;runfﬂnm{m

thia acidic of the exposad
and at the cater half of te OM npmrklihud:

carbomxyl m phoephoryl groups mlﬂu{ll. However, only the
latter gronp is responsible for the high Iﬂi}uﬂlkﬂm metal
loms E:u' IPS :: paﬂillugym layer of E. coli,
which is most one molecule matal h:l!‘h

thi carboayl growp of the p-ghatamic acid of the peptide stem

The OM LamPB protein of E. coll has bean reported to
toleraie the genetic insertions of heterologons peptides at po-
aitions between the structmral codons 153 and 154 (5, 9,11, 13,,
22, 42, 43, ). The genetk ineertions of the lnd
sequences into lamF-153 resuited in LamB-MBS hybeid pro-
teins located in the OM. Furthermore, the LamB-MBSs re-
tafned their biclogical function as & lambda phage port, indi
cating 8 maimtenance of their overall folding pattem. The
Cd™* 4o-peptide stoichiometry determined for synthetic HP

regidne possessing metal binding properties (Fig. 1). This sng-
gests specific folding of the mmmdh{uh
The geometry of the MBSs of both HF and CP peptides
currently nnder smdy.

The increase of the metal capacity of the E coli
emvelopes was significant (Table 1). Thms, the introduction of
matal binding peptides onto the surface of the microongandem
to b used as monliving matesdal for bioremediation may im-
prove the process. It conld be hypothesized that sach an ap-
proach will impeove not only the metal binding capacity of the
‘bosnrbent but aden the kinetics of the process. An appropriste
carrier fior the marface display could be the only Bmiting factor.
Thia C-terminal part of c-agghniinin could be such & carier in
yaast cells which are being comsidersd for mee in the
‘bioremediation of heavy metal ions.

We nsed E. coli as a model to evaluate changes of the metal
‘binding properties due to mreface display of the metal binding
peptides. Surface display of HF and CP sequences resulted in

ant increase in Cd™ bioaccemmiation by growing E.
eali (Fig. 4 and 5). The number of Cd** binding sites generated
by surface display of polyhistidine or metsliothionein did not
fully account for the amonnt of accumulated Cd**, as has been.
previously proposed (41, The amount of LamB used in the
expression system ranged 1,000 @ 5,000 molecales of
proitedn per cell. This valme is 2 v 3 orders of magnitude lower
than the increment in Cd™ accomulstion due to the insartion
of the MBS. It has bean suggested that displayed peptides
favor the interaction of Cd** with other bacterial structnres by
increasing the local concentration of metal jons (41, Ttu
caill wall components imvolbved comld be, for example,
mﬂpwﬁmmmnmnflmj,m:mm“
compounds that directly interact with the LamB protein gﬁ)
and provide sufficlently effective metal Hoands (16). The
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COUNCIL DIRECTIVE
of 30 Detober 1979
on the quality required of shellfish waters
(PW9/EEC)
THE COUNCIL OF THE EUROPEAN COMMUNITES,

Having regard to the Tresty establishing the Eoropean Bonoomic
Commundty, snd in partientsr Artlclas 100 and 235 therend,

Having regand to the propoal from the Commissdon (7),

Having regand to the opindon of the Eosopesn Parlisment (¥),

Having regand to the opindon of the Economie and Soctal Comnadibes (),

‘Whereas the protection snd improvement of the amdrooment nacotsl b

concrele mestnres b0 probect waters, incloding shellfish walnrs, spadnat

poliotiong

Msnhmmmwnﬂhdnlﬂpmdﬂnum
g from the dischargs of pollotant

Mlﬁnhﬂ,

‘Whereas the programmes of sction of the Eoropesn Commondties on the
emiroament of 1973 () and 1977 (%) provide that quality obhdectives s
o e jodntly deswen op fixing the vardoos requirements which an amviron-
mont mt mest, b afs the deflnition of parsmetens for waler,
inelnding ahellflsh waters:

Wheress i ff [ e Iready in fores or in
whﬂnvﬂmhﬁﬂum:whqﬂhw
of shallfish waters may creste oneqoal conditions of competition and
thos directhy affsct the foneioning of the conmon market, wheness L
in thiz fisld shoold thersfors be spproxinsted = provided for by Artlcla
100 of the Treaty;

Wheress it k& necssary o coopls ths spproximation of bwe with
Community sciion aiming to schisve, by mesns of wider-ranging provi-
slons, one of the Commuondty's objectives in the fleld of environmental
pmuﬂhnuﬂhhpwnﬂnilhqﬂqrd[ﬁ,whrmuﬂdn

apacifie provisions mnat be ladd down in this connechion; whesss, sines
the specific powers of scon required to dhizs end have nod haen
provided for in the Treaty, it & necsasry in imvoke Antlcls 235 thamof:

‘Whereas, in order to stisin the ohjsctives of the Directive, the hember
Siutes will haovs bo designate the walsrs to whizh it will spply and will
have to st limit valos comesponding to ¢entadn porsnm sien, wheness the
walers g0 designated will have to conform to thess valoes within aix
years of designation:

‘Whereas for the pospose of checking the quality reqoired of shellflah
waters, 3 minmom nomber of samples shoold be sken and the
mestnsements relating to parsmeters sat oot dn the Annex shoold be
carfiad ont, wheress soch sampling may be redocad or discontinoed in
the Hght of the resolis of the mesone menis;

Wheress contsin natnesl ci s are beyond the control of the
Member Stuiest and i s dhers fore nacatzary to provide for the possdhility
of derogating from ihis Dirsctive in cantaln casag

‘Whereas ischnical snd aclantific progress may make necemary the rapdd
adsptstion of some of he requrements ladd down in the Anneses:
whersas, in onder to fecllitste the inrodoetion of the mesoes raqoired
fior this porpose, a procadore shoold be lsdd down sstshlishing eloss
conparstion batwesn the Member Sistes snd the Commibainn; whene st
snch conperation shonld tske plsce in the Commities on Adspiation to

g
F
2
BEEd
EH
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Technieal and Sclentific Progresa sat up by Asticle 13 of the Comel
Directive TRGSYEEC of 18 Joly 1978 on the quality of fresh waters
needing protection of improvement in onder to suppont fish Hie ()

‘Wherea this Ddrective cannod, by itsell, ensgore proection of consumen
of shellfish products; wheress proposak i this end shoold therefore be
snbmitted by the Commiaion & soon a3 posible,

HAS ADDPTED THIS DIRECTIVE:

Argele 1

Thiz Directive concerm the quality of shellfish waters and sppliss to
those constal and brackish walers designated by the Member States s
neading protection or improvement in order o sappont shellfish {bivalve
and gasteropod molloses) life snd growth and thos o contribute i the
high quality of shellfish producis direcilly edible by man

Arficle 2

The parsmeters applicsble o the waters designaed by the Member
Siates are listed in the Annex.

Arfiele 3

1.  Member Staies shall, for the designated waters, set values for the
parametens llBted in the Annex, in a0 far & valoes are given in column
G or in column L They shall comply with the comments contsined in
both eolumns.

2 Member States chall not set valoes kss stringent than those given
in column I of the Annex and shall endesvour to observe the values in
columm G, while taking into sceoamt the principle set out in Article 8.

3. For discharges of effluents falling within parsmeters ‘organchalo-

penated subatances’ and ‘metak’, the emision standsrds laidd down by
the Member &uwmuumﬂmmtﬂmm TalAnd/ERC of 4 May
1976 on pollotion csused by centain danperous subslances dacharged
inin the squatic environment of the Community (*) shall be applisd st
the same time & the quality oljectives and the other obligations adsing

from ihis Directive, in panicolar those relsting o sampling.

Ariele 4

1. Member States shall, intislly within a two-yesr perdod following
the natification of this Directive, dedgnate shellfish watems.

2 Member States may sobsequently make sdditional desgnstions.

3. Member States may reviie the dedgnation of certsin waters owing
in panticolsr to fscton unforessen st the time of designation, taldng into
acooudn the principle sat oot in Articls §.

Arfele §

Member Sistes shall estshlish programmes in order to redoce pollution
and to emsure that designated waters confiorm, within dx yesrs following
designation in scoordance with Asicle 4, to bodh the valoes set by the
Member Staes in scoordance with Asfiele 3 and the comments
contained in columns G and 1 of the Annex

Argele &

1. For the pumposes of implementing Article 5, the designated watens
shall be desmed to conform to the provisions of ths Directive i samples
of such waters, taken at the mindmom frequency specifiad in the Ames,
at the same sampling podnt and over a period of 12 months, show that

Ty OINaL 22, 14 & 1978,p. 1.
%) OINaL 129, IR S 1976,p. 21
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they conform i both the values set by the Member States in d

with Antiele 3 and the comments contsined in colomns G and T of the

Anfex, 33 fepands:

— 100 % of the samples for the lers ‘organohalogensted
substances’ and ‘metals’;

— 95 9% of the samples for the parsmeters ‘salinity’ and ‘disaclved
axygen’;

— 75 % of the samples for the odher parameten Haed in the Ammes.

If, in scoondance with Anticle 7 (2), the mmpling frequency for all the
parameters in the Annex except ‘organobalogensted sobatances’ and
‘metsk' & bower than that indicsted in the Annes, the shovementioned
valoe: and comments shall be complied with in the case of all the
samples.

2. Instsnces in which the valoss set by Member States in d
with Antlck 3 or the comment contained in colomm G and T of the
Annex are nol respecied shall not be taken into considerstion in the
caleulation of the percentages provided for in parsgraph | when it & the
resalt of & dissiter

Argele 7

1.  The competen sothorties in the Member Staies dhall cary oot
sampling operations, the mindimom frequency of which iz laid down in
the Annex.

2. Where the compeient suthosty records that the quality of desig-
nated waters {4 approciably higher than that wiich wouald result from the
application of the valoes set in sccordance with Asticle 3 and the
comments contained in colomns G and T of the Annex, the frequency of
the sampling may be redocad. ‘Where there i2 no pollotion and no risk
of deterdoration in the quality of the wakers, the competent sothority
concamad may decide that no sampling i necessarny.

3. Hsampling shows that 2 valoe set in sccondancs with Anticle 3 o
& comment contedned in eolummns G oor I of the Annex & nold respeciad,
the competent suthority shall estshlish whether this & the resalt of
hance, & natoral ph or pollution snd shall adopd approprisie
ekl

4.  The exsct sampling point, the dstsnce from thiz podnt to the
nearest podnt where pollotenis sre discharged snd the depth at wiich the
samples are o be taken shall be fixed by the competent suthosity of
each Member State on the bai of local environmentsl conditions in

particnlsr

5. The reference mathods of analysk to be med for caleulsting the
valoe of the parameters concemed ane st oot in the Annex. Laborainries
which employ other methods shall ensure that the resulis obtained ane
equivalent or comparable i those specified in the Annex.

Aricle 8

Impl tion of the et taken it b this Ddrective may on
no scopmnt lesd, either direcilly or indirectly, to incresed pollution of
constal and heackish waters.

Argele @

Member Stules may st sy time sst mone stringent valoes for designated
wiaters than thoss lad down in this Directive. They may ako lay down
provisdoms relating to odher parsmeters than those provided for in dhis
DHrective.

Arficle 10

‘Where a Member Stste consders designating shellfish waters in the
immediste viclmity of 2 fonter with snother Member State, these States
chall conanlt esch other in order o determine the siretches of snch
watens i which this Directive might apply and the comequences i ba
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YAl

deswrn from the common quality obdecthves; thess consaquances shall bs
afler formal condulistions, by each Stsle concamad The
Conmlsslon may paricipae in thees deliberstions

Arficle 1]

The Member Sistes moay derogais from this Directive in the event of
excaptions ] westher or geographical ¢onditons.

Arficle 12

Snch smendments & are necessry for adepling in echniesl snd sclen
tifie progress the G valoes for the parsmetens snd the methods of
analyak contadnad in the Annex shall be sdopted by the Commdties sat
op by Aricle 13 of Directive 78/650WERC in scoondance with the proce-
dors ladd down in Antlels 14 thereof

Arficle 13

Fﬂ*hprpnund'mﬂtﬂrﬂi\u IMember Sinie shall prosida

the € sl "

— the walers dealgnaied in seeondsnes with Astiels 4 (1) and (3), in
summary foom,

— the revidon of the designation of centsdn waters in aceondsnes with
Ariiela 4 (3),

— the proviions ldd down in order to establish new parsmeters in
scconilance with Arntlcls 9.

Where a Membar Stsls appliss the providons of Astkela 11, it shall
fornthwith notify the Commisson thersof, ststing lis restons and the
peesrinals st ipated

More generslly, Member Sinies shall provide the Commision, on a
restonad reqoest from the latter, with any informstion necssssry for the
application of this Directlive.

Aviicke M

Al inierval of thres yesrs the Member Staies shall send infemation to
the Commrdsslon on the implementstion of this Directive, in the form of
a goctoral repont which shall slso cover odher pentinent Commondty
Nmm:mtﬂlhm:pmhbﬂnﬁtmh
or ontline drafisd by the O hak ik with the procsdone
HﬂMhMHEMMHm(‘LMWM
ontline shall ba gant to the Member Staest aix months befon the stsn of
the perind coverad by the repont The repon shall he sent i the
Commisslon within mne months of the end of the thres-yesr perod
eovered by it

The first repuont chall eover the parod from 1993 to 1995 inelosdve
The Commissing shall poblish & Commondty report on the inapl e ents.

ton of the Directive within nine monthe of recebing the reponis from
the hMember States

Ardoke 15

1. Member States shall being into fores the lwe, regolstions and
adminisirathve provison: necasary to comply with this Directhee within
two years of s notificsion. They shall forthwrith inform dhe Connds.
slon thersof

2 Member Stuies shall leste i the O kalon the texis of
the madn provislons of national law which they adopt in the flald
governad by this Dereefive

'y I Mo L 577, BL. 12 1991, p. 48,
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Avfiole 16
Thiz Dirsetive iz sdidressad in dhe Member Sintes
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Al
ANNEX
QUALITY OF SHELLFISH WATERS
fI—— G 1 Relrence metods ofamalpis ‘:;;:‘:m‘“
Lo | T8 — Ekctmmetry Quastesiy
pH mit Measared in sit at the fime of sumgling
2. | Tenperaswre *C A dischasge affecting shell- — Thesmametry Qastesdy
o It Bt o Misasared in sit st the me of sumgling
watess o exceed by mare
than 2 o the temmperatare of
watem not 5o affected
3. | Colomsion (afler fkrasion) » Ol A dischasge affecting shellfish waters must | — Filier thsough a 045 pm membrane Quastesiy
mg Pl not camse the colowr of the watess afier fikmtion . N .
to devize by more thn 100 mg PYl fom e | Lo meted wing e plaimm/
colour of waters not 5o affected o
4. | Suspended solids mgfl A discharge affecting shellfish waters mast not | — Fileation $hough a 045 pm membrme, | Quastesiy
camse e smpended solid content of e waters | diying at 105 «C and weighing
to exceed by mom fun 3) % the comemt of L X .
— Cenrifuging (for ot least five mimstes, with
watas oot 80 afcied mem accelemtion 2800 to 3200 g), drying
at 105 +C and weighing
5. | Salimity % 1240 18 % — 40 % Conductimetry Mamitly
— Dischasge affecting shellfish waters mast not
camse thar salinity %0 exceed by more than
10 % the miimity of wates notso affecsed
6. | Dissolved axygen =80 % — =70 % (avemge valoc) — Winider's method Momdily, with 3 minimum of
— Should an individmal measwrement indicate a | — Electmechemical method = magle "“;;.’.“"""‘z
value lower dhan 70 %, mesvmrements shall O B SN e o
be repented y of sampling. How ever,
whes major duily vasiations
— An individmal mensamment may not indicate e sspected, & minimum of
a vakoe of less than 60 % mlks e @e two samples i ome day shall
harmfl comequences for the development of be talen
Sasration % shellfish colomies
¥B
[I— [ 1 Fsbrence medods of amabula b L
7. | Petrolemm hydrocashom Hydrocarboms mest oot be present in the shell | Visnal examiméion Quasterly
fish water in wuch quantiies a3 &
— produce & visible im on the swriice of e
water andfor & depomit om o shellfisk,
— bave beanful effects on ihe shellinh
8 The of emch of each smbstance in the shell |Gas chromatograpmy  sfier  eximcfion  with | Halfyearhy
subslances suiniance in shellfsh flesh | fish wader or i shelifish flesh must ot reach or | switsble sohvents and pusifi cation
met be so limited that it | cxceed a level which bas hanmful effects on the
coptribuies, @ aceo shedifish and lrvae
with Ariicle 1, ko the high
quality of shelifish producis
5. Mewly of ach of each substance in the shell- of stomic preceded,
Sive Ag sumtance in shellfish flesh | fabh water or in the shellfsh flesh mest mot | where appropsiasts, by concenirtion mdfor
. mst be 5o limiled hat it | cxoeed 8 level which gives riso b0 banmful effects | extmetion
Ampenic As conibuies i accosdmee | onithe shellfish and their lrvae
. with Aricle 1, ko the high
e s auality of shellfish produchs
Copper Ca
Mercmy Hg
Mickel N
Lead P
Eing Zn Th N
& symergic effects of these metals mest be
mgl taken mio comsidession
10. | Faccal < M0 in the shellfish flesh Method of dlution with Rrmentation in liquid | Quastedy
mnd imtervahmlar liguid () sulnirates in at least thee fmbes in three diln-
tions. Swboultwring of the positive ey on a
confinmafion medinm. Comnt accosding to MPN
(most probable nember). honbation tempersture
eolifomna100 ml 44 CL05C

L=t 100 = 1661 TTEL — NH — ET60TI6LE 1

B=—100 100 = 1661T1E7 — NI — ET60T6LET
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Refrence methods of ambsis

M ssplag md
s feguscy

n. Substances  affecting  the

taste of the shellfish

Comeentmtion lower than dat lisble to impair the
taste of the shellfish

Examination of the shellfish by tasting where the
pmsece of one of these substances is presemed

2. Saxitoxin

(rodaced by dinaflagel
lases)

Ablvevigions: G
1

= guide
= ey

) Homeve, pending the adopsion ofa Direcsive oa the protecsion of coasumers of shelifidh producss, & i examsial dhae this vabae be observed i wases i wiich B shelifh di oty odible by man.

& =0 100 = T661T1ET —NH = ETO0T6L6 1
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